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WHITE STAR STEAMER �:J!:UTONIC. 
Two weeks ago we recorded the 

fact that the steamer Majestic, in a 
voyage ending August 5, had brok­
en all  previous records of quick 
voyages across the Atlantic, mak­
ing- the run in 5 days 18 hours and 
8 minutes. N l)W the Majestic her­
self has been beaten by a sister ship 
of the same li ne, the Teutonic, 
which completed the voyage o n  
August 1 9  in  5 days 1 6  hours a n d  31 
minutes, th u s  beating the time of 
the Majestic by 1 hour and 37 min­
utes. The time in each case is tak­
en from Daunt's Rock light, out­
side of QueenRtown Har bor, to the 
Sandy Hook l i ghtship, at the en· 
trance to Ne w York Harbor. The 
Teutonic also made in this voyage 
the longest single day's run ever reo 
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cordAd, 517 knots. Her average 
speed for the voyage was 20'357 
knots per hour. The engines de­
veloped, during the best runs, 
about 19,900 horse power, her screws 
maki n g  almost 81 turns a minute, 
while the average for the voyage 
was a little under 80 t u rns a minute,. 
on a coal consum ptian said to be 
about 310 tons per day. 

The records of the daily runs for 
the th ree fastest voyages thus far 
wade are as follows : 

Teutonic. 
First day.. . .. 460 
Second day . .• 496 
Third day. . .. 505 Fourth day . • , 510 Fifth day .... 51'1. Sixth day • . • .  290 

Total. . •  2,778 

MajestiC. 
470 501 497 501 491 311 

2,m 

City of Paris. 
� 493 5(lI 506 5111 318 

2,788 
(Continued on page 134.) 
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j'titufifit �tutritau. 
!HE FAST TRIP OF THE TEUTONIC, 

Although it is by about an hour and a half only in 
a voyage ot more than ti ve days and a half that the 
Teutonic has beaten all previous passages across 
the Atlantic, the record is more impressive when we 
note in comparison the progress wade in the past 
twenty-five years in increasing the speed of ocean 
steamships. III 1866 the Scotia was a record breaker 
when she made the trip in 8 days, 2 hours, and 48 
minutes. From 1873 to 1880 the best records were 
between 7 and 8 days, but in 1882 the Alaska was 
styled the Atlantic greyhound on first maki n g  the trip 
iu less than 7 days, her time being 6 days, 18 hours, and 
37 minutes. This time was furth er successively reduced 
by the Oregon, America, Umbria, and Etru ria, but 
it  remained for the City of Paris to first make a record 
below 6 days, when, in 1889, she made the voyage in 5 

days, 19 hours, and 18 m i n u tes, a record first broken 
this  month by both the Majestic and the Teutonic. 

To those who, reasoning from these data. concl ude 
that we sh all contin u e  to go on in the same ratio, less­
ening the time required to cross the Atlantic by the 
building of more powerful steamshi ps, an extended 
consideration of the d iffi(,lulties in volved would be 
superfluous. Somethi n g  will probably be gained, it is 
true, and it is semi-officially announced that the Cu­
nard Company has prepared plans for the building of 
a twelve thousand ton steam er, designed to make the 
voyage in five days, but the greatly increased power 
that will be required, and the added strength called 
for in the m achinery, to make this gain of a few hours 
in a ship designed to be commercially successful, pre­
sent problems to be solved only by the highest engi­
neering skill. The beau tiful workmanship and the 
tremendous power of such great engines as those of 
the Teutonic and Majestic seem indee<l to represent 
about the acme of present attainment, and the utiliza­
tion of steam has reached a point hitherto unknown, 
but he would be a bold man who would, for these rea­
sons, attempt to set a l imit to the possibilities of the 
future. 

... � ... 

"ALLEGED DECEPTIONS IN GERMAN STEEL WORKS" 

CORRECTED. 

The proceedings i n  the Prussian courts of Essen , 
quoted in these columns, 8th i nst. , from a statement 
published on an erroneous report in the Lond on Iron 
and Steel Trades Journal, were an action brought b y  
the state t o  prosecute b o t h  the author and editor of a 
local partisan paper on charges of violation of the 
statutes regulating the p rivileges of the press. They 
were i ndicted for writing and promulgating articles 
assailing the honor and integrity of a number of 
citizens, residents of Bochum, both of private and of 
official standing, charging them with malice afore­
thought in i ncensory language with fictitious crimes 
against the fiscal laws for the purpose of d isseminating 
hatred among the different classes and religious denom­
inations of society and for inciting insurrection. One 
of the calumnies went to show that the Board of 
Assessors of Taxes, i n  connivance with the city author­
ities in all their numbers. including in their capacity 
as members of the Common Council the Director­
General and some officers of the Bochu m  Verein, a 
society for mining and cast steel man ufacture, to 
grossly undervalue the income of every one of their 
n umber, and many of their favorites, especially Pro­
testants, some as high as 90 per cent, and to overesti­
mate the people of the middle and lower grades of 
income, especially Catholic!!. All the libeled parties 
appeared on summons as witnesses for the state with 
straigh tforward, clear and overwhelming testimony. 

The author i n  his d efense evinced great antagonism 
in violent attacks u pon one person especially, the direc­
tor-general of the steel works, Louis Baare, who stood 
ready to su pport separate and aggravati ng charges of 
outrages com mitted u pon hi mself and the great in­
d ustrial institute he represents. To i m pair his  testi­
mony the defendant charged him with using counter­
feit stamps upon inferior and rejected rails and other 
railroad material, thus making it pass for good. The 
state's attorney finding that a denunciation to that 
effect had been made before a magistrate the day pre­
vious, temporarily withdre w  the separate charges con­
cerning offenses against Baare, in order to avoid de­
lay by postponing the case pending the investigation 
of the new matter. The latter resulted in the dis­
missal of the deponen t's charge, which during the 
further course of proceedings was declared unfounded. 
The defendants were convicted of all the charges pre· 
ferred, found guilty, and sentenced to a term of im­
prison ment. Baare, i n  behal f of  the Bochum Verein. 
had in the meantime deposited in court documentary 
evidence proving that stamps were regularly and 
l egiti mately made at the works u pon order and for 
the proper use and con,'enience of contracting 
parties and their representatives, who stam ped with 
them their tested material on acceptation. 

The Prussian ministerial department of railroads 
has published since a table, showing from rail road 
statistics the accidents which occurred each of the last 
six years. numbering in all 2,672 cases, of which there 

was only one wherein a broken rail was a cause, and 
that only from being struck by a broken w heel. 

Contradiction of the felonious charge has followed 
from railroads named in the same. The stenographic 
reports of the court proceedings, and state docu­
ments published in German official papers, are the 
sources of the aforegoing narration of this much 
abused affair. 

.. 4. � .. 

THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE. 

The first session of the fortieth meeting of this body 
was held in Wash ington, August 19. Prof. Goodale, of 
Harvard, relinquished the presidency to Prof. Prescott, 
of the University of Michi gan. Eight addresses were 
delivered by the several vice-presidents be fore their  re­
spective sections, the subject of Vice-President Steven­
son, of New York, being a study of the Chemung and 
Catskill groups i n  relation to the geology of the State 
of New York. E. W. Hyde, of Cincinnati, addressed 
the Section of Mathematics and Astronomy on .. The 
Evol ution of Algebra ; "  Prof. J. A. E.  Niph er, of St. 
Louis, the S ection of Physics on .. Fun ctions and 
Nature of the Ether of Space ; "  Prof. R. C.  McKenzie, 
of the Agricul tu ral College of Michigoan, the C hem ical 
Section on " Alchemy;" Prof. Thomas Gray, of Terre 
Haute, Ind. , the Mechanical Section OIl .. Problems in 
Mathematical Science;" Prof. Joseph Jastrow, of 
Madison, Wis. , the Anth ropological Section on .. The 
Natural H i story of Analogy;" and Prof. John M. 
Coul ter, President of the Indiana University, the 
Biological Section on .. The Future of Sy stematic 
Botany." 

The evening was devoted in part to the annual ad­
d ress of the retiri n g  president, Prof. George L. Good­
ale, of Harvard, on .. Some of the Possibilities of Eco­
nomic Botan y." 

The programme of the second day included papers 
in all except the mechanical section. A tech nical 
paper on "A Measure of the Reliabil ity of Census 
Enumeration" was read by Alexander S. Ch rist ie , of 
Washington . "A National University, Its Characte r 
and Purposes," and " The Science and Art of Govern­
ment" were titles of papers by Lester F. Ward, of 
Wash ington. W. J. McGee read a paper 011 "The 
Southern Old Fields," followed by one by Colonel 
Hinton on .. Agriculture by Irrigation; Some Social 
Economic Possibilities." C. R. Dodge read a paper on 
.. The Needs of the American Flax-Fiber Industry," 
and exhibited samples of flax. 

The Biological Section was much interested in "An­
other Chapter in the History of the Venus Fly Trap," 
by Dr. J. M. MacFarlane, of Edin bur�h. Among other 
papers read in this section were" Notes on the Physi­
ological and Structural Changes in Cayuga Lake Lam­
preys" and .. The Transformation of the Vermilion 
Spotted Newt," Simon H. Gage; "On the Kinds of 
Motion of the Ultimate Units of Con tractile Living 
Matter, " John A. Ryder; "A New N ectria," Byron 
D. Halstead; ,. '.rhe Flora of Carmen Island, " Joseph 
N. Rose; " Uses of the Fermentation T ube in Bacte­
riology, with Demonstrations," Theobald Smith; and 
•• The Foraminifera, with a New Device for the Ex­
hibition of Specimens," James M. Flint. 

In the Geological Section the topics were: .. Source 
of Su pply to Lateral and Medial Moraines," by J oh n T. 
Cam pbell; "New Meteoric Iron from Arizona con­
taining Diamonds," A. E. Foote; . . Post-Glacial Anti­
clinal Ridges near R i pley and Caledonia, New York,"  
G. K. Gil bert; ..  Purposes of Mountain Building and 
their Relationship to the Earth's Construction." War­
ren Upham; .. Notes on an.Extinct Volcano at Mont­
real, Canada," Henry Lampard ; •. On a New Horizon 
of Fossil Fishea." E. D. Cope ; .. On the Age of t h e  
Mount Pl easaI:lt, Ohio, Beds," Joseph F .  James ; "Pre­
liminary Report of Observation at the Deep Well near 
Wheeling, W. Va. ," William Hallock ; and " The 
Eureka Shale of  Northern Arkansas," T. C.  Hopkins. 

I n  the Astronomical Section the topic was " Lati­
tude of the Sayre O bservatory," the title of  a paper 
b y  C. L. Doolittle, and " The secular variation of 
terrestrial latitudes," by George C. Comstock. Among 
other papers in this section were : .. On a digest of 
the literature of the mathematical sciences," Alexander 
S. Christie; .. Groups of stars, binary and multiple," 
G. W. Holley; . .  Note on some recent photographs of 
the reversal of the hydrogen lines of solar prominences." 
by J. A. Brashear; an d " Standardizing photographie 
film without the use of a standard light," Fran k H. 
Bigelow. 

Among the papers before the Chemical Gection wele : 
"Preliminary notes on the influence of swamp waterb 
on the formation of the phosphate nodules of South 
Carolina," Chas. T. Reese; .. Land and river phosphate 
pebbles or nodules of Florida," E. T. Cox ; .. A latent 
characteristic of aluminum, " Al fred Spri nger ; •. The 
influence of negative atoms and groups of atoms on 
organic com pounds," Paul G. Freer: ..  The calculation 
of the boil ing poin ts of isomet rics from t h eir Uloment 
of inertia," and " The determ i n at ion of the true posi­
tion of the carbon atoms in organic compounds by 
means of analytioal mechanics," Gustavus Hinrichs i 
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.. Distribu tion of t itanic oxide on the earth's surface," 
F. P. Dunni n gton. 

Among the papers in the Anthropological Section 
were: "The e8sentials of a good education, w ith a 
new classification of knowledge," M. H. Seaman; 

.. The custom of kava d rinkin g as practiced by the 

Papuans and Polynesians, ., Walter Hough; . . A lin­

guistic map of North America," J. W. Powell; "Jade 

implements from Mexico and Central America, " 

Thomas Wilson; " On a collection of stone pi pes from 

Vermon t," G. H. Perkins; and" The impor tance and 

methods of  tne sciellce of  comparative rel igion, " Mer­

win MarIe �nell. Professor Powell's ingenious map at­

tracted much attention. 
.. '., . 

Diamo nd.. in Mete o r  ... 

BY B. C. HOVEY. 
A remarkable paper was read at the Washi ngton 

meeting of the A. A. A. S. , by Prof. A.  E. Foote, of 
Philad elph ia, describing a new local i tv for meteoric 
i ron near Canon Diablo, Ari zona, frag;uents of which 
contained diamonds. The report at first was th at a 
vein of pure iron, t wo miles long and forty feet·wide, 
had been fo und, containi ng also gold, silver, and lead ; 
and that surface iron could be gathered by the car­
load. T hat was in March of the present year. Prof. 
Foote ex plored the region thoroughly in June, with­
out findihg any such vein; but what he did find was of 
great geological and m ineralogical interest. 

Crater Mountain, 185 miles north of Tucson, is a pe­
c u liar c ircular elevation, strikingly l i k e  an old erater. 
It r ises 432 feet above the surround ing plain,  and its 
cav ity is  three-fou rths of  a m i le in diameter. Its in­
terior walls are so !'Iteep that ani mals once entrapped 
within them never escape, but leave their bleached 
bones at the bottom. The r i m, of sa.nd stones and 
li mestones, is uni formly u plifted on all sides at an 
angle of 40°, w h ile the bottom lies at a depth of from 
50 to 100 feet below the general ievel of the plain. 
Although thE' cav i ty is thus crateriform, no lava, nor 
obsi dian, or any other volcanic p rod uct was found . 
Small  m eteoric fragments were scattered o ver an area 
about a th i rd of a m i l e  in length and 120 feet wide 
and extending north west and southeast. Exactly i� 
line with i t, but about two m i les from the base of the 
crater, were found two large m asses, one wei g-h ing 154 
pou nds and the other 201 pounds, w hich were on exhi­
bi t ion, both of them deeply pitted, and the larger one 
perforated in three places. The latter is now the p ro­
perty of the Ecolp. des M ines, Paris. Smaller w/l.sses 
were also found, n umbering 131 in al l ,  ranging in 
weight from one-sixteenth of an o u n ce to 6 pounds 10 

ou nces. Several of them were coated with arragonite. 
About 200 pounds of angular sulphu reted fragments, 
also of meteoric origin, were found near the base of 
the crater, a few of which showed a g reenish stain 
from oxidized nickel. 

A fragment of a m ass weighing 40 pounds was ex­
amined by Prof. G, A. Koering, who found it to be ex­
tremely hard, a day and a half  being taken in waking 
a section and several chisels being broken in the ope­
ration. An em ery wheel was ruined in trying to polish 
the section. This led to closer inspection of certain ex­
posed cavit ies, w here small black diamonds were found 
that c ut polished corund u m  as easi ly as a k n i fe m ight 
cut gypsum, Th ese d iamonds are m ineralogically of 
great linterest ; the presence of such in meteoric 
having been unkno wn t i l l  1887, when t wo Russian 
mineralogists found traces of dia monds in a m eteorit.e 
m i xture of ol i vine and bronzi te. By treating with acid 
the amorphous carbon in the cavit ies, a small w h ite 
d iamond, one-fiftiet h  of an inch in diameter, was 
found, as well as troi l ite and daubreel ite . The general 
mass was three per cent nickel .  The Widmanstat­
tian figurE'S were not regular, The ind ications are 
that a l arge meteorite, weigh ing about 600 pounds, had 
become oxi d ized in pa8sing through the air, and burst 
before reaching the earth. It is hardly cred i ble that 
the c rater could be accounted for by meteoric i mpact, 
and i ts origin is a problem unsolved. The fact of 
8pecial interest may be accepted as proved, that dia­
monds have been found in meteoric fragments. The 
specimens were carefully examined by the geologists 
present at the reading of Prot Foote's paper, and whi le  
there were many opinions expressed as  to the so-called 
..  crater," and as to its relation to the meteor, none 
doubted the genuineness of  the diamonds. 

. '., . 
POSITION OF THE PLANETS IN SEPTEMBER. 

JUPITER 

is morning star unti l  the 5th, and then evening star. 
He is in opposition w i t h  the sun on the 5th, at 5 h. 12 
Ill. P. M., when he appears on the eastern side of the 
sun, rises at sunset, is on th e  meridian at midnigh t, 
and is visi ble the entire night. It is the culm ination 
of h is career for the present year, and glorious is none 
too strong a word to give expression to the m ajestic 
grace witlJ wh ich the prince of the solar family treads 
his starry path during September nights. 

Planets have two periods. The sidereal period is the 
ti me of a planet's revol ution around the sun, f rom a 
star to the same star again. as seen from the sun. The 
synodic period is the time between two successive con-
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junctions of the planet with the sun, as seen from the I Neptune rises on the 1st at 10 h. 26 m .  P. M . 
earth. 30t,h he rises at 8 h. 31 m. P. M. 

On the 

Ju piter's sidereal period is 11. 86 years, so that it 
takes him nearly 12 years to complete a revolu tion 
thro ugh the constel lations of the zodiac, and he, there­
fore, requi res a yea r  to make his way through a zodia­
cal constellation. He will be found in Aq uarius d ur­
ing the present year, in Pisces d uring the next year, 
and so on. 

J upiter's synodic period is 399 days, a little more 
than a year and a month, a n u m ber easily remembe red, 
and one which makes i t  easy to calcu late his successi ve 
oppositions. J upiter's opposi tion occurs this year on 
September 5. It will occur 34 days later in 1892, or 
about October 9. It wi l l  thus be seen that the careful 
observer may readily keep t.he run of Jupiter's posi­
tion in the zodiac, and the date of his opposition from 
year to year. 

The moon is in conjunction with J upiter on the 17th , 

the day before the full, at 0 h. 47 m. A. M. , being 3° 45' 
south. 

T he right ascension of Jupiter on the 1st is 23 h .  2 
m . ,  his decl ination is 7° 50' south, his diameter is 47'.4, 

and he is in the constellation Aquarius. 
Jupiter rises on the 1st at 6 h. 40 m. P. M. On the 

30th he sets at 3 h .  33 m. A. M. 

SATURN 

is evening star u ntil the 13th, and then morning star. 
He is in conj unction w i t h  the sun on the 13th, at 8 h. 
38 m. A. M. ,  w h en he passes to the sun's western side, 
and wi l l  soon be seen playi ng h i s  part as morning !Star. 
Saturn is too near the sun to be visi ble, but an inter­
esting epoch occurs in his Septem ber cou rse. The 
rings will  d isappear on the 22d , when the plane of the 
ring passes through the earth, and is  seen edgewise. 
It will not reappear until October 30, when the plane 
of the ring passes through the sun. The southern s u r­
face of the ring that has been iIlumined by the sun 
for fifteen years will now be in shadow for the same 
ti m e, and the northern su rface wil l  be i l lumined in its 
turn for the sam e  time, when the ring wi ll again d is­
appear. Saturn's sidereal period is 29.5 years. He is 
now found in the same position in the zod iac that he 
passed in 1862. 

The three·hours-old moon is in conjunction with 
Saturn on the 3d,  at 6 h .  26 m. , being 3° 6'  north . 

The right ascension of Saturn on the 1st is 11 h. 22 
m . ,  his  declination is 6° 7' north, hib d i ameter is 15', 
and he is in the constellation Leo. 

Saturn sets on the 1st at 6 h. 58 m. P. M. On the 
30th he rises at 4 h. 37 Ill. A. M. 

MERCURY 

is evening star until the 13th and then morning star. 
He is in inferior conj unction with the sun on the 13th 
at 0 h.  11 m. A. M., passing then between the earth 
and the sun, as the moon does at new moon. He 
reaches his greatest western elongation on the 28th,  
at 4 h. P .  M., when he is  17° 53' west of the sun. This 
is  the last opport unity d uring the year for seeing Mer· 
cury as morning star with the naked eye. He m ust be 
looked for an hour before sunrise, and 8° north of the 
sunrise point, and is visi ble at elongation and for a few 
days before and after. 

The right ascen!lion o f  Mercury on the 1st is 11 h. 47 
m., his  declination is 3° 14' south, his d iameter is 9".6, 
and he is in the constellation Virgo. 

Mercury sets on the 1st at 6 h. 50 m. P. M. On the 
30th he rises at 4 h.  26 m . A. M. 

VENUS 

is morning star until the 18th, and then eveni r:g star. 
She is in su perior conj unction w i th the sun on the 
18th at 10 h .  8 m.  A. M.,  when she takes her first s teps 
on the path which will make her d u ring the winter 
months the rad iant evening star. She is at present 
too near the sun to be visible. 

Venus, fou r  days before her superior conj unction, 
meets Satu rn, the day after his conj unction. The 
event occurs on the 14th at 6 h. 32 m. P. M., Venus 
being 32' sou th. The actors in the scene are of cou rse 
too near the s u n  for terrestrial vision. 

The right ascension of Venus on the 1st is 10 h.  32 m . ,  
her decl ination is 10° 44' north,  h e r  diameter is 10", and 
she is in the constellation Leo. 

Venus rises on the 1st at 5 h. 3 m. A. M. On the 
30th she sets at 5 h. 49 m. P. M. 

MARS 

is morning star. He rises about an hour and th ree­
q uarters before the sun, but it is hard to find h i m ,  for 
he is  only a ruddy point in the sky. 

The wan ing m oon is in conj unction with Mars on 
the 2d at 0 h.  9 m. A. M., being 4° 5' north. 

The right ascension of M ars on the 1st is 10 h.  2 Ill., 
his decl ination is 13° 16' north, his diameter is 3".8, 
and he is in t h e  constellation Leo. 

Mars rises on the 1st at 4 h. 28 w. A. M. On the 30th 
he rises at 4 h.  7 m. 

NEPTUNE 

is morning star. He is in quadrature with the SUIl on 
th e 1st at 3 h. P. M . ,  when he is 90° west of the sun. 
His ri ght ascension on the 1st is 4 h. 20 m.,  his declina­
tion is 20° 15' north, his diameter is 2'.6, and he is in 

the constellation Taurus. 

URANUS 

is evening star. His righ t ascension on the 1st is 13 h .  
4 7  m. ,  h i s  declination is 10° 32' south, h i s  diameter i s  
3'. 5, and he is i n  t h e  constellation Virgo. 

Uranus sets on the 1st at 8 h. 25 m. P. M. On the 
30th he sets at 6 h.  34 m. P. M. 

Mercury, Mars, Saturn and Neptune are morning 
stars at the close of the month. Venus, J u piter and 
Uran us are e vening stars. 

....... 

Edward Burge", ... 
The death of Mr. Edward Burgess, of Boston, on 

July 12, at the age of 43, removed one of the few per­
sons in America who have made important contrib u­
tions to insect anat omy. 

His work was not vol u m inous, but it was very 
careful and exact. He was the author of, in 1880, 
an excellent review of the then recent l iterature 
in insect anatomy and physi ology. His o wn most i m­
portant and extensive paper was on the anatomy of 
the m i l k weed butterfly, but  he worked out in more or 
less detail the anatomy of the perfect s tage in Anabrus 
and Aletia, and studied m inutely the male abdominal 
appendages of butterflies, the structure of the head of 
P�ocidae, th e  mouth parts of the larva of Dytiscus, and 
the varied course of the aorta in Lepi doptera. He was 
also the first to show the precise structure and working 
of the apparatus for feeding in the i m ago of Lepidop­
tera. 

A large part of his work was in aid of the researches 
of others, in which he was generous almost  to a fau l t, 
and his unsel fish devotion to his d uties for sixteen years 
as secretary of the Boston Society of Natural History. 
in whose publications Illost of his papers were issued, 
brought the office to a high !ltate of efficiency-a de­
votion further s ignali zed in h is wi l l , in which he Illade 
the society his contingent residuary legatee. Besides, 
although he p u blished b u t  a single short. paper on 
Diptera, h is knowlp.dge of t h is grou p, in which he ren­
dered large service to others, was ullsurpassed among 
our countrymen. 

To entom ology, which he had cultivated with such 
signal success, Mr. B urgess, i t  is true, died several 
years ago w h en he parted from hill collection and 
l ibrary and turned h i s  attention excl usively to naval 
arch itecture, in which he had been interested from 
b<Jyhood, and which offe red far more p romise of finan. 

cial returlls, then first absolutely neclo'ssary for h im to 
consider. His wo rld -known success in his  n e w  field 
(for he fai rl y leaped into fame) it  is not the pl ace here 
to consi der, but, clearly the greatest genius our coun­
try has ever produced in this  branch of  science. h is 
nat u ralist friends without exception wil l  agree that in 
losing h i m  from their i m m ediatp. ranks science at large 

has been the gainer. They were indeed eager to ap­
plaud his  success, h i s  old scient.ific friends being, we 
believe, the very first to give h i m  a t angible proof of 
their pride in his fel l o wsh ip-a p ride all the greater 
for the al mos t painful modesty with whic h  he recei ved 
every mark of his growing fame. Selfish ness cou l d IlOt 

l ive in his  sight. Wh"cn t h e  city of Boston gave him a 
pu blic reception, h i s  shrinkin g boyish figure as he rose 
to return his  thanks, in which he tried to t u rn publ ic 
attention rather to the one w hose means, whose con­

fidence, and whose sympathy had rendered the realiza­
t ion of his scientific genius p ractical l y  possible, wi l l  not 
Roon be forgotten by those who witnessed i t. But the 
gentleness and sincerity of his  character, the refine­

ment of his  l i fe and manners, his t ruthfulness and 
loyalty. and al l those other delicate traits which re­
vealed his heart and rendered him so d ear to his inti­

mate friends, w i ll remain to them a sou rce of perennial 
inspiration. -Psyche. 

The Battle of Benninl:ton Monulnent. 

O n  August 19 there was dedicated with appropriate 
ceremonies, m arked by the attendance of the President 
and many distin guished visitors, a monument in com­
memoration of the battle of Bennington, Vt., in our 
revolutionary war. The monument has been in pro­
gress of building for several years, and has cost 
$100,000. It was paid for by appropriations. It was 
pai d for by the States of MaRsachusetts, New Hamp­
shire, and Vermont, and by private subscri ptions. It 
iR 301 feet 10� inches high from base to the top of the 
capstone, and stands on a site 283 feet high. Its 
base is 37 feet 4 inches, and it is built  of native stOlle 
faced with Sandy Hil l  dolomite. It has a lookout rOOlll, 
188 feet above the fonndation, reached by an interior 
iron staircase. 

• I., .. 

THE coffer dams of cruisers 9 and 10, building at the 
Columbian Iron Works, Balti more, Md., wi l l  be fillE'd 
with cel l u lose, which has been adopted by the navy 
department. The l iving apartmeflts and store rooms 
of the cruisers are being pai n ted with cork paint, which 
consists of  a heavy coat of wh ite lead and varnish, over 
wbich is spri nkled cork. It forms a non·conducting 
material which keeps the ship dry in warm climates 
and moist atmospheres. 
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A Steel Chilnney. 

Stee l is  bei n g  used in  the construct ion of t!:le im­
mense  chi mney of the  Fair  bui ldi ng at  Sta te, Adams 
and Dearborn St reets, instead of brick . The chimneys 
of the Lei ter bui ld ing, at State and Van Buren S tree ts, 
wi l l  also be constructed of the same material. This 
new feature of construction has been introduced by 
Architects \V. L. B. Jenney and W. B. M undie. T h e  
c h i m ney when com p l eted wil l  be 250 ft .  h igh , being 
considerably h igher than any other i n  the city .  The 
outside d iameter is  9 ft .  5 in . ,  whi le  the steel  varies in  
thick ness f rom fi ve t h i rty ·seconds at the top  to three­
eighth s of an i nch at the bottom. The lower 75 ft. of 
the chim ney is l i ned w i th fire brick eight inches deep, 
fanned to fit the shell  com pactly a l l  aron nd .  Above 
this i t  is l i ned w i t h  hol low tile. This l ining is  sup­
ported at in te rvals of 25 ft. by angle iron ri veted to the 
steel shell ; in  other words, the chimney i s  l i ned i n  a 
manner  s imi lar to blast furnaces and foundry cupolas, 
and no expansion by heat can lessen its strength. The 
joints are all  h ot r i veted. The steel shell is  careful l y 
protected from corros ion and from an y  attacks by the 
weather by pai nt ing  i nside and out.  The weight of the 
chi mneys i s  spread t o  t h e  foundat ions i n  th e same gen­
eral way as that of the columns of the building, the 
base or foundat io n on w h ich i t  rests being constructed 
in the same manner. The ground first is covered with 
a layer of c e m e n t ,  then t wo layers of steel rai l s  in 
cement and one layer of  I -beams, on which the cast 
iron shoe which takes the shell  of the stack rests. Tho 
eapacity of  the ch imney is t welve 60 in. boilers 20 ft. 
in length.  The chi lu ney is n o w  u p  to a heigh t  of 150 
ft. 'rhe cost w i l l  be abou t  $7,000. In the one to be 
constructed i n  the Lei ter  build ing the diameter wil l  be 
a trifle larger, bei n g 10 ft.  3 i n . , while the height will  
not be so great, being calculated at 200 ft. This w i l l 
afford an escape for the smoke from the fire boxes of 
n i n e  72 i n .  bo i lers . each 20 ft .  long. 

This is the fi rst t i me t h i s  material h as been used i n  
the construct ion o f  t h e  ch i mneys o f  mercanti le  bu i ld­
ings. The magn i t u de of the bui ld ing and the neces­
sity of econom iz i n g  in space, the foundations for the 
col u m n s  occupying about all the ground,  led the 
arch i tects to adopt steel as the material for this 
purpose. Brick has heen used almost entirely hereto­
fore, but upon i n vestigation it was found that the 
weight of a brick ch imney of th i s  s ize would be almost 
700 tons, while of s t eel construction it would weigh, in­
cl uding the l in ings, a l i tt le less than 250. The outside 
d iameter of t he present chimney is 9 ft. 5 in . ,  w hile 
were i t  can s t  ructed of brick i t  would be 1 6  ft.  6 i n . ,  
t h u s  making  a great sav in g i n  s pace. - Chicago Jour­
nal of Commerce. 

A SIMPLE AND DURABLE WRENCH. 

In the wrench shown in the i l l ustration, one of the 
jaws may be moved toward or from the fixed jaw, and 
held in  the desired posi tion, without th reading the 
shan k of the fixed jaw or t h e  guide bar of the movable 
jaw. The improvement  has been patented by Mr. 
Sam uel  Stock , of Pon t iac, N. Y. The movable jaw 
has a large rectangular open ing i n  front of the sh ank,  
as shown in the section al view, i n  which enters a 
guide  bar, which also serves as a lock bar, and 
is longi tudinal ly slotted. The outer end of this bar is  
seated i n  a socket formed in  a s ide proj ection from the 
ferrule,  w here i t  i s  held by a pin,  and one side face of 

STOCK'S IMPROVED WRENCH. 

the bar is beveled t h e  len gt.h of the slot. A bolt used 
. with the device has an outer end portion beveled to 

correspond to the Inclined face of the lock bar, the 
portion of  the bol t passing through the slot being 
square, to prevent the turning of  a winged lock 
n u t, the bolt and nut forming supports for the mova­
ble jaw. When the jaws are adj usted to clamp the 
object, the bolt head a nd nut are b rou�ht to bear 
against the outer  po rtion of t.he movable jaw, and the 
nut is screwed i n  upon the bolt. With t.his constr uc­
tion the �hank is not weakened by having a th read cut 
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on it ,  and the wrench has a neat appearance and is in­
expensive to make. 

--------- - - - - -� .. - .  + ..... 
AN IMPROVED NECK YOKE. 

A durable, safe and inex pensi ve yoke center, for con­
nect.i ng the neck yoke with the poles of a vehicle, one 
which moves freely in re lation to the pole and wil l  not 
permit the yoke to pound thereon, is  shown in the 
accompan y ing i l lustration. It has been patented by 
Messrs. David H.  Gotshall and Heruert Petit, of  No. 
507 Second Street, Astoria, Oregon. The yoke is of 
the usual construction, and in el bow l ugs attached 
by bol t s to i ts u nder side are journaled the trunnions 
of a ci rcular plate having a de pending flange, which 
extends around all but the front side of the plate, and 
which is doubled u nder at right angles to receive the 
fiat head of a pole ring. The head may be readi ly  

GOTSHALL & PETIT'S NECK YOKE. 

slipped into the recess of the plate, and a neck betwAen 
the body of the r i ng and the head comes opposite the 
bent port ion of the  flange, so that the ring may have 
all necessary movement. The r ing  is prevented from 
acciden tal removal by a pin extending downward l y  
through the plate a n d  i n to the head of t h e  r ing, but 
there wi l l  be l i ttle strain on  t h e  pin,  the lateral strain 
from the flat head coming on the flange of the plate. 
The ring is lined with leather  or other suitable mate­
rial to preven t wear and rattl i ng. 

• .  e . •  
Squandering a Natio n ' s  Pat riDlony. 

At the recent celebration of the Fourth of  July at 
Woodstock, Con n . ,  Mr. Murat Halstead d e l i vered a 

str iking address, to w hich h e  gave the t i tle of the 
" Preservation of  the People 's Inheri tance. " It  could 
be more accu rately described as an account of the reck­
less way in w hich mankind i n  general, and Americans 
in  particular, had squandered, and w ere cont inu ing to 
squander, their inheritance. In speaking of the de­
cli n e  of certain nations, Mr. Halstead said : 

The lands have been wasted , the forests are no more, 
the soil that once made fru i tful h ills and b looming val­
leys is at the bottom of the  seas, a n d  the streams that 
watered the peopled plains are lost in  the sands that 
are the tombs of the profligates who ha .... e perished. 
The elements o f  possibi l ity, the foundations of  pros­
perity, are gone, n ever to be restored, and those can­
cers of the earth ,  the deserts, are eating away more and 
more that wh ich should sustain the generations to 
come. 

Coming down to our  Clwn country, the speaker re­
ferred to the exhausted ferti l i ty of tobacco lands and 
wheat fields ; to the extermination of food fish and 
noble game and water fowl ; particularly to our van­
ish in g forests. 

The woods have been torn from the mountains, and 
brooks have departed because the spr ings h ave ceased 
to flow ; and, when not dwindled al most to d ust beds, 
the ancient mi l l  streams are roaring floods, for the 
slopes of the ridges are bared and the rainfalls rush 
from them as over roofs of slate ; the h i l lsides are 
plowed up and down,  Pleparing gutters to feed the 
f reshets with the soil that is far more precious, in the 
eyes of those who have b e e n  taught  the art  of seeing, 
than the precious m etals. It is the passion and pr ide 

of the average American to smite the trees and shoot 
the b i rds and slaughter the last of our running game 
-and i f  there are laws for the protection of trees i n  
parks, or  game laws t o  save t h e  quail  and squirrel, or 
to prevent scouring the r ivers with seines out of season,  
and to provide fish ladd ers and abolish fish traps, they 
are regarded as tyrannical, a style of  oppression identi 
fied only w ith effete monarchies and the  tottering 
despotism of worn-out worlds. The buffalo have been 
exterminated, a n oble race m u rdered, so that they are 
hard l y  enough to supply llIuseu llls ;  and if there is  a 
moose left in Maine h e  h as been accidentally 8pared, 
and must be p u rsued by the h u n ter with remorseless 
fury to shed h i s  blood to the final massacre. It is a 
crime to cut down t he woods on a mountain ,  a crime 
to heedless ly kindle fireR to burn forests ; but our  peo­
ple have no real iz ing sense of  the sort, and sneer at the 
Swiss and Germans, who require three perm its to fel l  
one tree. In New York there is  a struggle that seems 
hopeless to preserve the remnants of the once majestic 
and al ways romantic Adirondack wi lderness. In our  
new States the statesmen dare not stand against the 
tim ber thieves. 

In some parts of the add ress Mr. Halstead's rhetoric 

was rather too intense for scientific accuracy ; but, 
after all, the real sting of the i n d ictment i s  i n  its truth. 
To the speaker 's hopeful spirit the establishment of 
fish hatcheries by the government, the effort to protect 
the seals of Behring Sea, and the reservation of the 
Sequoia groves were acts which gave prom ise of a t ime 
coming when lIlore serious though t would be given by 
our  nation to th e preservation of i ts heritage. He 
noted, too, as hopeful ind ications, that arbor days 
were celebrated in lIlany States ; t.hat tree planti ng 
by chilrl ren had become fashionable , and that the d is­
cussion over the Ad i rondack woods, although it might 
not save thA w i l derness , would u l timately, perhaps, 
save man y  oth e r  forests. \Ve feel i ncl ined to consider 
it another ch eering sign that an orator of n at ional re­
pute has felt i m pelled,  on that an niversary when 
Americans are i n  their most exultant mood, to raise his 
voice in  earne,t protest. against the reckless destruction 
of our forests. No higher public service can be ren­
dered by the country's leading men than the reitera­
tion of warn ings li ke th is ,  unti l  it comes to be un ivers­
ally u nderstood what the ru in  of our forests m eaHS.­
Garden and Forest. 

• III ' � • 
A TRIGGER MECHANISM FOR GUNS. 

A mechanism by wh ich guns having more than one 
barrel m ay be fi red by a single tr igger, w ith a safety 
catch, so that t he gun  cannot be accid e n tall y  fired, and 
a d evice to in d icate the barrel to be exploded, is  sh own 
i n  the accompanying i l lustration. It  has been patent­
ed by .Mr. Frank D. Granger, of Ellsworth, Kansas, an 
assistant i n  the United States Coast and Geodetio 
Snrvey. Extend ing down from the top of  the breech 
is a hol low casing i n  which is vertical ly mounted a pin 
normal ly  presbed u pward by a spring, and on the 
lower end of the p i n is loosely mounted a firing disk 
havin g  on its u pper surface a series o f  cam teeth 
adapted to alternately raise the sears and release the 
halHmers. O n ly one sear and a s impl e  style of ham­
mer are shown to i l l ustrate the mechanism,  b u t  the 
i m provement may be connected with any of the com ­
mon forms, especially those general ly found i n  double 
barreled guns. The hammers have t u m biers at their 
lower ends engaged by the forward ends of the sears, 
and the hammers are n ormall y pressed forward by 
springs secured in the lock case, the hammers being 
thus held i n  cocked posi t ion until the sears are raised 
at their rear ends by the cam teeth of the firing disk. 
The under side of the d isk has twice as many cam 
teeth as there are on its u pper surface, to engage a 
pivoted spring-pressed trigger arm which extends u p­
ward through a slotted guide, so that w h e n  the trigger 
is pul led the d i sk wi l l  be t u rned,  one of  i ts cam teeth 
engaging a sear to raise i t  and fire the gun.  'Vhen it 
is desired to fi re a barrel w h ich would not normally be 
fired by a sear, the p i n i n  the top of the breech is pressed 
downward,  carryi ng the disk down, so that i ts teeth 
will not en gage the sears, whi le  the d isk will be p ushed 
around one notch by the trigger arm, and may be 
brought i nto the right position for firing either barrel. 
A slide block carrying a safety catch is held in the 
breech beh i n d  the vertical pin,  by wh ich the disk may 
be locked so that i t  cannot be turned, the catch heing 
released by pushing the bl ock rearward. To show 
which barrel is about to be fi red,  spring-pressed pins  
are arranged i n  arms extend ing one from each s ide of 
the central pin, these pins extending downward into 

GRANGER'S LOCK FOR FIRE ARMS. 

the  path of the cam teeth on the firing disk , so that as 
the latter is revolved one p i n  or the other will be m ade 
to project above the top su r face of the breech, ind icat­
ing the barrel to be fired . 

. ,  . . .  
DISSOLVING CAOUTCHOUC.-Caoutchouc can b e  dis­

solved more read i ly  by adding from 5 to 15 per cent of 
oil  eucalyptus to the  benzol or carbon bisul phide 
used ; i n  th e  l atter p roportions,  the m i xture of carbon 
bisulphide will d issolve nearly 20 per cent of caout­
chouc. 
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AN IMPROVEMENT IN CAR CONSTRUCTION. I position when the implement is at rest and the wheel 

The i l l ustration represents a styl e of bu i lding a car I e levated. To the cross beam between the p low han­
body patented by Mr. John T urner , and especially d ies is pivoted a lever connected by a strap with the 
adapted for horse, cable, and electric cars. Fig. 1 is  body beam of the plan ter, whereby, on pressing down 
a tran sverse seGEon a u d  Fig. 2 a partial side elevation a knob of the lever, the rear end of the attach went is 

showing the construction. The side pi llars of the sufficientl y raised to remove the drive wheel from the 
bcdy are longer than those usual l y  employed, and ground. 
they are attached at their  lower ends to Bide sill beams, This i mproved planter has been patented by Mr. 
and at their u pper ends to plates on wh ich the root is William 'V. Jones, of Granada, Col. 
su pported, at very near the h eight of the car body at _ • _ 
its center. The ril lars have straight sash grooves, The Banana a Developed Ll1y. 

1 

2 

TURNER'S CAR BODY. 

and the sashes are carried up ward i n stead of dow n ­
ward in open i n g the car win d o ws. A series of per­
manent upper sash es i s  provi ded,  hehind wh ich the 
movable ones sl ide_  The car at its central por t ion is 
of the standard he i ght, and by t h u s  e levati ng the 
roof at the sides more head room th an usual is made 
over the seats, giving ample air space. The roof is  also 
centrally supported by a seri es of trusses, the e n d s  of 

w hich are curved down ward and secured to the side 
pil lars. The space between the back of the seats and 
the sides of the car bod y i s  covered by caps,  which con­

stitu �e window sills, effectually preventing any refuse 
or foreign matter from getting into the pockets which 
ordinari l y exist behin d the seats. Beneath the bon­
nets, i n  t he upper fram ing at each end o f  the car, are 
pivoted sashes forming vent i lators. By this manner 
of construction it is designed that the car body sh a l l 
be mucb stronger and capable of being bu i lt at mate­
rially less cost th an has heretofore been the practice. 

Further informat ion relative to this i n ven tion may 
be obtai ned of Mr. John Wimmer, No. 2187 T h ird 
Aven ue, New York City. 

• • • • • 
AN IMPROVED PLANTER. 

The i l l ustrat i o n represell t s  a s imple an d  inexpensive 
form of pla n t i n g  a p parat.us, designed to be readi l y at­
tached to the bea llJ of a dou ble or sin gle plow, and by 
w h ich any k i n d  of seed way be d ropped without por­
tions of the sped adhering to the drop slide. Pivoted 
to one side of the p low beam is a bar or beam in which 
is jou rnaled a supportin g wheel, an d upon o n e  side of 
the bar i s  secu red a l atera l ly adj ustable seed box , hav­
i n g  a detachable cover and a central drop open­
i n g i n  its bottow, in wh ich way be placed a 
drop tube i f  desired. On t he upper face of the 

bottom of t h e  box a dro p  slide i s  h e ld to lllOve 
beneath a hous i ng witb i n  the box arou nd the 

drop open i n g, as shown i n  the section al v iew. 
The slide h as near i t s center an aperture adapt­
ed to register w ith the d rop open i ng on both 
its forward and rearward movements, thus per­
m ittin g the seed to drop. By properly arran g­
i n g  holes in the sl ide relatively to the d i a­
meter of th e Wheel,  th e planting may thus be 
done in hi l l s  that I\re 18, 36, or 72 i n ches apart. 
or by another arrangewent of the s l ide  con­
t i n uous dri l l p lant i ng way be effected, such 
change of sl ide bei ng read i l y made in two or 
three m i n utes. The housi ng withi n  the seed 

box consists of a box-l ike  receptacle with 
gllarded side open i n gs through which the slide 
passes, and a rol ler is journaled in the housi ng 
transversely over the slide, there being ar ranged 
around the rol ler p i n s  adapted to enter recesses 
in the upper face o f  the s l ide, form i ng a guide 
th erefor w hich compels  the opening of the slide 
to register proper ly at. all times w i th the drop 
open i ng. The roller a l so has one or more studs, 
adapted, as th e rol l e r  revolves, to enter the drop open­
ing i n  the drop slide, and force down any seed cl ingin g 
to the wal l s  of the open ing. The housing may be 
adj usted up or down to cause the roller to con tact 

m ore or less tightly with the drop slide. The axle  of 
the s u pporting wheel has a crank arm, to which is 
p i voted a pitman adJ ustably con nected with the rear 
end of the drop sl ide, around the forward end o f  which 
is a coiled spring adapted to retain the slide in open 

Goldthwait's Geographical Magazine says that the 
banana belongs to the lily fami ly, and is  a devel­
oped tropical li ly, from w hich, by ages of cultiva­
t ion, the seeds have been eliminated and the fruit, for 

which it was cultivated, greatly expanded . In rela­
tion to the beariu g  q ual ities of this fruit, H u w boldt, 
who early saw the wonders of the plant, said that the 
ground that would grow 90 pou nds o f  potatoes would 

also grow 33 pounds of wheat, but that the same 
ground would grow 4,000 pou nds of bananas, the pro­
portions thus being, to wh eat 133 to 1,  an d to pota­
toes 44 to 1. The banana possesses a l l  of the essentials 
to the sustenance of life. The savage of the sea isles 
and the j u ngle owes what he has of physical strength 
to this food. 

W heat alone, potatoes alone, will  not do this. When 
taken as a stead y diet it i s  cooked-baked dry i n  the 
green state, pulped, a n d  boiled i n  water as soup, or cut 
i n  sl ices and fried .  I do not know w hose beauty I ad­
m i re the most-the majest ic cocoa pal m, wi th its heavy 
cro w n  o f  great fr i nged leaves, or the graceful banana, 

w i t h  its great leaves, which are six feet long and two 
feet wide. 

The leaves of the banana are tender, and the strong 
w i nds of t h e  tropics-the h u rricanes-soon tear the 
leaves i n  stri ps, thereby adding to their  grace a n d  

beauty. T h e  banana is a fruit  that beast and bird,  a s  

well  as man, are fond of ,  and the owner, when he lives 
in a sparsely settled country, w ust needs protect h is 
plantation by a fence of some thorn plant. 

. - . 
Motion by Electric C urrent. 

BY M. D. llUR�UZESCU. 
A fine metal wire  stretched between two supports, 

one of which is  provided with a strai Ber or spring for 
regulating the tension , on bei ng traversed by a con­
tinuous current begins to v ibrate. 

The amplitude o f  the vibrations, wh ich is at first 

very small ,  increases as the t i me goes on , and q u ick ly 
arrives at a max i m um , which it w ain tain s  as long as 
the curren t  is passi n g  t hrough , prov i d ed that the sur­
rounding atmosphere remains in the same cQl;d ition , 
or at an y rate does not undergo any sudden change. 
The vibrations may thus conti nue i nefi n itely ; they 
stop in a few seconds w hen the cu rrent is i n terrupted. 

For a given tension , the ampl i tude of the v ibrations 
seems to depen d  (a ccording to the ex peri ments which 

I have wade up to the presen t) o n the difference i n  the 
temperature o f the wire a n d  of the su rroundi ng at­
mosphere. Now, as it is t he intensity of the current 
wh ich p roduces this difference of tem pe ratu re in a 
given wire, the ampli t ude should vary accord i n g  to 
the intensity. 

The exp lanation of this fact seems to me to l ie in the 

i n terch ange of heat betw een the wire and the sur­
ron nd ing atmosphere ; th i s  const i t  li tes rea l l y a the1'1nie 
motor, i n which t h e  e l1ergy expended is s uppl ied b y  

lONES' PLANTER. 

the current, and the pr i n c i p le of the conservation of 
energy can be appl i ed to i t. 

Any cause prod ucing a change , i n any manner w h at­

ever, i n  the m ode in wh i ch t his  in terchange of heat 
takes place will w o d i fy the phe nomenon in some way 
or other. We can foresee that the finer the w ire, the 
more rapid will the v i b rations be ; this is confirmed by 
experi ment . I repeated the experiment with wires of 
d ifferent natu res, and found that the phen omenon 
always preserves the same character. If we put the 

1 3 1  
wire i n  a large glass tube the movemen t I S  regu lar, be· 
cause the wire is sheltered from the movements of t he 
air.  On closing the two ends of the t ube, I observed 
no change in the rapid i ty of the vi brations. 

• ' .  I • 
A CAR WHEEL AND RAIL i'a INCREASE TRACTION. 

According to the invention forming the subject of 
the accompanying il lustration, it is designed that 
where a railroad track is  built at a grade or is curved, 
or at switches, the rail shal l be provided with a str ip  
of soft, tough metal , held to  tne rail by countersunk 

CHOATE'S CAR WHEEL AND RAIL. 

screws, as shown in the sectional v iew, the outer edge 
of the rai l being raised and a ch an nel m ade th erein for 
the p urpose. The outer ed ge of the d r iv ing wheels is 
also smaller than it is n ear the flan ge, so that wh en 
running on the ordinary rail only the in ner portion o f  
the tread w i l l  come in con t act w i t h  the rai l , b ut t h e  
outer portion of the wheel is provided w ith a band of 
hard wetal, roughen ed on i t s  outer surface, adap tild 
to come in  contact w i t h  the strip o f the rai l  at places 
where increased t ract ive  power is requ ired . When the 

wheels thus made reach the rai ls  prov ided w i th t h e  
strips, the rough ened band o n  t h e  wheel is  designed t o  
take a firm hold on t h e  softer metal o f  the strip, so 
that the motor wil l  be able to  haul a very large load. 
The bands and stri ps are i n ten ded to be renewed at 

small cost when they bpcome worn . 
This invention has been patented by M r. Fran kl i n 

W. Choate, of San D iego , Cal. 
. . . , . 

A Gigantic Relief lUap of the U n ited State8. 

A geographical novelty h as been produced by Prof. 
Edwiu E. H owell , of Washi ngton , D. C. ,  n am e l y, a 

large rel ief  map of the U n i ted States and Gulf of Mex ­
ico, with portions of the Atlantic and Paci fic oceans, 
between the 67th and 127th merid ians, llI odeled on the 
sect ion of a globe 133 feet in diameter. This great work 
is prepared f rom data furnished by the  U I l i ted States 
geological survey, the  U n i t ed S t a t es coast and geo­
de t ic survey, and the U n i t e d  S tates H y d rogra p h i c  

Office. The horizontal scale i s  1 inch equ a l to 50  lIl i les ; 

and vert ical l y  1 inch eq ual s  5 m i l es. The d i mensions  
of the wap are 6 feet  6 i nches by 4 feet, and i t  i s  a bo u t 

o 

15 i n ches in its greatest th ickn ess . The fi rst 
copy of this im por t an t and arth ;t i c work has 
been Secured by Mr. David Pe l l Secor, for th e 
Br id geport Scientific Soc iety . 

In t h i s  con nection i t  w ay be added t h at Mr. 
Secor's previous gi fts to the Society i ncl u (i e  

m o re t h a n  18, 000 spec i men s , w orth a t  least 
$10, 000, and ex tre mely rich in aboriginal rel ics, 
especially s pear and arrow t i ps , fu l l y 2,UOO of 

the l atter being made from various precicus  
stones. 

Mr. Secor b as l ikewise pu rchased for t he 
Leland Stan ford, Jr . .  Uni versity, Cal i fornia, 
the l arge and celebrated herbar i u m  o f the l ate 
dist ingu ished botan i st, Prof. W i l l iam Henry 
Hervey, o f  Tri n i ty College, D u b l i n ,  w h i ch has 
been received and ackn o w ledged by the U n i­
versity w i t h  than l's .  This  i m lllense collection 
is in six cases, con ta i n i n g 360 bu n (l les of stand­
ard t:> i zed botan ica l paper, w i t h 1 6, 977 s peci es 
from all  parts of the  world .  As t here are usu­
al ly as lU a n y  as fou r or five specimen s of each 
spec ies , t h e  grnnd total amounts to ful l y 70,000 
spec i m ens . The n a lll i ng of these specim ens has 
been careful l y  rev ised according to the most ap­

proved cl assificat ion , and i t  lIl ay safely be affirmed that 
there are less than hal f  a dozen herbal' ia in America 
that r ival the H e r v e y  herbari u m  i n  size,  or i n authen­
tic accuracy. The en terprise and l iberal ity of the donor 
are worthy of especial cOlll mendation.  M r. Secor's res­
idence is in Bridgeport, Conn . , where he devotes most 
of his time to gratuitous Rcientifil: pursuits. 

To make cloth that is used in l ining shoes waterproof, 
use oiled silk or heat the linings in melted paraffin. 
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C ulex Pipiens. 

We all know the creat ure, but may not perhaps 
recognize him as read i l y  under t h i s  name as under the 
more fam i l i ar, b u t  not thereby despised, one of mos­
q u i to. We said " him. " but we Were wrong, for, un­
l i ke what i s  found in sowe of the h igher orders of  crea­
tIOn, it is the females that wake all the trouble and do 
a l l the  biting and stinging, the male being a very i n ­
offensive a n d  harm less i nsect, shun n i n g  w a n  a n d  get­
t i n g  his sustenance from the j uices of  plants, a few 
d rops of which suffice for the needs o f  his short career. 
We m ight k now that nothing good could e ve r  come 
from the C u licidre, for they start out in l ife i n  a way 
t hat no self-respect i n g  larva could abide, swimming 
around,  as i f  ashallled of themselves or of their  pro­
gen i tors, with t h e i r  heads hanging down in the water 
and breat h i n g  thro ugh their  tails. 

A si n gle 11I0sq u i to, buzzing about on a warm sum­
mer night,  can d o  Illore to keep away sluw ber than the 
u n easiest conscience that ever p ricked the soul of man 
for his  s ins ; yet i n  this part of  the world, even in New 
Jersl'Y, w e  d o  not th i n k  of the creature as one that can 
destroy l i fe. I ts l i m i t  of e v i l  doi n g  is as a pruriti fac­
tive and profan i ty· caus i n g  pest. When present in large 
n u mbe rs, however, they may become as dangerous to 
man as t h e  rattlesnake,  or as the man-eater in the In­
d i a n  j ungle. In an article o n  poisonous i nsects, in the 
" Reference Hand book o f  t h e  Me d i cal Scien ces, " M r. 
Riley, the govern went ento mologist, says that the 
pesti ferous little i nsects . ,  have caused the rou t  of  
armies a n d  the deserti on of cities, and the h U Ill of an 
ius igni ficant gnat way i nspire more terror than t h e  
roar of the  lion. The bravest m a n  on the fleetest horse 
dare not cross �ome of the more ran k and dank prai ries 
of NortlH'rn M i n nesota i n  June.  It  is  well k n own that 
Father De S met once nearly d i ed from mosquito bites, 
h i s  flesh being so s w ollen around the  arms and legs 
t.hat it  l i tera l l y  bu rst. 

" 'l' hose who have traveled in s u m m e r  on the lower 
M i ssissi ppi  or in the Northwest h ave experienced the 
torm e n t  w hich these frai l  flies can i n flict ; at times they 
drive every one from the boat, and trai ns  can sometimes 
only run with com fort on the Northern Pacific by 
keeping a smudge in the baggage car and the doors of 
al l  the coaches open to the fumes." 

There are sa i d  to be w ore mosqu i toe8 to the cubic 
i n ch on t h e  Magdalena River in South America than 
an y w h ere else in t h e  k n o w n  world, and it  is mad ness 
to attem p t  a voyage up the river without a mosquito 
nett i n g  a n d  som e am monia or other pre paration to re­
lieve t h e  itch i n g  of the bi tes received in spite of con­
stant care. A story is  told of  an Engl ishman who was 
not afra i d  of a 1U 0�q uito or two, and scorned to take any 
precaution before starting up this river for Bogota_ He 
�oon had cause to repent of his foo l ish obstinacy, and 
after offering vainly all the money he had for the loan 
of a mosq u i t o  netting for the remai nder of the voyage, 
he was driven mad by his tor t u res on;t he third day of 
the sail, threw h im self  into the r i ver, and was drowned.  
This  may be true and i t  way not,  b u t  any one who has 
ever faced one of t h ese dense swarms without the p ro­
tection of a t h i c k  net w i l l  have no trouble in recogniz­
ing the p robab i l i t y  o f  i ts  beiug an actual occurrence. 

But one must give the devil  his  due, and even the 
mosq uito h as his  good points, o r  rather let u s  say her 

good points, for, as we h i n ted before, the male has all 
the gen tle unobtrusi veness and i n l l ocuouS artlessness 
of  h i s  sex in other walks of l i fe. The la rvre, wriggle­
tails as they are u sually called, s w i m  about in stagnan t 
pool s and perform a useful  service i n  p u rifying the 
water and freei n g  i t  from m a n y  s warms of microbes 
that are possibly  i n iw i cal to man. But it is only in 
her tend e r  youth that C ulex pi piens i s  good, and as 
soon as she gets her w i n gs and becomes capable of  
working m ischief, her period o f  use f u l ness to the com­
m u ni t y  is at an end. 

In ad d i tion to the irritation which she excites by her 
b ites, she has been accnsed of carrying about the germs 
o f  d isease o n  her proboscis, and t h us spread ing con­
tagion and defying q u arantine. Dr. F i n l ay, of Havana, 
h as been try i n g  to turn this to good account by mak­
ing the llHlSquito the instrument of preventive i n ocu­
lations agai nst  yellow fever. He recently pu blished 
the statistics of his  experimen ts in this d irection, from 
w h ich i t  would seem that this m ethod m ay really pos­
sess some efficacy. The i nsects that have been seen to 
b i te patients w i th yellow fever are carried away care­
fully and made to !lt ing newly arrived and u n p rotected 
individuals.  Dr. Finlay reports the results of  over fi fty 
cases of mosquito inoculation. and o f  th ese b u t  fou r  i n ­
d i vid uals contracted the disease i n  a severe form w i t h i n  
th ree years after the inoculation, one on l y  dying th ere­
from . Of the remainder, I<ome prl'sented symptoms of 
yel low fever between the fourth and twenty-filth day 
after  i n oculation, while  others had no sym ptoms at  this  
t i m e, b u t  su ffered later from a mild attack of the dis­
ease. Some s ignificant com parative statistics were ob­
tai ned from the observation of  si xty-five monks who, 
from time to time, arrived in Havana, where they all 
l ived under similar conditions. T h irty-three of these 
were inoculated and thirty-two were not. Only two of 
the inol'ulated su ffered from well  m arked attacks of 
yellow fever, wh ich, however, did not prove fatal ; 

w hereas eleven of those that had not been i noculated 
were severel y attacked, no less than fi ve dying. 

There are num eroul< patent preparations recom mend­
ed as efficacious in  relieving the irritation caut'ed by 
the sting of the mosquito, some of which are possi b l y  
very serviceable, b u t  probably n o t  more 8 0  than o i l  of  
cloves, aw monia, bicarbonate of  soda, chloroform, or 
thymol. When none of  these remedies can be obtained, 
it may be well to remember that the al kali of ordi­
nary soap is often as efficacious as anythi ng. As soon 
as a bite is felt, the part should be moistened and rub­
bed with a piece of  soap, the lather "0 formed being al­
lowed to dry on the skin, and in a very short time,  un­
l ess the individ ual be unusually sURceptible  to the 
poison of the insect, all irritation w i l l  have disap­
peared . 

But prevention is, of course, better than cure, and 
most people who, for their sins, m ust live i n  a mosquito 
cou n t ry keep off the greater num ber of their ene m i es 
by sleeping u n der a Illosq uito bar, al though there is 
al ways one culex that mauages to get in despite  the 
utmost preca ution. These bars are a great comfort, 
ne vertheless, and even an absolute necessi ty in certain 
regions,  b u t  they are very inflammable, and serious ac­
cidents have resulted from their being set on fire by 
the flame of a candle or gas jet in the neighborhood of 
the bed. We may, therefore, fitti ngly bri ng these kono­
pological remarks to a close by p resen t i n g'  the follo w­
i n g  reci pe, p.u blished by the National Druggist, for 
rendering mosq uito netti ng u n i n flamlU able : 

" Make a solution of one part of ammonium sulphate 
to five parts of water and i m m e rse the netti n g  i n  the 
same. One pound of netting will require from t wenty 
to twen ty-four ou nces of  the sol ution to thorou ghl y 
saturate it .  The material is entirely inoffensi ve, and 
the ease w i th which it is e mployed is not its least re­
com mendation_ After saturating the bar (or other lIla­
terial) with the liquid, it is necessary to pass a hot i ron 
over the fabric to dry it and make it ready for use."­
Medical Record. 

38,567 lb. per square inch. These latter figures approach 
very nearly to the results calculated for tbe fun cbarge 
of 440 l b. of powder and a 1,000 lb. shot, t.herefore 
showing that a ratiically different powder must be 
adopted to secure the ballistics expected from the regu­
lation charge and weight of projecti le. The official 
test of the gun will  be postponed n n til It satisfactory 
powder can be obtained. The breech mechanism of 
the gun worked perfectly. 

A successful test was made at the San d y  Hook prov­
i n g  ground lately of the new explosive, emmensite, as 
an exploding charge for shells fired from powder gu ns, 
and there is every pros pect that in a short time emmen­
site w ill obtain an official recognition as a leading 
explosive for mi l itary pur poses. A shell  fil led with the 
explosive was p lacerl in a 7 inch breech-loading rifle 
and fired into the water. The shell  was fi red from the 
gun intact and the experimen t  d e veloped the fact that, 
though this substan ce is a high explosi ve of an inten­
sity n early, if not quite, equal to dynamite, it can 
safely be subj ected to the shock of bei ng fired by the 
expansion of  powder gas and util ized as an explosi ve 
for p rojectiles. The next step taken will be to dis­
cover a fuse for these shells. - Army and Navy Journal. 

.. 4 . . .. 
PHOTOGRAPHIC NOTES. 

Paramidophenol Developer.-This new devel oper, in­
troduced by Messrs. Lumiere, has now been tried also 
by our German authorities, and their j udgme nts are, 
on the w hole, favorable to this reducing agent.  Pro­
fessor Vogel finds that the pure param idophenol is 
very insoluble ,  so that it was i m possible to p re pare 
with i t  the solution recommended by Messrs. L U lll iere. 
D r. Schuchardt, of Gorl itz, has, however, succeeded i n  
prod ucing a hydroch loric preparation of t h i s  sub­
stance, which, i n  the hands of  Prof. Voge l ,  p roved to 
be Illore soluble than the first one, though it i s  said to 
dissolve m uch less readily i n  cold water than hydro­
quinone_ It is, therefore, necessary to heat the water 
previousry. The developer thus obtained is "ery en-

. ' . , .  ergetic, giving, however, some w hat thin n egatives, and 
Smokeless Po_der-The Ne_ 1 2 I nch Gu n--Firing th e  m ixed sol ution soon becomes brown . If  the para-

of High Explosive Shell... llI idophenol solution and the sod i u m  sulphite sol ution 
The fi rst experience of our arm y officers with smoke- are kept separately, they will kee p cl ear. Also Prof. 

l ess powder i n  high power cannon indicates that the 

I 
Eder and E .  Valenta state that the paramidophenol 

day of the brown prismatic powder is now past. The forms an excel lent d eveloper, giving, according to its 
results of th ree shots lately fire� from t�e 8 inch g� n com position, every degree of softness or intensity. The 
at Sandy Hook were of the h i ghest Importance III color .of the negatives i s  grayish black, the fil m being 
showing to what extent the American guns can be free of eve ry b l u ish or greenish color, even if a neutral 
rel ied upon when a proper brand of powder is secured. fixing bath is used. The authors recom lllend the use 
The powder used was smokeless powder, man ufact ured of a di l ute sol ution for the reason that then the para­
in Germany, and understood to be a modifi0ation of m ido phenol does not crystall ize out of its solution and 
the Nobel powder. Its principal i n g redients are said the developer becomes less expemive. Moreover, the 
to be nitro-glycerine, nitro-cell ulose. camphor, and diluted sol utions form equal l y  excel lent developers as 
benzole. The powder comes in block cubes. three- the concentrated ones. The form ulre recommended 
eighths of an inch on each edge. It has the ap pear - by the authors are the following : 
ance of black rubber when in the cube, bnt when pared 
in three pieces is tran�l ucent. The trial consisted of 
three shots fi red from the gun, mounted o n  a free recoil 
carriage, in order to determi n e  the velocity and p res­
s u re along the bore. In the fi rst round a charge of 
30 lb. of powder, and shell  weighi n g  300 l b . ,  were used, 
giving a velocity of  1 ,497 ft. and pressu re of 18, COO lb. 
In the second shot the �harge was increased to 45 l b. ,  
the velocity recorded bei n g  1 ,990 ft. , and the pressure 
31, 160 lb. In the third round,  with 50 lb. of  powder, 
the remarkably high velocity of 2, 162 ft. per second 
was given, the p ressure bei n g  about 38,000 lb. The 
velocities were taken 165 feet from the m u zz le. The 
energy of the shot at the m u zzle was 9, 720 foot tons. 
The good results of the last round can be appreciated 
when it is  remem bered that with a charge of  130 l b. of  
bro w n  powder,  with the same weight of  p roj ectile as 
used in the above th ree rounds,  the highest velocit.y  
attained with the n ormal pressure of about 37,000 l b. 
was 1,935 ; with a 250 l b .  proj ectile, such as nsed in the 
navy gun, i t  is  est imated that a velocity of  :3,345 ft. can 
be secu red with 50 lb. of the sam e  brand of smokeless 
powder, and this, too, without increasing the pressure 
beyond 37,000 or 38,000 lb. When the gun was fired, a 
small volume of smoke shot from the m u zzle, but 
q uickly d issipated. Another notable circu m�tance was 
the clean appearance of the powder chamber after the 
firin gs, there being no residue whatever. 

Preliminary tests of the army 12 i nch steel breech­
l oading rifle. the first gun of that caliber completed i n  
th is  coun try, were recently had a t  t h e  Sandy Hook 
proving grounds, for the purpose of establishing a pro­
per g rade of powder before com mencing the regular 
service test. The results are important only in show­
ing that the gun is well abl e to stand the pressure fig­
u red u pon . The u nsati sfactory quality of t h e  powder 
used made it impossi b l e  to determ i lJ e  anything e lse 
about the full  bal l i stic qualities of the gun. F i ve 
rounds in al l were fi red, com mencing with a ch arge of 
250 l b. of p.owder an d i ncreasing to 375 lb.  With the 
latter charge and a project ile weig h i n g  1.000 lb. ,  a 
velocity of 1 ,862 feet per second was obtained, with the 
pressure record ed at 36.500 l b. per square inch. The 
highest velocity obtainl'd was in the fi fth rou nd,  when 
the weight of the projectile was red uced to 850 lb. 
With a charge of 370 lb. of powder, this  projectile was 
given a velocity of 1,952 feet, the pressure reaching 

PARAMIDOPHENOL SODA DEVELOPER. 

Water . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 ce. 
Sodium sul phite . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . 80 grammes. 
Carbonate of soda. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
Paramidophenoi . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . .  4 

PARAMIDOPHENOL POTASH DEYELOPER. 

Water . . . . o o  o o  . o o .  . o o o o  . .  o o  . . .  o o o o o o  . . . .  o o o o . . . .  1,000 ce. 
Sodium sulphite . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  120 grammes. 
Carbonate of pota.h o o  . . . . . . . ' "  . . . . . . . . . . .  . . . . . .  40 
Paramidophenol . . o o  . . . . . . o o  . . . . . . . . . .  . .  . . . . . . . . .  4 

The latter is specially well s u i ted for plates which 
tend to give thin n egatives, while the soda develo per 
y ields more del icate images. With the latter, also, 
tran sparencies on gelati no-bromide e m u l sion may be 
developed very successfully.-H. E. Gunther, in Photo. 
News. 

.. �  . . . 
A Bone Shedder. 

D r. Bell, of Parrottsvi lle, Tenn. , reported the Case 
of a woman who sheds her bones. and showed some 
of the specimens before the East Tennessee Medical 
Society (Medical Standard). He said : " 'fhe patient is 
seventy-one years of age, seemingly in perfect health, 
a well preserved woman of medi um beight, average 
weight, and n ormal in every oth e r  respect. T wen ty­
one years ago the exfoliation of bone began in her 
fingers, and has during the �ucceed ing years continued 
until  she has twice shed ulna and rad i us,  h u m erus, 
scapula, and part of inferior maxillary. This shedd i n g  
takes place spontan eously without pai n ,  hemorrhage, 
suppuration, inflammation, or inconvenience. Ou one 
occasion when ch urning she shed the radius. There is  
n o  deformity, sapi nation, pronation, extension, flexion, 
and circumflexion bei ng perfect. The bones shed 
(abou t  six h und red pieces) were, on careful i nspection 
by the society, found to be e n tirely n atural . She has 
given about one hundred pieces of bone away as 
sOll veni rs. The woman is conscious of the pendi n g  ex­
pulsion of a bone about ten m i nutes before it takes 
place, and a perfect bone is always left in its stead. 
The bone makes its way out, always on the posterior 
side, and the wound heals by first i n tention, though at 
the ' exit of the bones ' were numerous small scars_ 
She has alway" been in com fortable circumstances and 
is cheerful, a very interesting' fact, as showing the 
power of  the mind to adapt itself to extraordinary cir· 
cumstances. " 
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®oneGPon�ence . 
The August Meteoric Showel'. 

To the Editor of the Scientific American : 
The August meteors were observed here on the night 

of the 10th. The d isplay was n ot very brill iant, aver­
aging about 125 per hour, for one-third of the heavens, 
about Perseus as a cen ter. By far the greater part of 
the meteors paliRed north ward frOID the radiant ; 90 per 
cent of them left a. distinct train .  Their ave rage 
brigh t n ess was a little less than that of a second mag­
n i tude star. Night of the 1 1 th cloudy. So no further 
observations have been obtained. 

LAURENCE LA FORGE. 
Alfred University Obl!ervatory, 

Al fred Center, N. Y. , Aug. 12, 1891 . 
• • • • •  

Jet Propulsion. 

To the Editor of the Scientific A merican : 
I n  yo u r  i ssue of August 8 I notice that M r. Joh n 

W. Hahn thinks my intermittent jet suggestion a 
" step backward ; "  d wells upon waste of power, and 
medium, and winds up with a statement as to i n ter­
mitte n t  screw propellers, which seems to me rather in­
dorses than detracts from m y  suggestion. 

Ad m i tting, as he states, that the aim of the friend!1 
of  h y d raulic propulsion incl udes a constant jet, as 
their aim has see m i n gl y  fallen short of the mark, 
sh ould it be consid ered a " step backward " to aim 
differentl y-pos!;dbly a little h igher ? 

Regardi n g " waste of power" a n d " medium,"  I may 
o n l y  say that the end attained m i ght or m ight not j us­
tify the power used ; and the " medi u m " also is a m at­
tel' not now germane to the mere principle p resented. 

But, regarding the intermittent scre w, M r. Hahn 
see ms to overlook that the blades secu re the inter­
mittent thrust desi red agaiDMt the recovered resisting 
elemen t ; whi le  his statement leads to the inference 
that the Arch i medean screw would serve eq ually as 
well  in this respect as the i ntermittent blade.  If so, 
he q u i te naturall y would befriend the constant 
rat her than the intermittent thrust-an d  herei n lies 
the d ifference ; w h i l e  cost of power, and mechanical 
mediums, I omit. 

�' irst l et us secure the princi ple, then its utility wil l  
regulate the extent and val ue of the power, and com­
peti t ion the size and cost of the medium. 

W. H .  WETHERILL. 

Philadelphia, August 15, 1891 . 
• • • • • 

Jet Propulsion. 

To the Editor of the Scientific American : 
Being a reader and lover_ of your valuable paper, 

and as boats and their means of propulsion are my pet 
hobbies, I have been greatly interested in what has 
been sai d  o f  late on the subj ect of jet pro p u l sion. 

I have been experimenting o n  the subj ect o f  propul­
sion for a fe w y ears, as m uch as my l imited t i lD e  and 
means would permit, and although 1 aID far from 
being scientific, and could not perhaps give good 
reasons why, I am not a believer in the p racticability 
of jet propulsion, as against either the w heel or  screw ,  
now i n  use. I do think, however, t h a t  there is a 
better way. 

I would like to say to the friends of the jet theory 
that my way to use it (the jet) would be to eq u i p  m y  
boat w i t h  wheels, t h e  same a s  they now a re-except 
that the w h eels n eed be onl y about one-fourth their 
present weight and strength-then direct the nozzles 
to the pad dles below the water line, using the engi nes 
to pump the water, i n stead of worki n g  on the crank 
sh aft as they now do. This would, I am quite s u re ,  be 
an im provement o n  the wheel ,  and give t he jets what, 
i n  my opinion, they stand most in need of-backing. 

I bel ieve that the j t·ts do " bore holes i n  the water, " 
as they say. We al l k n o w  that, if we let a stream of 
water fall from an elevation in an unbroken state into 
a body of water at rest, the moment u m  acq uired i n  
fal l i n g  carries it  down t o  a greater or less degree ac­
cord i n g  to the fall, to rise again to the su rface, per­
haps a long distance from its point of enteri n g. My 
opinions need not discourage any one, as they Illay 1 I0t  
be well founded.  I th i n k ,  as a general thi n g, we look 
too far from nature for our ways a n d  m eans of  doing 
th i n gs. Electricity is a n at u ral light and traveler, 
water and steam are natural powers. We have only 
learned to use them.  

There are n o  screw, w h eel , or jet propellers in 
nature, t hough the screw, w h ich is the best, is  the 
nearest to n ature's way. FRANK D. WHIPP. 

Cleveland, 0. , August 10, 189 1 . 
• • • • • 

A Trip up ColuDlbla River In the SalDlon Season. 

To the Editor of the Scientific American : 
About the middle of April ,  1889, I took a steamer at 

San Francisco ou t t h rough the Golde n  Gate, and two 
days on the Paci fic among whales and sharkll brought 
us to the mouth of the Col umbia River at about noon. 
The day was beau tiful  and atmosphere clear, and seat· 
ed on the u p per deck we h ad a magnificent view of 
grandeur along each shore. On the left or north shore, 
as we ascended, there stood Mt. Hood, covered to her 

Jcitufif i t �mtritlu. 
lofty peak with snow, in appearance eight or ten miles 
distant, but were told that it was about for t y. Then a 
little on there, Mount St. Helen, not as beautiful in ap­
pearance as her sister Hood ; the latter a more ragged 
appearance. 

It  being i n  the height of sal mon catch ing, with beau­
tiful river strung on both sides of our narro w  
chan nel  w i t h  n e t s  and fishermen a l l  a l o n g  w ith their 
row- boats, d rawing u p  thei r nets and d islodgi ng their 
beau ti ful shining game, some weighing fifty or 1D0re 
pounds, with the smaller, and floppi ng them i nto their  
boats ; a n d  others unloading on to the wharves for  the 
canneries. 

I have sailed up and down our Mississippi to the jet­
ties, where it em pties into the ocean, and up and down 
the C l yde, i n  Scotlan d, where the navy of the world is 
bui l t, and u p  the Rhine from Mord y ke to Dusseldorf, 
an d amid the wonde rs alld c uriosities along the shores 
of these m ajestic rivers to me none com pare i n  grand 
beauty to our Columbia slope. 

At evening we arrive safely at the city of Portland, 
Oregon, where we find com fortable lodgings for the 
night. Next morning we take the train for Seattle, 
stoppi ng at Tacoma on the way. Here is one of the 
most flo u rishing and prosperous cities in America, sur­
rounded w i t h  vast forests, sawed lu m ber of good qua­
lity for ord i n ary building p urposes $7 per thousand, 
inexhaustible coal fields  right at her door, bordering 
on a beau tiful  bay contai ning abundance of fish, and 
near the Col u mbia River, wh ich yields her h u n d reds 
of tons year ly  of salmon, probably giving out 1D0re 
actual wealth than any other river on the globe. 
About th ree weeks after 1 left,  Seattle was nearly all 
detltroyed by a terri ble fire, wh ich d estroyed all of  the 
business portion and the hotel we stopped at. Were I 
twenty years younger there is where I would locate, it 
being a beautiful climate, never excessi vely hot nor 
of freezill g  cold.  J. E. EMERSON. 

DaDlage CroDl Pate nt Alkali W o rks. 

Boosey VS. Cheshi1'e Alkali Co.-An action was 
brought by M r. W i l l i am Boosey, n u rseryman, to re­
cover com pensation from the Cheshire Alkali Com­
pany, L i m ited, for damage caused to his n u rseries at 
Middlewich by noxious vapors given off from the de­
fendants' works, and to restrain the defen dants from 
contin uing the works in the same way. I t  appeared 
that the plaintiff had been carrying on business as a 
n u rseryman for thirty years at Middlewich. In 1880 he 
took a piece of land,  about t welve acres, which at the 
t ime was i n  a rough and u llcultivated state, and laid it 
out as a n u rsery. Upon this and a n  adj oining plot of 
land h e  had expende:l about £400 a year. The damage 
done to plant l ife by the escape of a white, l imelike 
powder from the alkali works, particularly as it 
happened at th e time when the produce of  the 
nurse ries was going into the market, was, the 
plaintiff alleged, a very serious m atter. The de­
fendants formed their compan y in 1887 for the purpose 
of the p rod uction chiefly of carbonate of soda, and 
their works are separated from the plaintiff's n u rseries 
by only a line of rai l way. Before the erection of the 
w orks commenced the plaintiff was apprehensive as to 
the inj u rious results which m i ght follow to his shrubs, 
and he instructed a solicitor to write to the company a 
letter giving them n otice that he would take all legal 
steps for the protection of his property. The reply was 
that there was n o  occasion for alarm at the contem­
plated works, the p rocess used by the company being 
absolutely in nocuo us. The works were then com· 
menced, and were com pleted about September o r  Oc­
tober, 1889. 

In the early part of March following the damage to 
the n u rseries became apparent. and had gone on to 
such an extent that almost tha whole of the plai n tiff'lI 
stock w as unfit for sale. The presence of a m monia was 
t h e n  very noticea ble, and showers of white powder 
were thrown off from the works, covering and blight­
ing the trees and sh rubs. E vidence was given at great 
length in support of plain tiff's case. Mr. Al fred 
Smetham, F. C. S. ,  consulting chemist to the Manches­
ter, Liverpool, and North Lancashire Agricultural So­
ciety, said he believed most of  the damage to the n u r­
series was due to ammonia. Mr. Bernard Dyar, F.L. S. ,  
F. C. S . ,  gave similar evidence, stating that he could 
smell am monia i n  the n ursery. The p roportion of am­
monia that was floating about would be between 1 in 
1 ,000 and 1 i n  2,000. He had made several tests with 
ammonia o n  veget able m atter. He treated vegetable 
matter with a sol ution of 1 i n  7,000, and there was a 
distinct shrinki ng. 

Mr. Clement H i ggi u t! ;  Q. C . ,  for the de fense, said that 
the process of  m an u facture carried on at the works wall 
i n nocuous. There were n o  noxious fumes which did 
damage. 

He w as free to admit that a certai n portion of the 
pOWder did go into the air from the grinding process, 
and some would go through the cracks of the shed. 
They h ad done all in their power to prevent i t. They 
had not  only built what was called a g-ang-way, but 
they h ad filled up all the cracks with fel t, and the fact 
was that practically n o  d u st had escaped since that 
was done in October, 1890. When the skilled witnesses 
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went to inspect the works they foun d  there, no doubt, 
a certain amount of soda 88 h  in the ai r w h ich they 
would feel, but the j ury could not put their  fi n ger u pon 
any body of evidence in the case which was con clu s i ve 
and satisfactory to sho w that the w h i te powder had 
done any dam age. The damage to the n u rsery e xisted 
hefore the date of the erection of the alkali works, and 
was caused by the adjoining saltworks i n  the district, 
and also by frost. The ammonia that came frOID the 
works before it  reached the nu rsery would be so d i l u ted 
as to be absolutely harmless. The works were con ­
ducted upon a patent princi ple, t h e  main object o f  
which w a s  t o  save am monia, because t,o lose ammonia 
was to lose money. Not only had they this  pate n t  
process i n  use. b u t  they had made subsequent im prove­
ments in the process, so that they m ight now say the 
system was almost perfect , and ammonia could not es· 
cape from the works so as to do any harm. With re­
gard to the carbonate of  soda, there m i ght be traces of 
it, but it must be proved that damage had res u l ted 
from it. No doubt strong enough doses of  carboll ate 
of soda would inj ure plant l i fe, but  it m u s t  be proved 
that it was in stron� enough doses to do the i n j u ry i n  
the p resellt case. 

Mr. Norman Tate, analytical chem ist, said he visited 
the plaintiff's n u rsery on the 20th Jan uary. There was 
some damage done to the plants, but it was chiefly d u e  
t o  frost and coal smoke. There was no smel l of a m ­
monia. The ammonia w hich escaped from the works 
CQuid not h ave done the damage. The powder which 
was thrown off would not inj ure the plants.  S i m i lar 
powder was used on plan ts  to ki ll green fly. I n proof 
of his statement he instanced exper iments lasting th ree 
weeks w h i ch he had m ade, and prod uced bunches o f  
green l eaves of rhododen d rons and cypress t re'l.ted i n  
the way he h a d  described. He bel ieved that possi b ly  
t.he other chemists had used what was often descri bed 
as pure carbonate of soda, but which occasional l y  was 
foun d  to contain some cauRtic soda. He did not smel l 
ammonia in the n ursery, but  he h ad seen th ick smol.e 
from t h e  nei ghbori n g  salt works coming across an 
orchard and i n  the direction of the n u rsery. He co u l d  
detect a smell of  hydrochloric acid in t h e  air. 

James Carter, a neigh bori ng farm er, was called for 
the defendan ts to prove that his pre m i ses near the n ur­
series had n o t  suffered from the proxi m ity of the alkal i 
works. In cross - exami n ation he admitted, however, 
t hat several poplars exposed to the w h i t e  powder that 
was deposited frOID the works were in a dying state. 
Thomas Jackson stated tha� his  garden, wh ich was 
situated about 150 y ards from the alkali  works, gai ned 
the first prize at the last Davenham flower show, but 
i n  reply to Mr.  Marshall, for the plainti ff, h e  stated 
that he h a d  frequently seen the white powder in the  
n urseries. Henry H eather, chem ical engineer,  and 
John Oakes, manager of  the def endants' works, h a v­
ing also been examined, Mr. Ed ward Davies, con sult­
ing chemist, of Liverpool, said am monia was very vola­
t ile, and whatever escaped in the process of ma.n u fac­
ture would expand i n  a rad ius of 100 yards to a stren gth 
of only 1 in 120,000. The damage w as not such as 
he had been accustomed to see caused by alkali works. 
He had never known that ammonia w as inj u rious t.o 
vegetation, b u t  had und erstood it  to be beneficial 
to some variet ies. There was some, but he would not 
say the main dam age, d ue to hydrochloric acid.  M r. 
Joh ll Fraser, of Essex, gave it as his opinion that the 
destru ction of plants was mai n l y  owillg to frost. 

Cou nsel h aving add ressed the cou rt, t h e  com mis­
sion er, in summing u p, pointed out that th ere was no 
doubt when the alkali manufactory was opened in 1889 
the plaintiff's n u rsery was i n  a pe rfectly good and 
flourishing condit ion, and it was logical ly  certai n that 
damage was done at the end of t,h e  year, twel ve mon t hs 
before the frost of last winter. He suggested that the 
whol esale price would be a fai r value to al low for w h at­
ever good s, i f  any, were destroyed o r  damaged b y  the 
chemical w urks. The j u ry, after half an hour's con ­
sul tation in private, returned a verdict for the plai ll ­
tiff, a warding damages o f  £500.- Chemical Trade 
Journal. 

• • • I .  
Electric Motors. 

As an interesti ng contribu tion to the history of elec­

tric power tran sm i ssion and e lectric traction ,  t h e  

Jloniteur lndustriel cites the  fact that on Jan uary 16, 
1855, Henry Gil bee was granted a patent " for the em­

ploym e n t  of two magneto-electric mach i nes u n i ted by 

wi res, one of the machi nes being put i n  motion by any 

convenient power. alld generatin g  a curre n t  which 

causes rotation of the second mach ine."  The i n ventor, 

i t  would appear, foresaw also the establish m e n t  of a 

n u mber of motors along the l i n e  of a con ductin g  w ire 

tak i n g  power from i t. The i nventor was M. Bessolo, a 
business arrangement having been e n tered i n to by 
h i m  with Mr. Gilbee for the purpose of com me rcial l y  

developing t h e  patent. Possi ble appl ications o f  t h e  

latter were, a t  t h e  t ime, pointed out to be the 

operation of machine tools, and electric traction with 

undergro u n d  or overhead con d u ctors or with the rails 

serving as conductors. It would appear from this th at 

all systems of eleetric t raction have thus been anted at· 
ed hy Bes8ol0's earl y patent of 18115. 
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WHITE STAR STEAMER TEUTONIC. 

(Continued from first page.) 
The White Star steamers Teuto n i c  and Majestic are 

similar throughout. They have a gross tonuage of 
10,000 tons each, and their d isplacement, wheu ful ly 
loaded, i s  about 16, 000 tons each, the indicatetl horse 
power o f  each being 1 7, 000, w hich can be run up, as 
has been seen, to nearly 20, 000. They were both bui lt  
by Messrs. Harland & 'Volff, of  Belfast. The Teutonic 
was launched in  January, 1889, her keel having been 
laid in March, 1887, antl the Majestic was launched i n  
June, 1 889. Both vessels are speciall y  constructed for 
service as mercanti le armed cruisers, according to 
arrangements made with the B ri tish Admiralty, so 
that the B rit ish govern ment could at any time add 
them to its naval force in  case of war with another 
country. They are built of Siemens-Martin steel, and 
propelled by two independent sets of triple expan sion 

�citntifi c jmtxicAlu. 
cording to the London Engineer, from which we copy 
the i l lustrations and condense this description, each 
cy l i n d er is carried on cast steel frames. In front is an 
A frame, and at the back a single frame, so that the 
c y l inders are carried each on three poi n t s  of support, 
and the " th ree-legged stool " principle is  cal led in to 
give stabi l i ty, which it does in the ful lest degree. The 
high pressure cylinders stand next the boiler rooms. 
The engine rOOlll S are over 50 feet long. All the cylin­
ders have piston valves, two each to the intermediate 
and low pressure cyl inders, and one to the high pres­
sure cyl inder. The cyl inders are not steam j acketed, 
but all are fitted wi th liners and are air  jacketed. The 
intermediate and low pressure pistons have tail rods, 
but the high pressure pistons have not. All the pis­
tons are coned to i mpart stiffness, and have been made 
as l ight as is consistent with strength. 

The condenser is co u ite separate from the engine. It 

We also give two views showing  the enormous d imen·· 
sions of the crank shaft and connecting rods. The 
crank shafts, each weighing 41 tons, are of  'Vhitworth 
steel, the crank pins  being 22 in. by 22 in .  

The screw shafts are placed so close together that 
the sere ws overlap 5 ft. 6 in . ,  and the starboard pro· 
peller is astern of the other by 6 ft. The propellers 
revolve • •  outboard." A larga opening is made in the 
dead wood to allow of this system of construction. 
There are no stern brackets, the hull being worked out 
roun d  the scre w shaft, and fitted with a strong spec­
tacle casting in steel , which carries the stern bearings. 
There is no screw alley i ll the ordinary sense of the 
word. Each screw shaft-one 199 ft. and the other 205 
ft. long, weighing 76 tons-runs along a species of 
chamber which, well aft, is real ly  outside the hull. 
One of our engravings shows a view taken in this 
chamber. At the other side is the longi tUd inal bulk-

STEAMSHIP TEUTONIC-STARBOARD ENGINES, STARTING PLATFORM. 

engines driving twin propeller� with manganese bronze 
blades. In addition to being minutely subdivided by 
athwartshi p  bulkheads, they are constructed with a 
longitudinal bulkhead running fore and aft through­
out the greater portion of their length, which gives 
additional rigidity to their structure and greatl y  in­
creases their security in the event of  accident. They 
can each carry 855 fore cab in  passengers, 1 75 second  
class, and  300 i n  the  saloon. When fully loaded, each 
wi l l  have on board about 3, 000 tons of coal and nearly 
4. 000 tons o f  cargo. 

In the engine and boiler ·rooms each carries twenty­
five engineers. Mr. '1'. Sewell, in the Majestic, and Mr. 
Currie, in the Teutonic, hold the extremely responsi­
ble positions  of  engineers-in-chief. There are sixty 
firemen and forty-eight coal trinHllersj electriciall!;;, ice 
machine men, etc. , bring up the engine room staff of  
each t o  one  hundred and sixty-eight. They carry 
crews of about forty sailors, twenty-five cooks, and 
sixty stewards. 

The cylinders of the triple expansion engines are 43 
inches, 68 inches, and 110 inches in diameter, respect· 
ively, the stroke, common, being 60 inches, and, ac-

is cy l indrical, of brass, some 20 ft. long, a n d  7 ft. in  
diameter. The tubes are o f  brass, 1ll in .  d iameter. 
The aggregate length of all the condenser tubes is  
about twenty miles. The water passes through the 
tubes three times. The boi l ers are fed by 'Veir's 
vertical pumps, but "\Vorthington pumps are also pro­
vided. The engines are separated by the longitudinal 
b u l khead, which rises a few feet above the water l ine 
to a point  about level with the cylinder covers. The 
whole of the u pper part of th e engine room I S  common 
to both engines. As the propellers overlap, the engines 
can be placed much closer together than is possible 
when the usual system is adopted. 

The valve gear is of the ordinary Stephenson shift­
ing l ink  type. The rods of the two sets of p iston valves 
on the intermediate and low pressure cylinders are 
keyed into a crosshead working in guides, and to the 
center o f  the crosshead. The l ink die is  coupled so 
that one l ink serves for both valves. We give a view 
taken on the middle platform. The cylinder bottoms 
are seen overhead. The construction of the valve gear 
will be readily understood. The hand wheel and screw 
on the weigh shaft is for fine adj ustment for expansion. 

head , and in the space between th is  and the  shaft are 
placed ice·making mach i nes-am l llon ia-and the cold 
air storage holds are supp l ied w i t h  cold air by fans 
from this  department. Everyth ing is  duplicated, so 
that t h 3  machinery at both sides of the bulkhead is 
the same. 

The screw propellers are 19 ft. 6 in. diameter and 28 
ft. 6 in. p i tch, four bladed, m odified Griffiths true 
screws, with a surface of  108 square feet each. The 
propel ler blades were cast of Parsons manganese 
bronze from ingots Stl pplied by the Manganese Bronze 
and Brass Co., Deptford, by Messrs. Harlan d  & Wolff, 
Belfast, who have for some time past adop ted this 
metal for the propellers of  all their  fast passenger 
steamshi ps. 

Stearn ill supplied by twelve double-ended and fou r  
single-ended boi lers, containing eighty-four furnaces. 
The pressure is 180 l b. They are worked with forced, 
or rather assisted, draught, on a modification of How­
den's system. On the bridge decks, at each side of the 
funnels, there are four double fans driven by com­
pound engines, to drive air  into the stokeholds, sup­
plemeutiug the l;apply drawn through the fiddley 
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gratings. Below th ese are fourteen fans, driven by 
Chandler engines, to draw the air from the hottest 
places in the stokeholds and force it i u to cham bers in 
the u ptakes at the bases of th e  chimneys. There are 
fifty vertical tubes i n  each cham ber, and th rough 
these tubes the prod ucts of  combustion pass, w h i l e  the 
ai r from the fans circulates round them , and passi n g  
down the sides of the s m o k e  boxes is finally deli vered 
i n to the closed ash pits at a comparatively high tem-

perature. About one-fourth of the whole air /Su pply  is 
admitted over the fi res. The combustion is very per­
fect, and it is o n l y  u nder exceptional circumstances be­
fore the fi res are fairly away that much smoke is given 
off. The chimneys, two in D u m ber, are oval, each 14 
ft. on the major axi s  by 11 ft. 6 in.  wide. In addition 
to the eighteen fans, there are three oth ers, two for 
keeping the dynamo rooms cool and one for venti lat· 
ing the firemen's q uarters. 

In run n in g  the engines of the 'l'eutonic at their in­
dicated 17,000 horse power, it  is com puted that the 
boilers wil l  have to p roduce about 120 tOilS of steam 
per hour, w i t h  an absol u te p ressu re of 1 95 lb . ,  the 

j'eitutifi, �Ultri,au. 
safety val ve load being 180 l b. on the sq u are inch. Of 
course the feed p u m ps have to deliver 120 tons of 
water into the boi lers against this pressure every hour. 
The feed water req u i red for one hour would fil l  a cubi­
cal tank nearl y 16� ft. long, broad, and deep ; for at 
36 ft.  to the ton, 120 tons means 4, 320 c u bic feet. The 
energy expended i n  putting this great body of water 
i uto the boilers is over 57 horse p o wer, al l o w i n g  
nothing for friction in pipes or losses of a n y  kind. 

135 
then, 8,640,000 cubic feet. To raise this air from 80° to 
1800 as is done r6presents about 5, 800 theoretical horse 
power, and a large portion of t his may be regarded as 
clear gain, being obtained for n othi n g. In other 
words, if  the air were del i vered cold to the furnaces 
i nstead of hot, some 20 tons of coal extra would be re­
q u i red per day. 

The centrifugal circulating engines m ust run con­
stantly when the main engines are moving ; they 1 II 1l 8 t  

STEAMSHIP TEUTONIC-STARBOARD TUNNEL. 

The feed pumps really absorb about 120 indicated 
horse power. The total feed water for one day of 
twenty-four hours amounts to 103, 680 cubic feet, or a n  
ample d aily supply for a to wn of 26,000 inhabitants, 
giving every person twenty·live gallons per day. To 
convert this water i nto steam about 1 3 '5 tons of coal 
are burned every hour, o r  ill rou nd n u m bers 320 tons 
a day. These figures are not official, but they are not 
far from the truth. The 13� tons o f  coal n eed for 
their combustion not less than 270 tons of air. As­
suming that this air before it enters th e  fans has a 
tem perature of about 80°, it w i l l  weigh, olllitt ing frac­
tions, 7 l b. per 100 cubic  (ept . T h e  270 tons rep resent, 

be !Started before the main engines, and must be kept 
running d urin g  all temporary I'toppages, i n  order that 
the great condensers Illay be kept cool and ready to 
deal with the i m mense vol umes of steam wh ich are 
d ischarged from the low pressure cylin ders of the main 
engines. The weight of steam to be condemed is 
taken roughly at 120 tons per hour, a quan t i t y wh ich 
gi ves some idea of the i m portant part which surface 
condensation has played in the progress of steam n avi­
gation. About 26,000 gallons of water are made into 
steam at a pressure of 180 lb. per square inch.  and re­
con verted i n to water every hour. To effect this con­
densatio n  about 4, 000 tons of sea water are pal'sed 

STEAMSHIP TEUTONIC-STARBOARD ENGINES, MIDDLE FLATFORM, FROM FORWARD STARBOARD CORNER. 
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th rough the tubes of the surface condensers every 
hour. T h i s d uty is effected by circulating pumps, and 
it  may be i n teresting to state that the amount of water 
dealt w i th on the round trip between New York and 
Liverpool is over 1 , 000, 000 tons-enough to fill a reser­
voir about a mile long, a .quarter of a mile wide, and 
six feet deep. 

Jcitutifi c �mtricau. 
Disposal of ReCu se In AlDerlcan Cities. 

The d isposal of the refuse in cities, while  it has been 
a problem in the sanitation of our larger towns, is yet to 
be solved. There is probably not a city of any size in 
the United States where the d isposal of wastes is satis­
factory or cond ucted in such a manner as to meet the 
demands of cleanliness and hygiene. If  there is a per-

• • • •  • fect plan adopted, there are to be found defects i n  i ts 
The I.ondon I nsectary. execution which render ineffective the methods used. 

The insect house in t h e  Zoological Society's gar- The report of Mr. Walter V. Hayt, Gen eral San itary 
dens is now in excel lent order, and well deserves a visit. Officer of the C hicago Board of Health, recently pub· 
I n  addition to the sil k moths that are usually present l ished ,  gives a s u mmary of d i fferent cities as to their 
d u ring the warm w eather, the Papilioninae, or swal - metho"L s  of . .  col lection and disposal of garbage an d 
l o w-tail b utterfli es, affo rd at the present time the chief refuse . "  From this we learn that in New York the 

d i splay. The perfect insects of several species of the garbage is collected by the city teams, loaded u pon 
ge n lls Papilio have appeared-Po cresphontes, ajax, and flat boats, removed to sea and dumped . The garbage 
asterias from North America. P. alexanor from the is removed from Pbiladelphia by small contractors i n  
Med i terranean shores, and the handsome P. maackii a very unsatisfactory man ner ; some feed t o  hogs, 
from Japan. The last nam ed has been seen for the others sell to farmers, amI at times it is buried or ac­
fi rst t ime in the house this year, and offers a striking cumulated on the ground awaiting slow decomposition . 
contrast to the other species of the genu s  that have Cremation is recom Illended. In Brooklyn re fuse is 
previously been exhi bited i n  the gardens, it  being of moved to the sea. Collections are made daily from 
black and golden·green colors i nstead of th e  yellows hotels, from d well ings twice a week in w inter and 
and blacks that w e  are accustomed to in our European three ti mes a week in summer. St. Louis collects its 
s wa l l o w-tails. garbage and discharges it at. certain dumps. It is not 

P. cresphontes has appeared i n  large numbers i n  the satisfactory, and cremation is also here recomm ended. 
house, b u t  no varieties have been ohtained . This, also, The following is said regarding th e disposal of garbage 
is the fi rst season for two other beautiful  Papiliouinae, i n  Boston : 
viz. , Doritis apollina fro m Asia Minor and t.he Japan- " There are now about three h u n d rild and fifty 
ese Serieiua telamon. The latter shows considerabl e  thousan d loads:o f  garhage, ashes, stree t sweilpings, and 
difference in the m arki n gs of  the !'exes. The North other miscellaneous debris gathered up by the city 
American Limenitis disippus can be at present seen i n  teams annually, and carted away to different places and 
all i t s stages, and is  well worthy of attention, the cat- for different uses. The ann ual cost to the city in haul· 
erpi l lar moving along the leafstalks with a pecul iar in· ing thiR large amount of material is  about $500, 000, 
ten' li pted gait .  Of the sph i nx moths, the south Euro- about $100,000 of which is spent in collecting garbage. 
pean Deilephila alecto has alread y  appeared, and D. With the growth of the city and the grad ual l y  i n ·  
nicae is  expected . T hese i nsects are, however, not seen creased distance t o  which such matter must b e  carried 
to ad vantage in confinement, as their superb powers of for disposal comes a correspond i n� increase i n  the ex­
fi i g; h t  cannot be d i splayed in a small compartment. pense. The question occurs to us, cannot this growing 
T wo examples of the Orthoptera are alive i n  the house expense be lessened. and m uch of the  offense now at­
-Diapheromera jemorata, one of the stick or twig in - tending the necessary storing of garbage i n  the houses 
sects from North America, and Empusa egena from and y ards, and the hauling and carting of. it i n  the 
southern E u rope. The former has been reared from streets, be avoided ? It  is found that with  trifli n g  cost 
eggs laid i n  the insect house, but these progeny are not in arranging the kitchen stove, each fam i l y  can easi l y  
s o  healthy a s  th ose obtained from freshly i m ported burn a l l  i ts refuse a s  it is made, and before it becomes 
eggs. The E m p u sa is  of a 1Il0st bizarre form, and be- offensive, and thus save all subsequent expenses and 
longs t o  the fam i l y  Mantidae, the species of which feed n uisance incidental to its being kept on the premises 
o n l y  on l i v i n g  creatu res. The public is  indebted to for several days and then carried through the streets 
Mr. S. H. Carver for the opportunity of seein g  living by the city teams."  
scorpions. He has  sent  exam ples of two species of this  Baltimore says that . .  t h e  mode of d isposin g of 
gro u p  from Egypt, hoth of w hich,  u nfortunately, are the garbage, night soil, and street dirt of t.he c i ty, as 
unidentified, there bei n g  obvious difficultie8 i n  the way at present carried on, though far from perfect, i s, with 
of carry ing about l i ve scorpions and comparing them our present faci lities, the best o u r  ci rcu mstances wil l  
with dried speci mens. There is  a t hird scorpion, from allow. The offal and filth of cities mUlit be deposited 
so uth E u rope, l iv ing with its Egy ptian congeners. It  somewhere when gathered from every house and local­
has a smal l delicate tail,  and is altogether a less fright· ity, and is from the very nature of things a n uisance 
ful creatu re, th ough assuming a m enacing attitude to those who resid e  in the neighborhood of the d u m ps. 
w ith equal read i n ess. Much, however, could be done in mitigation of this evil 

A spider, Lycosa portosantana, from Madeira, is by more stringent regulations i n  the manner o f removin g 
heal thy, and i s  a fine creature, though insignificant by both garbage, ashes, and night soil. The garbage carts 
the side of its neighbor, a h uge Mygale from South are very poorly adapted, in thei r presilnt construction, 
Am erica. The latter, as well as the scorpions, is fed for the transportation of garbage and ashes through 
w i t h  m ice, which are given to it dead, though in its 

I 
the streets of the city, and are a source of constant 

n ative haunts a Mygale has been known to prey on complaint by citize n s  whose olfactories are greeted 
l i ving individ uals of these sm all mammals.-Nature. throughout the s u m mer months by the odor of d ecay-

• ' .  I • ing vegetable and an i m al matter, and at all  seasons 
A Ne,v TreatlDent Cor Baldness. saluted by a sh ower of d ust, from uncovered ash carts. "  

The form of alopecia for w hich M. Moty suggests a In 1883 Cincin nati con tracted with a pri vate com­
new plan of treatment is that which proves at times pany for two years to remove, for the sum of $2, 500 
so obstinate, in spite of all applications, commonl y  annually, all " vegetable garbage, dead animals, and 
k n o w n  as alopeci a areata. At a recen t  m eetin g  of the slaughter house offal within the l i m i t s  of the ci ty. " 
French society of Dermatologie et Syphilograph ie, h e  The compan y  must remove all animal m att ers from 
presented a n u m ber of patients who had been subject - d wellings and hotels at least three t imes a week, and 
ed to i ntradermic injections of corrosive subl imate i n  daily from all  slaughter house�. Ashes and other re­
strenl/:th of t w o  to five hundred, and claimed that the fuse must not be mixed with vegetable garhage. It is 
treatment had proved very satisfactory, in that the said that the c ity has the best end of the contract . 

I/:rowth of hair over the bald spots had been more The Cleveland method is as follows. as taken from 
rapid than after other modes of treatment. A variety the report : . .  Something NecessaTY � '� " A  lonl/: de­
of vehicles had been experimented with,  until it was layed sanitary necessity rem ains unprovided i n  this  
found that an aqueous solution was the hest . Several city, to wit : A satisfactory I/:atheri ng of h ouse garbage. 
i njections of not more than five or six drops are made No city of this size can be considered well taken care of 
around each patch.  whicn makes no public provision for this purpose. 

Modern i u vestil/:ations tend to show that tlJ ere is at Private methods are entirely inadequate and mainly 
least one variety of alopecia, occurring in  rounded inefficient for  the prompt an d cleanly removal of  such 
plaques, which is  dne to the i n vasion of a IlI icro- . m aterial. It is  an old topic i n  these reports, but m ust 
organ ism. and the observations o f  Von Scholen,  Thin,  conti n u e  to be u rged unti l  some relief i s  obtained. 
Ro binson, and others in this field have rend ered i t  Whatever disposition is  finally made of garbage, a 
scarcely j u stifiable for all author at the present day to systematic gathering shou ld be inaugurated as speedil y 
attri bute the affection to n e u rotic causes in all cases . as possible. At p resent we are w i thout funds for such 
If, as Rob i n son mai ntains, the orga nisms are situated service, but could money be better e m ployed for the 
deeply in the tissues of the scalp or other h airy por- real welfare of our citizens 1" 
tions of the skin, then the plan of treatmen t here sug- From the report it is  gathered that t.he total cost of 
gested is eminentl y rational , and ought to be as suc- the scavenger service in Chicago for the year 1889 was 
cessful as it is clai med. $253, 140. 72. The area covered aggregated 174 square 

It must always be remem bered, however, that the m i les, i ncluding in thifl 2,047 miles of streets and about 
disease is of a most erratic nature, and while at times 3, 000 miles of alleys. It is admi tted that this service is 

it resists all our efforts, at others it shows a tendency only " fair. " I n  one ward onl y i s  there a daily service. 
to rapid and spon taneous recoyery. Outside of this it was tri- weekly. About 225 team s have 

Besnier relates an instance i n  point, where a patient been regularly employed by the contractor to whom 
was treated i n  his service continually for two years this collecting is let, and by the city , and an average 
without success. He was then sent to a colleague who of 2,000 CUbIC yards per day is removed and deposited 
continued exactly the same treatment, and a cure was in clay holes, removed by t.rain beyond the city limits, 
promptly effected.-Med. Record. or from February 111 to October 15, 1890, burned by the 

Chicago Garbage Reduction Company. This com pany 
burned 7.208 tons of  garbage in thi s  period . For the 
year 1890 a total of  325 teams was demanded . and Mr. 
Hayt recommends radical im provements i n  the con­
tract system of collecting, " if that is to be conti nued. " 
T hese recom mend ations cover the employ m ent of a 

m i n i m u m  n u mber of teams, a wagon box of standard 
size. w ith a proper canvas co ver, wagons to be plainly 
marked with ward and n um ber. 

In al l  the cities ci ted the methods of d isposal are not 
satisfactory in one. The m ethod adopted or the serv­
ice rendered is  at fault. The lack of funds is respon­
s i ble in some i nstances for the deficient, work in t h e  
disposal of garbage. In the first place there is t oo 
much garbage produced, and in the next that w h i ch 
m ust necessarily be produced is not properly cared for, 
and the problem h o w  best to dispose of the refuse of 
cities is  sti l l  unsol ved. Th e fact i s  some garbage m ust 
be produced, and we do not believe that any method 
w h ich does not look to the destruction of this  garbage 
will be a success. -Sanitary News. 

• • • 
Whale back Steamer ... 

The wh aleback steamer Charles H. We tmore, Capt. 
Saunders, arri ved at Liverpool on J u l y  2 1 ,  having 
made the passage from Mon treal i n  about s ixteen days. 
She arrived in New York from Liverpool AUI!. 14, mak­
ing the trip in fifteen days. She is thil fi rst lake steamer 
that ever crossed the Atlantic, and her safe voyages 
mark a new de parture in the steam ton nage of th ese 
waters. Several Clyde-built s t eamers have been se n t  
across, and after being c u t  i n  t w o  sections they were 
locked through the St. Lawre nce sys t e m  of canals and 
joined t.ogether again at B uffalo. The Cam pana, Atha­
basca, and Alberta, built to the order of the Canad ian 
Paci fic Rail road Co. , are i nstances of i m portat iom , and 
they h ave ever since remained in the lake trade. The 
steamer Rosedale was built  at Sunderland, E n gland , i n  
1 888; s h e  l eft London bound to Chicago on May 2 5  of 
that year, and after a passage of  twenty days she 
reached the lakes and proceeded on to Chicago, wh ere 
she arrived all well.  Last year she was lengthened at 
the shipyard in O wen Sound, and she has since been 
a fortunate and profitable steamer on the lakes. Quite 
a n u m ber of lake schooners h ave crossed the Atlan t ic,  
and at one t ime it  was though t that a l u crative trade 
might be built up between Clevel and, Ohio,  a n d  t h e  
o l d  count ry. S team, however. h a d  s o  su perseded sai l 
that canal schooners were found tv be too small to 
com pete in the Atlantic carrying trad e, and the large 
l ake tonnage was proh i b i ted on account of  t h e  l i m i ted 
size of the St.  Lawrence system of canals. The Wet­
more shot the rapids w here the can als would not ad­
mit of  her locking through, so that unless she is cut  in  
t w o  she can never reach the lakes agai n .  A fter demon­
strating the seagoin g  qual ities o f  this type of vessel, 
they will be sent via the S t raits of Magellan to Puget 
Sound, to enter u pon t h e  coal trade between Sound 
ports and San Francisco. It  is now considered that 
the u ltimate success of these vessels is  assured . ­
Marine Record. 

• • • • 
Quick Eyes and a Clear Head Needed. 

W h e n  a railroad company, says the Philadelphia 
Record, handles as many m i l lion tons of coal an n u al ly  
as the Read i n g  does, the question of weighing i t  be­
comes a m atter of some importance. Skill and long 
experience have solved the problem, however, and the 
b u l k  of the vast coal tonnage of the lead i n g  coal -carry­
ing road in the country is weighed on four scales, and 
then they are not crowded. 

The weight of  the empty car i s  m arked in chal k on 
the outside. As the car approac hes, a clerk takes the 
number of the car and its we ight, the weigher cal ls  out 
the gross weight. and the difference is the weight of 
the coal. The cars run as fast as ten miles an hour 
across the scale. and it i8 very seldom that one has to 
be stoppild an d brough t back for reweighing, al though 
that is  done when the w ei gher is at al l  un certai n abou t 
his figures. 

The lU en at the scales can gen erall y tell within  a 
h u ndred pounds or so what a car contains. As soon 
as they see the class of car coming, they k n o w  the 
nUIll ber of tons it contains, and have the scale so pre­
pared that only the h u ndredweights need be adj usted 
while  the car is  moving over it. Expert officials of the 
company can tell  at a glance what each class of cars 
shou l d  contain,  and i f, in looking over the w eight 
sheet, an y car appear� either too heavy or too l igh t, it. 
is broul/:ht back and reweighed. 

• 4 • • 
Phenocoll Hydroehlorate. 

Phenocoll hydrochlorate , the new anti pyreti c  which 
is distinguish ed because of its read y sol ubil ity in water, 
is now at last commercially obtainable, and ii receiv­
ing the attention which, from its  expected thera peu­
tical superiority, it m erits. It clai m s  for itself an anti­
pyretic, anti-rh eu matic, and anti ·n ervine action. From 
the evident interest of <iualifie6 observers and lead­
i n g  therapeutists i n  Germany, France, England, and 
America. it  is  reasonable to d educt that the n e w  rem­
edy has extraordinary merit, and that it will assum e  
prom inent ra.nk i n  a very little while. 
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BOA CONSTRICTORS. 

In the SCIENTIFIC AMERICAN of August 8 and August 
22 appeared a n u m ber of  i ll ust rat ions representing vari­
ous snakes in c h aracteristic pOl'd tions, with a descrip­
t ion of their  hab i ts, by Mr. G. R. O'Rei l ly, wh o has 
trave led m uch in search of  snakes and rept iles, and who 
finds  no difficulty in making captive, in a l ive state, 
the most generally dreaded serpents. O u r  illustration 
shows his easy mauner of handling a boa constrictor 
at the Central Park Muse u m .  O f  course, i t  is not  to  
b e  in ferred t h a t  the snake thus  eas i ly mastered is  of a 
8ize and power equal to that represented i u  the famous 
Laocoon marble, i f  such monstrous serpen ts ever ex­
isted, but it is none the less a true boa of very rA­
spectable size, such as are widely distri buted i n  tropi­
cal America. 

The name boa has been general ly applied to several 
varieties of large serpents which k i l l  thei r prey by 
constriction, and do not have poison fangs, the E u ro­
pean variety being known as pythons. The true boas 
are abundant i n  G u iana and Brazil ,  where they are 

J'rirut if t e �mrri eau+ 
The skin of the boa was the object of serpent worshi p  
among the Mexicans, and a specimen o f  a skin which 
was so used is preserved in the Bri t i sh Museum. 

.. . . � .. 
SteinheU's Len.. Manufactory in M u nich. 

The n ew workshop erected by the firm i s  s i tuated 
about twenty min utes' walk from the tOWIl ,  in  the 
neighborhood of the Bavaria restaurant. Work was 
commenced in the bui lding on March 1 of th e  present 
year, and about fifty workmen are now employed.  
The whole is two stories in height, and consists of a 
central building with wings, in which the WOrkrooms 
are situated. Of these there are some fifteen of various 
d imen sions, but a ll are lightsome and airy, the smal l ­
est of them h a v i n g  a surface of thirty square meters. 
In these rooms the grinders, polishers, mechanicians, 
carpenters, etc. , carry on their operations. The first 
floor contains the d we l l ing apart m ents of  the manager, 
wh ile the second floor contains a commodious test ing 
room,  s i xteen meters by seven meters, i n  which all  the 
lenses, apparatus, etc. , turned out  by the firm are 
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made o f  pitch, instead o f  on cloth, a s  in  m a n y  other 
manufactories , w h ich enables a more perfectly sphAr­
ical su rface to be outained. All the lenses are polish ed 
separately, and not  en bloc. A two  horse gas engine, 
working in the ce l lar, dri ves the pol ishing mach inery, 
lathes, etc. Sometimes three or iou r pol ish in g ma­
chines are coupled together and driven by lhe engine, 
and are then man aged by oue workman. The perfect 
spherici ty of the surfaces i s  tested by applying the glasE 
model ,  of wh ich mention has been made above. After 
both th€; glasses have been carefu l ly freed from d u st, 
etc. , the one is  superposed upon the other. Thereupon 
Newton's rings make their appearance, wh ich should 
be .he case if the surfaces fit properly, wh i le, w i th a 

surface of which the radius of curvature is d ifferent 

from that of the model,  they show no color. 

Very special attention i s  bestowed upon the center­

ing both of the s ingle and combination lenses. Cen­
tering i n  the opt ical sense means gri nd ing the edge of 

the lens in a lathe in  such a manner that it is equ id is­
tan t at every point from the optic axis. To effect this 

the lens to be centered 
is  cemented on to a 
lathe with horizontal 
sp ind le, centered hy a 
poppet and an adj u st­
ing lever, and t h e  n 
turned. Th is, next  to 
the attain ment of a per­
fect ly sph erical surface, 
is  the most i lll portan t 
req nisite of a good sys­

tem of lenses. 
Another operation of  

great del icacy i s  t h e  

manu facture of prislll s, 
both for optical alJ(1 
photographic purposes. 
It should be remem ­
bered that the an gles 
of the prism, w h i c h 
m ust be highly accu rate 
if the desired effect is to 
be produeed, must be 
o btai ned by gr i nd i ng 
and correction. F o r  
example, the angle of  a 
right-angled prism is 
onl y  then exactly 90° 
when parallel rays of 
l ight fal l i n g on the two 
su rfaces inclosing that 
aIlgle are reflected par­
al lel to one another,  
when the posi t ion is 
such that a l ine join ing  
the source of l ight  and 
t h e  angl e  of the  prism 
should , if prod uced , b i ­
sect that angle .  The 
correction of the  two 
4 5 °  au gl es i s  also ascer­
ta ined by construct ion, 
and l ike wise the 80-
cal led pyram idal error. 

found in dry , sandy lo­
cal ities, amid forests, 
and on the banks of 
ri vers and lakes, some 
species frequenting the 
water. They feed chief­
ly on the smaller q uad­
ru peds, i n  search 0 f 
which they often ascend 
trees. The size of their 
prey often seems enorm­
ously beyond their ca­
paci ty for swal low ing, 
but the creature's jaws 
are merely connected by 
ligaments which can be 
distended at pleasure. 
Its mouth can be made 
to open transversely as 
well as vertical l y, the 
t.wo jaws not being con­
nected d irectl y  b u t  by 
the intervention of a 
distinct bone, w h i c h 

adds great ly to the ex · 
tent of its gape. It has 
also the power of mov­
i ng one-half of t he jaw 
independ entl y of t h e  
other, and can thus 
keep a firm hold of i ts 
vict im while gradually 
swal lowing i t, The up­
per jaw h as a dou ble 
row of sol id ,  s h a r p 
teeth ,  and there i s  a 
s ingle row ill the lo wer 
jaw , all pointing in­
ward, so that, the prey 
o n ce caugh t, the boa 

itsel f could npt easily 
release it.  Thf'i r  i m­
mellse m uscu lar power 
enables the m to  crush 
w i t h i n  thei r folds qu i te 
large an i mals, w h i  c h 
they  fi rst l ubricate with 
sa l i va and t hen swal low 
whole by their immense 
d i latable jaws and gul­
let.  After feeding they 
become i nactive, as is 
the c a s  e w i t  h IlJost 
other rept i les, and re­

mai n 8 0  wh i le the pro-

HANDLING A BOA CONSTRICTOR IN A SAFE AND EASY WAY. 

The firm was fou u d ed 
in lS55, and, besides its 
well-known photogra­
ph ic objectives, pro­
duces also tele�copes of 
sizes up to 33 cm. object 
glass d iameter . An i n­
strument of th i s  o ize i s  
now i n  process of manu­
factu re for the  Upsala 

cess of d igestion is going on,  which, for a full meal ,  
may extend over several weeks, d u r i n g  wh ich period 
they may be readi ly  k i l l ed or capt u red. 

The eggs of the boa are about  the size of hens' 
eggs. About fifteen years ago a boa at the Central 
Park menager ie  l aid t w e n t y -on e  eggs, maki n g  the de­
posit i n  s ight  of her keeper, and it was especiall y  noted 
that each th i rd egg laid was ster i l e. The fertile eggs 
had each a you n g boa w i th i n ; one came out of  i t s  
shel l i m mediate l y  after hein g  laid, but soon died, and 
all the others d ied in  their  she l ls. 

'l'he boas of tropical America, where the speci men 
shown was captured ,  never reach the size attained by 
the great pythons. o f  the same fami l y, of Hi ndostan, 
Ceylon, and Borneo. some of w h ich are said to grow 
to thirty feet in length, a nd to be able to m anage a 
ful l - grow n buffalo_ A specimen which was brought 
from Born eo to England was sixteen feet long and 
e igh teen inches in  ci rcumference_ A goat was placed 
in the cage of this boa every th ree weeks, and during 
the process of swallowing, wh ich occu pied over two 
h ours, the skin of the snake became d istended al most 
to bursting, the points of the horns apparently threat­
ening to pierce the coat of the destroyer. The whole 
animal was so completely d igested that nothing was 
passed but a small quanti ty of calcareous matter, not 

equal to a tenth part of the bones, and a few hairs, 

tested, except the  larger sizes of telescopes, wh ich are 
subjected to t h e  same ordeal in a passage (forty m eters 
long) on the groun d  floor. 

'fhe glass used h as, since t h at firm has been in exist­
ence, been suppl ied b y  Schott & Co. , of  J ella. either in 
the for m  of slabs or of  pressed lenses, wh ich latter, 
ho wever, have to be careful l y  annealed before be ing  
d ispatched from the Jena manufactory. The lenses 
are, fi rst of all, roughed out in cast i ron moulds by 

hand,  and then ground Ii ne by m eans of amery powder 
and water in glass mou l ds . Each workman i s  provided 
with a glass mode l of the surface to be i m parted to the 
lens. It goes w i thout sayi ng that all  t.he surfaces to  
which the lenses a r e  grou n d  are spherical , i .  eo , no 
h yperbol ic or other forms are employed . Each surface 
is tested to see if it  has recei ved its proper curvat u re 
by means of a so-called spheromet.er. The d ifferent 
operations of grindin g, fi n i s h i ng. polishing, centering, 
etc. , are al l performed by separate workmen, who are 

practiced i n  one of these particular branches only. 
T h e  grind ing  and pol i sh ing rooms are careful ly  sepa­
rated from one auot.her, as also the machiuery e m ­
ployed , b y  which means the presence of emery powder 
where i t  is not wanted is prevented , and the scratches 
and inj ury tQ the lens which result t herefrom a re 
avoided. 

The lenses are polished by means of rouge, in moulds 

observatory, all d  others 

have been supplied for the  observatories of Potsda m 

and Catan i a. -Dentsche Pll Otographen Zeitnng ; BT. 

JonT, • , e ,  • 

Lal"ge Tree. 

The Arl i Il !!ton Times says that the largest tree in 

Snohomish County, CaL , probably is a cedar which 

stands  a l itt le way from the Ken t's pra i rie and Stan ­
wood road, about six m iles f rolll Arl ington.  A party 

of n i n e  went down from that place latel y to sat isfy 

themselves of the truth of  wh at by them were regard­

ed as exaggerated report s  of its size.  The m easurement 

taken shows it  to be 68 feet" being nearly 23 feet i n  dia­

meter. If measnrpcl around the roots and knotty pro­

tuberances the treA wou l d  l ikely m easure 99 feE't. The 

measuremen t.  was as close to the body of  the tree as 

l i ne eoul d  be d raw n . About 75 feet from thE'  grou nd 

the tree forks i nto fou r i m m e n se branches. Just  below 

the forks is  a big knothole, and five of the part.y-Jack 

Ho ward, .J. F_ Shan non . A. Engberg, Ralph Morris, 

and H arry Patterson-cl i m bed u p  and m ade an ex· 

ploration of the inside of the tree, w h i ch is  a mere 
Rhell ,  though sti l l  green_ They went down SOlli e  45 
feet i n  the  tree, and cla.i m that there is stand ing room 

for at l east 40 men there. A peculiar featu re wh ich 

they noticed was that the tree is barked on the inside 
the same as on the outside. 
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�titutifi t �mtrjtau. 
The I n solubility of Pure Metals in Acids. 

The res u l ts of an i nvestigation concerning the cause 
of the insolubility of p ure m etals in acids are contri­
bu ted by Dr. Weeren to the current n umber of the 
Berichte. De la Rive, so long ago as the year 1830, 
pointed o u t  that chemically pure zinc is almost per­

fect l y  insol uble in dilute sulphuric acid. Dr. Weeren's 

theory of t.he phenomenon is as follows : . .  Chemically 
pure zinc and also Ulany other metals in a state of 

purity are insoluble or only very slightly soluble in  
acids, because, at the moment of their introduction 
into the acid, they become surrounded by an atmo­
sphere of condensed hyd rogen, which nnder normal 
circu mstances effectually protects the metal from fur­
ther attack on the part of the acid. " The experi mtlnts 
from which this theory has been derived were briefly as 
follows : The amount of chemicall y  pure zinc dissolved 
by the acid was fi rst determined. It  was next sough t 
to determine what difference would be effected by per­
forming the experiment in vacuo, when of course the 
escape of the hyd rogen would be greatly facilitated. 
The solubility was found under these circumstances to 
be increased sevenfold. Next the experiment was per­
formed at the boiling temperature of the d ilute acid, 
first when ebul lition was p revented by increasing the 
pressure, and secondly when ebullition was unhin­
dered. In the first case, when ebull ition was prevent­
ed, the solubility was practical l y  the same as in the 
cold ; while in the second case, with uninterrupted 
ebullition, the solubility was in creased 24 ti mes. 
Finally, ex periments were made to ascertain the effect 
of in troducing i nto the acid a small quantity of an 
oxidizing agent capable  of converting the hydrogen 
film to water. When a little chromic acid was thus 
in trod uced the solubility was increased 1 75 times, and 
when hydrogen peroxide was e mployed the solubility 
was increased three hundredfold. The explanation of 
the ease with wh ich the metal becomes attacked when 

the ordinary i m purities are present is that the hydro­
gen is not then l iberated upon the su rface of the zinc, 
but rather upon the m ore electro-negative i m purities, 
leaving the pure zinc itself open to the contin ued 
attack of the acid .  

consum ption is due, not s o  m uch t o  t h e  fact that  there 
are more people, as to the further fact that each per­
son uses more material. The pel' capita consumption 
i n  this country i n  1830 was only 5 '9 pounds .  I n  1890 it 
was 19 pounds, an i ncrease of nearly 300 per cent. In 
the meantime the western part of the world has become 
more densely populated, while Europe has for many 
years been almost free from the desolating and d e­

structive wars which impoverished the people and 
forbade them to su pply their wants. Thus while  the 
consumers all  over the world have had large means 
with which to b u y, the wonderful i m provem ents i. 
machinery have red uced the cost o f  manufacture so 
that prices h ere have steadi ly fal len.  The cotton mi l l  
of 1890 produces, at a given cost, a quantity of material 
far i n  excess of that produced by the cotton m il! of 
1830, and increasing competition contin ues to compel 
the i ntroduction of economies which tend to force 
prices even to lower figu res. It is safe to assert that 
the product wi ll never exceed the demand . - Textile 

Recol·d. 

RECENTLY PATENTED INVENTIONS. 

Railway Appliances. 

BRAKE VALVE MECHANISM. - Alfred 
P. Riggs, Colorado City, Col. This is an auxiliary 
regulating valve mechanism. the i nvention rel ating to 
a triple valve of fluid pressure brakes. and providing 
improvements w hereby, after the brukes are set, the 
pressure i n  the brake cyl inder may be reduced to any 
deMired amount, and the auxiliary reservoir receive at 
the same time an amount equal to that released from 
the brake cylinder. A novel �pring mechanism is also 
provided for returning the piston to it. normal position, 
and the drip cup has a readily removahle strailler. 

HANGER FOR CAR DOORS. - Peter 
A l l ain. Rutland, Vt. This invention provides a novel 
and si mple means for the su pport of a freight car door 
from a hanger bar near the top of the car, permitting 
the door to have a lateral ly sliding movement. The 
construction is such that the door may be swung out­
wardly ' by lateral press ure, and sl ide in the space be­
tween the outSide of the car and t.he inner surface of 
the hanger har, or be moved opposite the door opening 
in the car side and be swung inwardly to align there­
with, thus seal mg the opening aud aligning the outer 

tace of the door with the exterior surface of the car . 

'LONGITUDINAL RAILWAY SLEEPERS. 

�Johann P. E. C. Stromeyer, Twickenham, London1 
England. This is a metal sleeper tran8ver�ely corru­
gated, and the rai l restM on the creste of the corruga­
tiom, to which it is attached by l ug. formed by punch­
ing and stamping the metal. Wedges are driven into 
the hol lows of the corrugatIOns separating the crests, 
these wedges also supporting the base of the rail .  and 
pre •• ing its flanges against the under s ides of the l ugs. 

Electrical . 

SAFETY DEVICE FOR ELEC'fRIC WIRES. 
-John H .  Sed l meyer, JOho8town, Pu. Thls invention 
is designed more particularly for appl ication to the 
trolley wires of electric rai l waYI!1, for giving an alarm at 
the power Btation when the line wire is broken or is 
cro�sed by anoth�r wire. Combined with the main 
l ine is a normall y  dead paral lel  conductor, a spring re­
tracted swi tch lever connected with the l ine wire, and 
hel d  in engagement with it. coutact point by a clock 
mechanism, of  which a detent l ever forms a part, adapt­
ed for engagement WIth an armature lever, while aD elec­
tromagnet is provided for operating the armature, and 
is electrically connected with the normal l y  dead wire. 
The invention is also equal ly  applicable to electric l ight 
wires. 

IlIechanical Appliances. 

BENCH VISE. - Joseph F. E mmert, 

• • • • •  
Speed of Bicycles. 

,. . . . . 

The Kolnische Zeitung gives an account of some 
interesting experiments which were tried by Major 
Brix, the commander of the Militar-Turnanstalt in 
Berlin, i n  order to test the speed of bicycles as com­
pared with that of horses, for the purpose of conveying 
dispatches to Berlin and Weissensee. The distance� 
attem pted were, from Straussberg to Weissensee, a d is­
tance of j ust under 24 miles, and from Eberswal be to 
Weissensee, 32 m iles. In the latter journey two cav­
alry officers rode against two infantry offi!1ers mounted 
o n  bicycles. The latter accom plished the journey in 
215 min utes and 210 minutes respectivel y, while the 
two lieutenant!:! on horseback arri ved at their destina­
tion seven minutes before the first bicycle rider. I n  
the shorter d i!!tance the same result  was obtained, t h e  
riders arri ving a f e w  m i n u tes i n  advance of the bicy­
clists. In both cases the cavalry officers only rode at a 
gallop for the first fifteen minutes of the journey, while 
the bicyclists went at full  speed all the way. 

Patent-Co mbinaUoll-Reissue-Validity. 

• ' e ·  • 

The U nited States Circuit Court for the Northern 
District of Illinois held, in the recent case of the Alaska 
Refrigerator Company vs. the Wisconsin Refr igerator 
Company et al. , reported in the Lega.l News, of C hicago, 
that in order to defeat a patent for a co m b i nation it  is 
not enough to show that all the elements of the CoUl bi­
nation,  separatel y considered, were old at the date of  
the i n vention, that a reissue cannot be held inval id  
because of e nlargem ent o f  c laims when the  original pa­
tent is not in the case, and no evidence is offered to 
show expansion in the reiE'sue beyond what is j usti fied 
by the original specification and drawings, ana that 
the presu m ption is i n  favor of the validity of a reissue 
applied for and obtained in less than two years after 
iss u e  of the original pat�nt. 

Pro�res.. o f  Cotton. 

The development of the American cotton crop from 
900,000 bales in 1830 to n early 1 1 , 000,000 bales i n  1890 
represents a vast increase in the world's consumption 
of this material. Fifty years ago it would have been 
considered impossible that a demand for such a large 
supply could have come into existence : and even now, 
some persons are puzzled to determine how it happens 
that the consuming power of mankind always adjusts 
itself to every enlargement of the p roduct. I n  a recent 
report, Mr. Carroll D. Wright shows that t h e  increased 

ANTI-FRICTION COMPOSITIONS. -Jon­
athan Harris and George Wass, PaineSVille, OhIO. 
This invention covers a proce�s of producing a com­
pound .nitable for bearings or  wearing surfaces of 
different kinds, the compound being composed of a 
metallic base, as any quality of Bahbitt metal, anti­
mony, lead, tin, zinc, copper, or brass, with which is 
mechanically m i xed a certain proportion of plumbago, 
the mixture being effected in such way that tbe l u bri­
cating properties of the plumbago will  remain intact. 

LACE HOLE CUTTER FOR BELTS. ­
Theodore O .  Earle, Binghamton, N. Y .  TillS i s  a neat, 
light and durable tool , especial ly adapted for use npon 
rubber belts, in which it  is designed to cut a clean, 
clear hole, i n  the thickest belt, without subjectlDg the 
layers to undue stram, or disturbing their relation to 
each other. The body of the device is of the general 
shape of a C-clamp, one member of which is provided 
with a revolvlDg cutter, while the other has a table por­
tIOn to receive the belt, the proper position of which is 
readily re�ulated by an adjustable gauge. 

VALVE FOR AU'fOM ATIC FIRE E x­

TINGUISliERS.-Edwin W. Storer, Philadelphia, Pat 
This improvement is adapted for use in connection with 
a dry pipe automatic system, when the pipes are fil led 
with compressed air instead of wat�r, and connected 
with the water supply by a valve, the rise in tempera­
ture opening lhe sprinklers and actuating the valve. 
The valve case has a centrally movable tube wilh a 
valve at each end, and a duct having on auxiliary valve 
leading through the inner valve, while a lever mechan­
ism connects the auxil iary valve with a flexible dia­
phragm on the outer side of the outer valve. The deVice 
is of simple and inexpensive cone.trnction and positive 
in operation, and the valve is held in place by a very 
small air pressure. 

PAD PRESS. - Martin V. B. Bean, 
Lanesborough. Minn. This invention relates to presses 
used in making harness saddles, and provides a pad 
press designed to be easily and perfectly adj usted to 
the saddle back, while holding the pad in such a man­
ner that it  might be conveniently stuffed, and wiil have 
a smooth, flat, even bearing face. The base of the 
press has vertica l l y  slotted parallel  flllnges on its u pper 
side, caps haVIng shoulders on their u nder sides being 
monnted on the flanges. while forming plates 011 the 

base have bolts extending through slots iu the base, 
and thumb screws extending through the flanges im­
pinge on the forming plates, a glass plate beIng held 
between the latter and the cap shoulders. The glass is 
heavy enough not to be easily broken, while permitting 
the work to be seen. When the pad is stuffed it i s  held 
against the forming plates adjusted against the back of 

deVice, which is placed over a tire, and the cooking IS 
effected by the steam generated. 

FIRE ESCAPE. - Metrah Makel y, N e w  
Berne, N .  C.  This device consists o f  a clamp adapted 
to grip a rope, and having handle portions by which the 
grip of  the clamp on the rope may be regulated, in con­
nection with a pair of prcsses arranged to Eue-tain thc 
weight of a person,  whose weight will operate to tighten 
the clamp on the rope. The rope is passed down to the 
ground from a secure fsstening In the upper lJortion of 
a bu ilding, and the clamp sections are made to pre.s 
with a read i l y  regulated pressure upon the rope to COII­
trol the speed of  descent  while one is lowering himself 
to the ground thereby. 

F E E  D B A G R A I S E R.-George B. 
Schmidt, New York City. 'l'his is a tension device 
capable of attachment to any feed bag, and so made 
that the bag w i l l  be l i fted in proportion to the amount 
of feed taken from it, so that the animal feeding can at 
all  times readily reach the food. One of the devices is 
connected with each side of the bag, and the two 
device. are uni ted by a rope or strap attached to eyes of 
the yoke, and s l1l:'1tain ing the bag from the animal's 
neck. The improvement not only prevents tOE!sing of  
the head to get  at the feed, but prevents waste of  oats, 
wear and tear of the bag, and the neces,ity of tymg the 
rope when pntting on the bug. The breathing of the 
horse cannot be interfered with, and he cannot sliae 
the bag on the ground. 

Row FACING OAR.-George R. Merrell ,  
Boston, I l l .  Combined with a pivoted bracket a n d  a n  
o a r  capable of a rockin.� movement therem IS a handle 
bav i ng a l ink connection w i th the bracket, while a 
gravity arm i. rigidly  attached to the inner end of the 
oar, and a projection 011 the upper face of the link con· 
nectio n i�  adapted for engagement with the gravity arm. 
The ore is automatica l l y  feathered n pon its return 
stroke, and the bracket has two apertures. through 
ei ther of which It may he pi voted u pon the face pl ate, 
which is a rocki n� plat.e. the ou tboard aperture giving 
double inboard leverage over that o btained when the 
fulcrum is at the inboa rd apertu re . 

FRUIT CLIPPER. --Ri pley A. Stewart, 
Leesburg, FI n .  This i .  a device to be held on the hand 
by loops over the t h u m b  and forefinger, and by a wrh�t  
8tl'ap, the shear blad�s being connected by a rivet or 

screw, which abo holds a guard plate.  The shear 
blanes have double flanges to receive the thumb and 
forefinger, and the st�m is tmpported during the cutting 
operation by the guard. 

arms of greater diameter than t.he staff, on which screws 
a collar adapted to singly fit i n  the opening of the 
balance wheel, while J acking sleeves are also screwed 
on tbe staff, one above and the other below the wheel.  
the sleeves having recesses i n  their  i nner faces. The 

improvement provides for the rcady removal of the 
staff when desired, and for the convenient adjustment 
of the balance wheel u p  or down, without interfering 
with its trae horizontal al ignment. 

COIN OPE RATED SALES MACHINE . ­

Al phons Brau, Amberg, German y .  This mach ine is 
designed to automatical ly  deliver postage stamps and 
postal cards, rail way ticli:ett:l, etc. , on the insertion of a 
definite coin in a particu lar openillg proYided for the 
purpose. A hollow lever is pivoted to rock in the 
casing of the machine, and there is a s lotted �oin-re ... 
ceiving drum on the outer end of the lever. a 8pring_ 
cushioned rod slid ing in the lever hav i n g'  pronged 
plates to engage the coins. while an angular spring­
presRed lever is pivoted i n  the path o f  the rod and a 
goods-curryi n g  plate s l tdes ill the path of this lever and 
has projections engaged by it. 

JOIST OR BEAI\I BRACE. - Will iam 
Paine, Sr . •  Brainerd, M i n n . This is  a bridging for 
joists, consisting of a zigzag bar or rod of i ron p rovided 
with seats adapted to receive and c l I P  over the n pper 
and lower faces of joh;ts or beam!:', one section being 
apertured and the other s lotted to receive a bol t, by 
which the sections nrc adJ lIstabJy held together. 
Simple and inexpensive braces and supports ll.l e thus 
formed to tie or hOld the bemus or JOIsts on which the 
Hoor of a structure is laid, distributing the weight 
evenly upon all the joists. 

MANHOLES OF SUBWAYs. -Charles 'V. 
Hays, New York C i t y .  Tniti i n ven t ion covet's an im­
p ovcmcnt dc�igned to obViate t h e  danger and i n con� 

vellience arisi ng from the fi l l ing of manholes with 
gas. w herehy explosions �ometlme8 occn r, or from theIr 
collecting wat.er to Freeze in cold weather. For th i s 
pu rpose a removab l e  box is provided, of a �ize to near l y 

fi ll  the manhole, t h e  box having s u i table handles where­
by it may be read i l y  raised, and a nozzle and vent 
open ing throngh the toP. the l atter being tlsu al ly 
p l ugged,  'rhe box wil l  so nearl y fi l l  the opening ab to 
prevent t he acc u m u lation of a lnrge q nunti ty of gas, and 
if water should bccome frozzn i n  the manhole, the ice 
may be read i l y  thawed by mtroducing steam mto the 
box through the  nozzle.  

DISINFECTA;)IT H OLDER. -Ed ward A. 
1\IcCartney, New York City . This is a device to be up. 
pl ied t.o water clo�ets, si nks. etc.,  tf) give off a disinfect­
ant at every flush of the rl o!!let. to u n i te with the water 
ill washing down the surface o f  the bowl. The holder 
is  s u p ported i n  the bowl by a rod, and is p referably the saddle, and when filled exactly corresponds to the 

shape of the saddle. The same inventor has obtnined 
un additional patent for clinching plates for use in con­

Waynesborollgh. Pa. Combined with the bench and a nection with these pad presses, the plates bein!( quickly 
hinged sleeve adapted to be swung up from a vertical to adjusted and held in place within the saddle pad. so 
a horizontal position, is an inner jaw held to rotate on that the rivets used to fasten the ,)sd l inings together 
the sleeve and an outer jaw haVing a bearing in the may be cl inched . The plates are of thin flexi bl e  ma­
sleeve, tbe bearing being adarted to rotate and l ongi- terIal and shaped to correspond to the pad. 
tudinal ly adj ustable in the sleeve. The improvement is 

HOSE COUPLING. - William L. Joh n­
S O D ,  Pomona. Cal. In front o f  one e n d  of the conpling 
is a latch consistlllg of a bail,  with rearwardl y  and 

downwllrd l y extendmg arms pivoted to the coupl i llg. 
and semicircular recesses at the j unction of the arm 
with the bail, whi le " spring.controlled yoke, t o  which 
is connecled a lifting device, is pivoted to the rear por­
tion of the bale, a lock on the coupling forming a stop 
for the yoke and holding the bail in  locked position. 
It i8  lI. sim p le device for forming a qU ick. firm, aud 
close connection with an opposed coupling. 

cylind rical In 15hal 1e,  Its en tire 8urface. as wel l as the 
head nnd screw cap. being per foratecl , 1;0 that the water 
u::cd i n  flushing w i l l  comE in contact. with the dloSinfect­
mg materi tll t hrough t h e )Jerfol'atiolls. The d i s infect­
ing agent is to be made in �hape to correspond with the 

bore of the ho lder, being compounded of �uhst.ances 
that w i l l  reta i n  the desired shape after belDg moulded. 

more especially designed for carpenter's bench vises, 
pl'ovi ding therefor a viae which can be arranged for 
Ru ostantiaJly universal adjustment,s, and presenting 
mauy ad vantal(es over the ordmary vises. 

PLUMBERS' PORTABLE HEATER. ­
Will iam A. Nicholas and Henry Birnbaum. Rapid City, 
South Dakota. This is a soldering iron and pot heater, 
and has a base on which is arranged an oil reservoir � 
with burners on the opposite end of the base. and a 
detachable hood having a hole and cover and a door. A 
CAsing surrounds the burners, there being a transverse 
partition in the casing and a drip pan on each side of 
the partition. This heater can be nsed indoors or out 
in all kinds of weather, and one or more irons and a pot 
mllY be hell ted lit the same time. 

Miscellaneo u". 

STEAM COOKER AND DISH W A�H1l:R. 
-Huldah A. Shepard, Nelsonvi l le,  Ohio. This is an 
apparatus designed to conven iently cook large qUlln­
tities of food, and to be easil y  cbanged from a cooker 
into a dish washer. A series of perforated shelves is 
mounted in the body of the device, which has a re­
movable perforated cover, and a vertically movable 
dasher secured to a rod is mounted beneath the shelves, 
the rod being operated by lever, the raising and lower­
ing of which moves the dasher to throw soap and water 
over the dishes previously placed in position to he 
washed. For cooking, the articles are placed oll the 
sbel yes, with sufficient water in the bottom of the 

THILL COUPLING. - A n ton Niekamp, 
Maria Stein, Oh io , In t h i s  device t h e  cl i p is  integral 
with a hol low body having a slot i n  i ts upper face nnd 
a n  open i n g  in its front face, the t h i l l  having a hend 
adapted to enter the chamber of the body, the s l ot i u  
w h i c h  i8 cl osed b y  a l o c k  bar above t h e  head, w h i l e  a 
.I eeve on the th l l l  iron engages the bon y and lorks the 

WATCH CASE HINGE. - George New­
ton, N e w  York City. T h I S  invention relates to a n  i m ­
provement in cap j ointM of cap�winding watches, and 
prOVIdes for strengthening the connection of the pull­
ing knockles with the joint and cap at the poin t  of at­
tachment of the knuckles with the jo in t  and cap, or 
dome. A !(reat source of trouble heretofore experienced 
ill this class of  watches has been the. breakage of the devices. The coupl I ng i s  an anti-ratt l i n g  one, em ploy­

hinge, which is very frail and l iable to be torn away ing neither spriJl.gs nor rubbers, and t he fastening 

from the cap or dome from the f'xtra function of wi nd- devices are readily l oosened and t ight.ened by hand. 

ing impofl.ed on the cap, a trouhle wh ich this improve- dispensing with the neccE!sity of a wrench. 

ment is d esigned to ohviate. WIND O W  CLEANING CHAIR. - Abner 
WATCH BALANCE S'l'AFl<'. - James E. Barnhart. Brook lyn, N. Y. ThIS chair has a body sec­

Swarthout, Elmira, N. Y. 'l'hi. staff is exteriorly t,lOn to wbich guard rai ls  are pivotal ly attached, hrace 

threaded, and the balance wheel bas an opening in its beams having a sliding connection with the rear end of 
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tile body and a pivotal connection with the forward up­
l ights of the guard rails, and a clamp, engaged by a 
. "cking device, held to slide on the forward end 01 the 
bJdy, The improvemt!nt forms a portable platform 
which can be held firmly to a window frame, without 
injuring the cU8iug, and extends beyond the frame, 
while it  may be compactly folded when not in use. 

COOKING STOVE.-Miguel N. Piedra, 
Lagos, l\!exico. The ovens extend from the front to the 
rear of this 8:;ove, and the fire chamber, consi sting of a 
central grate portion and lateral extensions, is formed at 
the rear of the oven, combustion flues from the cham­
ber extcnding about I he ends, tops and bottoms of the 
ovens. The fire ctam ber is designed to take in large 
sizes of wood, while its location at the rear of the ovens 

The chapge, jor Insertion under this head is One Dollar a Unc 

jor I'(lrh insert ion ; about eight '!vords t.o a Une. Adl'cr" 

tilwments tnU,,,t be Hecii'cd at publicat ion office as early as 

11110'sdalJ monl'illJ] to appear in the JOllOllJ'ina week's issue. 

For Sale-New and second hand lathes, planers, drills, 
shapers, engines. and boilers, belting. pulleys. and shaft­
ing. List sent free. W. P. Davis, Rochester, N. Y. 

Barrel, Keg and Hogshead Machinery. See adv., p. 93. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For best hOisting engine. J. S. Mundy, Newark. N. J. 

a time can be delivered. The brain is a vast network 
of inscribed tablets ever ready, singly or en maBBe, for 
expression, but mllst wait for t.he organ of selection and 
expression to grind them out in rotation. 

139 
their buoyancy by so fi l l l llg them. Hydrogen made by 
acting on zinc or i ron serup wi th  di lute sulphuriC aCi,l 
muy be used . It should be washed by bubblillg througb 
water and tnen dried by passing over chloride at cal­
cium before u,e. 

is intended to promote the comfort of the attendant Wanted-Pantagraph e�aving machine. in good 

(3'W8) A. O. T. writes : I have been no­
ticing, from time to ti me, various accounts given in the 
SCIENTIF[C AMERICAN In regard to Borne of those pneu­
matic dynamite guns, and the question has arisen in 
reference to the explosive force of fifty pounds of dy­
namite, the charge that some of them are supposed to 
take. Is there any way by which you can give us an 
idea in regard to this ? A. Dynamite varies in · explo. 
sive power. It may have 72 per cent of the power of 
of pure nitroglycerine, or nearly ten times the power of 
gunpowder. No exact scale of the relative power of 
explosives can be given, 815 they vary in quaHty of ex­
ploBion 8S well a8 in intensi ty, and the explosion va­
ries according to the circumstances under which it is 
detonated. 

(3307) C. B. C. T. asks a receipt for a 
cement that will not be affected by gasoline, to be used 
in fastening glass to tin. A. Cement to resist benzine 
and petroleum.-Gelatine mixed with glycerin yields n 
compound liquid when hot, but solidifies when cold 
and forms a tough, elastic substance having much 
the appearance of India rubber. The two substances 
ulllted form a mixture insoluble in petroleum or ben_ 
zine, for printer's rollers and buffers of stamps, as 
henzine or petroleum wil l  clean them when dirty in a 

perfect manner. Water must not be used with this 
compound. d u ring the work of cooking. The draught is easily  order. Address J. W. Queen & Co., Philadelphia. 

regulated , and the products of combustion are caused 
to pass around the ovens in a manner designed to nti­
I ize all the heat produced. 

PITCHER NOSE.-Augustus M. Herring-, 
New York City. This  invention provides a novel 
shaped nose for pitchers, to prevent dripping. An 
angular notch is formed in the downwardly turned por­
tion of the no.e, the notch being central and extp,ndillg 
toward the body of the pitcher, the extremitles of the 
nose at opposite sides of the notch being t urned out­
wardly. When a l iquid is poured from a pitcher 
having this improvement. the last d rops win have a 
tendency to fol low the edges of the angular notch to 
the apex of the angle, and thence flow back into the 
pitcher. 

ORANGE SpooN. -Austin F. Jackson,  
Taunlon, Mass. The bowl o f  this spoon has a t  its end 
a small l i p  or projection sharpened to a chisel edge, to 
faeil itate dividing the fruit transversely to its axis. 
previous to scooping out the ju ice and pulp from the 
several cel l s  or compartments. One or more grooves or 
channell5 also run down into the bowl of the spoon from 
this sharpened front edge porUOll, d i recting the juice 
from the ruptured cel ls  into the bowl, iuotead at per­
mitting it to overflow and drip. 

NOTE.-Copies of any of the above patents will be 
furu i8hed hy Munn & Co., for 25 cents each. Please 
send name of the patentee, title of inventIOn, and date 
at this paper. 
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TABLE OF CONTENTS. 

1. Handsome plate in colors of a row of wooden 
houses designed by Munn & Co., architects, and 
erected for Mr. J. H. Shafer at Newark, N. J. 
Perspective and fioor plans. Cost of fonr houses 
from $16,000 to $18,000. 

2. Colored plate of the beautiful and substantial stone 
residence of S. Clark, Esq., on RiverSIde Park, 
New York. Mr. Henry Kilbnrn, architect. Two 
perspective elevations and floor plans. 

3. A cottage recen tly erected at Upsal Station, Pa., at 
cost of $6.500 complete. Floor plans and per­
spective elevation. 

4. A picturesque cottage erected at Newark, N. J., 
at a cost of $4,963.72 complete. Perspective and 
fioor plans. 

5. A round end house after the style Of old English 
homes, erected at  Wayne, Pa. Cost $5,463 com­
plete. Plans and perspective view. 

Ii. Designs for circular stables. 
7. View of an i ron earthquake church at San Sebustian, 

Phi l ippine Islands. 
S. An attract ive residence erected at Brookline, Mas •• 

Cost $10,518 complete. Plans and perspective 
elevation. 

g. Design for the thirteen story Pabst Building at 
Mi lwaukee, Wis.  The probable cost at the bnild­
inl( is $500,COO. 

10. The collapse of thc Y. M, C. A. bnilding at Mon-
treal. 

1 1 .  I l lustration of an easily made piazza. 
I�. The St. Jerome Chapel, Hotel De. Invalide" Paris. 
1:;. A $1,500 cottage erected at "ew Dorp, Stateu Island. 

Perspective view and floor plans.  
H. St. John's 111. Eo Church. recen tly erected at New 

Rochelle, N. Y., at a total cost of $63,580. Plans 
and perspective. 

15. A cottage erected at Roseville, N. J. COst $2,800 
complete. Floor plans and perspective view. 

16. A very convcnient and attractive cottage recently 
erected at New Dorp, Staten Island. Cost $4.950 
complete. Perspective and floor plans. 

17. A very attractive block of five new dwellings on 
Seventy-seventh Street, New York City. Plans 
and perspective elevation. 

18. Miscel laneous contents:  A millionaire's residence. 
-An improved hot air furnace, i l lustrated.--Iron 
and steel roofing.-Improved woodworkin� ma­
chinery, iIlnstrated.-Architect of the Woman's 
Bui lding at the Columbian Exhibition, Chicago. 
-The plain design is the best.-Inside s liding 
blind •. -An i mproved tenoning machine, illus­
trated. - The Cudell trap. - Lightning rods.­
Properly anchoring beams in walls.-A proposed 
nniversal buildmg law. - Windmills to supply 
water for houses, etc.-Graphite grease. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, prr.cti­
cul ly,  a large and splendid MAGAZINE 0 .. ARCHITEC­
TURE. ricnly adorned with elegant plates in colors and 
with fine engraving8, illnstrating the most interesting 
examples of Modern Architectural Constroction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
at any Arcnitectural publication in the world. Sold by 
1I11 newsdealers. 

MUNN & CO .. PUBLISHERS, 
861 Broadw&y. New York. 

Best Ice and Refri�erating l\Iachines made by David 
Boyle, Chicago, III. 170 machines In satisfactory use. 

The Improved Hydraulic Jacks, Punches, and Tuhe (3299) B. G. asks if copper could not be 
Expanders. R. Dudgeon, 24 ColumbIa St., New York. u.ed instead of c"rbon in a common bichromate hat-

(3308) A. D. Y. asks for an easy method 
of applying the gold lettering on lead pencils. A. Use 
hot type, dust the surtace with powdered resin or book­
binder's gluir, apply leat and stamp with the hot type. 

(3309) N. H. M. wri t es : How can I 
tery. If not, why? And it so, what would be the differ­" How to Keep Boilers Clean." Send your address for euce in cnrrent, and what is the E. M. F. and smperagp. tree 96 p. book. Jas. C. HotchkiSS, 112 Liberty St., N. Y. of a single cell of bichromate battery plates 3X4 inches make a stove pol ish (paste) tbat will not dry upl A. 

Screw macbines. mllling machines, and drill presses. and three inches i l l the solution on short circuit?  A. To prevent stone polish drying, add a little glycerin to 
The Garvin Mach. Co., Laigbt and Canal Sts., New York. You can use copper i n  n bichromate battery for tempo.. your mixture. 

Tight and Slack Barrel Machinery a specIalty. John rary purposes, but for continued use it is of no value, (3310) P. A. A. asks bow rubber can be 
Greenwood & Co., Rochester, N. Y. See lllus. adv., p. 300. because it is soon attacked. The current and E. M. F. melted so as to be moulded. A. Vulc"nized rubber 

Is at first about the slime as witb carbon plates, i. e. , 2 cannot be thus treated. It can be slightly softened and Wanted-A tIrst class dranghtsman and machine de- volts and from 3 or 4 amperes upward. moulded by pressure. We recommend you " Rubber signer with experience. Address C. N. J., box 773, New 
York. (3300) 'V. F. M. asks :  An engine push es Hand Stamps and the Manipulation of India Rubber, " 

$1 by mail. Billings' Double-acting Ratchet Drllls, Drop Forgings, 
Bronze Forgings. Blllings & Spencer Co., Hartford, 
Conn. 

For Sale-Patent on wrench, lllustrated on page 130 of 
this issue. For particulars address Samnel Stock, Pon­
tiac, Erie County, N. Y. 

Rubber Belting, all gizes, 77� per cent from regular list. 
All kinds of rubher gOOds at low prices. John W. Buck­
ley, 156 South Street, New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps. vacuum apparatus, air pumps. 
acid blowers. filter press pumps, etc. 

Split Pulleys at Low prices, and 0: same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The best book tor electricians and heginners in elec­
tricity is U Experimental Science,U by Geo. M. Hopkins. 
By mail, $4 ; MUlln & Co . •  publishers, 361 Broadway, N. Y. 

A well equipped Boston factory undertakes the manu­
facture of metallic novelties. stamped metal goods, 
sheet steel springs, etc. Address F. C. W., care of Scien­
tific American, New York. 

Wanted-A first class engineer, who Is also a first class 
machinist, to take charge of electric lighting and steam 
plant. Must he fully capahle of doing hi. own repair 
work, and must have had experience tn this Une. Wa�es, 
$18 per week. Apply in person or by letter, with refer­
ences, to John P. Contling, Lyon Mountain, N. Y. 

llrSend for new and complete catalogue at ScIentific 
and other Books for sale by 'Munn & Co., 361 Broadway. 
New York. Free on application. 

• 

ItS 
HI�TS TO CORRESPONDENTS. 

Name8 a n d  A ddre88 must accompany all letters, or no attention wi l l  be paid thereto. This is for our information and not for publication. 
References to former articles or answers should 

give dat.e of paper and page or number of question. 
I n q u l rle8 not answered in reasonable time should 

be reveated ; correspondents will bear in mind that Borne answers requ ire Dot a little res-earch. aud, though wc endeavor to reply  to all either by letter 
or in  this department. each must take his turn. 

S p e c i a l  Writte n Information on matters of personal rather than general interest cnnnot be expected without remnnerat ion. 
Scientific America n Sup plement8 referred to may he had at the office. Price 10 cents each. 
Book8 relerred to promptly supplied on receipt of prtce. 
M i n e ral" sent for examination should be distinctly marked or labeled . 

(3294) F. H. M. asks : Does a permanent 
magnet part witn any of its force (or power) each time 
its armature is removed ? I would l ike the addresses of 
some of the leading electrical goods dealers. A. Ac­
cordin� to Thompson, it  is not the removal of tbe ar­
mature tbat injures the magnet, but replacing It. To 
aVOld injury tbe armature must be repluced without 
shock. It would be best to place it at tne neutr"l point 
and move it to the poles. You will find addresses of 
dealers in electrical goods in our advertising columns. 

(3295) G. A. H. asks : Do you know of 
any way by which I may locate and discover hidden 
treasures, money consisting of gold lind silver r Is 
there any way to apply an instrument to discover when 
known to exist in the radius of small area? A. We 
know of no royal road leadin2: to the hiding place of 
the precious or other metals. The reported use of in­
strnment.s are l egends of no truth or value. No treas­
ures have yet been found by their pointing. Iron, mag­
netic iron ores, some varieties of pyrites, etc., or,ly are 
suscept.ible of placement by tbe magne!!c needle. 

(3296) J. G. B. asks for a receipt for 
makin2: curacoa. A. Slice the outside peel very thin 
from 60 bitter oranges, infuse for 15 days with 4 
drachm. bruised cinnamon and :! drachms brnised 
mace in 5 gallons 95 per cent French Rpiril , stirrin2' 
every day. Add �5 pounds white sugar dissolved in 2 
gal lons of water, color witb burned sugar (caramel) ,  
stir  and filter. 

(3297) H. W. D. says : There is a differ­
ence of opinion as to whethcr we can thir.k of two, or 
more than one thin2:, at the same time. Wonld l ike to 
see an explanation in your paper. A. Yes ; it is appa.­
rent to thinkers that mauy things can crowd the 
memory at the same instaot, bnt the power of expres­
sion or artiCUlation is elngle, and therefore bot one at 

a car along a track at a given rate of speed ; on a 
paral lel track aoother engine pushes two cars at the 
same rate. If the e ngines stopped at the same moment, 
which would go tbe furthest, the one or the two cars I 
A. On accollnt of atmospheric resistance, the two cars 
would go the furtner. 

(3301) P. B. asks : Does the Edison-La­
lande cel l evol ve any gases or create any odor, while in 
operation ? A. No. 

(3302) H. C. D. asks (1) how to make a 
traosparent cement that will be waterproof and st.and 
fire. Such has been sold here by agents that claimed it 
water and fireprouf ? A. The requirements are almost 
impossible to fulfill, and the representations of the 
agents are to be doubted. Casei ne cement made by 
following process comes about tne nearest to your re­
quirements. Fresh cheese is boiled in water until it 
"oftens to a mass which will draw into thread.. To 
100 parts of the original cheese, 200 parts of watclr, 25 at 
slaked lime and 20 of finely sifted wood ashes are taken. 
J'he whole is intimately mixed. It is not transparent. 
Or try dissolving 5 to 10 parts white glue in 90 parts of 
nearly boiling water. In a separate vessel d issolve 
I to 2 parts bichromate of potassium in 10 parts of 
water. Mix and use at once. On exposure to l ight the 
glue becomes almost insoluble. 2. How silver soap for 
polishing plated ware, etc., is made. A. Mix infusorial 
earth or ground pumice stone or other pol isbing agent 
with soap ill the process of manufacture. Or remelt 
good quality tal low soap with water and make the 
mixture then. Usc 10 part.s sil ica to 1 part soap. 

(3303) F. H. asks : 1. If a hird is in rapid 
fiight, should the bunter aim directly at it ? A. This is 
a mooted point. In taking snap shots at a bird jost 
fiushed or fiying among brush it is often a necessity to 
trust to firing in advance of the bird, estimating the al­
lowance as wel l as possible, from its distance and rate 
of flight. In duck and other open shooting where the 
gun can be muved along with the bird, it is sufficient 
to fire very sli"htly in advance. 2. How f"r south do 
our migratory birds go to spend the winter ? A. Many 
go to South America and across the equator. 3. Could 
not tbe sky lark and nightingale be introduced in this 
country alld successful ly bred here ? It not, why not ? 
A. Such natural izatlOn has been tried, without any suc­
cess. Occasional ly a nightingale is reported, but very 
seldom. 4. How do you account for the electricity 
found in cats ? Is it  found equally in all ? A. There 
is none iu cats more than in other tbings. Rubbing the 
fur,which is wel l insulated by its own nature, generates 
the charge. Tne dryness of the fur favors the action. 
5. Of what establishments can I get the best stereo­
graphic views ? Give addresses. A. Consult our ad­
verti.ing col umns or apply to any first class dealer in 
photographs. 

(3304) O. S. asks (1) bow to make a 
mat d ip  for brass and copper. A. Mix 1 volume 
saturated solution of pota"sium bichromate and 2 
volumes of strong hydrochl oric acid. Leave immersed 
for a few nours. To brighten the color dip afterward 
into fol lowing mixture : Nitric acid (360 8.) 2O(l parIs. 
sulphuric acid 100 parts, salt 1 part, zinc sulphate 1 to 
5 parts. All parts are by weight. 2. Please inform me 
bow t.he " oxidize " th"t is put on by electricity is made. 
A. Tne silver is first diplJed in nitric acid until bright­
ened. It is then immersed in ammonium fmlphide, 
and in contact with it " piece of platinum is placed in 
the same solution. 3. How the black preparation 
that is put on fireplace utensils is roade ! A. In 
" Tne Metal Worker'S Handy Book," $2.50 by mail .  a 
number of receipts are given for darkening iron and 
steel. Crane's " Japon " dead black enameloid can be 
applied with excellent effect where the articles are not 
heated in tbe fire. 

(3305) W. W. D. asks : What substance 
is put  on the back of an electric push button that makes 
it shine in the dark ? A. Balmain's luminous paint, de­
scri bed in our SUPPLEMENT, Nos. 229, 249. 2. For list 
of good paying inventions. A. Their name is legion. 
Every kind of manufacture has its unsatisfied wants. 
The trouble in successfully inventing is more in seeing 
the want, and appreciating just what will fill it, than in 
the act of i nvention proper. The discarding of approxi­
mate solut.ions of tbe problem requires even a degree at 
moral courage, but is necessary. 

(3306) C. H. Y .  writes :  How can I make 
gas .uch as is used in small India rubber balloom ? I 
have bought some bal loons and filled them with such 
gas as they use in making soda water, but some bow they 
failed to go up. A. Pump t.hem foll of coal gas, not. 
watsr gas. As the �!l8 used in mRking soda water (car­
bonic acid gas, i. m uch lIeavier tnan !llr, YOII decrCIIScd 

(3311 , A. H. B. writes : Can you give 
me a reCipe for a good cheap glue or paete. for cement­
ing patches on or mending coarBe burlap bags, such as 
feed is shipped in I I have a great deal of mendmg on 
my feed bags, as they come home sometimes with three 
or four boles in them. I have seen bags with the 
patches stuck on, and seems to do very well. Jf YOIl 
know where such a paste cnn be got, or give me the 
name of the articles and how to mix them. I will be 
greatly obliged. A. Use the leaf gutta percha such as 
tailors employ for cementing cloth. A sheet of the 
pereha is placed between the tabric and the patch and 
a hot pressing iron applied. The heat melts the gu II a 
pereha and cements the patch, waterproof. 

(3312) L. H. asks if kerosene oil is in­
jurious to methematlcal mstruments and fine steel tools 
that are nickel plated. I have been using it  on t.hem to 
prevent them from rusting, and am told that it \ I  i l l  
damage them beyond repair if I do not stop its use. 
A. Good kerosene will not be Injurious to YOllr instru­
ments. Vaseline is prohably a better application. 

(3313) G. B. asks what to u se to COllt a 
nickel plated bicycle with to prevent it from rusting, as 
I wish to take it to Santa Barbara, Cal ., for the winter, 
and fear tbe salt air will rust It. I want " substance I 
can get off again without difficul ty. A. Vaseline i. 
universally used by bicyclists. You wil l  also find anti­
rust applications advertlsea in sporting papers. Inces­
sant vigilance and putz pomade are to be recommen' ed. 

TO INVENTORS. 

An expe>,ence of forty years, and the preparation of mOre than one hundred thousand appJications for pa­tents at home and abroad, ena.ble us to understand the laws and practice on both continents, and to possess un­equalec1 facilities for procuring patents everywhere. A synopsis of the patent laws of the United States and ali 
�����rri�l��r':�i:�e�:�:r��gagfo�a�����:if�e;�rl:�::��; abroad, are invited to write to this office for prices, which are low. in accordance with the times and our ex­tensive facilities for conducting the business. Address MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad­way, New York. 

INDEX OF INVENTIONS 
P o r  which L etter .. Patenl 01 the 

Untied State. were Grllnted 

August 18, 1891, 
"ND EACH B E A RING THA.T DATE. 

[See note at end of list about copies of these patente.) 
Agricultural implement, A. Caldwell. . . . . . . . . . . . . . .  457,769 Air superheater, F. C. Peteler . . . . . . . . . . . . . . . . . . . . . .  458,037 Alcohol. producmg. A. Springer . . . . . . . . . • • . . . . . . . . .  457,799 

t�l: �g.:"c.r,:s�!�jues��'lit'e: ii: 'Law: : : : : :  : : : : : ::.::':: : �:�� Axle, hollow. J. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 458,056 
�mn1ug'!n�rM�F�H:l��e�: : : : : : : : : : : : : : : : : : : : : : : : : :  1�U� Bale tie, J. J. Yeates, Jr . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  468,137 

�:�rJ; V.err;'k!: .�����.� : : : : : : : : :  : : : : : :  : : : : : : : :::: : :  �:\ltJl 
�:;�?�� p��tr�f�rgil���,?;let � .��t��neiii.ui:: : :  tt4:� Bed bottom, spring, A. F. Purefoy . . . . . . . . . . . . . . . . . .  468.067 Bed, cabinet foldin�, A. A. Zimmerman . . . . . . . . •. . .  458,089 
�:�'I����':f.i�B�·Ie"�\��: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �b\n Belt stretcher, C. Darst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,099 Bending and straijlhtening, electric, E. Thomson. 458,115 Bending machIne, J. R. �lcNahh . . . . . . . . . . . . . . . . . . . . 457,789 BIcycle saddle, F. H. Bolte . . . . . . . . . . . . . . . . . . . . . . . . . .  457,835 Bicycle seat spri� J. C. Rage . . . . . . . . . . . . . . . . . . . . . . 458,113 

:Ul.ia8��e:l��:�'SiO:1���Ury & Rankin . . . . . . . . . . . . .  f57,869 

Blacking spreading device, llquid, G. E. Meeker . .  .n7.826 Blind stop, J. F. Roll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  457,869 Boiler. See Steam hailer. Boiler front, C. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,077 Boiler furnace, steam, J. Thurell . . . . . . . . . . . . . . . . . . .  458,042 Bolt. See Flour bolt. Boutonniere bolder, A. H. Overman . . . . • . • . . • . • . . . •  457,973 Box. See Axle box. Letter box. Bracket. See Scaffold bracket. Brake. See Pressure brak.e. 
I�c:b,�. \�tcY:�mii�(i:: : : : : : :  : : : : : : :  : : : : : : : :  : : : : : : : : :  ��:�� 
��fl�i'iigGm!ie���:flsrepj.OOf: j: Ellstmaii:::::::·. : : :  ttf:r: 
�����.gSS:�OY:;�� :��n���proof. J . Eastman . . . .  457,985 

��tt��' f: �ar�l:.i���.� . : : : : : : : : : : : : : : : : : : :  .. : : : : : : : : : :  �:� Button'fastenlnll device. M. A. Northrup . . . . . . . . . . 458,110 Cabinet, suspended rotary, D. F. & P. A. Saum •. . .  4.58,071 Cable power, J. Rourk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,8(2 Camera. See Photollraphic camera. Can, U. B. Hopper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,053 Can bodies of irre�ular shape, machine for form-ing and fianjl!in!!" J. H. Clapp . . . . . . . . . . . . . . . . . . . .  457,909 Cans, machine for crimping and double seaming. J. H. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,908 Car coupling, J. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4&l,lU 
g:� ��gll�:: .r.·ilit��l.':: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �a� Car coupling, C. F. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  457.800 Car coupling, D. Touhy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 458.0!ll 
Car coupllni and bulrer, C, Z, Hubbell .  . . . . . . . . . . . . . 46r,1l9Ii 
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$titufifi t �tutritau. 
Car heater, railway"W. C. Baker . . . . . . . . . . . . . . . . . . . .  457,920 ' Level. spIrIt. T. J. Gillette . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.� I Weeder. lawn. �. F. Slllim .. n . . . . . . . . . . . . . . . . . . . . . . . . 457.871 
C .. r motor. street, \v. E. PraU . . . . . . . . . . . .  , . . .  457,792. 457,793 � Llne .and trace holder. W. H. R�an . . . . . . . . . . . . . . . .  458,11. 1 Well!hmg machme, coln-controlled, J. M. S. Bl .. u-
Car platform� fold mil !late for. J. A. Brtll . . . . . . . . .  457.933 , LIqUId shakm!l machine, R. D. Schroeder . . . . . . . . . .  457,938 velt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.981 

�::: ���'!:���nd tra�e�)f�li:pliiiil"S : : : : ' : : : : : :  :::: : �:� I Loc
l�ck.
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a
��:�::r:�n:h�.;t Dunn . . . . . . . . . . . . .. . . . . 458,046 

Cars hulfer pl .. tform forbBlssen l Bergman . . . . . .  457.92n ' lock. Wh::el, J . 8.  Bretz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.861 
Cars: flush door I'or freig t. O. P. Hi>: . . . . . . . . . . . . . .  457,004 Lock, M. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  457,872 Wheel, L. ti, Crittenden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.813 
Cars truss rod and drawbar for, C. H. Lasserre . . .  457.957 Locomotive. P. Seiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,939 Wheels. trumg-up metal, J. R. Little . . . . . . . . . . . . . . .  458.0;7 
Carbonated beverage� machine for ma.king, J. F. Locomotives, variable exhaust mechanism for, P. Whiffletree hookJ'� W. H. Gibbs . . . . . . . . . . . . . . . . . . . . . .  457,900 

Wittemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,978 F. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  457,930 Wind engine. 8. Ii:. Rusk . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  458,070 
Carburetor, O. Van·orman . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 467,803 Loom swell, J. P. Tl:I0mpBon . . . . . . . . . . . . . . . . . . . . . . . . .  4�7,961 W�ndin� machine, bobbin or cop, J . ·'T. Byrne . . . . . .  457,846 
Carpet beater, R. E. Zimmermann . . . . . . . . . . . . . . . . . .  458,090 Lubricants, reserv�)Ir for, G. H. �ard . . . . . . . . . . . . . . 458,007 \V�ndml l1 towe!:z L. W. �oyes . . . . . . . . . . . . . . . . . . . . . . .  457,820 
Carriage apron bolder, C. H. Roberts . . . . . . . . . . . . . . . 458,003 Lu�ricator. See SIght f�ed lubrlCator. WIndow bea�, H. 'Y' \\ aldrop . . . . . . . . . . . . . . . . . . . . . .  458,082 
Carriage curtain fastening A. F. Ransom . . . ... . . . .  457,841 Mall bag lock. J. A. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,9.'>8 Window chair, E. 1 .  Steen . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,882 
('art, road. G. W. Freeman' . . . . . . . . . . . . . . . . . . . . . . . . . . . 458,021 Manhole titting for w:oo'ten vessels, W. Heiser . . . .  457,777 W!lldows, st�.P bead for, Bruner & Knemeyer . . . . .  �,095 
Cartrid"e. M. F. Walker . . . . . . . . . . . . . . . . . . . " . . . . . . . . .  458.026 M�tal vessel. he�etIC, C. �. Creecy . . . . . . . . . . . . . . . . 457,849 W!ndrower. F . �. Boals . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  ,093 
Cartrid!le heads and cases manufacture of. I .  1\111 1 .  See CIder mIl l . RoIlIng mIll . Wire cutter, Kmght & Wh,ttaker . . . . . . . . . . . . . . . . . . .  457,878 

Bradley . . . . . . . . . . . . . . . . . . .' . . . . . . . . . . . . . . . . . . . . . . . . . 457.767 Mining machine, E. S. & W. A. McKinlay . . . . . . . . . .  457.387 W!re graspmg tOOl •• 1\'. E. 'I'reen . . . . . . . . . . . . . . . . . . . .  457,858 
Case. See PenClI case. 'rype case. MOtlldt!lg machines, driving mecbanism for, J. WIre stretcher, C. vy .  \V�st . . . . . . . . . . . . . . . . . . . . . . . . . .  457,943 
Cash register and indicator. C. F. Brown . . . . . . . . . . .  45S,143 Ettinger . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . 457,952 'Vooden p�tterns, wrappmg plate for, D. Fraser .. 457,991 
Casks and other vessels, device for connecting, J. Motor. :See Car motor. ElectrIC motor. Soda Wrench. �ee Ratchet wrench. 

C . Schaefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,072 motor. Sp�ln!l motor. 
Cast!ng apparatus. stereotye. J. R. Cummln!<B: . . . 457.R!l'( Motors, operating. R. R. Zel l .  . . . . . . . . . . . . . . . . . . . . . . .  4.57.R32 C
C
,a.stm� apparat.us. stereotyper's, J. R. Cummmg-s 457,896 Music hoJder, W. F. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . .  45R,U74 
asttn� grids for secondary batteries, machine �Iusic sheet or book holder. W. F. Armstrong . . . . .  458,009 for. A. F. Madden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457.879 :\lusical Instrument bridge. J. Barnes . . . . . . . . . . . . . .  457.8.'33 Casting machine. type. H. C. Hansen . . . . . . . . . . . . . .  458.05'1 Nail extractor. lit. J. Poindexter . . . . . . . . . . . . . . . . . . . .  457.f125 Catamenial sack. A. J. Miller . . . . . . . . . . . . . . . . . .  : . . . . .  458,O:15 Necktie fastener, A. J. Cole . . . . . . . . . . . . . . . . . . . . .. . . . .  458.016 

Chain swivels. tool for the manufacture of watch, Nut lock, A. C. Deal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.772 J. E. Potter . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  457.388 Nut lock. C. D. Watkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.')8,081 Chair. See �'olding chair. Revolving chalr. Win- Oat clipping machine. W. G. Adams . . . . . . . . . . . . . . . .  45R,138 

Cha1�L���
i
iiangs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458.140 g����';,"�·iFer.Rl��:�icCi';;;don : : : : : : : : : : : : : : : : : : : : : : :  �:&li 

Chimney. P. Dickinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.910 Packing and _!<uard for adjustable spigots for 
Chuck. drill. C. E. Eberle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.R.'l9 kegs. etc . •  C. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,768 

g��� ��c�;.:in��;i��.
a
G: 'F: ' Carii';: : : : : : : : : : : : : : t�:�l� �:��inle�°-lif����n�a�etalllc. J. D. Price . . . . . . . . . .  458,130 

Cigar mouthpieces from small pieces of amber, Paper stock, maktng, J. D. Tompkins . . . . . . . . . . . . . . .  458,135 
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mings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,RnR pen�older, C. H. :\lcKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45R,0fi2 
g��r���t�i�:�����i�!: �����nioii: : : : : : .. .. .... .. : .. :: : �%�:�� ����n ;���·p!�tr, ��[���·. ·ii: Lo:Veti: : : : : :  : : : : : : : : :  fJ:R� 
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Companion ways or hatches, guard for, W. Queen 458,131 Photagraph plates, preparing, O. "Mob . . . . . . . . . . .  " ' .  457,811 
Condenser. "T. 'K Pral 1 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,791 PhotographiC camera, C. Mills . . . . . . . . . . . . . . . . . . . . . .  458,128 
Corkscrew. 'V. 'V i l ldnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458.087 Photographic camera. D. J. 'l'apley . . . . . . . . . . . . . . . . .  4:l7,R.S7 
Corn sheller, C. Hoberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,024 Pi

I
10w sham holder, R. E. Josef . . . . . . . . . . . . . . . . . . . . .  4m,781 

COU�lip.g. See �ar co�p.l ing. H�se COllpli.ng. PI�nter, corn, G. 'V. Campbel� . . . . . . . . . . . . . . . . . . . . . . .  458,OB6 

r�:��h co��Yl���g· 1 hIll cOllplmg. VehICle 
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Crank pin turnin/l machine. H. Strelher . . . . . . . . . . . .  457.91'.0 Plow. turn. II. '!'haden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458.121 
Curbing, metallic, I. L. Landis . . . . . . . . . . . . . . . . . . . . . . 457,880 Plows, harrow attachment for, J. L. & A. C. 
Curtain hanJrer, D. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458.019 Byers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,808 
Cutter. See Circular cutter. 'Vire cutter. Post. See Fence post. Hitching post. 
Cut.ter head. Heymeier & \Vehmann . . . . . . . . . . . . . . .  458.030 Power. See Cable power. 
£��t�

e
��g��i:io�: �:nJ��'abi�':::::::::::::::::::: : :  1��',��� �����ilr���R�I,

i
��i��

e
��·B.

O
J
l
eft����n .�.

i
��. �����: . .  458,101 

D
et

������� . .  ����
l
� .  ��� . .  �:���.�. ��.t.��� . �: . �'. ��: 458,105 ��l�ti��J;�

C
��r���:l������ �f �n�������iile for: :F: 458,020 

Display rod. G. Wi l kening . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.n77 'I·iquet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.>7.942 
Door opener, electric, R. J. 'Yard . . . . . . . . . . . . . . . . . . .  457,900 Printing pre�s sheet delivery, C. B. Maxson . . . . . . .  4.18,059 
Dramatic stages, raHway train effect for, E. E. Protector. �ee Skirt protector. 
Ori���

n��'e Cioih·e�·dj.ie·r·: · · ·  
. . . . . . . . . . . . . . . . . . . . . . .  '. 458,081 ���cb�'-�:tS)%���gds:���: .\.�: .�: .�.

i��.� : : : : : : : : : : :  :�:�� 
Drinks, apparatus for rtispensing, 'V. M. Fowler . .  457.91 3 Rack. See Feed rack. Hay rack. 
Drum, heating. A. " ... . Brock . . . . . . . . . . . . . . . . . . . . . . . . .  458.013 Railway appliance, electric, F. F.. Degenhardt . . . . .  457,836 
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Electric wire crossing, C. H. McKee . . . . . . . . . . . . . . . .  458,t)63 Railway switch, A. A. Strom . . . . . . . . . . . . . . . . .  457,904, 457,905 
Electrical propulsion, closed conduit syst.em for, Railway system, electric, M. Shoemaker . . . . . . . . . . •  457,870 

W. B. Heron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,778 Railway system, electric, Wheatly & Schlosser . . .  457,944 
�}:�:t��O§�� 1-¥:�n:ie�·aror.e ��errantL . . . . . .  · . . . . .  457,875 �:r�e��li���.sT: ·Tbom:: : : : : : : : : : : : : : : : : : : : : : :  j�:�t 
Elevator controlling device. 'V. H. Wens, Jr.. Reaming and tapping machine, combined, W. 

457.8l4, 457.845 Porteous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.916 
EmbrOidering machine. J. Rucl'deschel . . . . . . . . . . . .  458.040 Reel. See 'I'icket reel. 
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Enameling oven or kiln\? O. Paige . . . . . . . . . . . . . . . .  457,821 Regulator. See Pump' regulator. 
��� �:�:: :�g�: !i: J: N��l���ili: : : : : : : : : : : : : : : : : :  ��:l� �r;�ibi�;i{;���l�i�llb��sii 'matiresB' {(;f 'revei: 

457,
774 

Engine. See Electro-motor engine. Gas or oil ing, J. 'V. �aer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,818 

w��� eeg��:.. Rotary engine. Steam engine. 
�gnin��if�lfJ�Is���chine for, J. R. Jones . . . . . .  457,922 
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Expansion bit. C. Beauchene . . . . . . . . . . . . . . . . . . . . . . . .  45H,nm Savings bank, "r. II. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4r,s,P47 
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extractor. Stump extractor. Saws, inserted tooth for, Rogers & Howe . . . . . . . . . .  458.120 
Fan, M. H. Rison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,008 Sawing machine, W. Besser . . . . . . . . . . . . . . . . . . . . . . . . . .  457,807 
Feed rack, portal)lc, R. L Lapham . . . . . . . . . . . . . . . . . .  457.784 1 Scaffold bracln.'t, G. E. Benton . . . . . . . . . . . . . . . . . . . . . . . 4�1';"'9.l9 
Fence, P. W. 'Veiennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 .... 028 Screw making machine, J. Hartnel:l::l . . . . . . . . . . . . . . . .  457,967 
Fence post, L. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,860 Seat. See 'Vatcr clo8et Bcat. 
Fencing, die for use in making barbed, J. H. Seed linting mach ine, cotton, Mann & Andrews . . 4;17,9ti9 

Templin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,941 Sewing machine, broom, H. K. Crissey . . . . . . . . . . . . .  457,�i) 
File, paper

T
J. B. Clopton . . . . . . . . . . . . . . . . . . . . . . . . . . . 457,771 Sewing machine cauinet. N. A. HulL . . . . . . . . . . . . . . .  4.1)7,i"l68 
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Fire extinguisher� chemical, B. Ii'. Steck . . . . . . . . . . .  458,1:14 Shafts in the earth, sinking, A. G. Carter . . . . . . . . . .  457,770 
Fire kindler, M. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,!l93 Shank stiffeners, machine for cutting and mould-
Fire lighter. H. Lutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,915 ing. J. ;\1. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,027 
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Grave cover, L. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,992 
Musical instrument, J. C. Litzelle . . . . . . . . . . . . . . . . . . .  20,998 
Purse frame, Enger & Kress . . . . . . . . . . . . . . . . . . . . . . . . . .  20,995 
Razor handle, M. C. Lefferts . . . . . . . . . . . . . . . . . . . . . . . . . .  20,997 
Rug, E. H. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,004, 21 ,00; 
:;;.fo;[,·��f:\';iiile,; : :  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� 
Table cover or curtain, J. Pegel . . . . . . . . . . . . . . . . . . . . . .  21,002 
Table cover or curtain, A. Petzold . . . . . . . . . . . . . . . . . . .  21.003 
Wagon body, Alles & �'isher . . . . . . . . . . . . . . . . . . . .  _ . . . .  20,999 

TRADE M ARKS. 
Anodyne powders, L. P. Walter . . . . . . . . . . . . . . . . . . . . . . 20,047 
Beer, laller, George Keller Brewing Company . . . . . •  20,042 
Beer, lager, Louis Bergdoll Brewing Company . . . . •  20,045 
Boots and shoes, M. C. Dizer & Co . . . . . . . . . . . . . . . . . . .  2O,0�7 
Boots and sboes. W. L.!Dolllllas Shoe Company . . . .  20,04� 
Braids and buttons, E. Cra�er & Co . . . • . . . . . . . . . • . . . •  20,057 
Buttons and braids, E. Crager & Co . . . . . . . . . . . . . . . . . .  20,056 
Candy, small sugared sticks of, Chase & Company 

Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,033 
Candy, pipe. Chase & Company Corporation . . . . . . . .  20,034 
('anneo fruit.s and veg-etable� D. W. Areher . . . . . . .  20,031 
Cotton, darning. Clark 'l'hrea Compan�.051. 20.0.')2, 20,055 
Cotton. crochet., Clark Thread compan:ld,049. 20,0;0, 20.054 Cotton, spool. Clark Thread Company . . . . . . . . . . . . . . .  20,058 
Cough mixture, \V. G. Telfair . . . . . . . . . . . . . . . . . . . . . . .  20,003 
Cough sirups and hlood purifiers, E. SpeideL . . . . . . . 20,062 
Distilled liquors, Grierson, Oldham & Co . . . . . . . . . . . .  20.038 
Elixir, F. S. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,().t6 
HO

����o��fs
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�.�.t 20,064 

Insulating materials for covering pipes, bOilers, 
and l ike articles. R. M. Gilmour . . . . . . . . . . . . . . . . . . 20,058 

Mineral water, Excelsior Springs Company . . . . . . . . .  20,000 
Mowers, lawn, W. E. Lape . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,043 
Paints, prepared l iquid • .  Lon�man & Martinez . . . . . .  20,044 
Paper. writing, Chester Paper Company . . . . . . . . . . . .  20,041 
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and neuralgia. 1\fcClure Drug Company . . . . . . . . . .  20,039 

����.B.{����b�.a.!�\g.i'ift��kiri.;.ori.· Com·pany; · · · · . .  · 20.048 

20.028 to 20,030 
Sewing machines attachments and parts thereof, 
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\Vbisky, rye, 1. Monbeimer . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,059 
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25 cents. In ordering please state the Banle and number ! 
of the patpnt desired, and remit to Munn & Co., 361 
Broadway, New York. 

C a n ll d i u.n p a t e n t s may now be obtained by the in­
ventors for any of the inventions named in the fore­
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & CO., 361 Broadway, New 
York. Other foreign patents may also be obtained. 

Fisbing line float, P. M. Papin . . . . . . . . . . . . . . . . . . . . . .  458,129 Shears sharpener, S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  458,004 
�1���i��I\'a�k�·Si����ef;�.: ·H: T: ·BUB·ti : : : : : : : : : : : :  r�:ra� ��rii��tc.��t���r��}

l
���en . . . . . . . . . . . . . . . . . . . . . . . .  457,773 I n si d e  Page, each i n sertio n - - 7� cents a l i n e  

Folding chair, A. F .  Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,700 Sight feed lubricator, E. Lunkenheimer . . . . . . . . . . . . 457,998 B a c k  P age, each i n sertion - - _ _  $1.00 a l i n e  Folding machine, G. L. 'Vinship . . . . . . . . . . . . . . . . . . . .  458,008 S ignal. See Railway signal. 
Foot. artifiCial, B. F. Rounds . . . . . . . . . . . . . . . . . . . . . . . .  4.17,823 Skirt protector, Ii'. L. RosenthaL . . . . . . . . . . . . . . . . . . .  458,039 
For�e, F. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,S92 Sleigh coupling, R. Eccles . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.58,103 
Fruit pitter, W. Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . .  457,940 Smoothing r ibbons, etc., apparatus for, J. J. & '1'. 
Furnace. See Boiler furnace. A. Ruddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,881 
����:�e §�� �;��i�!�;:.

s, J. Douglas . . . . . . . . .. . . . . 458,102 �g�� ��t��,
g�.Pli��a:t't�� .�: .�:. �����: : : : : : : : : : :: : : : :E+:�U 

Game table. J. P. W.  Patillo . . . . . . . . . . . . . . . . . . . . . . . . .  458,005 Speculum rectal, H. G. Leisenring . . . . . . . . . . . . . . . . . .  4.57,787 
8:�e�

r �i�emJ��rg��:�n�:f;':i�hU��: . . . . . . . . . . . . . .  458,073 sPi�g�nt�p
o
�oH:�lJ���

s
Mg���:U��u�j:;��. �.�� 457,877 

Gigging mach ine, L. Clarenbac�, Jr . . . . . . . . . . . . . . . .  458,H5 Spring. See Bicycle seat spring. 
Governor, J. H. Dales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,045 Spring motor, A. A. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.58,123 
Grain scouring machine, P. Provost . . . . . . . . . . . . . . . .  457,795 Spring winding machine, J. MeiU . . . . . . . . . . . . . . . . .. . .  458,034 
Grater, G. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458.041 Sprinkler nozzle. M. J. Caswell . . . . . . . . . . . . . . . . . . . . . .  458.014 
Grinder. C. H. ;o,orton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458.(136 tltall, animal, D. C. york . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.,)7.306 
Gun. spring. C. C. Cotten . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  457.812 Stamp. hand. H. J. F. Wert . . . . . . . . . . . . . . . . . . . . . . . . . .  458,085 
Handle. See Detachable handle. Steam boiler, J. Ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,049 
Handle extension, J. Shill ing, Jr . . . . . . . . . . . . . . . . . .. .  457,797 Steam boi ler and furnace. G. C. Marden . . . . . . . . . . . . 4.18.118 
Hanger. See Curtain hanger. Steam engine, E. S. Smith . . . . . . . . . . . . . . . . . . .  .457,926, 457,927 
Harness, '1\ W. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,R91 St.eam trap, H. Creamer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.1)7,983 
Harness. J. R. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45i.�135 Stitching horse. H. J. Elskamp . . . . . . . . . . . . . . . . . . . . . .  458.104 
Harrow, H. R. Roden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 458,114 Stone, composition for artifiCIal. E. Gallagher . . . . .  457,953 
Harvester cOllveyer. grain, W. R. l\lercer . . . . . . . . . .  457.827 Store Hervice apparatus, E. P. Zerbe . . . . . . . . . . . . . . . . 458,029 
Harvester, corn. E. E. 'Vitter . . . . . . . . . . . . . . . . . . . . . . .  45..�,088 Stove attachment, D. Van Evers . . . . . . . . . . . . . . . . . . . .  457,963 
Hay elevator and carrier, B. R. Sockman . . . . . . . . . .  457,856 Strikel'wout and plant spacer, combined, S. C. Ball 457,928 
Hay rack. G. A. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.SiG Stump extractor, W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  457.7nB 

���f.
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{l'iJ�:�b . . . . . . . . . . . . . . . . . . . . . . . . . . .  458.010 �::rJ'��g �:�"R�il:,:yo.�ft��· 
. . . . . . . .  · . . . . . . . .  · . .. . · 457.352 

Hinge, H. E. ('urtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,824 Switch, S. T. J\.lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,R39 
Hinge, J. D. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,100 Switch lock, self-acting, 1\1. McGrath . . . . . . . . . . . . . . .  457,9'.1.) 
Hin�e, piano, J. Shields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,894 Syringe, vaginal, E. Jeanjaquet . . . . . . . . . . . . . . . . . . . . .  458,022 
Hitching- post, 1). B. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . 458,052 'rable. See Extension table. Game table. 
Hog trough, G. L. Kelso . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 458,031 �rag, marking, F. Kohnle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.57,783 
Hogs. apparatus for catching and elevating, r.I.'. H. Teleg-raph, automatic, D. Kunhardt . • • . . . . . . . . . . . . .  457,816 

Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,018 '1'hill coupling, A. Kerry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,107 
Holder. See Boutonniere holder. Carriage apron 1'hrash ing machines, feed board for, J. H. Barr . . .  457,948 

holder. Line and trace holder. Music holder. Ticket reel, E. Knoop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,854 
l\1usic sheet or book holder. ·Pen holder. PII- 1·iekets. machine for making pin, A. Kimball . . . . . .  457,782 
low sham holder. Sash holder. Tie. See Bale tie. 

Hook. See \Vhittletree hook. Tile press, L. W. NuebUng . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,924 
Horseshoe. W. S. H itch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458.051 '!'ire. whee{vB. Blundstone . . . . . . . . . . . . . . . . . . . . . . . . . .  458.142 
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Hub attaching device, r.I.\ C. Hargrave . . . . . . . . . . . . . .  457,815 rrrack gauge, S. W. Bransford . . . . . . . . . . . . . . . . . . . . . . .  45R.012 
Ice cream freezer. F. B. Cochran . . . . . . . . . . . . . . . . . . . .  458,097 'l'raction device, W� E. Prall. . . . . . . . . . . . . . . . . . . . . . . . .  457,794 
Ice cream freezer, E. D. :Middlekau1f . . . . . . . . . . . . . . . .  458,119 Trap. See Steam trap. 
Identity indicator. C. F. Goldbeck . . . . . . . . . . . . . . . . . . 458.126 'I·rough. See Hog trougb. 
Implement. combination. V. L. Williams . . . . . . . . . .  458.122 Truck, barrel. W. M. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.811 Incubator, F. C. Beardsl�y . .  .' . . . . . . . . . . . . . . . . . . . . . . . .  458,141 �ruck, electric ca�, T. Tripp . . . . . . . . . . . . . . . . . . . . . . . . .  4:17,802 Indicator. See Identity IndICator. 1:russ, J. A. Marvln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,127 ��g�i!��: i::t·oldr1: . ���.��: : : : : : : : : : : : : : : : : : : : : : : : : :  �:Jif TUb
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ds 15�'9k to 457 956 Inkstand. H. C. Stifel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,078 Tunneling apparatus, J. H. Greathead :: :  . . . � . . . . . .  4.5R:o..8 Insulating electriC conductors, T. E. Morford . . . . .  457,828 Turntable for elevated carriers. D. O. Paige . . . . 4!l7 822 Isoeugenol, mak!ng, G. De Laire . . . . . . . . . . . . . . . . . . . .  457,863 r.I.'ype case, printer's, Ayers & Demarest . . . . .  : : : . . . . 457:919 Isoeugenol makIng compounds of, G. De Laire . . . 4�7,� r1'ype di�t.ributing machine, O. F. Teed . . . . . . . . . . . . .  457,829 J igger. '1'. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458,069 Typewrttmg machine, J. N. & J. N. Maskelyne Joint. See �lectric conductor joint. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . '. 457.003 

Journal beal'lng. R. Beddal! . . . . . . . . . . . . . . . . . . . . . . . . . .  458.092 Typewritin/l machine. L. J. Odell . . . . . . . . . . . . . . . . . . .  457,840 l{ nlfe sharpener. C. K. Bradford . . . . . . . . . . . . . . . . . . . .  457,965 rrypewriting machine paper guide, .T. H. Osgood . .  458,111 K Tl1tt.ing machine. H. C. �htmire . . . . . . . . . . . . . . . . .  457.868 Valve, balanced, '1\ TrIpp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,884 Ladder. exte:nsion, J. H. ittington . . . . . . . . . . . . . .  457,80.1 Valve for air flues, E. C. Condit . . . . . . . . . . . . . . . . . . . .  457,810 
tamp . . electrlc arc. E. 'fhomson . . . . . . . . . . . . . . . . . . . . .  458.025 1 Valve for vapor stoves. C. M. Hollingsworth . . . . . .  457.779 
L
amp I l

f
lumma

l
tor. electrI C, J. Von der Kammer . . 457,830 Valve gear, D. M. Bornarth . . . . . . . . . . . . . . . . . . . . . . . . . .  (57,932 amp� rom g ass, �pp�ratus for forming central Vapor burner, T. L. & T. J. Sturtevant . . . . . . . . . . . . .  4b7,ROl 

L 
draughf

' 
A. G. �6vllle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457,867 Vapor burners, starter for. R. F. Craig . . . . . . . . . . . . .  4!l7,9a4 anterns, ens attac ment for, A. 1.1. France. . Vehi'Jle, jumg seat, C. H. Stratton . . . . . . . . . . . . . . . . . . .  457,00 

Lanterns, l ens attachment for tubular, 
4
�:9f.' 

457,989 
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Lap·���\'.�iie 's 'opping mechanism; 'A.: 'F: ·Si;,;paj.d� 457.900 
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U SE ADAMANT WALL PLASTER 
It is H a l''' , Uen lle, and A d. 

hesi ve. Does not check Or crack. 
It i s impervious to wind. water, 
and disease germs. It dries in a 

. few hours. It can be applied in 
kind of weather. It is in gen­

/rlranted for the 
seiling. 

Address ADA M A NT M FG .  CO. 
309 E. (; ellesee St., 

Syrn C u 8e. N. 

Patent Foot Power Machine 
Complete Outfits. 

Wood or Metal workers without steam 
power. caD successfully compete with 
the large shops, by using our New 
1 • .-\ no It SA V I N G  IlI achinery, 
latest and most improved for practical 
shop u�e, also for Industrial Schools, 
Uorne '1'raining. etc. Catalo�ue free. S e n eca F a l l s  Mfg. Co. 
(j95 \Vater Street, Seneca ralls, N. Y. 

ELECTRICITY The AMATEU R ELECTRICIAN, 
C128, RavenSWOOd, Ill., is the 
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i
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PROPOSAL. 

u. s .  Exij��,r1sM.�s�Itle��!�n���fs��1I t��l': 
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s 
will be recefved at this office unti1 12 o'clock, noon, 
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U H," in New Castle Harbor. Delaware. 'I'he attention 
of bIdders is invited t.o the Acts of Congress approved 
February 26, 1385, and February 23, 1687, vol. 23 page 382, 
and vol. 24, page 414. Statutes at Large. For ali mform� 
tion apply to WM. F. SMI'I'H. United States A gent . 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458.138 Vetermary mouth opener, W. P. Edward . . . . . . . . . .  4.,)7.911 

���a;�"a��7�e�·�����z& ·Fairtieid·:::::::.458.000; �:� �:O�·d���rri.g; 'R::i<;: kinii: : : : : : : : : : : : : : : : : : : : : : : :  �gi:� SIXTIETH GRAND NATIONAL INDUSTRIAL EXHIBITION 
l!���'ft���hF�!��� .. . s·. 'Boof,h : : : : : : : : : : : : : :  :: : : : : : :g+:� �::�:�s�:,�
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. . ior; (57,979 American Institute of the Citv of New York. 
Leather. impregnatlfl!<. G. r. Seeberger . . . . . . . . . . . .  458,132 W. S . Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  458.017 Will open September 30 and close Novemher 28. 1891. Letter box. st reet, N. \V . Palmer . . . . . . . . . . . . . . . . . . . . 458,(164 Water closet seat and seat cover, J. D. Cohn . . . . . .  457,809 \ Intending exhibit.ors must make early application to se-
Letter box, �treet, Stevenson & Bassett . . . . . . . . . . . . 457,m8 Water purifYing apparatus, T. Shaw . . . . . . . . . . . . . . . .  457,91

7 
cure proper space and classification. For blanks and �ter for signs, etc., C. T. Snedekor . . . . . . . . . . . . . . .  457,976

, 
Water wheel, F. Lundberl1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  4(1)7,825 other information, address CHARLES WAGER HULL, 

Letters and analogous symbols, mould for, C. T. Wave force, device for utllizinll, W. MulhOlland . .  4.58,060 General Superintendent, American Institute, 113 West Snedekor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  457.975 Weather striP. Ennis &; Westfall . . . . . . . . . . . . . ... . . . . 4f>'1;851 38th Street, New York City. 

U Improvement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
All the ES8ential Features great.ly perfected. 

'rhe Most Durable in A l ignment. 
Easie!'t Runn ing and Mo�t Si lent. 

AU type cleaned in 10 .!-(ecnnds w i thou t  so i l ing the hands. 
The Smith  Premier Typewriter Co., Syracuse, N. V., U. S .  A. 

Send for Catalog-ue. 

LEARN WATCHMAKING, etc., o�ri.t'
W:Mfn��dCOCk 

Write for terms and particulars. 

STE E L  TYP E  FOR TYP EWR I T E RS 
StenCIls. Steel Stamps. Rubber and Metal 'l'ype \Vheels, Dies. etc. 

ili od.·.  R n d  Exp.-rimell t n l  Work 
Smal l Machinery, Novelties, etc .. lUan­

ufact.ured hy specia l  con t ract. 
N ew York Stenc i l Wks. ,  1 00  N a,sau St . ,  N .V 

A CONNECTICUT PEACH ORCHARD. 
;��� i�' �j}b�' b�sIft��t��e;���'te�e:��i����yn�� tr��� 
acres. Contained in S(' U :NTIFlC AMER 1 CA� SUP P L E­
llENT, Nos. 1 119 and 1 1 0 .  Price 10 cents each. To be 
had at this office and from all newsdealers. 

C �O!It! � � � "se�h!:!n�n �e!' S 
i l I nstrated catalogue. free to all. 

C uslt nuul Uhu('k C o � ,  H al'l ford, C o n n .  

The Sebastian-May Co. 
I mproved Screw Cutting Il�iil�!=. 

�:�e�LATHES 
Drill Presses, Chucks, Drins, DOJ:!"s, 
and Mach in i st.s' and Amateurs' 
Outflt.s. Lathes on trial. Cata­logue8 mailed on application. 16a to 1 6 1 l I i gh l nnd Ave. , 

1'!ID N E Y, OHIO, 

Van Duzen'" Pat. J.008e Pulley Oller 

HAS Highest Indorsements, 
Enviable Reputation, 
Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa· 
tiOH has shown it to be the only per_ 
ject Lubricator for Loose PuUeys in 
U8e. Prices very re-asonable. Send 
for our " Cutalollue Number 55." 
V AN DUZEN & r.I.'IFT, Cincinnati, O 

ARTESIAN 
Wells. Oil and Gas Wells. drilled by contract to any depth, from 6(l 
to 3000 teet. We also manufacture 
:g�:i1[��cf c���:��ci:.q�

i
�� 

able Horae Power and MOURted. 
Steam Drilling Machines for 100 to tiOO it. Send 6 cents for illustrated 
catalogue. P i e rce A l·tcs i all 
and OU Well Supply C o  •• 
SO Beaver Street. New York. 

T� Scientif ic A merican 
PUBLICATIONS FOR 1 8 9 1 .  

The prices ot the dilferent publications In the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The ScientifiC American (weekly). one year $3.00 
The ScientifiC American Supplement (weekly), one 

year, - - 5.00 
The ScientifiC American. Spanish Edition (month-

ly), one year, - 3.00 
The ScientifiC American Architects and Builders 

Edition (monthly). one year. - - 2.50 
C011BINED RATES. 

The Scientific American and Supplement, - $7.00 
The SCientifiC Amedcan and Architects and Build-

ers Edition. - - 5.00 
The ScientifiC American, Supplement, and Archi-

tects and Builders Edition, - 9.00 
Prol.1nl't ionntl' IllItr,'; jor S i  . .T- ItIanOls. 

This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

M UNN & C O . ,  361 Broadway, N e w  York. 

Stored E n  e rgy 
ACC U M U LATORS 

fnr Eleetric Ligh t in" and 
Street Car Pr()pll l �' ion.  

THE ACCUMUI.ATOR C O M PA N Y .  

46 Broadway, N ,  Y .  City. 224 Carter St., Phil"., Pa, 

© 1891 SCIENTIFIC AMERICAN, INC.



Two New Books on S.eam Engineering, 
By Emo'l'lI Edwards. 

JUST READY. 

The Am�ric'n M,rine Engineer. 
Theoreti cal and Practica1. Witb Examples of the Latest 

and Most A pproved Marine Practice. For the Use of 
Marine �n,llineers and Students. By EMORY .En-
��.D����i�;. ��?rt�:

er
: . . ��

l
.�����.

t
.�� �.��. �����$��.�U 

By mail .'fI'C( " f  postllge to any addre:-;:-; in the 1uurld. 

CONTENTS. 
Introduction. Chapter I. Tbe Theory Of the Steam 

Engine. I I .  Expansion of Steam. I I I .  The Efficiency 
of Steam .1ackets. I V .  'l'ri ple Expansion Marine En. 
Vr

e
(;al��l�E?��U�[ \���V{)sl;���r\�l
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a EC"t�����d
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Vl l .  1'0 ftnd the Horse Power of S imple, Compound, 
and Triple Expansion �:;nglnes. V I I I .  '1'0 find tbe Mean 
Pressure. IX. Sl ide Val ves. X.  Proportioning Ports 
and Sl ide Valves. X l .  Link 1\1otion Valve Gear. XII .  
Valve Motion Diagram. XIII .  How to Set a Sl ide Valve. 
X 1 V.  Engine Construction Details. X V. United States 
?\�:ir�e)�

n
�i'I:r;�

e
X
a
�r���n��� �rf.�]:l:iO�ti�� ����� 

of Steam Boilers. X VI I I .  :\lodel'D Marine Boi lers. XiX. 
Ri veted Seams. XX. Forced Draft. XXI.  'Vater Tube 
Marine Boilers. XXlJ .  Repairs at Sea, and How to 
:Make them. XXII I .  TaktIll! Care of an Engine. XXIV. 
VaJuable Information. XXV .  Steam Yachts and Laun­
che�. XXVI .  Modern American Marine Engines and 
Boi lers. Bureau of Steam Engi neering, U. S. Navy. 
XX V l l. rrriple H:xpansion Screw En�ines and ROllers of 
the U. S. S. Ph i ladelph ia. XX VII I .  Examples of Re· 
cent Engines. XXIX .  'Triple Expansion Engines. S.S. 
Columbia. XXX. Compound Marine Engines. Appen .. 
dlx. Index. 

IT' An illustrated circ ulnr of 4 pa{JeB. q1.UlrtO, {Jiving the 
full tabl,e oj contents, with spec imens oj the en{lra'lJings oj 
this 1Jaluable book. 'lVi1I be sent free of postage to any one in 
an!! part oj the 1.vorld who 'lPill send 1M; his add.ress. 

--:0:--
ALSO 

ED"W'ARDS' 
600 EXAMI NATION QU ESTIONS 

AND A NS W E RS, 
FO R ENG I N EE R "  A N D  F I R EllI EN 

(Stationary and Marine) who desire to obtain a (T. S. 
Government or State License. By EMORY EDWARDS. Full bound in pocket book form. leather. 130 pages. 

Price . . . . . . .  $ t . � 0  
B y  m a il free of post a(Je to anu addnss � n  the 1VOTld. 

I.T On/" Nt',/V llf11i�ed Desc ript ipe Catalogue of Practi­
cal fwd ScientifiC Books, tiS valles. b1'O, and our Cat a logtte 
oj Hooks on StefOll. and t h e  Stea m Engl,ne, 1'tfechanics, �'[a­
chinenl. and DU1Honical B HQineering. and other Cata lollues. 
the whole. {'o vcring ellcrll hranch of Science appUed to t he 
A rts. senf� Jree awl free of post ,age, to any one in any part ()f tl�e 'lVorld wlw 1vill furni�h hl-S address. 

H E N R Y  C A R E Y  B A I R D  &. C O . ,  IND [�STRIAL PUBLISH EHS. B()OKS I':LL��RS &IMPORTERS 
S I ll  Wa l n n t  "'I . . I' h i l " d e l p h i n ,  Pa . . U. S. A .  

P E LTO N W AT E R  M OTO R "  

$citntifi c �mtrican. 
After be i ng on t h e  M a rket F i ve Years 

The " A  e M  E "  Sti l l  Leads ' 
:=t!.'?;.:�=.tz �:'..'i. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y 

DIXON 'S M E R I CAN 
G R A P H I T E  

Ar e  unequaled for smooth, tough leads. 
If your stationer does not keep them. mention Scien-

Hrio:c:�f�l� c��gp:I��,dJe��;y �]it;���S� f�� s�g:�fe� 
worth double the money. 

STE N C I LS, STEEL NAM E STA M PS,  STEEL 
��igures, Alphabets, Burning 
Brands. and Log Hammers. 
PrintinJl" Dies, Brass Signs, Door 
Plates and Seahl. 
U t: LLO \\ toO ... \� It:ON IG81�O W ,  

134 Seneca St . ,  Cleveland, O. 

B A R N E S '  
New Friction  Disk Drill . 

FO R L I G H T  W O R K. 
Has th188 Great A d uantages : 

The speed can be instantly changed from 0 to 1600 
:�!h�:�:!d���� �� B3������ts�q�1':�f:t�:I�h� 
8mallest or largest drills within its range-a won· 
d ... rful economy in time and great saving in driB break&e-e. Send for catalogue. 

W. F. & I NO. BARNES CO., 1999 Ruby St.,  Rockford, Ill, 

INST RUM E NTS FO R D R A  W I  N G 
Curves. By Prof. C. W. MacCord. Sc.D. Description 
of an im�trument for drawing the polar harmonic. 
With R figures. Contained in SCIENTIFIC A:MERICAN 
SUPPLEMENT, No. 796. Price 10 cents. To he had at 
this office and from all newsdealers. 

V O L :"i EY W. M A SON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

I' U O V  1 D E N t;E. It. I. 

G E N E R A L  .. "" EX P E R I M ENTAL M ACH INE WOR K . BEST FAC I L I T I E S  I N  C H I C A G O  
N ATiONA� MACH I N E  WORKS. 35 S� CANAL S: CHICAGO I L L  

a. ORE  BREAKER 
Capacity n p  to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more OTe than 
all other Breake s combined. 

Bui lders of High G fade Minini' 
Machinery. 

Send for Catalogues. 
CATES I R O N  W O R KS, 

�JO C So. C lin ton St.,  CltiCRIlO 
215 Franklin St., Boston, Mass. 

OTTO GAS ENGINES 
33,000 SOLD. 

E ng i nes and Pumps Combined. 

For �GAS 
or GASOLINE. 

SCHLEICHER, SCH U M M  & CO, 
PHILA D E I,PHI." ,  

CHICAGO, NEW YORK. 

STEVENS PATENT 

W I N C  F I R M  J O I N T  CA L I P E R S  
W i th Wing and Set ";crew. 

OUTSIDE. No. 56 B. 
Price List, by mail . postpaid. 

8 inch, $1 .00 I H inch, $l.foO 1 18 i .nch , $2.10 
10 " 1.10 16 " 1.75 20 "  2.50 
12 " 1.:l5 All hi"hly pohshed. 

Ideal and Leader Spring Dividers and 
Cali pers, Surface Gauges, and Fine Ma­
chinists' 'rooI.s. lr Illustrated catawgue 
free to all. J. Stevens At'ms & Tool 
Co. , P. O. Box 280, Chicopee .b�alls, Mass 

C O M P R ESSED AIR PRODUCTION.-
A lect.ure d�l ivered in the Sib1ey Corlege Course by 
Wm. L. 8aunden�, C.E. An elaborate paper on the 
theory of compres!-\ion and the practical production of 
compl"es�ed air, with a description of the various forms 
of compressors. Il lustrated with 18 figures. Contained 
in SCIEXTU'IC AMERICAN SUPPLEMENT, No. ,.. 99.  
Price 10 cents. To be had at this office and from all 
newsdealers. 

�P-URE T- EMPERED COPP E R  T H E  S AfEST, MOST DU RABLE & EC ONOMICAL  M ErAl f.i ER OffERED fOR VA R I O U S  M E C H A N I C A L  U S E S . H I G H EST ANTI-FRI CTI O N A L  Q U A L1TI ES.1N01SPEN S I  BlE FOR ELEe rRIGAL W O R K . EUREKA TEMPERED C O PPER e o .  N O RTH EAST PA. 

� HARRISON CONVEYOR ! 
��. """"""'....."."., Ha!3fing Grain, Coal, Sand, C lay, Tan B rk, Cinders, Ores, Seeds,&'c. 

&�����i. 1  BORDEN, SELLECK & CO. ' { Ma��,1--':.rs, } Chicago, ilL 
------------------_._- -------- ---

SCH OOL O F  ENCI N EER I NC.  �g�����l:
n 1,li��.tr�:i and Mlnlng Englneer� 

O H I O  STATE U N I V E R S I TY, �.f(l e:u{����
i
j:b�:�� torles. A two years' COLUMBUS, OHIO. conrse in mining. Catalogues sent on application. 

" STAN DAR D " E MJ�lEL DRESSER OIL WELL SUPPLY CO. 
___ � __ ___ __ for Truing and Sharpening Emery Wheels. �l &: 92 WATER STREET, 

. 
Pi ttsbu r gh, l'a.,  TH E H O RSE'S HOOF. - -BY D R .  'V I L ·  M anufacturers of everything needed for 

�8e�t�f th'lg��se':h���:a�dl���etci��:�c���hJe�����: �f!�ie ;�h����:n�t,ter 60 ce.tI·:� .A.:a.TE_X�N � :mx...X."S 
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n
���fr.

d 
JMc��b'C�i1��C T�MbEeRhCa�Nat �6\��;:�"��� Cutte!s supplied to fit any rnnke of handle.. If you do . for ei�he��s?��il�;�: �:f��s. p�p: ineral 

from a l l  new�dealers. not wish to

. 

buy complete tool. send fiI.c. wIth name of Corda�e, ))ril l ing- Tools, etc. the ma.Jt,e of handle rou have, and we WIl l send cutter to I l lustrated ca!.alogue, price . ---------------------- fit. .'V1ll l!tst t h ree hmes as lo�g as a�y other make. . lists and discount sheets ��gj!!i:r' 
P f N F " I  

"'TA l'< J)A l�D T O O L  C O . ,  (, I evel an d , O h l � .  on request. � er ect ewspaper I e Our Tw,"t Drills ar:'d Tools are sold hy all dealers III ____ . ____________ _ 
Hardware and SupplIes. liT :-lend jor Clltalo(Jue. -

TO BUS I N  ES S MEN 1 50  '!�nN�En?o����£I��g;:n�����I�� 
. �he value of the SCIENTIFIC �MERICAN as an adver.. 

Tt!i�d:.b
c
g��p

h���s
P
I�ri�rS��r:i 

��!��agt���ii��Sw�ir\� 
tIsing medium cannot be overesttmated. Its circulation men special inducements. Address Chicago Heights 
is many times greater than that of any similar journal Land Association, 807 and 808 Chamber of Commerce, 
now published. It g-oes into all the States and 'Territo- Chicago. IU. 
ries. and is read in all the principal libraries and reading --------------------

Motors and Dynamos, rooms of the world. A business man wants something 
more than to see h is advertisement in a printed news­
paper. He wants circulation. This he has when he ad­
vertises in the SCIEXTH'IC AMERICAN . .And do not let 
the advertising agent infiuence you to substitute some 
other paper for the SCIE�TIFIC .AlIEHICAN. when se­
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 

£)!E�A!ST��N��! 

Reversible Elevator Motor. 

FOR ALL COMMERCIAL rrSES. 
Special R e v e r s i h I e  Elevator 

Motors, Automatic Motors for 
Church Urgans, E lectrical Appliances. 

Kevstone Electric Co.,  

14th and State Streets, Erie. Pa. 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AM ERICAN. 

For rates see top of first �olumn of this page. or ad-
dress llI U N N  & C O . ,  Publish el's, 

361 Broadway, New York. 

IN THE WORLD. 
Al:ir'Speed, Comfort and Safety. 

" _ AGENTS WANTED. 
Large I l lustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STA:M:FORD, CONN. 

EVERY H O US E K E E P E R  N EEDS 
T H E  PERFECTION F L O U R  B I N .  

A HOUSEHOLD NECESSITY. 
home complete wi th ou t  it. l"itn ... 
to use. N ev�r WeU l'H O llt . Made 

I NVENTI O N S  PRACTICALLY DEVELUPED YO U N � & S H AC K E L L ,  
Drawinl!s Pattern Making. Experimental snd Fine Ma- Manufacturers �gentB and promoters Of. patents. CO! .. 
chine Work of all k inds. MILLIKEN & D'AMOUR, respondence solImted. 366 Broadway. Milwaukee, Wts. 

tin. Most useful. convenient, and only 
8���1� :r!��� o�r it����? B�;te:r ������;� 

151-153 Cedar Street. near W est �treet. New York. 

COLO RI NG MATTE RS : THE Q U A N. 
tit ative est imation of. by m�ans of their absorption I :y:

ectra. By '1'. L. Patterson, F.I.C . • F.C.S. With 4 fil!;ures. 
'6a�

i
D���� l��Ie���.IF ITOA;��h��t\�gP:tk:eMaEndTfr�� 

all newsdealers. 

P L.A.. TXN'UlY:. 
P L A TI N U M  WI R E. C R ll C I BI,E!ol. DISH E", 

etc., and Refiner of PlatiDum. Gold. and Si lver. H8m­
mered work a specialty. Old ware remade and scrap 
bought. MALVERN PLATINUM 'YORKS, MALVERN, 
PA •• JOHN C. ENTRIKEN.  Proprietor. 

P AI N TR09.FS 
D I X O N 'S S I LICA C R A P H I T E  P A I N T  
\Vaterwill run from it pnre Rndclean . It coverHdouble 

tht� s l lrface of any other paint, and wil l  last jour or five 
�l��l���j O:::?)l;��� 1;�1���� ���� acb:.r��I���kci�;�� �1� 

ST.A.JM:P& 
Alphabets & Figures, 

L o g  II RUlIll e l"!!! , Pri n t i n g  
J) i c !'J ,  B Ul"ning Brands, e t e .  

OGlSR U D ,  5� F u lton ";t.,  N e w  YOl'k. 

scoop. \\-' i I I  P�lY • or i t ,Ke If in a short 
': time by saving waste. time, and labor. 
Keeps out dust, vermin. etc. Preserves 

, flour from mould and mustiness. Enough 
for baking sifted in one minute. It pleases 
everybody. Satisfaction 

�
uaranteed. Sent 

� I'i,��r;f.� �'&{r�:':PM l<Rr�:: J:
o hold 

A il tallt8 wRnted. Circular free. 
SHERMAN, TANGENBERG &; 00., 

27 &. 29 W. LAKE ST., CHICACO. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice (Lim ited) ,  R oom 6, Coal &. I ron Exchange ,  N ew York. 

Experimental Science 
BY Geo. 1lI. Hopkins. 

I n  t e re o t i n g  Experi_ 
ments tn Every Branch 
of Physics. Descriptions of Simple and EffiCient 
�hic�a��y .: �Ca�e �{ 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet­
ism. Heat. Light, Photo .. 
rr;fthlil:!!����c�lch?�: 
i cs. etc. A world of Valu .. a b I e Information. A 
Source of R a t i o n a l  
Amusement. A superb 
:work for Young and Old. 

lllustrated Circular and Table of Contents sent free. 
740 PAGES. GSO I LLUSTRATIONS. 

P RIC E, by mall,  post paid, • • • $4.00. 
M U N N  & CO.,  Puhlishers, 

Office of THE SCIENTIFIC AMERICAN, 
361 Broadwav, New York-

T H E  WORLD AND OLEN CAM E RA. 
Price $ 1 . 00 .  By II I  a i l  , �1 .1  5 .  

Illustrated and described in  the SCI. AM., July 4, 1891. Makes pic· 
tures 2�x2%: in. With each camera 
is included a complete set of cherui-
r��C���!b�

l
u�PC:6�i�p�g��.fha:;:� 

age card mounts, 1 printing frame. 
2 japanned trays, etc. A complete 
instruction book with each camera. 

1m, BlakeSlee & WIllIams Co" ��� �';,0r'�d�i��: 
DEAF��>§§· I!,;�.��RFi�,I,U�n'�y�'�,� 
()nJy by F. HIsCO�:8�3 ���=;:�� Y':w :A�rf�;���k foai�r���F R E E 

Scientifi c 8!!.Q! Catalogue 
It E C E N T L Y  P U B I, I !,; H ED. 

Our l I e w  eatalo/o!ue con t ai n iniZ over 100 pa,L!e8, includ­tnll works on more than tIfty ditferent 8ulJjects. "' i l l  be mai led t ree t o  any add ress on applicat.ion. IU IJNN &:: C U . ,  Pub l i ehers Scient itlc American. 

_________ �3�b�· 1_1�l road wlly, N ew Y o rk . 

PATEN T STEAM·PIPE CAS I N G  -FOR­
Underground SleU Jll Pipe. 

A ,  WYCKO F F  & SO N ,  

C:J:...A.:FI.::Ei;;.· S 
Ventilating and Drying 

F A N S . 
Hunning, A d j u s  t M b I e 

Self .. Oi l ing Beariml's. 
(mtalogue free. 
Pl ess J{ol l s  for \Vool \Vashing and 

Hyc ing Mach i l l(��. 
(� EO. I'. (; 1 , ,\ R H" I U n n u !. 

Box L. \\" i lldsor J .ocks , Ct .. 

T
HE P E N N A .  D I A M O N D  D R I LL &. M F G .  CO.  
B I R D s n O R O .  PA . .  Bui lder" of High Class 
Steam Engines. Diamond Dril ls, Power and Hand 
Cranes, and General Machinery. 

D E V ELOPM E N T  OF A M E R I C A N  
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J lal bla�t furnaces in the Enited States. showing the 
changes in design and pract. ice by means of which ex­
traordinarily l arge yields have heen obtained in the last 
decade. With 8 figures. Con ta ined in S( 'H::'\'TIFIC AMEH.IC AN  8UP l'LEM �;NT, No. , ,. t; .  Price 10 cents. To 
be had at this office and from all newsdealers. 

Haryesl�Excursions 
At LOW RATES 

via  Missou ri Pacific Ry. 
and I ron M o u nta i n ·, Route. 

To Missouri, Kam;as, Arkamms. Texas and aU 
29�lnJ����� ����s��ir�s

s
t
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H. C. TOWNSEND, G. P. A. , St. Louis,  Mo. 
THE "CARFIELD" 

Locolnotive I n j ector, 
A u toln n t i c  I nj ector, 

) ) o l l b l e  J et I llj eetOl" 
a n d  Ej ector. 

BeMt Boiler Feeders known 
for Hot or Cold Water Lifting 
or taking water under prea-

sure. J:ir "" ,ul for Frice LISt.. 
The (:>tal' fi e l d  ]UJ eCl01' ( :O . ,  Mfs. 
1). O. Box 69. W ADSWOH.'1'H. OHIO. 

A Groat Auvortisin[ Monillln. 
The Architects and Builders Edition 

of the Scientific A merican. 
(Establ ished 1885.) 

This superb architectural work has by far the Ia.,-gest 
circulation of any periodical of its class. It goes di­
rectly into tile hands oj t hose who hare t he onie1"'iH(J oj the 
grea,t bulk of IJllilding lUa t er'ials and A mA'iances. namely. 
the Architects. Builders, Constructing and Sanitary 
Engineers, Contractors. and House Owners. 

The Building Edition of the SCIENTU'IC AMERICAN 
is unq nest ionaf,111 the very best advertising medium for 
manufacturers and dea1ers in Bnildin� Materials, Car­
penters' '.rools, \Voodworking Machinery. Heating. Ven,. 
tilating, Plumbing and Sanitary Appliances. Roofing. 
Architectural \Vood and Metal Work, Bui lders' Hard-. 
ware, Doors. ::-lash, Bl inds, Paints. and in fact all goods 
which enter into or are used in the constructton and 
maintenance of Buildings or works of any kind. 

The rates for advertising are moderate. For terms 
address MUNN & Co., Publisher •• 361 Broadway, N. Y. 

• W 0 R K I N G M O D  E L'S & L IGHT MACHI N ERY.  I NVENT IONS  D EVE L O PED .  Send  fO l' Mode l  C i rc u l a r. J o n e s  Bros .  E C o  .. C i n't i . 0: \ 
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�ilverfigemenf&. 
Inside Page, eacb insel'tion - - ,. 5 cents n l ine 
Back Page, each insertion - - • _ $1 .00 n li n e 

The above are charges per 8f,Z'ate line-about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver­
tisements at the same rate per agate l ine, by measure­
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

THE PREMIER CAMERA 

Is TH E B E ST I N  M A R KET. 
Simple of Manipulation. 

Plates or F i l m s  are used. 
The Sh utter Is always set. 
PR I C E  $1 8.00. 

Send for Catalogue and copy of Modern Photography. 
WE M A K E  A LL K I N DS OF CA M E RAS. 

ROCHESTER OPTICAL COMPANY, 
14, S. Water St., ROCHESTER, N. Y. 

The 

H A N DY 
Gate Valve for low 

steam, water, 
et.c .• being simple, 

more compact, hetter 
suited for th� purpose 
a n d  much lower i n  

price ftlan wheel-handled straightway 
valves, is rapi d lY supersedin2: these 
and stop cocks, where pressure is  be­low 75 pounds, Absolutely tiJ,{ht, 
Lever remains fixed at any opening, 
is detachable and indicates de�ee of opening. Sizes � in. to Ii in. Investi,rate. 

LUDke.belmer Brass lUg. (JO. ,CiD" 0, 

Remington 
Standard 
Typewriter 
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the experience gained during the FIFTEEN 
YEARS in which it has been the 

STANDARD WRITING-MACHINE O �' THE WORLD 
SEND FOR ILLUSTRATED CATALOGUE. 

Wyckoff, Seamans & Benedict, 
327 BROADWAY, NEW YORK. -----

�ATENTS ! 
\ 'c- ' , ;\IESSRS. MUNN & CO. in connection with the publication of t

h

e SCIENTIFIC 
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A"ERICAN, continue to examine improve­ments, and to act as Solicitors of Patents for Inventors. 
In this line of business they have had fortU-:fil'f' years' 

e.rpt'riI ' l ICr, and . now have 1.1neqnllled facilities for the 
preparation of Patent Drawings, SpeCifications, and the 
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& Co. al�o attend to the preparation of Caveats, Copy­
rights for Books, Labels, Reissues, Assijznments, and 
Reports on Infringements of Patents. All business in­
trusted to them is" done with special care and prompt­
ness, on very reasonable terms. 
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P

atents} Appeals, Reissues, Infringements1 ASSignments, ReJected Cases. Hints on the sale or Patents, etc. 
We also send, free of chargf, a Synopsis of Foreign Pa­

tent Laws, showing the cost and method of securing 
Patents In all the pnncipal countries of the world. 

M(1l!ill!il & CO.,  Solicitors of Patents. 
3fH Broadway, N ew York. 

BR "-1\lC1l: Oll'FICES.-No. 622 and 6'M F Street, Pa­IlIflQ �lUlding, � m Street, WlIIlhington, D. Co 

Ititufifi t �mtritlu. 
SI EM ENS' + CABLES. 

S U B M A R I N E , + + 

U N D E R C R O U N D , 

I N T E R I O R .  + 

+ + + T E L EC R A P H, 
oJ. + + T E L E P H O N E, 

E L E C T R I C  L I C H T .  
Manufactured under authority of 

SIEMEN S & H A LS K E  by T il E  E D I S O N  GENERAL ELECTRIC CO. 
at their S l: I I E:S ECTA D Y  W O R K S. 

Address, 
Estimates furnished on application. 

Cable and Wire Department, Edison General Electric Company, 
EDISON B U I LD I l!ilG, Broad St., NE\V Y ORK. 

� to fJO H. P. THE Motor of 19th Century � Can be used Any Place. to doAny 
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Ashes ! No Gauges ! No En�i­
neer ! A perfectly safe Motor 

. .  • . . for all places and purpol:les. Cost 
i " " . .. h�l?'p��at�(Y;h g�gl��t�·ho����o�Z! 
� ,  '- =-::s cr. For circular�. ete .. Hddress 

E.onolllY, Reliabil ity, CHARTER GAS E N G I N E  CO,  SImplicity, Snfet.y. P. O. Box 148, �terl in", III. 

TRANSMISSION O F  POWER BY COM-
pressed Air.-A valuable and interestin� review of the 
present st.atus of the problem of el'tab1i�hing compressed 
nir plants for furnishing motive power to consumers. 
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from al l newsdealers. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WIn. 
Transparent 

Films. 
For sale by all Photo. Stock Dealer •. 

TH E EAST M A N  COM PA NY, 
Send tor Catalogue. lWCHESTER, N. 1" 
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SUPPLEMENT. No. " ". Price 10 cents. To be had at 
this Office and from al l newsdealers. 

PATENT JACKET KETTLES � 
Plain or Porcelain Lined. / Tested to 100

, 

lb. pressure. Send for HstS. '

, 
BARROWS - SAV�;ItY CO.. " 

S. Front &. Reed Street�, Philadelphia.. Pa. 

E L E C T R I C P OW E R  A P P A R A T U S, 
FOR EVERY VARIETY OF MEOHANIOAL WORK. 

SAFE, SURE, RELIABLE. 
E!'!TIlliA T HS FURN I S H E I> .  S HN I>  F O R  CATA LOGUES. 

T H O M S O N - H O U ST O N  M O T O R  CO., 
620 ATLANTIC AVENUE, BOSTON, MASS. 

$ 8 5 \..o�e" Diamond Safety $ 8 5 
Diamond Frame, Steel Drop Forgings, Steel Tubing. Ad)ustable �.all Bearing� to all Run­

ning Parts, including Pedals. Susp�nslOn Saddle. � Illest materIal 
money can buy. Finished III enamel and nICkel. 

Strictly high grade in every particular. N o  hetter machine made at any price. 
Bicycle CataZoQuf l'ree. Send s-i.x cent.s in st.amps jor our tOO-paae illustrated catalogue 

of Guns, llijtes. Revolvers, Sporting Goods of all 

k

inds, etc. 
J O H N  P. LOVELL ARMS CO.,  1 41 Washington Street, BOSTON ,  MASS. 

M A C H I N E  T O O L S  
En�ine Lathes, Planers, Shapers, Tur­
ret Lathes, etc. I'T'Send for Catalogue, 
The Hendey Machine Co.,Torrington, Conn. 

H U D S O N ' S  G A R I>EN 

JAMES WATT, AND THE APPLICA- se M e nd er. 
I e  a chi ld cnn use I t .  -",,�";:- .,.cc descriptil'e circular. tion of Science to the Mechanical Arts.-By Archihald 

Barr, B.Sc. A very interesting review of the Ufe work 
of the celebrated enlZineer, with the lessons to be drawn 
from it by those who are enterin6Z" upon the study of 
science with a view to its application in engineering 
work. Contained in �CIb:NTIFlC Al\Ii'atlC.A.N SUPPLE­
M " ' ·'\  No. , 44. 10 cents. '1'0 be had at this office 
and from all 

D E FIANCE MAC H I N E  

NO. 0, HUB TURNINC LATHE. 

WO RKS.  
BUILDERS OF 
H U B ,  

SPOKE, 
W H E E L, 

WAC O N  
AND 

Carriage 
Machinery. 

DEF IANCE, 
Ohio, u. 8. A. 

containing 6 Tubes, 2C 
Bands. 
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air Pliers, 

��"t��

ai 

p

arfs

1 ·�?d 

s e p a r a t e l y. All 
dealers keep them. 
Agents ,,·anted. 
CHAS. E. HUDSON, 
Leominster. Mass. 

COMPLETE STOCK OF 
Double Brace, Self- Oiling, A djusta­

ble Ball and Socket Hangers, 
Pillow Blocks, Post 

Hangers, Etc. 

EDISON GENERAL ELEOTRIO 00., 
SCHENECTADY, N. Y. 

THE AMERI�AN ULL TELEPH�NE ��. 
95 MILK ST I, BOSTON ,  MASS. 

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

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

l3 A L L  AU T O M AT I C  
"" A C E O N L y  C UT O F F E N G I N E  
""' H EB YB A L- L E N G I N E C O. I E R I E  P A . 

GEAR CUTTING 
I,eIand, Faulconer & Norton Co. ,Detroi t,Mich 

T :::S:: E 

ESTA B),JSH E D  1 1',1 6. 

The Most Popular Scientific Paper i n  the World 

Only  ,",3.00 a Year, J n cl n ll i n g  Postna-e. 

\\reekly-�j2 N 'l JnbcJ'� n Year. 

This widely circu lnted and .plendidly Illustrated 
paper is published weekly. Every number contai ns six­
teen pa�es of useful information and a larg-e number of 
ori�inal engravin,;zs of new invention� and discoveries. 
representing En�ineering Work8, Steam Machinery, 
New Inventions, Novelties in Mechanics, MalJ1.lfactures. 
Cbemistry. Electricity. Teleg-raphy. Photog-raphy. Archi_ 
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of patents each week. 

Tel'lD!ii of � lIbscJ·j ptj oll .-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber in the United States, 
Canada. or Mexico, on receipt of th .. ee dol lnrM by the 
publishers ; six months. $l.fJO ;  three months. $1.00. 

Cl llbs.-Special rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefuJ ly placed inside 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable �.:,� 

M U N N  & (� O . ,  3 6 1  Broadway, New York. 
---0---

T H E  
jdtntifit �tUtdtnn jupplttUtnt 

This is a separate and distinct publication from THE 
SCIENTIFIC AMEUICAN, but is uniform therewith in size, 
every number containin� sixteen large PaJles ful l  of en­
gravings, many of which are taken from foreign papers, 
snd accompanied with trnnslated descriptions. TB E 
SCIENTIFIC AMERICAN SUPPLEMENT is published week­
ly, and includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biolog-y, Geology, Mineralogy, Natural 
History, Geography. Archreolog-y. Astronomy Chemis_ 
try, Electricity. IJight, Heat, Mechanical }Ijn,;zineering, 
Steam and Railway Engineerin�, Mining. Ship Bui ldinlil'. 
Marine Engineering, PhotolZraphy, TechnololiZY, Manu­
facturinJ,!" Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, l\iedicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The 1/WHt i1Jl1lOrtw / t  Entrinnrillg ll'"orks, Mechanisms, 
and Mant!factures at home and abroad are il lustrated 
and described in the SUPPLE)JENT. 

Price for the SUPPLEMENT for tbe United States and 
Canada, $5.00 a year j or one copy of the SCIENTU'IC AM ... 
ERICAN and one copy of the SUPPLEMENT. both maHed 
for one year for $7.00. Sing-Ie copies, lO cents. Address and 
remit by postal order, express money order, or check, 

M U N N  & CO., 361 Bl·oudway, N ew York, 
Pnblishers SCIENTIFIC AMElI1CAN. 

---0---

�uilt1ing �ditbm. 
THE SCIENTIFIC AMERICAN A R C H  I T E C T S' AND 

BUILDERS' EDITION is issued monthly. $2.fJO a year. 
Single copies, 25 cents. }I'orty large quarto pa�es, equaJ 
to about two hundred ordinary book pa"es : forming a 
lartle and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other flne 
engravinlls ; i l lustrating- the most interesting examples 
of modern architectural construction and aJ l ied subjects .. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi­
dences, city and country. including those of very mod­
erate cost as well as the more expensive. Drawings in 
perspective and in color are given. together with fun 
Plans, Specifications, Sbeets of Details, }�Btimates. etc. 

The elegance and cheapness of tbls mallDiflcent work 
have won for it the Lllrlle�t (�ircu Jation of any 
Architectural publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

lll U N N  & CO., PubJj�hen, 
361 Brou d w n )" ,  N ew York. 
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