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HIGH-SERVICE WATER TOWER, BROOKLYN. 

A large section of the city of Brooklyn, near the 
main entrance to and along the southwestern bound
ary of Prospect Park, is on pretty high ground, aud 
on this account an important distributing reservoir 
was located here many years ago. The water level of 
this reservoir is 198 feet above tide water, and its ser
vice has been of an entirely satisfactory character for 
the area it was intended to supply with water, for at 
the time the reservoir was constructed the high 
ground in the neighborhood of the park was almost 
entirely unoccupied, and the level of the built-up 
section of the city was so much lower that a good 
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water pressure for house service was easily maintained. portion of this high land borders upon one of the most 
In but few large cities, however, has there been such beautiful parks in the world, the main entrance to 
a steady and substantial gorowth as has been character- which forms the subject of our illustration. 
istic of Brooklyn for several years past, and the entire The new high-service water tower now being com
region lying directly around the reservoir, with still I pleted, and which forms a prominent feature of the 
higher portions along the park border, is now being picture, is designed to supply the water for house ser
occupied as a residence section, a great part of it being vice for this neighborhood, the pressure afforded by 
already covered by handsome brownstone structures. the old reservoir being insufficient to cause the water 
The site is a commanding one, as from "Reservoir Hill" to flow above the first or second stories in buildings 
the view takes in the larger portion of the two cities of occupying the highest sites. The tower is located at 
New York and Brooklyll, as well as New York Bay one corner of the old reservoir, and is built of Con
and the Narrows, out to the Atlantic Ocean, and its necticut red granite. It has an extreme height of 166 
value is greatly enhanced by the fact that a large (Continued on page 149.) 

THB NEW HIGH·SERVICE WATER TOWBR, BB.OOltLYN. N. Y., AND PROSPECT PARlt PLAZA. 
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, titntifit �mtritau. 
THE ROCHESTER MEETING OF THE AMERICAN 

ASSOCIATION. 

In one reEopect the transactions of the American 
Association for the Advancement of Science might be 
made more available, if not more valuable, by follow
ing the example set by the American Society of Civil 
Engineers. The latter issues in advance, strictly for 
private use, official abstracts of all papers to be read. 
The result is to shut off much desultory discussion, to 
embody in more definite shape the work done, to 
make accessible the substance of papers that one fails 
to hear, and finally to facilitate the work of conscien
tious reporters trying to gather crumbs from the 
intellectual feast for the general public. The present 
plan is bewildering. Every morning a printed pro
gramme is distributed with lists of topics fo!' the eight 
sections, and a definite time allotted to each topic. 
Practically the programme is trifled with. A paper 
may get an hour for which only fifteen minutes had 
been allowed, or the whole order may be set aside to 
suit some whim. We went to a certain section anxious 
to hear certain papers that had been announced, but 
not one of which was read. We were treated instead 
to a rambling discussion, not on the programme, that 
was prolonged until noon, and our morning was 
wasted. Men of science should be men of system and 
should stick to their programme. 

Among the many papers that were presented, 182 in 
all, we can only notice a few. In the chemical section, 
an important topic discussed was" The Post-mortem 
Imbibition of Arsenic." The paper was by Dr. W. P. 
Mason, of ·Troy. He asserted that in some cases, where 
an autopsy had showed arsenic in the stomach and 
other organs, its presence might possibly be accounted 
for by imbibition after death. In proof of this he cited 
an instance in which a person was supposed to have 
been poisoned, because arsenic had been found in the 
stomach. It was testified, however, that cloths satu
rated with an embalming fluid had been laid on the 
face and other parts of the body. This fluid contained 
zinc as well as arsenic. Tests were applied and both 
metals were detected. In the discussion on this paper 

several similar cases were described, all going to show 
that metallic poisons may be absorbed through the 
pores of the skin after death so as to be found in 
appreciable quantities in the interior organs. The 
bearing of this on medical jurisprudence is obvious. 

Professor George E. Hale explained to the astronom
ical section the working of the spectroheliograph. and 
the results of the study of the sun by its means at the 
Kenwood Astro-physical Observatory, at Chicago. 
The lantern illustrations were admirable, being un
doubtedly the most accurate photographs yet taken of 
the sun. A series of slides shu wed the rapidly succeed
ing phenomena of an enormous solar eruption. First 
was shown a large black spot shaped quite like a 
terrestrial volcano. Next was seen the same, only a 
vast fiery cloud rolled up from the crater, by which 
the spot was entirely concealed from view. The shape 
of the fiery mr '3S changed incessantly, marked differ
ences being . lsible even in photographs taken only 
one minute apart. The entire activity lasted but an 
hour and forty minutes; at the end of which time the 
original black spot reappeared hardly modified in 
either shape or magnitude. 

Professor R. T. Hill, of Texas, read an extended 
paper on "The Volcanoes of the United States." 
Tropical America presents some of the most superb 
volcanic spectacles in the world. In Ecuador are 
twenty volcanoes from 16,000 to 22,500 feet high, eigh
teen of them being crowned with eternal snow, and 
eleven had never been scaled by any living creature. 
Fifty more exist in the Central American region, and 
twenty· one in Mexico, chief of which is the lordly 
Popocatapetl. The peninsula of Southern California 
is a mass of ancient volcanic debris, with many 
craters still smoking. Only in April, 1892, the earth
quake shocks from one of these shook the whole State 
of California. The volcanic field of the United States 
extends from California through Arizona and New 
Me:X'ico, and northward through Idaho, Oregon and 
Washington. Hundreds of lava flows can Qe traced, 
and vast piles of ashes rise above the plains higher 
than the combined heights of the Eiffel Tower and 
Washington Monument. Should Mount Capulin be
come active again, its flames would be visible from 
Denver to Galveston. Scores of extinct volcanoes are 
visible in the vicinity. Around the San Francisco 
mountains extends a lava field covering 20,000 square 
miles and including over three hundred peaks. 

In Southern Utah stands Mount Filmore and other 
volcanic cones of still more recent date, and farther to 
the north are the lava beds of the Modoes. Skirting 
the east front of the Sierras are' volcanic openings 
whose forces seem to be only slumbering. The great 
range terminates in Northern California with Mount 
Shasta, Mount Hood, Mount Adams, Mount Rainier 
and Mount Baker. We must go further north to see 

the most interestiu!? volcanic features of our country, 
in Alaska and its islands, whose sixty-one volcanoes 
have been in eruption more than fifty times during 
the last three hundred years. Outside of Alaska it is 
impossible to say when the last eruption took place in 
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the United States; but many believe it to have been 
within the last two hundred years. 

Some problems of the iron ore found in the Mesabi 
range in Minnesota were discussed by Professor N. H. 
Winchell. He claimed that the theory of the substi
tution of iron for limestone was opposed by the non
existence of any limestone in the region. Also that 
the idea of a change from carbonate of iron to the ox· 
ide of iron was opposed by the non-discovery of any 
spathic iron in the formation, even in any of the 
deep borings passing through the ore horizon. The 
decay of ferriferous schists is negatived because of the 
absence of any schists contiguous to the ore. Accumu
latioil in troughs formed by dikes cutting tilted strata 
is impossible, because no such dikes occur in the 
region. The geological relations of these ores and their 
kinds were described. Thertl is but one known cause 
acting with sufficient force on sufficiently wide geo
graphic area to explain the distribution of this ore, 
and that is oceanic sedimentation. It is evident that 
there has been a profound change; but whether it 
took place before or after consolidation, and whether 
in Taconic or in recent time, is unknown. There seems 
to have been something peculiar either in the nature 
of the sediments of this horizon or in the influences to 
which they have been subjected, and this peculiarity 
is expressed on both sides of the Lake Superior basin. 

A paper was read by Professor E. D. Cope, on the 
" Cenozoic Beds of the Staked Plains of Texas. " This 
vast plain, covering 50,000 square miles, has a gentle 
synclinal structure, depressed to the east, overlying 
beds of the Triassic and Permian, and was once occu
pied by a fresh lake with changeable boundaries. 
There are no springs, but the underlying clays are 
watertight and can be reached anywhere in two or 
three hundred feet. The northern and eastern edges 
are cnt by canyons resembling in color and strati
graphy the features of the Grand Canyon of the Col
orado. The edge of the plain is marked generally by 
a steep palisade. Professor Cope found three hori
zons of the Cenozoic. The Equus beds are considered 
identical with the Lafayette formation. No marine 
fossils were found anywhere. In the Equus beds were 
the remains of two species of horses and also elephants. 
In the Blanco beds occnr three species of mastodons, 
and one of megalonyx. In the Loop Fork beds occur 
three-toed horses along with mastodons. 

The Lafayette formation referred to above was more 
fully described as to its continental distribution by Mr. 
W . .T. McGee. It is one of the most recent and also 
extensive formations known. It extends from Balti
more to Florida, thence across to the Mississippi, and 
up the valley of that river as far as Southern Illinois, 
and across to New Mexico. The formation exposes 
about 100,000 square miles, with about twice as much 
more overlaid by the Columbia and other formations. 
Its thickness varies from fifty to three hundred feet, 
and its color changes from a dark red loam to a whit
ish marl. The poverty in fossils makes its determina
tion difficult, but it is thought to be in general a littoral 
deposit. The lessons which it has to teach have an 
important bearing on the subject of continental evolu
tion. 

Professor McGee also read an important paper on 
comparative chronology. He considered the subject: 
First, with reference to natural time limits-the day, 
month, year, chang, narus, and Platonic year. Second, 
historical eras, as determined by rhythmic and cyclic 
motions, the conjunction of cosmic bodies, and also by 
artificial eras, dating from catastrophes, the found
ing of nations or from great religious events. Third, 
biologic periods, indicated by the introduction of dif
ferent forms of life, from its faiutest signs up to man, 
which cannot be reduced directly to cosmic or historic 
terms: Fourth, the geologic periods, which can only 
be approximately correlated with historic or cosmic 
terms. This portion of the paper was illustrated by 
ingenious diagrams, without which it might be diffi
cult to make the author's meaning clear. He dis
cussed in a spirit of fairness the controversy between 
the geologist and the physicist-the former demand
ing a hundred times as much as the latter is willing 
to grant. He believed it to be the office of anthro
pology to mediate between the two extremes. In re
ply to an inquiry, he said that the antiquity of man 
probably extended only about ten thousand years into 
the past. and that of his anthropoid progenitor about 
forty thousand years. 

Appropriately following the above was a highly 
original and valuable article by Prof. W. H. Holmes, 
on the aboriginal quarries of flakable stone, and their 
bearing upon the question of palreolithic man. The 
conclusion reached by the author, and generally con· 
curred in by others, was that in view of ascertained 
facts, the matter needed thorough revision. and 
that every case arising should be decided on its own 
merits. 

An illustrated lecture was given in Music Hall by 
Prof. G. K. Gilbert, of the United States Geological 
Survey, on "Coon Butte, and Theories of its Origin." 
This is the locality to which attention was called in con
nection with the last annual meeting, since when Prof. 
Gilbert and Mr. Marcus Baker had visited it, in orderto 
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determine its origin. The impression which had previ- ' western elongation on the 19th, at 1 h. A. M., when Venus, Jupiter, Mercury and Neptune are morning 
ously prevailed that this remarkable butte, found in she is 46° 5' west of the sun. Henceforth, she will ap- stars or on the sun's western side at the beginning of 
Arizona near to the Canyon Diablo, was caused by the proach him, rise later, change from retrograde to the month. Mars, Saturn and Uranus are evening 
fall of a meteorite, gave way before a volcanic theory direct motion, and slowly make her way toward the stars or on the sun's eastern side. 
which was established as correct. sun, until she is lost in his brilliant beams. When the • I ••• 

The next annual meeting of the A. A. A. S, will be year closes, she is still morning star. A New Hybrid Oak. 

held in August, 1893, at Madison, Wis. Prof. William The moon, four days before her change, is in con- A glance at the last edition of Gray's "Manual of 
Harkness, of Washington, D. C., was elected president ; j unction with Venus, on the 16th, at 4 h. 56 m. P. M., Botany " will show a list of hybrid oaks, and it will be 
Prof. F. W. Putnam, of Cambridge, Mass., permanent being 7° 36' north. observed that Quercus nigra, the black jack oak. has 
secretary; T. H. Norton, of Cincinnati, general secre- The right ascension of Venus on the 1st is 7 h. 44 m., given rise, as one of the parents, to two forms, and 
tary ; and H. L. Fairchild, of Rochester, secretary of her declination is 17° 25' north, her diameter is 29'.8, that Quercus ilicifolia, the black scrub oak, has given 
the council. Officers were also chosen for the various and she is in the constellation Gemini. rise to one. Thus nigra; crosses with the shingle and 
sections. It was announced that an anthropological con- Venus rises on the 1st at 1 h. 53 m. A. M. On the the willow oaks and ilicifolia probably with the scar-
gress would be held at the Columbian Exposition dur- 30th she rises at 2 h. 7 m. A. M. let oak. These forms are recognizable, particularly 
ingthe week following the next annual meeting of the JUPITER the first two, which have in consequence received 
A. A. A. S., with representatives of every American tribe, names The fact that n,;gra crosses wl·th ,;l,;c,;�ol,;a is morning star. If Mars takes the first place on ac- ' 0 0 0 OJ' 0 , 

from Terra del Fuego to the Esquimaux of the Arctic count of the great expectations aroused in the popu- however, has not been recorded, but a number of 
zone. As an outgrowth of this congress, it is meant lar mind that important discoveries were obtained interesting trees of this parentage may be seen on the 
to found a museum of ethnology at Chicago, materials sandy soil at Watchogue on Staten Island during his recent opposition, and Venus wins the ' . 
for which are now being collected by the ship load in Quercus nigra is plentI'ful there and so I'S Quercus second place from her exceeding beauty as morning , 
Y.ucatan, Ecuador, Peru, Chile and el!;lewhere. A com- star, Jupiter merits the third place, for he is lord of ilicifolia, and among these trees, which are easily 
mittee was appointed to secure rooms for the various separated stand a number of forms that have I'n part the ascendant in the solar community. He shines with ' 
sections of the A. A. A. S. to be used as headquarters increasing luster every night as he looms grandly the characters of each. They resemble nigra in being 
during the entire period of the exposition, each room erect in growth in the abruptly taperI'ng branches above the horizon, appearing on the middle of the ' , 
to be in the building the contents of which are most and in having the leaves rusty pubescent beneath month at 7 O'clock, outshining Mars in his decadence, 

' - . 
closely allied to the branch of science represented. and reigning supreme over the star-lit sky, until They resemble ilicifolia in being small, in their 

In connection with, and at the close of, the Roches- Venus rises to bear him company. September is the smooth, light-colored bark, and in the retention of 
tel' meeting. delightful excursions were made to Nl'- their catkI'ns throughout the summer OccasI'onally a month preceding his opposition, which occurs on . 
agara Falls, Watkins Glen, Stony Brook Glen, the October 12. The month before and the month after Q. nigra will retain its catkins late into the year, but 
State Fish Hatchery near Mumford, to Mount Morris, culmination include the best conditions for the ob- it is not a usual feature of the tree, as with Uicifolia. 
Portage, and other localities. At the closing session These trees vary considerably individually and are servation of planets. This is eminently true of Mars, ' .  , 
Secretary Putnam announced that 65 members had but in the case of Jupiter needs to be modified, for this as interesting in this respect as the hybrid oaks re-
been made fellows at this meeting: that 175 new mem- giant planet is bright as long as he can be seen, shin- ported from Richmond Valley, Staten Island, in the 
bel'S had been elected, and that 456 members and fel- ing with a radiant luster that seems never to grow SCIENTIFIC AMER�CAN

. 
of November 10, 18�8. A more 

lows had been registered as in attendance. d' J ·t ill b th t f th S t b extended account IS bemg prepared, but thIS will serve 
I SUPP thO k '11 b f d . 1m. Upi er w e e s arry gem 0 e ep em er I t ·  'd f thO . t t' h b"d A 't ' n our LEMENT IS wee WI e oun an In- nights, as, rising with majestic grace, he makes his 0 gIve.an 1 ea 0 IS. m eres mg y r�. s 1 IS a 

teresting paper read before the association on explora- way to the zenith, and slowly descends in the western recogmzabl� for�, I WIsh to propose fo� It the name of 
tions at Copan, Honduras, by Mr. M. H. Saville, and sky until his light is lost beneath the western hills. Quercus bn�tom, after Dr. N: L. Bntton, who �as 
also a paper on mineralogical exhibits at the World's The moon makes a close conjunction with Jupiter born on the Island: and w

.
ho, WIth M�. Arthur HollICk, 

Fair, by Mr. Geo. F. Kunz. th 9th t 7 h 57 A M b ' 15' th Th has done so much m making known Its flora. 
on e , a . m. . ., el ng nor . e 
conjunction is invisible, occurring in the daytime, but WILLIAM T. DAVIS . • 

POSITIONS OF THE PLANETS IN SEPTEMBER. 

MARS 
is evening star. His great work is accomplished, for 
the opposition of 1892 is an event of the past. He made 
his neighborly call, nearly a month since, and is now 
speeding his course away from the earth, while his 
ruddy luster is fading, and his marvelous size is 
diminishing. We place him first on the September 
annals on account of the widespread popular interest 
aroused by his unusual appearance. It is to be hoped 
that full reports may speedily be received from all the 
observatories that have made a specialty of the study 
of the Martian planet, and that thus all unreasonable 
expectations may be laid to rest. There are two points 
Ilomong the problems concerning Mars that are of spe
cial interest. One is the solution of the question 
regarding the nature of the so-called canals and their 
doubling. The other is the displacement of Mars 
among the stars at the time of opposition, in order to 
determine the solar parallax. When the observatories 
on both sides of the Atlantic have made full reports, 
and when these reports have been corrected, com
pared, and made into maps, we may hope to learn 
something of what was really seen on the face of Mars 
in the opposition of 1892. The earliest time to look for 
reliable tidings is in October, and the addition to our 
knowledge of the Martian planet will probably be 
small. 

Mars contributes an important event to the record 
of the month. He is in perihelion, or nearest the sun, 
on the 7th at 3 h. 53 m. P. M., when he is 13, 000, 000 
miles nearer the sun than when he is in aphelion or most 
distant from the sun. If perihelion and opposition 
had occnrred together, Mars would have been a more 
distinguished object, but the most perfect conditions 
united are rare in celestial phenomena. The war god 
was satisfactory, though not arrayed in his most gor
geous garments. 

Mars is stationary on the 4th, and then changes his 
course, moving eastward or in direct motion for the 
rest of the year. 

OCCULTATION OF MARS. 

The moon, two days before the full, occults Mars on 
the 4th, the planet disappearing on the dark edge of 
the moon. The phenomenon will be visible in Wash
ington and vicinity. The immersion in Washington 
mean time takes place, on the 4th, at 1 h. 22 m. A. M. , 
and the emersion at 2 h. 6 m. A. M. , the occultation 
continuing 44 m. 

The moon is in conjunction with Mars on the 4th at 
{) h. 50 m.A. M., being 44' north. 

The right ascension of Mars on the 1st is 20° 45', his 
declination is 24° 17' south, his diameter is 24'.0, and he 
is in the constellation Capricornus. 

Mars sets on the 1st at 2 h. 26 m. A. M. On the 30th 
he sets at 1 h. 1 m. A. M. 

moon and planet will be near together on the evening A
· 

I., 
• 

Mountain Search Light. 
of the 8th, and the celestial exhibition will be passing 
fair. The conjunction will be an occultation for ob- A splendid electrical search light has lately been 

servers who see the moon in her geocentric position, installed at the little hotel on the summit of Mt. 

and who are within the limiting parallels of 56° north Washington, N. H., and several very interesting ex

and 30· south latitude. perim�nts hav� been tried with it recently. By 

The right ascension of Jupiter on the 1st is 1 h. throwIllg
o 

the light �oward the sk� at an �ngle of 

32 m his declination is 8° 0' north his diameter is 45'. 2  about 45 the reflectIOn was seen III the all' above 

and he is in the constellation Pisc�s. ' I Portland, Me., a distance, air line, of 85 miles ; but 

Jupiter rises on the 1st at 8 h. 2 m. P. M. On the' the angle transversed by the light flashes was 110 miles. 

30th he rises at 6 h. 12 m. P. M. Telegraphic messages by means of these flashes were 
sent from Mt. Washington to the Western Union 

SATURN Office in Portland, and answers returned by wire. 
is evening star until the 25th, and then morning star. It would be an interesting experiment to locate 
He is in conjunction with the sun on the 25th, at 5 h. another flash light of equal power on some elevated 
25 m. P. M. , when he passes from the eastern side of point far distant from Mt. Washington, and thus es
the sun to the western. This, according to astrono- tablish flash light communication in both directions. 
mical calculation, ranks him as morning star. The law Long distance signaling by sunlight by means of 
is that planets on the western side of the sun rise be- mirrors has been practiced for military purposes. 
fore him and are called morning stars, while planets on But this requires the signaling stations shall both be 
the eastern.side of the sun set after the sun, and are I in the line of vision. Moreover, the system can only be 
called evemng stars. worked during sunshine. With the electric system it 

The moon the day after her change is in conjunction is not necessary the stations shall bf in the direct 
with Saturn, on the 21st, at 3 h. 48 m. A. M., being 1° line of vision, as the sky above the objective station 
l' north. receives the illumination. 

The right ascension of Saturn on the 1st is 12 h. 
5 m., his declination is 10 49' north, his diameter is 
15'.0, and he is in the constellation Virgo. 

Saturn sets on the 1st at 7 h. 21 m. P. M. On the 
30th he rises at 5 h. 32 m. A. M. 

MERCURY 

is morning star. He reaches his greatest western 
elongation on the 1 1th, at 8 h. A. M., when he is 17° 
55' west of the sun, and may be visible to the naked 
eye under favoring weather conditions. 

The right ascension of Mercury on the 1st is 9 h. 59 
m., his declination is 9° 46' north, his diameter is 9'.6, 
and he is in the constellation Leo. 

Mercury rises on the 1 st at 4 h. 36 m. A. M. On the 
30th he rises at 5 h. 24 m. A. M. 

NEPTUNE 

is morning star. He is in quadrature with the sun on 
the 3d, at 5 h. A. M., being 90° west of the sun. His 
right ascension on the 1st is 4 h. 40 m. , his declination 
is 20° 36' north, his diameter is 2'. 6, and he is in the 
constellation Taurus. 

Neptune rises on the 1st at 10 h. 32 m. P. M. On the 
30th he rises at 8 h. 38 m. P. M. 

URANUS 

is evening star. The moon makes a very close con
junction with Uranus on the 23d. at 8 h. 10 m. P. M.,  
being 5'  south. The m oon occults the planet for ob
servers who see her in her geocentric position. Jupi
ter is occulted under the same conditions. The moon 
therefore occults four planets, Mars, Jupiter, Saturn, 
and Uranus, during the month. 

• ·e . •  
Precautio n.. Agaln .. t Cholera. 

Official information having been received of an epide
mic of cholera in Russia, and in view of the large immi
gration into the United States from said country, and 
of the danger that exists of the introduction of cholera 
into the United States through the medium of per
sonal effects and baggage of said immigrants, it is by 
the Treasury Department ordered that on and after 
September 18, 1892, no vessel having on board personal 
baggage, bedding, clothing, etc., belonging to immi
grants from Russia or belonging to immigrants from 
any cholera-infected district, shall be admitted en· 
try into the United StateE> unless accompanied by 
a certificate from the consular officer at the port 
of embarkation to the effect that said personal 
effects, baggage, etc., have been disinfected in accord
ance with the methods hereinafter described. 

For the- disinfection of said articles one or more of 
the following methods will be used, all articles to be 
unpacked and freely exposed for disinfection : 

1. Boiling in water not less than one hour. 
2. Exposure to steam not less than one hour, the 

steam to be of a temperature not less than 100 degrees 
Centigrade (212 degrees Fah.), nor greater than 115 de
grees Centigrade (239 degrees Fah.), and unmixed with 
air. 

3. Solution of carbolic acid of a 2 per cent strength. 
This method (No. 3) may be applied only to leather 

goods, such as trunks, satchels, boots, shoes, to rub
ber goods, etc. , the articles to be saturated with the 
solution. 

VENUS The right ascension of Uranus on the 1st is 14 h. 4 m., 4 '0'" 

is morning star. She will be superb in the September his declination is 12° 8' south, his diameter is 3'.5. and 
morning sky, rising about four hours before the sun. I he is in the constellation Virgo. 
Her luster is, however, fading, though it will take Uranus sets on the 1st at 8 h. 32 m. P. M. On the 
bright eyes to perceive it. She reaches her greatest 30th he sets at 6 h. 41 m. P. M. 

ACCORDING to the Street Railway Review, there are 
now nearly 1,000 street railway companies in the United 
States, of which fully 400 are electrically operated, in 
whole or in part. 
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A MULTIPLE FUSE IGNITER. ' on any projection, the locking device would not cause I AN IMPROVED ROTARY ENGINE. 

The device shown in the illustration is designed to I its release. When, however, the coffin comes to rest, This improved engine, which has been patented 
promote safety in blasting, providing for such pur- I the chain is slightly slackened, and the locking device by Mr. Hermann Betten, is designed to utilize 
pose a simple and very efficient means of safely holding I' then disengages itself, and the chains· with the straps the steam or other motive agent to the fullest ad
and simultaneously firing any number of fuse:,;. The. constitutiug the sling are automatically carried up- vantage. The cylinder and its base preferably con
improvement has been patented by Mr. William J. C . . ward out of the way, the chain being rewound. The 
Doyle, (box 874) of Aspen. Col. It consists of two block- legs being adjust&ble, the device is designed to operate 
like pieces, hinged together, so as to be folded one upon on a side hill as well as upon level ground. 
the other, and firmly secured in such position by a ..... • 

DOYLE'S FUSE IGNITER. 

"THE EXPERT" RUBBER BAND DATING STAMP. 

The R. H. Smith Manufacturing Company, of 
Springfield, Mass. , who have been for over twenty 
years leaders in the manufacture of rubber stamp 
goods and who are the sole owners of the metal-bodied 
rubber type so widely used, have recently placed on 
the market a new dating stamp called" The Expert, " 
that has a number of valuable and novel features. 
The illustrations which we give in this connection 
show the construction of this stamp very clearly. 

The dates and other shiftable printing characters 
are upon three endless belts, which are mounted to 
revolve around a central core, the lower end of which 
forms the backing for the characters while in position 
to print. From the upper side of this core block rise 
three standards, the center one for the day belt being 
highest, as that belt has thirty-one characters and the 
other two but nineteen each ; central on each standard 
rises a thin blade-like support having a crotched or 
open bearing at its top end, and upon each of which 
freely revolves a steel wheel having a central axis. 
The belts run over these wheels and are shifted by a 

BETTEN'S ROTARY ENGINE . 
simple form of fastening. On each side of the inner 
faces of the blocks are short semi-cylindrical grooves, 
which, when the parts are closed, register and fit 
closely upon the fuse, and these several grooves are 
connected by a small branch groove in one of the 
blocks, this groove being adapted to contain fine pow
der, by which fire may be eommunicated to the sev
eral fuses. The fuse by which the others are fired 
may be located in the registering grooves in the 
hinged end of the block. If desired, ordinary black 
powder may be mixed damp to form a paste and 
moulded into the small branch grooves to dry there in 
position. For wet blasting, the edges of the blocks 
may be first smeared with cartridge soap, to make a 
water-tight joint. 

very novel device which clamps the belt firmly to the sist of two parts bolted together, and the piston, se
wheel, moving both along just the distance from one cured on the main shaft, has a circular head traveling 
printing face to another. Between each wheel and in the outer circular space of the cylinder. Below the 
the flat shoulder of its standard is interposed an ellipti· steam inlet pipe a gate is arranged to slide into or out 
cal sheet steel spring, having a slot through it allowing of the cylinder, a spring-pressed arm connected by a 
it to pass on over the blade ; the lower edge of the link with the gate holding the latter in its inner posi
wheels resting upon the erowned side of the springs, I tion. as shown in the illustration, during the most of 
which, by the tension of the belts, are compressed I the revolution of the piston. As the revolution is nearly 
nearly straight, thereby imparting to each band a completed, the piston head strikes the arm, whereby 
gentle tension of about four ounces, and as the belts the gate is drawn outward until the head has passed. 
are so made as to bend only in squares, each square of The gate is also pivotally connected by a link with a 
priuting characters is thus effectually 
held in line while printing-an im
portant advantage never before at
tained. 

• '.' • The case or shell is cast all in one 
A COFFIN-LOWERING APPARATUS. piece, of hard, white metal, with par-

The accompanying illustration represents an im- titions running through the center, 
proved apparatus for the use of midertakers, the small forming a compartment for each band, 
view "howing the device foldpd for transport. It has I making it impossible for the bands or 
been patented by Mr. John B. Beugler, of Dayton, their wheels to interfere with each 
Tenn. Upon a beam supported by four legs travels a other or become displaced. The core, 
carriage having friction rollers and a lock lever by with its mounted printing belts, slides 
which the carriage may be locked in a desired position. into the ease on substantial guides, 
Near the center of the .carriage are depending ears in and is adjusted to the height of the 
which is pivoted a grooved pulley in side recesses of fixed die by screws passing through 
which are coiled springs, one end of each spring se- ears at each end of the core block, 
cured to the wheel hub and the other end to the ears. drawing it against a spiral spring in 
A chain attached to this wheel passes over a sprocket a manner admitting of ready adjust
wheel on a shaft, which also carries a large loosely ment to the thickest or thinnest die, 
mounted grooved wheel outside of the carriage, a or even a die thicker at one end than 
ratchet wheel ou the shaft being engaged by a pawl the other. 
on the loose wheel, the latter being surrounded by a All of these parts are clearly shown 
brake strap and acting as a brake wheel, for which a in the accompanying engravings. The finger piece of 
brake lever is held in convenient position. The lower each shifting clamp projects through a slot in the case. 
end of the chain is attached to a bar, to each end of I The whole is well made and nickel plated. It wi1l 
which one end of a strap is secured, the opposite ends also print the day of the week in eonnection with any 
of the straps being also connected by a shorter bar. hour of the day, and the side of the stamp on which the 
A locking:device of novel character is employed, by I year is given has a number of words not found on any 
which the proper adjustment is effected when the other stamp, such as "Received," "Ans'd," " Ent'd," 
casket has been placed upon the straps. This adjust- " Paid," " Filed, " " Sent," etc. This stamp is an 
ment is readily made with the coffin either at the foot important advance in dating stamps. The manufac
or side of the grave, when, by turning the large wheel, turers will be pleased to give additional information 
the coffin is sufficiently raised to be readily guided to to those interested. 
the proper place in the grave or vault. The operator, 
by means of the brake lever, has full control of the EXPERIENCE in electrical welding shows that th e 
speed of descent, and should the coffin catch or lodge metal is strengthened at the point of welding. 

�",�. '\ 
BEUGLER'S APNoBAl'VS FOR LOWERING BURIAL CASKETS. 

D 

I�J 
NEW RUBBER BAND DATING STAMP. 

valve in the steam chest, so that the steam is shut 
off during the time the gate is withdrawn as the 
head is traversing this portion of the cylinder. The 
steam chest has a transverse partition dividing it into 
two compartments, one of which is eonnected with 
the source of steam supply and the other with the 
pipe leading to the cylinder. In the latter compart
ment slides the cut-off valve controlling the amount of 
steam admitted to the cylinder, this valve being con
nected with one arm of a bell crank lever, and the 
other arm of the lever being adjustably eonnected 
with an eccentric rod operated from the main driv
ing shaft. This form of engine may be arranged with 
two cylinders attached to a main driving shaft if de
sired. 

For further information relative to this improvement 
address Messrs. Naber & Betten, New Vienna, Iowa . 

• • a •• 
World'" FaIr Notes. 

A WHALER AT THE FAIR. 

The old whaling bark Progress, which has now 
reached Detroit on her way from New Bedford, Mass. , 
to Chicago, where she and her contents will constitute 
for the benefit of World's Fair visitors a complete ex
hibit of the whale-catching industry, has a remarkable 
history. She has made 17 trips around Cape Horn, all 
of them successful. Forty times has she crossed the 
Arctic Ocean in search of the whale and his valuable' 
blubber. In 1869 she set sail and joined the Arctic 
fleet. In 1871 terrific storms scattered the fleet and all 
met disaster except the Progress, which came back to 
New Bedford with 300 sailors, seven captains, five 
women, and three children, the survivors of the wreck. 
She Garries six whaleboats, which have all seen actual 
service, and each one is provided with a complete 
equipment of paraphernalia. These boats are sharp 
at both ends, and can be driven at great speed by six 
good oarsmen. 

© 1892 SCIENTIFIC AMERICAN, INC.
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Plaster of Pari". power of appetite and passions to dominate over con- I whence it may be conveniently removed, as may be de-

The Berlin Bautechnische Zeitschrift gives some cu - science, by the lack of a positive character, by defect- sired by the operator of the machine. This feature of 
rious particulars in regard to the use of plaster of Paris. ive moral education, and by the want of self-culture, the machine adapts it for use for efficiently cleaning 
The employment of this material is much less general is equally as certain, and can be as clearly proved.- streets in country towns as well as for work on the 
with us than it is abroad, but there are still lIlany Dr. Day. public roads beyond such limits. 
mechanics and artists here who would like to know .. 4 • , .. Upon the inner face of one of the two traction 
enough of its properties to handle it to advantage. In A NOVEL DEVICE FOR BLOWING DUST FROM 'I wheels, loosely mounted on the axle of the machine, is 
the first place, a great deal of plaster of Paris is spoiled HIGHWAYS. a bevel gear meshing with a bevel pinion supported 
in the calcination by the notion that it is necessary to " It is as important to remove the worn-out material ' by a bracket, the pinion meshing with a bevel gear 
raise it, like quicklime, to a high temperature. The from a stone road as to put on new material, " and splined upon and having a slight longitudinal move
consequence is that the commercial plaster is burned " all mud should be brushed from the road surface ment along the axle. The latter gear is moved by a 
very much at random in kilns, which deliver one por- before appl�ing more stone. " These were leading hand lever extending upward through the platform, 
tion overburned, and, therefore, inert, a second por- precepts in the mind of John Loudon Macadam, the and having a thumb latch for engagement with a rack 
tion underburned, and also inert, and the rest calcined or other keeper, the arrangement being such that, 
to the proper degrees, but, if coal is used for burning, according to the adjustment of the hand lever, the 
often contaminated with sulphide of calcium, and, axle will or will not be rotated, as may be desired, by 
therefore, unsuited for use. Before delivery, all these the revolution of the traction wheels as the machine is 
qualities are ground up together, the mixture thus drawn along. A double-acting bellows, supported in a 
depending for its setting quality entirely on the com- diagonal position under the platform, affords a con-
paratively small percentage of properly burned and tinuous blast of air when the machine is in operation, 
pure plaster which it contains. In consequence of this 

I 
the top and bottom plates of the bellows being rigidly 

irregularity of the commercial material, sculptors attached to the supports, and a central pivoted parti-
abroad usually prefer to calcine their own plaster. tion having an up and down movement communicated 
They buy, when they can, powdered gypsum from a I from a gear mounted on the axle. An adjustable con-
deposit known to he granular, rather than stratified, I nection, through a pinion, affords means of giving 
and heat it on a sheet iron plate over a gentle fire to more or less throw to the central pivoted partition of 
about the temperature of boiling water. If there is ' the bellows, or other gearing may be employed to 
good access of air to the mass of gypsum, the heat may increase the power of the bellows, the force of the air 
be somewhat less than that of boiling water, and it ROAD CLEANER-SECTIONAL VIEW. blast being readily adjustable for the purpose of plac-
should never much exceed it, or the resulting plaster ing the dust in windrows at one side or blowing it to a 
will be overburned and inert. As the heating of the Scottish engineer whose name has for half a century distance from the roa,d. The bellows has a supple
gypsum powder proceeds, steam, or watery vapor, been connected with the excellent road-making system I mental nozzle, adjustable vertically and laterally, the 
disengages itself from the mass, at first first freely, and he introduced, and which now everywhere bears his . distance at which this nozzle is supported above the 
then locally, from little craters, which form them- name. Road making, after his system, was practically ! ground being conveniently regulated by a hand lever 
selves for a moment and then disappear. When this commenced in England in 1816, and within eight years ! within easy reach of the driver. To keep the dust 
phenomenon is observed, the powder should be stirred from that time over tweuty thousand miles of the pub- from flying upward, a hood covers both the nozzle 
until the craters cease to form, and a cold piece of lic roads of Great Britain were macadamized. The i proper and the auxiliary nozzle. 
glass held over the heap of powder is not dimmed by proper cross section and grading being established, i It will be seen that, by means of this machine, an air 
the vapor. The operation is then complete, and the with adequate provision for thorough drainage at all ! blast of almost any desired force may be obtained, and 
plaster should be removed from the fire and allowed times, the Macadam system primarily consists of lay- ' that it can be readily directed by the driver in such 
to cool. So prepared, plaster can be used over and I ing small angular broken stones directly upon the way as to be most efficient in completely clearing the 
over again. After it has been mixed with water, hal'd- earth, a yielding bed being preferred to a rigid foun- roadbed of dust or any light or loose foreign matter. 
ened and used for moulds, it is still plaster, with dation, and the angular shape of the stones causing The great advantage this machine has over brushes is 
nothing added but water, which can be driven off by them to bind together to a greater or less extent, as that there is nothing in the air blast to wear out or to 
pulverizing and heating the powder exactly as before, they are fixed in their places first by the roller, and , remove the solid part of the roadbed. 
when the plaster is recovered in as good condition for afterward by the traffic upon the road. The number I The subject of road making has come into a good 
use as ever.-Am. Architect. of courses and their thickness and the different sizes ' deal of prominence during the past few months, 

• , • • .. and kinds of stone will, of course, vary with the loca- largely from the efforts of a few public-spirited in-
SolderIng Metal fo r Alumi num. tion and circumstances and the amount to be ex- dividuals, who have taken pains to point out, in a 

This is the invention of Alexius Radel', of Christiania, pended on any given length of road way, but the pre- I most conspicuous manner, the F'enerally wretched 
Norway. It consists in combining cadmium, zinc and cej:>ts above quoted, as to the removal of dust and I character of our roads. Road making has been too 
tin mixed in substan- much neglected since 
tially the following the railway age set 
p r o p o r t i o n s ,  viz.-: in, and the farmer 
cadmium, fifty parts; and country people 
zinc, twenty parts ; generally are paying 
tin, the remainder. dearly for such ne-
The zinc is first melt- glect. In the mak-
ed in any suitable ing of new r 0 a d s, 
vessel, then the cad- using broken stone, 
mium is added, and and l' 0 I I  i n g, as is 
then the tin in pieces. most common, there 
The mass must be has lately been start-
well heated, stirred ed a healthy move-
and then poured. ment, but it will be 

This soldering me- years before we shall 
tal can be used for a see such an improve
variety of different 
metals, but is espe
cially adapted to alu-
minum. • 

The proportions of 
the various ingredi
ents may be varied 
in accordance with 
the use to which the 

ment as is most ur
gently to be desired. 
It has been more for 
the sake of aiding 
such efforts than for 
any other r e a s o n  
that this inventor 
has given his atten
tion to the subject, 
and has constructed 
t h e  practical a n d 
efficient III a c h i  n'e 
shown in the illus-
tration. 

'rhe Velocity of a 
Cannon Ball. 

article is to be put. 
For instance, where 
a strong and tena
cious soldering is re
quired, a larger pro
portion of cadmium 
can be used ; where 
great adhesion is de
sired, a larger pro
portion of zinc would 
be ulled ; and where 
a nice and durable 
polish is desired, a 
greater per cent of 
tin would be used. 

J. J. ASTOR'S PNEUMATIC ROAD·CLEANING MACHINE 

The first firing was 
done on t h e  n e w 
proving grounds of 
the Bethlehem Iron 
Works on the 28th 
of July. S c r e e n s  
were a r r a n g e d  in 

The alloy thus made, independent of its use as a loose material from the surface, apply in all cases 
solder for aluminum, is light in weight and capable where a good and permanent roadbed is to be main-
of taking a high polish. tained. 

... . . .. .. 
THAT inebriety is a disease of a physical nature is 

susceptible of the clearest demonstration. and is gene
rally recognized. There is now no question or doubt 
of its being hereditary, and no one doubts that it is 
acquired by social customs. That it is also a disease 
of the moral nature, engendered by allowing the intel
lectual faculties to remain inactive, by not exercisin� 
the power of conscience and will, by permitting the 

The pnematic 'road-cleaning machine shown in the 
accompanying illustration, which has been invented 
by Mr. John Jacob Astor, of New York City, and a 
model of which is in use on his place at Ferncliff, 
Rhinebeck, N. Y. , is especially designed to facilitate 
the thorough, rapid, and inexpensive removal of this 
worn-out material, or detritus, from the roadbed, 
either blowing it into the bushes or over the adjacent 
fences at the side of the road, or laying it in windrows, 

connection with elEctrical instruments for measuring 
the velocity with which the shots traveled. In the test 
made, the object was to obtain the velocity of a 250 
pound shot fired from an 8 inch gun with a charge of 
81 pounds of hexagonal prismatic powder. The stand
ard set down for these conditions is 1 ,700 feet per sec
ond, or at the rate of about 1, 200 miles per hour. The 
instruments ,howed a velocity of 1, 702 feet for the first 
shot fired ; this came so close to the standard that fur
ther tests were considered unnecessary. This is said 
to be one of the most satisfactory tests made in the 
history of modern ordnance. 
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HIGH·SERYICE WATER TOWER, BROOKLYN. I water evaporated per pound of coal consumed. The I a 105 pound rail, which is nearly twice as stiff as the 80 

(Continued from first page.) total weight of the train varied from 213 to 241 tons. pound rail, there would probably be saved another 
feet above the street level, the tower extending 08 feet Some time ago I made a very careful analysis of the hundred horse power per mile, making a totai sav
above the top of the tank or water reservoir it con- work done in the elevated roads in New York City, ing of a quarter by less than doubling the weight of 
tains. The manner in which the reservoir is supported with a view of determining the coal consumption and the rail. In his opinion it is perfectly safe to run a 
in the tower is shown by the sectional view on this the duty performed by the locomotives. At the time steam engine 120 miles an hour on this heavy rail. 
page. The height of the tank is 75 feet, with an inside this investigation was made, now nearly seven years Almost all the locomotive work of the United States 
diameter of 16 feet. It is built up of fifteen rings of ago, there were in use on the Third Avenue division 63 has been done up to the present with simple engines. 
boiler iron of varying thickness, the two rings nearest trains at one time, running at very close intervals. Their weight and capacity has been increased, their 
the b ottom being half an inch thick, the two next The weight of the train was from 80 to 90 tons ; the steam pressure raised until the standard is now about 
above -{"If of an inch, then three rings of % of an inch speed was often as high as 20 to 25 miles an hour ; stops 140 pounds. Within recent years, however, the com
each, three of ·N, and five of J4 of a inch each. The were made every third of a mile ; in short, the duty de- pound locomotive has come into use, and there is a 
iron is of a high grade, and has a tensile strength of manded of the engines was exceedingly severe. comparatively large number of them in daily service. 
52,000 to 55, 000 pounds. The tank is supported upon a The maximum indicated horse power of the locomo- The steam pressure has gone up to 180 pounds as a 
flooring of steel girders resting upon masonry piers, tives was found to average about 163 horse power, standard, working sometimes as high as 200 pounds, 
the bottom of the tank being 34 feet 7 inches above although on occasions these locomotives have been but these are by no means the limits of steam pres-
the foundation. worked up to 185 horse power. Work was divided ap- sure. 

The flow of water to and from the tank is indicated proximately as follows : On the Paris, Lyons, and Mediterranean Railway the 
by the arrows, and the inlet and outlet pipes are each Acceleration in starting, 59 pet cent ; lifting, 24·3.per standard for steam pressure for compound locomotives 
20 inches in diameter. A short section of pipe connects cent ; and traction, 16'7 per cent. The average horse is 250 pounds. The compound locomotive has still its 
these pipes, so that water may be pumped directly into power exerted was 70 '3 horse power, considerably less battle to fight, but I think he would be a rash man who 
the service main without being passed into the reser- than one-half of the maximum. would I!ay that the days of still higher steam pressure 
voir if desired. Within the reservoir is arranged an The work on the line was so distributed that there are not to come and that the triple expansion locomo
overflow pipe, adapted to discharge into the old reser- was an almost constant total duty of about 4, 500 horse tive will never exist. -Frank J. Sprague. 
voir. The top of the overflow pipe is 12 inches below power. The locomotives were on duty twenty hours, • ' . '  • 
the top of the reservoir, and in it are arranged four re- but used steam only six hours, and including all losses Pavi ng Estimate •• 
ducing disks or diaphragms, to break the force of the when standing still and the amount of steam used in Estimates per square yard for the different kinds of 
fall of the water in the pipe. The pipe is 10 inches in braking, there was a horse power developed for about paving for Pacific Avenue, in Tacoma, are as follows : 
diameter, and the reducing disks have each a central 6 '2 pounds of coal per hour. WOOD. 
opening of 6 inches. Fig. 2 shows one of these disks I believe that thel!e figures are entirely reliable, and Size of blocks, nine inches long, three inches wide 
in position, Figs. 2, 3 and 4 also showing the manner of they show a remarkable performance when we consider and six inches deep. If concrete is used for founda-
supporting and holding the overflow pipe in place. A the class of duty. tion it would be six inches thick, and in the proportion 
spiral staircase, 2 feet 10 inches wide, leads around the of one part of cement to four parts of sand and six 
tank to an outlook room above, in the top portion parts broken rock. Estimate for one square yard of 
of the tower, from which a view of wide extent is wood blocks : 
afforded. 

The pumping plant is to consist of two Davidson 
high-service pumps, each capable of pumping one and 
a half million gallons a day. It is expected that the 
entire cost of this improvement will be about $100, 000. 

The beautiful memorial arch which forriIs so promi
nent a feature of the picture is now very near comple
tion. It has been erected by the city " To the De
fenders of the Union, 1861-1865, " as indicated by an 
inscription upon an entablature below the frieze, and 
is built of light granite. It is 80 feet long, 71 feet high, 
and 45 feet wide. The top will be reached by stairs in 
each abutment. 

.. . . . .. 
Locomotive Pertormance •• 

Almost every one is familiar with the remarkable run 
recently made by a Schenectady locomotive hauling a 
special train on the New York Central Railroad, when 
the distance of 439� miles from New York to Buffalo 
was made at an average speed of nearly 60 miles per 
hour, and which was the precursor of the Empire State 
express, which makes the regular run at an average 
speed of over 52 miles per hour. 

More recently we have accounts of an interesting re
cord made:by a well known writer on two runs between 
New York and Albany, on which a large number of in
dicator cards were taken. The weight of the train was 
about 270 tons. The steam pressure varied from 160 to 
170 pounds. From an inspection of about a dozen 
cards, the indicated horse power varied from 551 horse 
power at 44 miles to 1, 120 horse power at 78 '9 miles. At 
60 miles per hour the train resistance is stated to have 
been 15 pounds per ton and at 70 miles 17 '10 pounds 
per ton. About seven pounds of water were evaporated 
per pound of coal. 

A remarkable statement concerning this performance 
was made by Mr. Sinclair, which, while almost incredi
ble, will, if borne out by an analysis.of facts, prove to 
be something of a surprise to those who make their 
prophecies of the electric economies by comparative 
statements. 

In the description of these tests it is stated that the 
whole trip' shows an indicated horse power per hour for 
an average expenditure of only about 3Ys pounds of 
coal pel' hour. This is far better than many station
ary engines. 

On the New Jersey Central road one schedule time is 
867,4' miles in 89 minutes, which is made where there are 
a number of necessary slackings. On May 13 the time 
was taken of the speed of a Baldwin compound loco
motive for a considerable period of time on one of the 
regular runs. Ten continuous miles were made in 452� 
seconds, and five were made in 222 seconds. The fast
est time taken was 44 seconds and the slowest noted 
was 47. 

On February 26 a similar compound passenger loco
ID9tive running on the same road broke all steam re
cords by running a mile in 397,4' seconds, or at the rate 
of nearly 92 miles per hour. 

At this speed the indicator cards showed '930 horse 
power, and the drivers, which are 78 inches in diame
ter, were making 395 revolutions per minute. 

In making these very high-speed runs there is not 
much attempt at maximum economy of coal consump
tion, the necessity being to generate st.eam as fast as 
required by the cylinder, but, on taking an average of 
five trips, I find that there was evaporated 7 '19 pounds 
of water per pound of coal used and 9 '41 pounds of 

Concrete, SIX inches thick. at ,9 per cubic yard . . . . . . . . . . . . .  $1.50 
Sand, one inch thick, at $1 per cu bic yard. .  . . . . . . • . . . . . .  . . . . 3 
Six inch block. IIrty-rour teet B. M., at $10 per M . . . . . . . . . . .  54 
Labor, 2 cents per square toot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

Total cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.25 
BRICK ON CONCRETE, PER SQUARE YARD. 

Concrete, six inche� thick, at $9 per cubic yard . . . . . . . . . . . . . $1.50 
Saud, one inch thick, at $1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  3 
Brick on edge (8x5x4), eighty-one brick per square yard, 

at $14 . . . . . . . . . . . . . . . . . . . . . . • . . . •... . . . . . . . . . . . • . . . . . . . . . . .  1.13 
Labor, 2 cents per square toot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

Total cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.84 

DOUBLE BRICK PAVEMENT, PER SQUARE YARD • 

Gravel, eight inches thick, at $1 per cubic yard . • . . . . . . . . . . . . .  $0.22 
Brick, laid lIal, forty·one brick, at $14. . . . . . . . .  . . . . .  . .. . . . . . . .  57 
Sand, two iuch"" thick, at $1 per cubiC yard.. . . . . . . . . . . . . . . . . 6 
Brick on edge, eighty-one brick, at $14 .•. . . . . . . . . . . . . . . . . •. . .  1.13 
Labor, per square yard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

Total cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.23 

BITU1.IINOUS ROCK. 
Concrete . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . . . . . . . . . . .  . . . .  . .  . . . .  $1.54 
Bitumen laid i n  place. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.20 

Total cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.74 

• • • • • 
Florida llIo88. 

The valuable moss of Florida, says Mr. Harry Bom
ford, abounds in the hammocks and back lands. It is 
gathered chiefly by negroes. In its natural state it 
hangs in festoons from the limbs of trees in strands 
from one to five feet in length. The moss is gathered 
by pulling it from the trees with long poles, or by cut-

HIGH· SERVICE WATER TOWER-SECTION. ting the trees down and then removing it. The moss 
is buried in the earth for about a month, after which 

There are, generally speaking, three di&tinct ele- . it is dug up and is dried and shaken and sold to the 
ments constituting the resistance of train movement local moss dealers for $1 per hundred pounds. It is 
on a level, and they have a most important bearing then run through a machine called a gin, which is 
when we consider the operation of long or short trains, nothing more than a cylinder covered with three-inch 
and at high speeds. Olj.e of these elements is the fric- spikes revolving between a roll of similar stationary 
tion of the train in its bearings ; with good rolling stock spikes. The action of these spikes is to knock out some 
this is about 8 pounds per ton. For all reasonable of the dirt and trash, but it does not complete the job. 
speeds it is probably fairly constant, provided the lu- It is then shaken over a rack formed of parallel bars, 
brication is good. Another element is that of air re- after which it is pressl!d into bales of about 200 pounds 
sistance, which varies with the shape of the forward each. Some of the moss mills do all this work by hand, 
end of the train, the condition of the air, the direction except the ginning. The moss, after having gone 
of the wind. and the velocity of movement. The third through the above process, brings from $2. 50 to $3 per 
I may call the train-lifting or rail-bending effort, which hundred pounds. 
depends upon the weight and swiftness of the train If, instead of allowing it to remain in the earth for 
and solidity of the roadbed. one month, it is left there for three months, the entire 

Dr. Dudley stated that on the New York Central sys- bark of the moss is pulled off and there remains a beau
tem he found that trains of about 250 tons, when run- tiful black fiber almost exactly like hair. The hair 
ning at a speed of a mile a minute, had a resistance of moss brings from $5 to $7 per hundred pounds. 
from 10 to 12 pounds per ton, but that on short trains Mr. Bomford suggests the treatment of this moss as 
of two or three cars the resistance sometimes ran as a good field for invention. He thinks a machine could 
high as 35 or 40 pounds per ton. be made which would take off the bark, leaving the 

This is probably due not to any change in the friction fiber, without the necessity of burying the moss for so 
of the bearings, but to the' fact that the air resistance long a time in the earth. 
enters as a much higher component of t.he total. ------..... -4 ........ .. ------

It at once emphasizes the fact that the operation of Universal Cement. 

short. trains at high speeds must, no matter how good 250 '0 sugar placed in a flask are dissolved in 750'0 
the track or how favorable all other circumstances, be water by aid of a water bath, 65 '0 slaked lime added 
with a train resistance higher than required by long and the mixture warmed for three days at 70-75' C.,  
and well-vestibuled trains. agitating repeatedly. After cooling, the supernatant 

Mr. Dudley further stated, in speaking of the influ- I liquid is poured off clear; 200 -0 are diluted with 200'0 
ence of stiff rails, that the difference in power required water and 550 '0 finest glue allowed to swell in it for 
on the Chicago Limited when runniul! on an 80 and a three hours, when it is heated until perfect solution 
65 ponnd rail was from 75 to 100 horse power per mile, takes place; after restoring the original weight by 
that is, somewhere between 10 to 12 per cent of the I 

adding water, 50 '0 acetic acid (96 per cent) and 1 '0 pure 
power actually developed, and he estimates that with carbolic acid finish the preparation. 
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AN UIPBOVED AlB SHIP. 

An air ship designed to have large carrying capacity. 
to be strong and yet light in construction, and be sus
cE'ptible of easy and perfect control, is shown in the 
accompanying illustration. It has been patented by 
Mr. B. F. Barnes, of Circleville, Ohio. The balloon 
portion is of elongated cylindrical shape, and 
the cab is suspended therefrom by rods ex
tended from the frame of aluminum bands 
encircling the balloon, the frame of the 
car also consisting of aluminum rods covered 
by oil cloth, in which are windows and 
doors. On the underside of the car, as 
shown in Fig. 2, is a storage battery com
partmeut and an electro-motor, the latter 
adapted to operate a main shaft running 
parallel with the balloon. The raising and 
lowering wings are arranged in pairs at the 
front and rear ends of the car, these wings 
being operated from the main shaft, as are 
also two sets of propelling wheels mounted 
on a frame at the front of the machine. as 
shown in Fig 3, the frame being capable 
of lateral swing, through a mechanism con
nected with a lever in the car, to facilitate 
the steering or guiding of the ship. Both 
sets of these wings vibrate on a single verti
cal rod, the crank shaft at its lower end 
carrying a bevel gear which meshes with a 
bevel gear on the front end of the main 
shaft. The lifting and lowering wings at 
the ends of the car are designed to be in
operative when the propelling wings are 
working, and the main shaft, which operates 
both. is accordingly arranged to be longi
tudinally movable, to effect the engage
ment or separation of bevel gears. To aid 
the flotation of the apparatus, horizontal 
extensions are arranged opposite each other 
upon the balloon, and rigidly supported 
therefrom by a suitable framework, and to 
the rear end of each extension is pivoted a 
horizontal rudder. capable of being moved 
vertically, the rudders being connected to 
operating levers in the car. At each end 
of the car is an auger, to be screwed into 
the ground to anchor the ship, and springs, 
carrying rollers at their ends. are extended 
like feet from the bottom to le�sE'n the shocks or jar 
on the descent of the car to the earth. 

• · e  . •  
NOTABLE SKILL IN CLOCK MAKING. 

The clock shown in the accompanying illustration, 
made by Mr. W. R. Smallwood, of Gowanda, N. Y., re
quired two years for its construction. and was finished 
September 1, 1885. It gives, in addition to standard 
local time in both the 12 and 24 hour systems, the day 
of the month and that of the week, and the true sun 
time at many important points on the earth's surface. 
Its dimensions are, length 
31 inches, height 32 inches, 
and d e  p t h 13 Y2 inches. 
The m 0 v e  m e n  t alone 
weighs 165 pounds, and is 
run by three weights ag
gregating 256 p o  u n d g
only half the weight usual
ly required, as a double 
cord is used. The material 
used in its construction 
was principally brass, al
though some Norway iron, 
cast iron and steel were 
employed. The parts are 
nearly all plated with nic
kel, gold and silver. The 
gear wheels all told carry 
over 5. 000 teeth, the larg
est oeing 9 1-10 inches in 
diamflter and having 180 
teeth, while the smallest 
has only a single tooth, 
and measures � inch in 
diameter. The steel cables 
which carry the weights 
are 3-16ths of an inch in 
diameter, and each is 24 
feet in length. The pen
dulum, of red cedar, is 57 
inches long and oscillates 
54 times per minute, bear
ing a 6 pound adjustable 
iron ball. 

the half, three the three-quarters, and four the full 
hour, the latter being immediately followed by the 
gong. It also has a cuckoo attachment, giving a me
lodious tone with the main strike. 

In addition to standard local time and the day of 
the month and of the week, the true sun time of the 

BARNES' AIR SHIP 

[SEPTEMBER 3, 1 892• 
pitch. Brown & Sharp's cutters were used in cutting 
all the gear wheels, with the pinions, 115 in number. 
The weights fall about 8 feet in 7 days. To prevent 
dust from entering the oil holes, the main boxes or 
bearings are provided with imitation oil cups. All the 
pinions in the three trains are made from casehard

ened Norway iron. The main barrels are 
4>i inches long inside of the ratchets and 
rims and 4 inches in diameter. The move
ment is covered with a glass case, so that 
every portion of the working parts is plainly 
visible, and the whole work is beautifully 
finished. 

The attachment to the extreme right, 
with small weight, is an automatic fire alarm 
test, a special contrivance of Mr. Smallwood, 
who is the superintendent of the Gowanda 
fire alarm system. It is attached to the 
main strike and connected to the public fire 
alarm system, and every day at 12 o'clock 
the movement is released and all the fire 
alarm signals are rung five times as a test 
that all is well. It is proposed to exhibit 
this clock at the coming Columbian Exhi
bition. Those who are interested to obtain 
further particulars in relation to it may ad
dress the maker, at Gowanda. N. Y. 

• .  e l '"  
'rho New Cunard and White Star 

Stea mer!!, 
We have surely come very near the limits 

of size for the steamers that take the traffic 
of the Atlantic ferry, if the reported dimen
sions of the White Star steamer that is to 
be built to lower the record of the coming 
Cunarders may be accepted as correct. They 
are said to be 700 feet long by 70 feet· beam ; 
and the horse power is to be 30,000. Com
paring this with the measurements of the 
new Cunard liners, they are understood to 
be 600 feet between perpendiculars and 65 
feet breadth of beam, with a tonnage of 
18,000 'and a horse power equal to 26, 000. 
The Teutonic and the Majestic, the largest 
hitherto of the White Star liners, tneasure 
566 feet between perpendit'ulal'l! and have 
a breadth of beam of 57 'S feet. The City 
of Paris and the City of New York measure 

following places is given by its sixteen dials : Rio de ' 527 feet between perpendiculars, and are 63 feet in 
Janeiro, Greenwich, Copenhagen, St. Petersburg, Aft. breadth of beam. The two White Star steamers are, 
Ararat, Calcutta. Pekin, Melbourne, Sand wich Islands, therefore, already the longest afloat and have the least 
San Francisco, Denver, and St. Louis, and these sev- breadth of beam in proportion to their length of any 
eral dials can be set simultaneously by turning a sin- first-class Atlantic liner, yet the proposed new 'White 
gle wheel. Connected with the running train is a re- Star liner is to be 134 feet longer than the longest now 
taining power to maintain its motion while winding. afloat, while preserving the proportion of one in ten 
The arm of the main strike fly is of cut brass 2 feet between the length and the breadth. When it is re
long, and has polished cedar cams. The main running membered that the Britannia, the first Cunarder, was 
and strike wheels are 9 1-10 inches in diameter, % only 207 feet between perpendiculars in her entire 
thickness, and are each provided with 180 teeth of 20 length, the jump of 134 feet all at once in the length of 

the longest Atlantic steatn
er is something astonish· 
ing.-Glasgow Daily Yail. 

Notwithstanding the in· 
terruptions to work which 
have at odd intervals taken 
place, the construction of 
the two new Cunardert!, 
Campania a n d  Lucania, 
has made such rapid pro
gress. says the Steam.ship, 
that the Fairfield Company 
find themselves in a posi
tion to arrange for the 
launching of t h e  first 
steamer in September, Il 
feat in shipbuilding pro" 
bably unequaled in the ex
perience of the trade. The 
engines and boilers are 
even in a more forward 
state. both being ready for 
fitting up the moment the 
hull is in the water. As can 
be understood, the engines 
are stupendous pieces of 
workmanship, a n d  a r e  
splendid specimens of the 
engineering skill of Mr. 
Andrew Laing a n d  his 
staff. The parts of the en
gines for the second steam
er are also ready, and oI1ly 
await the removal of the 
first set in order to be: 
placed in position. There, 
is no doubt that the boats; 
will now be finished well'. 
within contract time. 

_. _ .... ----

Three distinct trains are 
included in the works-the 
main strike. the quarter 
strike, and t h e  running 
train, the latter provided 
with a pin escapement. 
The striking trains a r e  
composed of four bells and 
a large gong. One bell 
sounds the quarter, two SMALLWOOD'S EIGHT-DAY SIXTEEN·DIAL CLOCK. 

DOCTORS say a healthy 
adult should eat at least; 
ten Qunces of meat each 
day_ 
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MASTHEAD ELECTRIC ILLUMINATION. 

An interesting detail of naval operations in the sup
posed case of a war between England and France has 
lately appeared in The Engineer, London, from the 
pen of W. Laird Clowes, under the title of " The Cap
tain of the Mary Rose, " a tale of to-IllOlTOW. It gives 
particulars of various supposititious naval combats, 
and brings into clear light the defects as well as the pow
ers of modern war vessels of all classes. The story is 
well illustrated. Among the 
engravings is one representing 
a plan for masthead electric 
lighting in which a zone of 
light is made to illuminate 
the waters in all directions 
around the ship of war, while 
the vessel itself remains in 
d e e  p shadow. Concerning 
this device our author says : 

J titutifit �tutritau. 
THE INSCRIPTION OF SPEECH. 

Abbot Rousselot, professor at the Carmelite School, 
has very recently presented to the Faculty of Letters 
of Paris a thesis for doctor's degree which is apparent
ly of a very special interest, for it treats of the " pho
netic modification of language as studied in the patois 
of a family of Cellefrouin (Charente) i" but this work, 
at first sight so limited, has a wide range, for the au
thor definitely lays down therein the bases of .a new 

scription of speech is eolved. The lines are inscribed 
upon the Verdin registering apparatus figured here
with. This, as well known, consists essentially of a 
cylinder upon which is fastened a sheet of glazed 
paper blackened with the smoke of a wax taper. A 
clockwork, with a Foucault regulator, permits of 
making it revolve with a speed that may be regulated 
at will. In front of the cylinder, upon a horizontal rod, 
is fixed a Marey drum and lever, made of a metallic 

capsule closed with sheet rub
ber. A g a i n s t the rubber 
there bears a metallic plate 
with which is connected a 
horn lever that thus follows 
all the movements of the 
plate and rubber. The ex
tremity of this lever rests 
upon the blackened sheet and 
removes the lampblack and 
thus draws a white line upon 
it. On another hand, there 
is an aperture in the drum 
into which a rubber tube may 
be fitted. 

Evidently, every time that, 
for auy cause whatever, the 
air contained in the rubber 
tube enters into vibration, 
the vibrations will be com
municated to the air of the 
drum, and after this the rub
ber and then the plate and 
lever will enter into motion. 
If the cylinder is revolving at 
the same time, the line that 
will be inscribed thereon by 
the point of the lever. in
stead of being straight, will 
become a tracing-a tracing 
of the vibrations. 

" Masthead electric lights 
of novel design are being fit
ted to some of the larger bat
tleships. These are so ar
ranged as to shed a zone of 
illumination all around the 
vessel, but to leave the craft 
herself in comparative dark
ness, and it is confidently ex
pected that they will be of 
great value should our squad
rons be obliged to anchor at 
night within raiding distance 
of the enemy's torpedo boats. 
S 0 m e experienced officers, 
however, are of opinion that 
a ship which desires to re
main exempt from attack 
should on no account exhibit 
a light of this kind, since it 
must of necessity be visible 
from a considerable distance 
to the foe, and they do not 
hesitate to say that, even if 

ABBOT ROUSSELOT'S APPARATUS FOR INSCRIBING SPEECH. 
Now, if we reflect that 

speech is a motion and that 

they be supplied with it, they will not use it. The 
advantage of the light lies in the fact that no ship so 
long as she employs it can possibly be closely ap
proached by any enemy that does not expose himself 
to a very dangerous extent. On the other hand, it is 
pointed out that the apparatus is large, and offers so 
fine a mark for machine gun fire that it could doubt
less � easily extinguished by moderately good gunners 
at 3,OO() yards, or even more. Experts here are loud in 
their regrets that this device, which is quite new, in  
common with other electric lighting devices which are 
much older, has not been properly experimented with in 
peace time, and that, in consequence, no certainty exists 
as to either its practical utility or its vulnerability." 

science-experimental linguistics. Our readers al
ready know of the important results obtained by 
Messrs. Rosapelly and Marey in their laboratories. It 
is by the aid of their labors and those of a few others, 
Scott, Barlow, etc. , that Abbot Rousselot, in preserv
ing the instruments of his predecessors, such as they 
are, in correcting them, or in devising new systems, has 
succeeded in creating the series of apparatus necessary 
for registering, one by one, the motions whose ensemble 
constitutes a word or a phrase. 

It is to be foreseen that the ingenuity of his succes
sors, his own even, will still further improve these new 
apparatus ; but at present the experiments made suf
fice to show that the problem of the mechanical in-

MASTHEAD ELECTRIC ILLUMINATION. 

a sound, a voice, is air that 
issues from the mouth and nose in vibrating under the 
action of the phonic organs, we shall understand the 
use to which the appara.tus just described may be put. 
Abbot Rousselot does not, of course, make it note 
speech itself in all its complexity, but, oue by one or 
simultaneously, all the motions that compose it. Let 
us begin with those of the larynx. It is here, in fact, 
that the first noises are produced when the air is ex
pelled from the lungs. To the extremity of the tube 
that ends in the drum is adapted a metallic capsule 
about half an inch in diam eter, which ,one applies to 
the throat, in the lateral curve of the thyroid cartilage, 
and then speaks. Then the vibrations of the larynx, 
transmitted through the skin to the column of air 0 
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the capsule and tube, set in motion the rubber of the tion, consisting of strong men, collect and carry the 
drum and consequently the lever, as above explained. snow to form a large bank, while others press the snow 
This gives the first trace. In order to obtain the down and spread it evenly. This operation is repeated 
motions of the tongue, which rises and descends when several times during the winter, after each abundant 
one speaks, the process is analogous, but here, instead fall of snow, and by the spring a large bank of com
M a capsule, a drum similar to the receiving drum is pressed snow is formed, a dozen feet deep and weigh
held under the chin by means of a bandage. The ing several hundreds of tons. With the first approach 
lever follows the motions of the hypoglossal muscle of the spring, the snow bank is covered with pine 
and the drum transmits the motions, as before, to the branches, straw and dung ; if such material is not at 
receiving apparatus. In order to have the opening hand, earth and sand are used as covering, but in the 
and closing of the lips, a double drum connected with latter case the layer has to be about 18 inches thick. 
the two inscribers is necessary. The levers are so The lecturer thinks that the same plan of irrigation 
arranged as to form a wrt of clamp, upon one branch would be quite applicable to Russia, because as a rule 
of which each lip rests. the crests of hills are left uncultivated and could be 

The nose explorer is that of Dr. Rosapelly. The profltably utilized for forming ice banks during the 
rubber tube here terminates in a small bulb which is winter, when the peasants have plenty of time on 
held in the nose by friction. When the air makes its hand. 
exit through the nasal fOSSIll, as happens, for example, For regulating the flow of water from melting snow 
when a nasal vowel is pronounced, these vibrations in the bank, a ditch is managed on the lower side of 
act upon the inscriber and receiver in the same way as the bank with two openings, one to be used as an over
before. flow, in case the water is not wanted for irrigation, the 

As the registering cylinder is capable of receiving other leads to the irrigation ditch distributing the 
several inscriptions at once and as all the levers can be water on the fields. 
placed in the front of the drum at the same time (as With regard to figures, the experience is too recent 
shown in the flgure), we shall be able to read upon it to yield correct data as to melting of compressed snow 
simultaneously the motions of the larynx, tongue, in large quantities, influence of various coverings, etc. , 
lips and nose. Still other apparatus that it would be but we ('an approximately calculate the extent of an 
superfluous to add will permit of inscribing all the ice bank necessary to irrigate a certain surface of ara
accessory mo:ions. It results that we shall have at ble land, as follows : 
once a certain number of lines representing simul- In south Russia, the water necessary to grow one 
taneously the pronunciation of a word. • •  dessiatna " (3 acres) of wheat is about 2,000 tons, half 

In order to comprehend the importance that such of which, or 1, 000 tons, might be required to be sup
inscription of decompounded speech may have, we plied by artificial irrigation. On the other hand, 36 
must reflect upon the results that can be derived from cubic feet of loose snow weigh about one ton. Assum
it, not only by physicians, but by linguists. It will be ing that pressure will reduce the volume of snow by 
possible hereafter to note the pronunciation of any one-half, each ton of water will represent 18 cubic feet 
language, dialect or idiom Whatever, with out relying of compressed snow. Consequently, one acre will re
upon the testimony of the ear, which distinguishes quire 6, 000 cubic feet of space in the ice bank; if the 
but slight differences between the modes of speaking latter is say 15 feet high. 2Ox20 feet will be the ground 
of several indi viduals. Hereafter there is to exist a space required for each acre. 
phonetics of precision. Such ice banks are the cheapest and the most prac-

How, in fact, do languages change from one epoch ticable way of irrigation for south Russia and gener
to another and from one country to another ? Con- ally for countries where snow falls in abundance dur
temporary science has shown that there is nothing ing the winter. 
arbitrary here, and that such mutations operate ac- ------.-...... ,-.------
cording to fixed and constan,.t laws uninfluenced by Production oC India Bubber In Borne .;). 

caprice or convention. Thus, to take an example, a There is a royalty charged on rubber collected from 
Latin c placed before an a at the beginning of a word the j ungles of Borneo of 10 per cent ad valorem. The 
has given ch; carnem has become chair, caput, chef, different species of the plant found are, according to 
and canem, chien. A t followed by an i in the middle the United States consul at Singapore, (1) Manungan 
of a word has given is in poison from potionem and pulan, which comes chiefly from Northwest ·Borneo ; 
raison from rationem. But what it has been impos- it is a Willughbeia barbidgei, and is specially identical 
sible to note up to the present is each stage of these with the " gutta-singgarip " of tbe peninsula ; (2) Mau
insensible j and, so to speak, microscopic transforma- gan buyok, said to yield the best gutta of the Borneo 
tions. forest ; it is a Leuconotis engenifolius ,. this species is 

To take a contemporaneoUl, example, one lias also found in small quantities on the peninsula ; (8) 
never precisely determined, in such words as ennemie, Manugan manga, which yields a very good gutta, is 
annee, the exact influence of the mute e, which is possibly a Willughbeia, as also is Sura pit, for the lat
written but not pronounced, properly speaking, with- ter yields the same milky exudation as Manugan pulan, 
out one being able to say, however, that it is no longer but is said to be a bad gutta. and seldom collected. 
heard. Now, it is always by imperceptible modifi- Bertabu, or Petabo pulan, is referred to as of little 
cations that a phonetic change begins. We do not value as gutta, except perhaps for adulterating the bet
ourselves perceive those that are beginning, but our ter kinds. The other kinds of gutta met with in the 
children will perceive them, for they will not pro- Malay Peninsula are :  (1) Singgarip putch, or Gutta 
nounce any more accuratt'ly than we, and it is these sudek ,. (2) Singgarip hitam ,. and (8) Gutta jelutong
modifications, imperceptible at flrst, that make of one the latter is only used for adulterating. 
language another tongue. By means of his apparatus The gutta percha production and export is much 
Mr. Rousselot has thus already been able to note a larger than the trade in India rubber properly so called. 
host of variations in the same family. The name is given to the inspissated juice, which is 

This is enough to show the interest that these new produced chiefly by Dichopsis gutta, called by the na
instruments of study present. In the future, they will tives getah taban merah, and often confused with 
furnish our descendants with absolutely exact ideas as caoutchouc. The tree is of large size, from foUl' to five 
to our present pronunciation. As for us, they permit feet in diameter, and from 100 to 200 feet in height. 
us to enter much more deeply into an intimate know- When growing in the forest it has a clean, straight 
ledge of living languages, to establish their relations stem, and it may be generally distinguished by the rich 
and differences more closely, and, by induction, to brown color of the under surface of the leaves. The 
divine what has been the progressive course of the flowers are small, white, and divided into six petals and 
slow evolution whence our modern tongues have six sepals. The seeds-generally two in each fruit-
issued.-La Nature. are oily, and are eaten by birds and monkeys. It flow-

• ' .  I • ers in March, and the fruit ripens in June. 
SOOW" as Material Cor Irrigation. The method of collecting the gutta is as follows : A 

In a paper read by Mr. A. Podolsky, C. E. , before the tree having been selected is felled, and as it lies on the 
I. R. T. S. of St. Petersburg, he says: Want of irrigation ground rings about an inch broad are cut in the bark at 
is the principal cause of the last year famine in Russia. intervals along the whole length of the trunk and of 
The usual proCE'SS of carrying irrigation works from the branches with a parang or Malay knife. These 
neighboring streams is too costly and slow, and besides cuts soon become filled with the white, cream-like sap. 
is quite impracticable in South Russia, on aooount of and in about half an hour the gutta will have separated 
excessive small falls in all the rivers of this part of the from the aqueous portion of the sap, and may be re
country, the average fall being under 0·0001, or about moved by rolling a small ball of it round in the cuts, to 
2·5 inch in one mile; the streams, moreover, have very the edge of which the coaguiated gum adheres and 
little water during the summer months, when the irri- forms a disk, varying in size according to the number 
gation is principally wanted. of scores it is rolled in. These disks are then boiled in 

Now in several parts of Siberia and especially in the water and made into balls, and sold by the collectors to 
Semiretchensky district the water obtained from melt- the persons who export it to Singapore and Penang. 
ing snow is used for irrigation. The climate of these The gutta is at first white, but soon changes to pink, 
parts is qwte continental, with very hot, dry summer, and finally to a brownish-red. The amount yielded by 
a severe winter. with plentiful falls of snow, and con- I a single tree about 100 feet high, and whose age was es
sequently very similar to the climate of middle and timated to be over 100 years, was 2 pounds 5 ounces 
south Russia. The snow irrigation is managed in the of fairly clean gutta, va�ued by a Malay dealer at 88. 
following manner. At the first warm winter day after II 3d. per pound. The product, therefore, of the whole 
a plentiful snowfall, the whole vlllage, not excepting tree is worth only 7s. 6d. Other species of . the gutta 
women and youngsters, meet at a previously appointed tree in the Straits Settlements are :  (1) (Jetah toban 
spot in the flelds situated on a slope of a hill. One por- putch (white), (2) (Jetah toban mtra (sllk), (3) fJetah 
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toban chayas (liquid), and (4) (Jetah toban simpor. It 
is stated by the director of the botanical gardens at 
Singapore that there are over 92 species altogether on 
the peninsula. 

• .  e . •  
A.merlcan Bao][lte. 

Previous to the year 1890 all the bauxite used by 
American consumers was imported from France; in 
fact, it derived its name from a town in France (Beaux) 
near where it was first discovered. There are very few 
deposits of bauxite in the United States that justify 
their being worked. The high percentage of silica and 
iron most of these properties contain renders them 
almost, if not entirely, worthless. There are, however, 
some deposits in Alabama and Georgia that far sur
pass the French bauxite, in that they are more soluble 
and contain a larger percentage of alumina and a 
smaller percentage of iron and silica. 

Bauxite is a ferruginous hydrate of alumina 
(Al.H.O.). It OCCl1rs in .. beds " or " deposits, " and is 
mined very much like iron ore in an open cut, by blast
ing, etc. It is found in two distinct forms ; one con
sists of birds' eyes and fine gravel, while the other is 
found in the form of a donix. These birds' eyes are 
very rich in alumina. This ore is found sometimes be
tween layers of clay, and in such an instance it requires 
a very experienced miner to separate the two, from the 
fact that bauxite in some of its forms resembles clay 
very much. This is the most deceptive of all ores ; you 
cannot form any idea of its quality by simply looking 
at it, but it requires analysis all along as you progress 
in the mine. When this ore is being shipped, analyses 
must be made of everything shipped out-each car 
must be carefully sampled. By sampling the mine at 
different stages and taking therewith samples of the 
cars gives results from which an average can be made. 

Bauxite ore should always be shipped in box cars, so 
as to prevent the accumulation of moisture, and has to 
be shipped when perfectly dry, 6 per cent of moisture 
generally being allowed by the consumer. 

There are two companies engaged in shipping baux
ite to consumers in Philadelphia, Syracuse, Buffalo, 
and New York, viz. , the Southern Bauxite Mining Com
pany and the Republican Company. The former com
pany owns most of the valuable ore in Alabama and 
two splendid deposits in Georgia. It has been stated 
that the shipments of bauxite by these two companies 
have greatly reduced the price of aluminum. 

It is useless to go into detals as to the metal that is 
gotten from bauxite (aluminum), for upon that subject 
much has already been said. From the present'out
look it is destined to be the coming metal, its lightness, 
durability, and the fact that it does not oxidize be
ing recommendations . that no other metal has. In 
nature aluminum exists very abundantly, and goes to 
make up a large portion of the earth's crust. Common 
clay contains about SO per cent of aluminum, but in 
view of the fact that it exists in a combined form ren
ders it difficult to separate. 

The following is an average analysis of the ore found 
in Alabama and Georgia : 

Alumina • • • • • • • • • • • • • • • • • • • • . • • • • • • • . • • •• • • • • • •  50 to 60 per cent. 
Silica . . . . . . .  . .  . . . . . . . . . . . . . . . . . • . • • • • • • . . •  • • . .  6 "  10 .. 
Iron . . • • . • . . • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  5 "  6 
Water • • • . • . . • • • • • • • • • • • • • • • • • . • • • • • • • • • • . • • • • • •  24 .. 30 

The method for bauxite analysis is very simple. 
However, great care should be taken in the sampling, 
for upon that depends the accuracy of the result. 

Method for Analysis.-Weigh out 2 grammes of the 
flnely ground ore and place in a platinum crucible with 
cover QIl ;  place over flame and heat gradually at first, 
and then raise the heat to redness ; allow this to con
tinue for 15 minutes ; remove crucible and allow to 
cool ; weigh, and calculate loss as water. 

To the crucible containing the dried powder add 
sodium carbonate and fuse ; when at quiet fusion, re
move crucible and dissolve out contents with water 
and a little hydrochloric acid ; evaporate to dryness; 
take up with as little HCl as possible and water ; fil
ter and wash well with hot water; make up solution to 
SOO cubic centimeters ; shake well to mix; take out 50 
c. c. and determine the alumina by precipitating with 
ammonia ; take another 50 c.c. and determine iron by 
usual method. The silica is also determined as usual. 

.. . . . . 
A SEPARATE building at the World's Fair for the 

shoe and leather industry exhibit is now an assured 
fact, as the required $100, 000 has all been raised. 
Leather dealers and manufacturers in all parts of the 
country have contributed to the fund. The building 
will be one of the handsomest on the grounds, having 
been designed by Sandier, an eminent French archi
tect, now connected with the fair. It will measure 150 

by 575 feet, and will contain everything in the way of 
leather and the products of leather exhibited at the 
fair. The most improved machinery used in leather 
manufacture will be shown, as also the manufacturing 
processes. The visitor may watch this from the raw
hide to a flnished shoe or dainty slipper. It is likely, 
too, that rubber goods and their manufacture will be 
shown in this building. Altogether the exhibit will be 
far larger and mOnl complete than anything of the sort 
ever before attempted. 
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Mechanical Propertle8 o C  S0I18. 

The property of absorbing and retaining moisture is 
important. Clay loams and peaty soils absorb the 
largest quantity of moisture and retain it best, especi
ally those peaty soils which have a large excess of or
ganic matter in them. Pure clay soils are generally too 
compact, while sandy soils are too loose either to ab
sorb or retain moisture. On level clay soil the water 
will stand and become stagnant. This is the case, also, 
with sandy or peaty soils with a clay subsoil. Under 
these circumstances draining is necessary. 

The air should be allowed to circulate freely through 
the soil. It carries the elements of plant food contained 
in it to the roots. Carbonic acid gas and ammonia are 
both furnished in this way to a cons�derable extent. It 
promotes the d ecay of vegetable matter present, and 
thus again provides food for plants. The proper chemi
cal changes in the mineral elements of the soil are pro
moted by the carbonic acid and the oxygen of the air. 
H ow necessary, then, that the soil should be well 
plowed and well pulverized.-Florida Farmer. 

.. . . . . 
THE GOLDEN DOOR OF THE TRANSPORTATION 

BUILDING OF THE WORLD'S FAIR. 

The accompanying engraving of the beautifnl gold
en door of the Transportation Building of the World's 

J t itutifit �mtri,a •• 
ine, makes a firm, fairly flexible mass. By increasing 
the quantity of glycerine to two or three parts, a less 
firm but more flexible and elastic mass is obtained. In 
the author's experience, tb e most useful proportions 
are one of glue or gelatine and two of glycerine. 

Iu making tbe mass the glue or gelatine is soaked 
in water until it bas become soft, tben all tbe surplus 
water is drained off and tbe soft mass added to tbe 
glycerine, wbich bas been beated on a water bath. 
Wben the glue or gelatine bas become melted, the 
tbick, tenacious mixture is strained through cheese 
clotb, and again heated on the water bath for at least 
an bour to drive off the water. If this is not done, the 
evaporation of the water, after the model is cast, 
causes considerable shrinkage. 

Any desired color can be given tbe mass by adding to 
it, wbile melted, a concentrated solution in water of an 
aniline dye. Care must be taken not to add an excess, 
or it will cause staining of the hands upon handling 
the model. 

Making the Model. -He had found paraffine the 
most useful material for making the model from which 
the plaster mould is made. Other materials, such as 
wood or clay, may be used, but paraffine is preferable, 
on account of the ease with which it can be melted out 
of the mould without damaging it. The paraffine is 
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each coat being allowed to dry thoroughly before ap
plying the next. 

Casting the Model. -Both halves of the mould are 
placed in a perfectly level position and the surfaces 
and depressions well oiled. Each half is now filled 
with the melted mass until it projects sligbtly above 
the surface of the mould, using the mass at as Iow a 
temperature as possible, in order to avoid contraction 
of the model on cooling. When perfectly cold, the 
two halves are joined in the following manner: Re
move one half of the model from its mould, then paint 
the exposed surface of the second half, still in its mould, 
with some of th e modeling mass at a fairly high tem
perature, next place the other half on it, and adjust its 
edges to the half contained in the mould. After two 
or three hours remove the complete model from the 
mould, cut a way all rough spots at tbe line of junction, 
and finally finishby painting with a brush wet with 
boiling water. 

All finished models should be preserved in their 
moulds, to avoid distortion. The mass is likely to 
prove useful in making casts of irregular surfaces and 
cavities, as, on account of its flexibility, it can be easily 
removed witbout damaging the object, when a plaster 
cast would either break th e object or be broken itself. 
To illustrate tbis adaptation of the process, Dr. Free-

GOLDEN DOOR-TRANSPORTATION BUILDING OF THE WORLD'S FAIR. 

Columbian Exposition affords, even in the absence 
of the beautiful coloring which will characterize it in 
its completed state, a very good idea of what promises 
to be one of tbe most notable architectural features 
of that wonderful architectural display. The dimen
sions of this door, as well as thcl8e of the bliilding it
self, have been so frequently published that it is use
less to again reproduce them, but the accompanying 
sketch will give an excellent idea of tbe design and ap
pearance of the work when completed.-The Railway 
Review. 

cast in a block or slab, in a wooden frame placed on a 
smooth, level surface. When cold, tbe wooden frame 
is removed and the block is ready for shaping into the 
model. In casting slabs, the melted paraffine is run 
into tin trays of the desired size and depth. 

The outline of the model to be made is drawn on 

born exhibited a cast of the base of the human skull 
He also presented models of a red blood cell, from the 
human subject, and also from the frog, a crenated 
blood cell, and several nerve cells.-N. Y. Medical Re
cord. 

• • • • • 

thick brown paper, and cut out with a sharp knife or The Ideal FallllIy PhYsician. 

scissors, and is then placed on the slab of paraffine as The Hon. Thomas F. Bayard recently addressed the 
soon as it has become solid, but while still plastic. class at one of the medical colleges in Baltimore, hav
With a thin and narrow knife blade, the edges of the ing for his theme, ., The Lawyer and the Doctor." It 
paper pattern are followed around, carrying the point has been his fortune, he says, to be thrown in contact 

• ' . '  • of the knife down to the bottom of the tray. This with not a few medical men who have been " as the 
A NeD" Material Cor Pathological Model8. cuts away all the surplus paraffine, which can then be salt of the earth " in their respective communities. A 

At a recent meeting of the New York Pathological pulled out of the tray. The outline model is now man who is already eminent by reason of his natural 
Society Dr. George C. Freeborn presented specimens allowed to become perfectly hard before it is re- endowments may be said to double his talent by be
illustrating their use. For purposes of instruction moved from the tray. The model is next brought coming a physician. " It has been my personal for
models are often very useful, but as usually made they roughly into shape by shaving with a sharp knife, tune, " says Mr. Bayard, " to know such a man. It has 
only present three dimensions, length, breadth, and still further smoothed by gentle scraping with glass, been my privilege and delight to accompany him in 
thickness. In many cases it is desirable to illustrate and finally finished by rubbing with bits of cloth visits where his only medicines were the personal pres
some of the physical properties of the object, e. g. , moistened witb turpentine. The model is always made ence and conversation of the man himself. He had 
flexibility and elasticity, these properties being espe- in two parts, and a mould made of each. shared and had lessened their anxieties ; counseled the 
cially useful in models of some of the histological ele- Making the Mould. -The model is placed on a well , wayward ; cheered the weak-hearted ; had rejoiced 
ments. With the mass to be described these two im- oiled, smooth surface, the plane side of the model with them that rejoiced, and wept with the weeping. 
porta.l}t properties have been gained. down, and a frame built around it with strips of wood. And I have seen such a man so surrounded by an atmo-

The mass used in making these models is a mixture Plaster of Paris mixed into a cream with water is then sphere of love and trust, holding, as it were, the heart
of glue and glycerine, or of gelatine and glycerine, the poured into this frame until the highest point of the strings of a family in [his hands, their guide, philoso
former being more economical and giving an opaque model is covered to the depth of at least an inch. pher, and friend ; and then I realized what a moral 
model, and the later yielding a transparent model. After this has set, the frame is removed, and the mould force in society the profession, properly comprehended 
The proportion of the ingredients varies accordiug as i stood up in a tray. The model is melted out by allow- and properly followed, was capable of exerting, and 
a more or less flexible mass is wanted. A mixture of l' ing the flame of a Bunsen burner to play against it, how relatively small a part of its usefulness was the 
equal parts of �lue or gelatine, by weight, and glycer- after which it is given three coats of shellac varnish, administration of medicine."-N. Y. Medical Journal. 
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RECENTLY PATEN TED INVENTIONS. 

Engineering, 

EXHAUST NOZZLE.-Charles W. Um
holtz, Bri sto l. Va. ThIS invention provides an im
proved locomotive exhaust having a main central and 
su pplemental surrounding passage, but with the nozzle 
proper independent of and detachable from the stand· 
pipe and su pported npon vertical pms projecting from 
tbe top of thc latter, which also has a vertical flange 
surround ing the base of the nozzle, but separated from 
it by a narrow 8pace, which serves as the exterior or 
supplemental steam passage. Through this supple
mental passage the steam bas practically free exit, and 

the nozzle proper may be readily detached when re

qUIred. 

VALVE GEAR.-Fred. E. Smith, Bos
ton, �ass. A rocker is yieldingly connected through 
spring" with the eccentric rod, the rocker being also 
connected with the valve stem and, hy a piston, with au 
auxi l Iary fluid cyl i n der, preferably cOlltllining oil, the 
ends of tbe cylinder being connected by a pi pe. The 

movement of tbe rocker is thus control led by the speed 
with which the tluid passes from one end of the cyl in
der to the other. so that tbe valve will always travel at 
a constant, rate of speed, and prevent racing of the en
gine, giving a nniform motion to the driving shaft. 

Railway Appliances. 

CAR C O UPLING.-Charles W. Stillians, 
Pueblo, Col. Tbis device is more especially des igned 
for a freight car coupl ing. A normall y elevated verti
cally sliding link tilter is located in the rear of the link
engaging portion of a coupl ing hook or arm pivoted in 

the d rawhead, in connection with mechanism for rais
ing the coupl ing hook and depressing the l ink til ter. 
The cou pling is strong and durable, and may be operat
ed without danger to tbe trammen, and the coupling 

link Il!ay be readily raised or lowered to suit opposing 
cars of different heights. 

CAR COUPLING:-Hampton K. Smith, 
Union, S. C. This con pler com prises a drawhead ca.})' 
able of an interlock ing connection with an opposing 
drawhead, while valve heads are carried hy the draw
heads to receive the' air ;pipes tor air brakes or steam 

pi pes. Tbe valve heads are so constrncted thllt when 
the head. of two opposed con piers are brought together 

a connection ia established between the steam or air 
pipes of the heads, and when tbe drawheads are un
coupled the valves in the heads antomatically seat 
themselves and prevent the escape of steam or air, the 

con nection and disconnection of the pipes being thus 

.utomatically effected . 

ILLUMINATING TRACKS.-William E. 
Ferguson , Montclair, N. J. Tbis invention provides 

means whereby one or more l ights may be arranged be· 

tween the rails of a track for IIgbting up the roadbed , 
the l ights being so arranged tbat trains may pass over 
without injuring them. A board having hattens on its 
under face at each end engages the wehs of opposite 
rails, and pendent from the board is a .erles of hangers, 
in which are held electric light., brought in circuit in 

the nsual manner. 

lUechanlcaJ , 

CLUTCH. -Daniel T. Denton, Duluth, 
Minn. A strong, d u rable, and effective friction clutch 
is provided by this invention, the friction faces of 

which may be held in contact withont exerting l ongi
tudinal or endwise pressure on the shaft, while the 
clutch gear is idle and does not rotate when thrown out 
of gear or out of frictional contact, thus enabling the 
operator to make adjustments or alteratioDI:5 or repairs 
witbout stopping the rotation of the shuft. The con
stru ction i s  such tbat tbe wbole clutch and frICtional 
device may be made in halves or sectioDR when used 
with tbe spl it  pulley, tbus enabling it to he placed on 
the shaft without removing tbe latter. 

IUIscellaneo u ". 

MUSI CAL INSTRUMENT. -Dwight Kemp
ton� S t1 m merland� Cal. An i m provement designed to 
greatly enrich the tone of strin,ged instrnmentEi. such 

as pillnos. and whereby I1lso the weigh t of the instru
ment may be reduced, has been devised by this in
ventor. It consists of a serIes of harmonic sectioDEI. 
each comprising an independent stringed supporting 

bar provided w ith a brIdge and pins for holding the 
strings in place. Each harmonic section carri@s as 
mnny �trings as are necessary to prOduce the desired 

tOile, the hammer strikillg the serIes of strings .imul
t aueou8l y, and the several sect ions sre placed sufficient

ly apart to lUake them independent of each other. 

PENCIL POINTER.-Frank E. Flagg, 
New York City.  The ca.i l lg of this device hus a sock

et plate w i t h a con ical bore to receive the pencil,  the 

bore extending through a beveled face of the plate, 
wb i le n disk having a beveled inner face and attached 
abrading materiul is held to revolve in close proximity 

to the beveled face of the socket plate, a clamp holding 
the pencil and a d rI ving mechanism being counected 

with the d,.k and the cl amp. The device is of SImple 
construction, and is adapted to rapidly and perfectly 
point a peneil , producing a point as lonll: as may be 
desired. 

EASEL ATTACHMENT.-Henry J. Muhl
feld and Frank J. Splllane, New York City. To enable 
a s tudent to sketch from casts or life in a crowded 
ochool room, the canvas or drawing board needs a sup

port ond adjustment not easily obtained, an object thi's 
imention is designed to facilitate, providing therefor 
on attachmcnt for chairs or other supports consisting 
of vertical supporting rods adj ustable toward and from 
cach <-ther, and supports for such rods, there being pic
ture supports mounted on the upper portions of the 
rods. The device consists of two sections, each attach
ed to the vertical side rail of a chllir back at the back. 

WINDOW CHAIR.-Adolph , Boettcher, 
South Stillwater, M inn. This IS a scaffold or chair con

he qnickly fastened in a w indow to extend outward be" 
yo&d it, being readily removabie from one window to 
be carried to another, A guard rat I may be nsed in 
connection with the device, and it is also well adapted 
for household use in the cleaning of windows, while it 
may be compactly disposed of when not in use. 

VELOCIPEDE. - Martha E. Slocum, 
Meadv ille, Pa. Tbe depending seot frame of this ve
hicle has ontwardly prOJecting arms at i ts upper end, 
on which the hubs o f  large wheels are journal ed, one 
on each side, an arm or arms rigidly mounted on the 

same axle. carrying a supplemental small w heel or 
wheels. Motion is communicated from the treadle by 
sprocket wheels and chains to tbe axles of the large 
wheels, and the machine is designed to be especial ly 

eafe and easy riding, so tbat it can be used by the most 
timid person s. 

WHIP SOCKET.-Henry E. Schreader, 
Manteno, Ill. This invention reilltes to whip sockets 

having locking devices to prevent tbe whip from being 
abstracted. The socket hilS at one side a lock case, in 
which is a transverse sl ide rack with an external ope
rating hand le, there being a whip retainer at the inner 
end of the rack, the latter being engaged by a toothed 
latcb, and a series of sliding tumblers engaging the 
latch. Keys having project ing fillger pieces are pivoted 

in tbe case in engagement with the tum blers, and by 
changing the relative positions of the latter a great va
riety of combi nations i.  made possible. 

SIDE REFLECTOR.-Charles E. Plum
tree, Spokane Fall., Wasb ington. A reflec tor su pport 
which may be readIly appl ied to any lam p is provided 
by this invention, the arrangement being such that tbe 
reflector can be moved to any posi tion to throw tbe l ight 
where desired. The support has a collar secu red by a 
set screw to the burner or other part of the lump. a ring 
sliding in this collar having a socket in wblch is  beld 
an adjustable bar, from which the reflector is su pport

ed, the adj ustment beinl( maintained by set screws. 

ADDRESSING M A C H I N E. - John P. 
O'Mal ley. Manistee, Mich. A type gal ley contai ning 
a sprics of addresses, at f!ipaced distances apart, is SUlJ
ported on a longitudinally sliding carriage in a .ui.table 
frame. An impression block operoted by a treadle ef
fects the impression as the paper or envelope is beld 
over the type bearing the desired address, and when the 
pressure i. removed from the treadle the carriage hold
ing the type galley is automatically moved forward the 
d istance between two sets of addresses, the operation 
being repeated as many times as there are .eparate ad
dresses on the galley . 

SNATCH BLO CK. -Adams C. French, 
Seattle, Washington. This invention provides an in
expensive and durable block for hoisting purposes, 

which may be read i ly detached from its hook, and 

which is connected with the hook in such n way that 
the frame cannot spread. The construction i. very 
simple, and the parts may be easily detached or 

united. 
PUMP. - Melchi M. Grove, Garfield, 

Washington. ThIS is a si mple form of pump, which 
may be partially snbmerged in water, lind which, by 

means of air pressure applied to the chambers, is 
designed to pump water rapidly. I t  is a pump whIch 
may be used for any ordinary pumping purposes, but is 
especially intended for Irrigation, the invention cover

ing varions novel featnres of construction and combi
nations of parts. 

GRAIN CUT-OFF.-Philander D. Thomp
son, Nel igh, Neb. This invention relates to a com hi ned 
cut-off and delivery .pont for feed hoppers in grana

ries, elevators, and mills, providing a device which is 
inexpensive, and which can be operated either to cut off 
the supply completely or to cut it off from one point 

and direct i t  to another. The construction is designed 
to prevent tbe escape of any grain between the operat
inll: parts to clog the machine, and the various open
ings are made to regioter accuratel y, wbereby friction 
i. avoided. 

STOVEPIPE COUPLING. - Francis P. 
Hart, Strasbu rg, Pa. This coupling consists of a .Ieeve 
piece having one end folded to double its thickness. 
and longitudinal ly notched, the nnjoined edges of the 
sleeves having hooks folded internally, and a thin 
wedge being ir.sertible within and between the hooks. 
The device IS designed to fllcili tate the making of a 
neat and �ecure connect ion betweel! the ends of stove' 
pipe sections, whether the sections are adapted to sl ip
jOint togetber or are of equal d iameter where joined. 

ANIMAL SHEARs.-Charies and Har
ry Burgon , Malin Bridge. near Sheffield, England . Tbis 
invention relates to improvement8 in instruments for 
shearing or clipping sheep or other animals, and pro
vides improved means for applying and adjnsting the 
pressure of tbe upper cntters upon the lower cutlers, 
relieving the axis of the vibrating lever as far as po •• i

b le from all bending strain. A 'pring latch retains 
the axis of the .wiveling crosshead of the lever in its 
socket, wbile permitting it to swivel freely and al low
ing of its eaFlY inElert.ion and removal. 

WINDOW FRAME AND SASH.-,lohn 
Anderson, Hickson. North Dakota. According to this 
invention, one of the parting beads and one of the 
inner beads of the window frame are provided with a 
movahle section, connected crank shafts in the frame 
connecting the movable beads to move them to and 
from the .asbes, to permit the latter to sw i ng ontward. 
The attachment may be conven ientl y added to any 

window frame, and by its lise the .ashes may he 
swnng outward to stand at a right angle, so that both 
sides of the glass may be conveniently cleaned . 

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

NEW BOOKS AND PUBLICATIONS. 

RAILWAY CAR C ONSTRUCTION. By
. William Voss. N ew York : R. M. 

Van Arsdale. 1892. Pp. 177. No 
index. Price $3. 

.tructed in two side sectIOns, udjustably connected by Railway car construction, under the auspices of the 
a bar, forming a light and strong structure, which can I Master Car Builders' and Master Mechanics' Associa-

tions, has reached a definite standard. Tbe object of the 
present work is to describe in detail the improved con
struction of all kinds of cars and of all their parts, by 

the aid of very numerous illustrations. 1.'hi� Idpa is 
very adequately carried out. The work, we should con
ceive, is one whIch would be indispensable in the car 
factory, as the numerous d imensions quoted on the plans 
give them all the meaning of a large scale draw i ng. 

The publ isher Is the proprietor-of tbe NationaJ Oar and 
Locomotive Builder. and is therefore pecul Iarly wtll 
situated for p ubl ishing such a work. ..  Intercbange of 
trHffic codes," as adopted by the Master Car Builders' 
Association, are embodied, with illustrations as re· 
qu ired. The work is withont index, hut its place is 
supplied by a very fnll table of contents. 

HIGH MEDICAL CULTURE. By W. R. 
Dunham, M.D. Cambridge : Printed 
for the author. 1892. Pp. 225. No 
index. Price $1. 

The author of tbio  work bel ieves tbat the present 
tendency of the schools is to teach medIcal practICe 
without tbe science, and. as far as they attempt to teach 
medical science, to teach It incorrectly. The work is 
radical and claims to touch on med ical science a. based 
on the four vital properties of laws of organic force. 
Olle theory which be enunciates is that medicines by 

7'he charge to.- Insertion und<r this htact is One Dollar a line 
to.- each insertion ; about ei<;ht WOTcts to a line. Act,'er
tisements must be received at publicatwn o1fice as earltJ as 
ThUTSda1J morning to appear in the following week's issue 

Key Seating Machines-For cuttltljr key seats In pul
leys, couplings, gears, etc. Prompt delivery. Send for 
catalogue. W. P. Davis, Rochester. N. Y. 

Acme engine, 1 to :> H. P. See adv. next issue. 
�' U. S." metal polish. Indianapolis. Samples free. 
Presses &; Dies. Ferraeute Mach. Co., Bridgeton, N. J. 
6 Spindle Turret Drill Presses. A.D. QUint, Hartford,Ct. 
Best baling pre8ses. Ryther Mfg. Co .• Watertown, N.Y. 

Universal and Plain Milling Machines. 
Pedrick &; Ayer. Philadelphia, Pa. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines. and drill presses. 
The Garvin Mach. Co .. LailZht and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plant,s. lrvin Van Wie, Syracuse, N. Y. 

For Sale--Patent on burial device illustrated on page 
H6. For terms and particulars address John B. Beugler, 
Dayton, Tenn. 

their presence provoke the various organs to i ncreused, A large chemical works wishes novelties, speCialties, diminished or modified action, but are without action and standard articles to manufacture. Peter T. Austen, 
of their own . 9 ClUr St .. N. Y. 
THE METAL WORKER ESSAYS ON HOUSE 

HEATING. Arranged for publication 
by A. O. Kittredge. New York : 
David Williams. 1892. Pp. 407. 
Price $3. 

This work is the outcome of prize essays on steam, 
bot water and bot air heating of dwel l ings, originally 

published in the MetaJ Worker. These essays are re
produced, together witb a n u m  ber of letters of critiCIsm 
upon tbe prize essays, w hich letters were also originally 
published in the MetaJ Worker. The criticisms give a 
v ivacity to the work which might have been found 
wanting in the more formal prize essays. A val uable 
feature is the addition of a section on the proporti on
ing of radiating surfaces. The .olution of t bis prob lem 
is precisely the great desideratum for prllctical work, 

and we welcome its publ ication in accessi ble form. 
BULLETIN OF THE PHILOSOPHICAL SO-

CIETY OF WASHINGTON. Vol. XI. 
Washington : Printed by Judd & 
Detweiler. 1892. Pp. xxxi, 618. 

Quite a large range of scient ific su bjects i3 contained 
in this volume of reports. Geology and astronomy are 
perhaps the controlling moUves of the proceedings. A 

contents and exhaustive index are emhodied in the 
work. Tbe volume makes a very large octavo and 
test ifies to the scientific activity of tbe society. 

ELEMENTS OF MACHINE DESIGN, By J. 
F. Klein. Bethlehem, Pa. : The 
Comenius Press. 1892. Pp. vi, 212. 
Price $6. 

Professor Klein has published the foregoing elements 
with notes and folding plates for the use of stu
dent. in th� Lehigh University, where be holds tbe cbair 
of mechanical engineering. The work is profusely 
illnstrated with cuts in the text as wel l  as large plates. 
The index gives four columns of reference-to the page, 
to the formula nnmber, to figures and plales and to 
the page number of tables. After the index, which may 
be referred to as a real model in its way, an appendix 

of gear tables is given. 

STREET RAILWAYS. By C; B. Fairchild. 
New York : The Street Railway 
Publishing Company 1892. Pp. vii, 
441. Price $4. 

The above work 1. of interest as testi fying to the 
enormous exten.ion of the street railway indnstry. Tbe 
introduction of electri� and cable tract ion has greatly 
expanded the field of work. The subjects of electric, 
cab le ,and horse traction, with 11 short notice of steam, 
air and gas motor., open the book. Elevated roads, 
tower buildin!(, track construction . d iscipl ine and rilles 
for employeR and passengers, toget her wi tb tbe charters, 
tranchi8etJ. bookkeeping, and street raIl way accounts. 
are the general topics included . The trealment is as 
practical as tbe titles above sum marized w ould indi

cate. An interesting featnre of the work is contained 

in Chapter 13. in which different ty pes of Ftreet cars, 
47 in number, built by 18 representative car-build ing 
companies of tbis country, are il l ustrated . 

FOURTEENTH ANNUAL REPORT OF THE 
STATE B OARD OF HEALTH OF 'fHE 
STATE OF CONNECTICUT. For the 
year ending November 30, 1891 . With 
the registration report for 1890 re
lating to births, marriages, deaths, 
and divorces. Printed by order of 
the legislature. New Haven : Tuttle, 
Morehouse & Taylor, printers. 1892. 
Pp. xxxvii, 447, 202. 

PRIMITIVE MAN IN OHIO. By Warren 
K. Moorehead. G. P. Putnam's Sons . 
1892. Pp. xv, 246. Price $3. 

Wanted-Samples, price. for cheap mechanical novel
ties for exhibition and sale. M. C. Craig, Sydenbam, 
Natal, Africa. 

The best book for electricians and beginners in elec
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; MUDn & Co., publishers, 361 Broadway. N. Y. 

For the original Bogardus Universal Eccentric Mill. 
Foot and Power Presses, Drills. Shears, etc . • address 
J . S. & G. F. Simpson, 26 to 36 Rodney St .• Brooklyn, N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers. labeling 
machines. Presses and dies. Burt Mfa'. Co., Rocbester, 
N. Y. 

Competent persons who deane agencies for a new 
popular book. of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Wanted-An ingenious, skillful, and speedy pattern
maker for agricultural factory. Grain drill work a 
specialty. A good place for the right maD. Address, 
with references, Patternmaker, care this paper. 

Any party having a new and useful invention with 
positive merit and not requiring a large capital to place 
upon the market, which they desire to sell cheap, can 
hear of a purchaser by addressing P. O. box 26(6. Boston. 
Mass. No notice taken of any communication that does 
not give full details, Including price. 

' 

HINTS TO CORRESPONDENTS. 

Name. and A ddre •• must accompany all letters, 
or no attention will be paid tbereto. This is for our 
information and not for publ ication. 

-

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

I n q u l rle. not answered in reasonable time .hou ld 
be repeated; correspondents will bear in mi nd that 
Borne answers require Dot a little reseurch, and, 
though we endeavor to rep ly to all either by letter 
or in thi8 department, euch must talte his turn. 

Speci a l  W ritten Information on matters of 
personal rather than general interest cnnnot be 
expected wit hout remunerat ion . 

Scien tifi c  American S U P l,lements referred 
to may be bad at the office. Price 10 cents each. 

Hooks referred to promptly suppl ied on receipt o f 
prIce. 

[U l ll e rals .ent for examination should be distinct l y 
marked or labeled . 

INDEX TO NOTES AND QUERIES. No. 
Chemicals . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . .  , . . . . 45ffi 
Dynamo construction . . . . . . . . . . . . . . . . . . . . . . . .  , .  4503 
Engineering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  451 2  
Electrical . . . .  , . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  4505, 4500 
Preserving food products. . . . . . .  . . .  . . . .  . . .  . . .  . . .  450; 
GUB and steam engines . . . .  � .  . . . . • • . . . . . . . . . . . . • • . •  4507 
Pneumat IC B t reet cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4515 
Recovery of bod ies that Ilre drowned . . . . . . . . . . . . .  4513 
Thunder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4W! 

(4503) H. B. P. writes : 1. Some arc dy-
nam08, the \\T oDd for in�tance. have two brushes on 
each side of the commutator, with several bars of the 
commutator betWeen them. Kindly explain tbe reaeon 
for nsing the two brusbes. What advantage is gained ? 
Why is no arc formed at the brusbes by the short-cir

cuited coils ? A. The object in arranging the brushes 
as stated is  to cut out a portion of the armat nre wind

ing, thue red ucing resistance aud giving the conductors 
time to cool. 2. I have been told that arc lamps con
nected in mul tiple series on an Incandc8C('nt circu it.  
w ill con8u me tbe + and - carbons equal ly fa.t. Is 

such the case ? A.  Tbis will Lot occur unle.s the car
bons are of u nequal 8ize, or unless the current is an al

ternating one. 3. W i l l you advise me if there is any 
book on arc lamps?-the trouble in them, how found, 

. and remedied ? A. There is no book treating on arc 
Tbe deeply interesting work in archreol ogy and an- lamps of  all descri ptions. We believe tbat most manu

tbropol ogy executed in Ohio during the recent years factnrers of arc lamps publ ish information for tbe 
with particu lar reference to late discoveries is given. benefit of 118ers. 
in this book in most attractive .hape. Numerous views 
of .cenery and implements and plans of mounds and al
lied snhjects give a vivid aopect to this treatment of an 
exceed ingly popular subject. We note especial ly sev

eral references to Professo r Putnam, who of late years 
has given considerable attention to Ohio anthropology, 
in \,he interests of the Peabody M useum . 

SADDLE AND SENTIMENT. A story of 
the turf. By Wenona. Gilman. The 
Outing Company, Limited. 1892. 
Pp. 284. Price 50 cents. 

Horse racing. the development of man's noblest ser
vant, under the allspices of the enthllsiastic Kentucky 
horseman, the excitement of the race track interwoven 
with a thread of romance so as to weave the whole into 
the form of an attractive novel are the matter of uSao_ 
dIe and Sentiment." It is enlivened by numerous i l lus
trations, and will, we believe, find numerous readers. 

(4504) G. M. R. asks : How is the noise 
we call thUll! :er produced or cunsed ? Is a side crank 
on steam engine stronger or in any way better than a 
center crank ? Why does oil or any otber l ubric/lnt 
aid a cutting tool in metal . since It certainly cannot 
touch the cutting edge ? Experi ence has shown that 

lard oil used in cutting " thread for a tap makes .. 
smoother job than most other OI ls. and as it could get 
no nearer the cutting edge, I fail to see wbat d ifferent 
action it has, A. The cause of thunder and of i t s  pro
longed noise is not well IInderstood. According to some 
the action i.  similar te the explosion of powder in a 
gun. Wben l igbt.ning strikes a t.ree or bnilding, the 
noise is intensified by the sudden disruption of the 

solid material, ". the splitting of a tree or the tearing 
apart of the material. of a building. Al l lubrICants 
depend npon tbelr conductivity of heat to keep the 

edge of the tool and the metal operated npon, cool. 
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Their capacity to resi.t evaporation by tbe beat gen
erated at the cutting edge, with their capi llary power, 
gives the varying qualities to various lubricants. 
Lard oil, in addition to its high evaporating tem
perature, has a peculiar sprPAding or capi l lary pro
perty, winch draws it in between the chip and the 

. tool, thereby lessening the friction and absorbinlr the 
heat. 

(4505) G. A. W. asks : 1. I have a 
Grenet battery about IJII' or 2 volts and I would l ike to 
make au induction coil to use for giving shocks to 
people. Would von kindly let me know abont how to 
make 1 1 1  A. You will llud a de.cription of a shocking 
coil iu SUPPLEMENT. No. 561. 2. Also could you let 
me know what will keep catsnp from fermenting or 
going .ourf Some people let it ferment before they boil 
it into catsup, but then it is so .our that i t is not lit for 
u se. Others put some kind of drug luto it to keep it 
from fermenting. If you can tell me what to put into 
it to keep it ail right. I wonld be very happy. A. SlIl icy' 
late of soda has been discovered to exert a very de
cided chemical action in checking alcoholic fermenta· 
tion, in this respect being somewhat similar to borax. 
although much more energetic. A smal l quantity of 
the sa licylate will entirely arrest the fermentation of 
wine and also of milk. 3. Also would you tell me a 
good way to test vinegar to tell the strengtb of it:1 The 
way I tell is by mklDlr 1 ounce vinegar and tben put 
.oda in to .ee how much .oda it would tnke before It 
kills the acid in it . A. An acrurate carrying out of 
the process you employ wi l l give >ati.factory re.ults. 
4. Also what i. a non-poisonous color to color pirkles 
(cucumber.) with 1 I u.e now burnt .ugar. but I would 
like to know .omethlng better. A. Put a handful of 
>pinach leaves in the hOlling vinegar, whicb thereby 
ru:quires a green coloration. which it imparts to the 
pickles. This method is harmless ;  any receipt nsing 
any form of copper cannot be condemned too strongly. 

(4506) G. H. L. asks : 1. How can I de
termine the voltage and amperal(e of an incandescent 
electric lamp 1 A. By measnrine: the resistance of the 
lamp and taking nnmber of ohms and dividing electro
motive force by' the resismnce, you wi J l llnd the amper
age. The voltage is usually marked on thc lamp. 2. 
How are carhon IIlaments made 1 A. Carbon filaments 
are made by carbonizing slender st rips of bamboo in 
a vessel from which the air is excluded . 3. What is  the 
pressure In weight of air on a vacuum per square inch f 
A. About 15 pounds. 4. How can I tell when all the air 
Is out of the receiver of an air pump 1 A. It Is practi
cally impos.ible to exhaust all tbe air from a receiver. 
You can tell the degree of exhausti on by meau. of a 
manometer made for the purpose. or a very high 
vacuum is indicated when the spark of an induction 
coil will not pass between points located in a vacuum 
chamber and separated by 8 di.tance of one-sixteenth 
of an inch. 5. Can a patent be issued to a minor 1 A. 
A minor's patent must be applied for by a parent or 
guardian. 

tion or shock of the discharge is .upposed to liherate 
or expand confined ga.es in the body. making the body 
lighter by its enlargement. 3. Is it dangerous to leave 
window. open during a thunder storm r A. It is safer 
to close windows dnrinlr a thunder storm. 4. If so. 
why � A. There Is some dang�r that a current of 
warm moist air from the interior of tbe room may act 
as conductors for the discharge. The bui lding too 
acts as an electric screen. 5. How and where can I ob
tain full reports of all the .peeches made in the HouSe 
of Representative. and In the Senate on the McKinley 
bill ' A. Address ConglCssional Record. Wa.hingtou. 
D. C . •  for copies containing spce�hes. etc. 

(4514) F. S. T. says : In a complete 
vacuum A says that the attraction the earth has I. the 
same to a feather as it is to a canuon ball weighing 
10.000 pound •• and if dropped from the same d istance 
tbat they would both reach the groond tOg€ther. B 
8ays the cannon ball would reach the lrround first. 
Who Is right. A or B l' A. A is correct. It is only in 
the atmosphere or other resisting medium that the ball 
wi l l  have the fastest fal i .  

(4515) A. W. N.  says : I understand 
thnt pneumatic street cars are a success, but tbat .ta
tions are required to charge the cy liuders. Would not 
a .mal i l or 2 horse power steam motor and air pump, 
continoously runniug on board tbe car or adjOining 
car, chare:e an S or 10 hor.e power air engine 1 The 
frequent stopping and down grades furnishing ample 
time to keep up the required amoont of pressore. A. 
The condition of power accumulation as stated would 
be a millennium in mechanics. The realization of air 
motor power i. n,w but ahout 40 per cent of the initial 
power. There is progress proposed and now being put 
into operation. so that by the heating of the compressed 
air in the motor car an efficiency of over 60 per cent 
may be real ized . 

TO INVENTORS. 
An experience of forty years. and the preparation of 

more than one hundred thousand applications for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents. and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreIgn countries may be had on application. and persons 
contemplating t be securing of patents. either at home or 
abroad. are Invited to write to tbls office for prices 
which are low. In accordance with the times and our ex
ten.lve facilities for conducting the business. Address 
MUNN & CO .• office SCIBNTIJ!'IC AMERICAN, 361 Broad
way. New York. 

INDEX OF INVENTIONS 
F o r  _hleb LeUer. Palen' o f  'be 

United S'a'ea _ere Gran'ed 

August 23, 1892. 
(4507) E. B. asks : 1. Suppose two cy- A N D E A C H  D E A DING THAT DATE. 

l inders were filied. one with .team at 1 pound I"es.ure. 
the other with an ordinary gas mixture at 1 pound pre.· 
sure. The gas Is exploded and free to expand ot the 
same time the steam i. free to expand. What would be 
the proportionate volume of the two vapors after expan
sion1 A. The .team would expand abllut ooe-fifteenth 
of its volume; the explo.ive e:as mixture would expand 
from four to eight volumes accordinll: to composition 
aud amouut of air contained. 2. I want to maintain a 
pressore of 30 pounds in an air tank with a constant 
outlet �" x J.1i". I can rlln my pump at 150 revolutions. 
What should be the diameter and stroke of the pump? 
A. If the pump is single-actIDg. it will .. quire a cylin' 
der J)i Inch hy 2}11 inches stroke. 

(4508) A. H. asks what tri-sodium phos
phate is mad" of. A. Acid c .. lciam phosphate. made 
by decomposing bone ash with sol phll ric acid. is pre
cipi tated with a .light excess of , odi llm carbonate. By 
crystal l ization disod ium phosphate is separRted from 
the sol ution. The crystal. are dissolved in water and 
callslic soda Is added in proper quantity to form tbe 
trisod i um phosphate. which i. separated by crystall iza· 
t ion. 

(4509) O. D. asks : What causes brass 
to break when bisulpha!.e of mercury is applied to it 1 
A. The mercury helng reduced from the bi.ulphate 
forms an amalgam with the bra�., which is weaker thau 
the unamalgamared brass. 

(4510) G. K. C. asks : Can a sheet of 

[See note at end of list about copies of these natents.j 

Aeration of liquids, E. WillIams . . . . . . . . . . . . . . . . . . . .  481.249 
Air comJ)ressor piston •• speed regulator for. E. C. 

Fasoldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,527 
Alkalies and chlorine. production of caustic, F. 

M. Lyte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.407 
t���:t'�:r!:e�·. ¥l.0��!:�';:::::::::::::: : : : : : :  m;� 
�:l:.����"fo�"3�;'�I�g �f:���d. ·&reiuiid; M"r� 

481,614 
tIn &; Brownfield . . . • . . . . . . . . . . . • . . . . . . . . . . • • . . . . . .  481.18( Bar. See Cutter bar. 

Barrel. G. H. �'orster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.300 
t',.g:;�
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I
¥,'i;n�: .:����: : : : : : : ' : : :  :«1;= BedB�����. ���� ���'.' . .  ����

I
.��.�. ������'. �:.�: 481 

Bedbug trap. F. F. Baggesen . . . . . . . . . . . . . . . . . . . . . .  . .  
Ir��I'e��·. t: ���::..er: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 481 
Bicycle, A. Winton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481 
Bicycle lock. F. �ge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481 
I:���l: ���I:'·A. L������: : : : : : : : : : : : : : : ::·:::.: : :  �t5S8 
::fll�� :�.'l:ii:.·M��II,!��iDger: : : : : : : : : : : : : : : : : : : : : :  m:� 
Bit. See Bridle bit. 
Blacking holder and rest. shoe. R. D. McManus . . .  481.265 
Bleaching. J. A. Myrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481."4 
Blind, Venetian. C. G. Christensen . . . . . . . . . . . . . . . . . 481.473 
BIO��OCk.s

ee Engraver's block. · Stone paving 
Board. See Center board. 
Boilers. water jacket and condensing apparatus 

for marine. T. L. & T. J. Sturtevant . . . . . . . . . . . .  481. 
Book support. J. A. Muir . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I���: �a :::.<;.w�

n
l:'.:t������K."'\.�ft'::�::·.: : : 

Bottle stopperlilg devIce, M. L. Macaul� . . . . . . . . .  
Bottles, etc.\ 

devIce for cleaning. C. F. Woessner. 481 
:�cie.

S
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S
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Bracket. D. M. Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,17'l 
Brake. See Automatic brake. Car brake. Bled 

brake. VehIcle brake. m ica be softened by any process ! If so. how ! A .  Brick machine T T Wood , .. 4M Bridle bit. C. E. Heinze . . . .  : : : : : : : : : : : : : : : : : : : : : : : : : :  4lltU2 No. It is sometime. grouud up and mIxed with shel- Brush. revolving hair. W. J. Miller . . . . . . . . . . . . . . . . .  481,28( lac and the mixture moulded by heat and pressure. Buckle. J. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.213 
(4511) H. P. S.-The plant is Cassia 1��'!1r�

at�\iy��':,e,�\iW;;er: · .
.  
· 
. . . . . . . . . . . .  481.370 

Cable grl�ers. automatic release for. A. J. Smith 481.431 ftictJtans, tit W i l d  e.ensitive plant. " 
2:::::r�:h�r�:;���. <fi.f.�l��:::: : :::: : : : : : : : : : : :  m:� (4512) K. M. I. says : Suppose a reser- 8:�J�g�,,���·p�:b!iefd��: : : : : : : : : : : : : : : : : :. : : : : : : :«1:� voir stands 100 feet or more above the point of di.charge Candy. machine for forming shapes of. C. M. of a line of pipe and all points in the pipe hne to be Kurtz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481.234 

below the level of rc.ervoir. i. it known to engineer_ � ���Tln�.1: 8.a�rg�:: : : : : : : : : : : : : : : : : : : : : : : : :  �U� 
Ing practice that n')t a drop of water might be dis- Car coupling. W. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.825· 
charged at tbe outlet. owing to the presence of air in 8: ��gll:::: ��:d�:£�����::::::::::::::::::::::: Jt= 
tbe pipes 1 An individual supposed by many to be Car coupling. W. H. Vlo:ett . . . . . . . . . . . . . . . . . . . . . . . . .  481,446 
emIDent authority has told me that he himself was an 2ar cO�Plinfi E. Ci,Wllcb

·lii .. · . . . . . . . . . . . . . . . . . . . . . .  449 
C: ::n�I�� d��fce, 'st��, J:'ii: 'ii G: 'i.: 'VOgan:: : eyewitness to ouch a phenomenon. He also told me Car seal. F. W. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  that he could pbi losophically account for it. but that it Car. street. �'. B .  Brownell . . . . . . . . . . . . . . . . . . .  48l,46'1. 

would take too long II t ime to expi llin it to me. A. Car ventilator. railway. W. S. Rogers . . . . . . . . . . . . . .  
Tbe condition o f  resistance o f  air a� stated I s  weIl 8�' Ch���:'f � H!'ycwann . . . .  i "I· · ·  'ji 'i ' "  ii ' "  
known to the enNinrering profes.ion . Ir there are In-

a 
I':':.ftu. J. Ed�e.�� . .  �� .���.� .:.� . .  �.�. :': . .  �� 481.228 

� ·Carding engines. device for supportIng and ad-
verted slpbons in tbe line of pipe. with uptakes III all. �USting the front and back covers ot. W. P. 
amounting to a. great or greater height than the total Carri":::�I�e ' casii ' carrier:" 'LOg' 'ci&iTier: ' Reei 481.222 
beight of the bead, 

�
here will be no fto� of water I C�:�chlne J. K. RI.bel . . . . . . . . . . . . . . . . . . . . . .  481.3'l2 through tbe PIpe. T e theory and fact IS tbat the Cash "",rler. G. P. K�nney . . . . . . . . . . . . . . . . . . . . . . . . . .  481 .1'18 

water separates from the air in the siphon •• occupying Cash re�l.ter. C. Len! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.361 
the ri.ing leg, while the air remains in the down�lope 2::g �;}:t:� .... ��

I
�:d'i:.��r a,.:;. c��:.

e
macIiiiie; 48

1.
4115 

leg. When the water has reached the last uptake. Ca. �gi.I��:��iiiCiiiO;.: '"iid ·recorder: c: ii." Brown :ft:fiJ which retuesents a greater helght than the whole height. Casket bandle. J. D. Rlpson . . . . . . . . . . . . . . . . . . . .  _ . . . .  481,531 
'( ·11 t D 

. th . f th b t f b Casting car wheels, chill fori C. A. Treat . . . . . . . . . .  481.442 I WI s op. rawmg e Rlr rom e ot om 0 t e Ca.tl�s. making malleable r(ln. B. Talbot . . . . . . . .  481.313 siphons rel ieves the back pressore. g��l:re8,�
rd :�i:�:�:'':4 E,:'�� . . CiU:'i;"'iD:'  R: 481.484 

(4513) L. P. G. asks : 1. Is it true that Ch.,!�:g":.n(i"reOOrdlng·appi.raiu;,:wiirkiit;m;i; c: 481.196 
orowued bodies wblch bave .unlt may be brought to P. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.274 
the surface of the water by firing heavy gnns ! A. It Chuck. W. F. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.426 

is saId that sllnken bodies have been brought to the g:�I�oJ��gfn�4:���i:8.'1�'lr'�ag;;:::::::: : : : :  m:� 
BUrf8jlC by firing cannon near the spot. 2. If 80. what g:�� e�e:enii';;nfal ';l::;.

encroft 
. . . . . . . . . . . . . . . . . .  481,423 

II the ecientillc explaoatioR of the fact ? A. Tbe vibra- Cleaner. See Cistern cleaner. 

Clevis and gaUjle wheel. combined. H. Moore . . . . . . 481.186 ' Painting with distemper and other colors. A. 
Closet. Bee Water closet. Pereira. . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . .  . . .  . . . . .  . . .  481.282 
Clothe. drier, J. L. Mather . . . . . . . . . . . . . . . . . . . . . . . . . 481.365 Pan. See Bed pan. 
Clotbe. drIer. E. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,189 Paper board tubs. manufacture of�. W. McEwan 481.239 
g:�t�g: ����!!

I
;�'ii: 'lii"iiarii.:::::: : ::::::::  :::: : : m:� P
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i
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�yl'i��: �: .�:. ����: : : : : : : : : : :  : : : m;fiJ 
Collar hoJl:ter. sbfrt, F. L. Robln.on . . . . . . . . . . . . . . . . .  481.425 Parallel bars. 1.'. Peter."n . . . . . . . . . . . . . . . . . . . . . . . . . . . 481.500 
8g:d,::g�:r te�: ����Woodb;'iiige·:::::::::::. : : : : :  1s�:ft1 �:��fn�:��fn{bi�d��

e
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Corset. W. P. BIgelow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.29£ Pastry rack"
portable. C. F. Jesser . . . . . . . . . . . . . . . . . . 481.404 

Cot��g������. ������� ���. ���?���� . . (}'. �: 481,436 �:�'f.
I
��� Br.a���� :UI�: ��:':�.':':: : : : : : : : : : : : :  : :  m:m 

Counter.haft .upporting jack. H. J. Garbutt .. " .  481.486 Pen or pencil holder and making the same. H. T. 
Coupling. See Car coupflng. Gas main safety Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,531. . 

coupling. Pipe coupling. Thill coupling. Petroleum distillation .eparatlon of waste pro-
Crank lIandle fastenln'¥I.Heard & Blrklnshaw . . . . . 481.282 ducts of. J. P. Engle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 48l,392 
8:ll�f:!lo�.
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l
s�e�: . . . .  ���: : : : :  : : : : : : : : :  : : : : : :  :«1;� Pe

�:r..�: . ������ .���� . ������ .��: �: �: 48l,391 
Cup. See 011 cup. Picture frame. P. Wiener . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481.217 
Curlln� Iron. F. H. Delmatel . . . . . . . . . . . . . . . . . . . . . . . .  481.348 Pillow .ham holder, A. J. Robber.on . . . . . . . . . . . . . . .  481,424 
Cut-out, thermal

" 
A .  P. Seymour . . . . . . . . . . . . . . . . . . . 481.246 Pipe couPllng\f' A. Ba.rne . . . . . . . . . . . . . . . . . . . . . . . . . .  481.250 

g���:�·b����if. �;:����l���: . . . . . . . . . . . . .. . . . . . .  481.318 �lg:s:":::��Dg io�d����
t
M:FrtiSCb·e:::::::: : :  m:� 

Cylinder lock, J. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.421 Planing machine. L. T. Pyott . . . . . . . . . . . . . . . . . . . . . . .  481,371 
Cylinder moul'!. closed. F. X. Black . . . . . . . . . . . . . . . .  481.295 Planograph • •  elf-recordlng. J. Soler . . . . . . . . . . .  00 • •  48l,432 
Dental clamp. J. S. Deardor1l' . . . . . . . . . . . . . . . . . . . . . . . .  481,4'19 Planter. com and seed. A. Griesemer . . . . . . . . . . . . . .  481,170 
Dental engine. F. A. Damon . . . . . . . . . . . . . . . . . . . . . . . . .  481.18( Planter� pomto. C. Wrla:ht . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.400 
Dice box, puzzle ... ]!. Goujon . . . . . . . . . . . . . . . . . . . . . . . . .  481 398 Plow atmcbment. G. Watson . . . . . . . . . . . . . . . . . . . . . . . . 481,216 
DIe plate. L. C. w etoe\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481.450 Plow planter attaehment. J. P. NUjlent . . . . . . . . . .. . 481.242 
Dock. hydrauliC IIfti!!lJ' R. Moran . . . . . . . . . . . . . . . . . . 48l,411 Plug spring jack. C. A. Shea . . . . . . . . . . . . . . . . . . . . . . . .  481.� 
Door jamb setter. J. Rltterbeck . . . . . . . . . . . . . . . . . . . . .  481.245 Pollsblng wheel, J. Mcmellan . . . . . . . . . . . . . . . . . . . . . . .  48l,f15 
Door S

C
rin�. J. A. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,475 l'r!>ssurc; regulaLing device. C. F. A. Convert . . . . . . 481.2'12 
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c
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Drier. See mothes drIer. PrInting press folding atmchment. R. C. Sey-
Drying apparatus a W. D. Sunderlin . . . . . . . . . . . . . . . . .  481.212 mour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.203 
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:�G�I'�����:.� •. �·.����:::::::: : : :  :«1;� Prof;�or. See Tree protector. Trolley protee-

Electric cirCUit controlling and Interlocking ap- Pulley, hay elevator.. W. Louden . . . . . . . . . . . . . . . . .. . .  481.263 
paratus. pneumatl!!, Slater & Barnes . . . . . . . . . . .  481.430 Pulley. sash. F. V. rhillif.s . . . . . . . . . . . . . . . . . . . . . . . . . .  481,610 

1l1:��� ��rg:':"DJ'\:��r. �radiey' &; ·WoOd:: : �� PuI
Iio��.

I
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l
. �  . .  ���.� . ��� . ��.��: . �'. �: 481.174 

Electric sWltcb.,J. I:. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,297 Pulverizer. G. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,532 
ElevRtor. See ... Iectric elevator. Racers. apparatus tor starting. E. Forbes . . . . . . . . . .  481,200 
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ioi�t� l.'tl ���Y. �����.� .����' . . . . . . . . . . . . . . . . .  481.433 

�'!.'ie��f�cik. A. Muehlmatt . . . . . . . . . . . . . . . . . . . .  481,238 I:ll::
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J
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481.400 · 
Exllaast head. J. L. Robertson . . . . . . . . . . . . . . . . . . . . .  48l,373 Je::klns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481.402 
Extractor. See Bpoke extractor. Railway constructIon. W. J. Morden . . . . . . . . . . . . . . .  481.368 
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Fatty SUbBlAnces'i.urlflcatlon of. J. Masslgnon. . .  Railway jolni. U. it. Hane . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.1n 
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FIshing reel, G. E. Medley . . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,330 Railway time .Igual. S. Smith . . . . . . . . . . . . . . . . . . . . . . . 481.533 
Fishing taclde. deep water. S. C. Darrow . . . . . . . . . . . 481;165 Railway trolley. electric, W. F. Jenkins . . . . . . . . . . . .  481.401 
Floor construction, fireproof. W. Orr. . . . . . . . .  . . . . . .  481,248 Rake. See Hay rake. 
Floor jack. E. A. Bullock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.470 Reamlog and drilling machIne, Opslon & Hooper. 481.418 
Frame. See Picture frame. Reel. See Fisbing reel. WIre reel. 
Frame lor pictures, etc .• M. Relnfeld . . . . . . . . . . . . . . 481.333 Reel carrier. E. E. Kittleson . . . . . . . . . . . . . . . . . . . . . . . . .  481.lr.I8 
g:i ggg�'�d <ra:d1.�':i';i: oombiiici.(X: G: 'iien; 481,483 ��:!:

r
8n��Td�:� J:'Wl:�iow . . . . . . . . . . . . . . . . . . . . .  481.541 

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.484 Rotary lIuld p_l"essure engine. E. Towlson . . . . . . . . . .  481.441 
Gange. See Marking gaUjle. Water gauge. Safe lock. J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,319 
g��r�ks=r'n":" f' .tio��:on: 'i::j: 'McNiiii: : :  m;� San

<!rle':�� . .  ��� . .  ������ . �� . .  ���������.' . .  �: . �'. 48l,489 
Gas main safety coufflng• A. Garretson . . . . . . . . . . . .  481.397 Sash balance, N. Hamlet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.302 
g�:?

u�::g:,.e::t':. o���r.,'."er. N, Hom .. . . . .  481.404, �::g tTttW��.'#-lftei�����·. : :: ·. : : ·:.: ·.:·.: ·. : ·:. : :·:: : : :  �l:� Generator. See Fuel generator. Saw. D. C. Schlabach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481.201 
GIrth. saddle. R. A. r,ane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,18O Saw. eross-cut. I. S. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . .  481.321 
Grain binder. H. E. Pridmore . . .  . . . . .  . .  . . . .  48l,244. 481.530 Saw set. Duence & Bash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481,221 

g�:��t�����8�v1Ce���
g
:;iI8iiing: G: 'i.: 'Badgcir: : m;im ���:��

a
�.{ 1���B:O�����: : : : : : : : : : : : : : :  : : : : : : m::l 

Grate. tire. J. H. Mehrtens . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,237 Screw. L. J. H. Vinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.446 
Grinding cutlery and other handle •• machIne for. Screwdriver. changeable speed. H. Hubbell. . . . . . . 481.sm F. C Felcker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.259 Seal. S. E. Cheeseman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.472 
g��a:� ������D?ve�: ::.:tr�e·foidi: i>iiitciii.: m:;m t:L

lo��e S�'::El'S� ���o�'f.t· . . · . . . . . . . . . . . . . . . . . . .  48l,006 
Guard. See Railway stock and cattle guard. Seat. and valves, hardening. J. Powell . . . . . . . . . . . . .  481,332 
Gun. breakdown. F. A. Hollenbeck . . . . . . . . . . . . . . . . .  481,327 Seed dellntlng machine. cotton, J. H. McCormick 481.416 
liun. breakdown. T. Woodward . . . . . . . . . . . . . . . . . . . . .  481.290 Seedlnf, macliine drivIng gear. T. H. Noxon . . . . . . . 481,539 

il�fr �����.
n
c!.'&��.::,e.'.� 

.
• ��l���:::::::::: : : : : : : m:� se�r�

r. See Grain separator. Magnetic sepa-
Handle. See Casket handle. Sewing machIne, E Patten . . . . . . . . . . . . . . . . . . . . . . . . . .  481.266 
=::��: Yl-·l1idu.:.��::�·:::::::::::::::::.:: : 1n;m ��:;,,,:r.; :;;ottn�":ndJ'�a;:kij,ji iiiaciilne: .j: 1.0: ·Rusii :«1;� 
��::t:� �::r s':!'J��� f';:

h
':���!:'li�: . �.���?�� m:m �g:g·��;�r��r.te";,'i���·. �'.�: .�I����.I�.:::.:: : m:� 

Harvester reel �upport. C. A. A. Rand . . . . . . . . . . . . .  481.191 Shirt, A. Meyere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.504 
Hat supporter. W. Ap£I"jath . . . . . . . . . . . . . . . . . . . . . . .  481,156 Shoe horn. D. Cady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.253 
�:� :::�."fI�r;:

c
rto�: . .  : . . .  ����: : : : : : :  : : : :  : : : :  : : : : : : :  utffl �\'go.:'a�

pp
s":;, "li.Si!>�f:ci·8ign&i,"""" " " " " · · ·  481.299 

�:� �:; go�;t���:'W"nii: : : : : : : : : : : : : : : : : : : : :: : :  =:� �h� ����el�iiie�d�}�·Davi • .;n: : : : : : : : : : : : : : : : : : : :  �}:� 
l�t��kS�t�':.��':,���';: Evans & Dongla .... . .  48l,393 ��';.�I��t':::·���'{v�:?'t\'i.'"w�.���: : : : : : : : : : ::::: : : :  :«1:m 
�:rl�l�tr.

p
.:;���

s
& <i:o!ie�����::: :.: : : :: : : : : : : : : :  m:m �g����

e
��� ����P1i���e"rIiiCie· spriiig: . . . .  · ·  . . 48l,469 

Hinge. J. F. Hirst . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  481,492 Spring coiling machine, spiral. J. Vermeulen . . . . . .  481.443 Hltcb, horse. A • •  Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,231 SpriUjls. machine for lmottlng the ends of spIral, 
Holder. See Blacking holder. Collar bolder. P. Fraser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.896 

Napkin holder. Paper holder. Penholder. SprilljlS machine for making spIral. P. Fraser . . . . .  481.395 
Pen and pencil bolder. Pillow sham holder. Stamp. hand. F. C. Lldke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,362 
Type holder. Yard stIck holder. Stamp. post office hand. E. J. Brooks . . . . . . . . . . . . . . .  481,296 

�g�t�r ���8!ir�o::�en . . . . . . . . . . . . . . . . . . . . . . . . . .  481.455 Ste�lri'!cciu!f,=�uU�.'it'8:����. ��.�.��.�� 48l,28'l Horse blanket fastener. C. A. Harvey . . . . . . . . . . . . . .  48l,326 Steam trap. J. McKellar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481,00'1 Horseshoe, O. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,271 Stone, composition of matter for the manufa.,. 
Ig�::gg:r����I���H�X:[ln;J::::::::::::::::.: : :  m::: Sto��a����?g���· a�t'll'J::F. �. �.s��.��;352 to m:m 
Hydrocarbon burner and device for automatically Store service apparatus. J. J. CrIst . . . . . . . . . . . . . . . . . 481.346 

feedl::ti the same. C. F. A. Convert . . . . . . . . .. . . . .  481,2'12 Stove. I. De Haven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  481,226 Ig�r:!�g:. "l;�:�.\.fri rn:cia���ks . . . . . . . . . .  ; . . ... . .  481.448 ��'iie��U��. "s�'h�.::�� �I!: . �'. �: . ����: : : :  m:fM 
Ink.tand. L. B. Manley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.4<11 Structural blank, E. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . 481.207 Insulator. A. J. Wylie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,467 Structare. circular roofed. C. Cunningham, Jr . . . .  481.347 Iron. See Curling Iron. Stuffing box. C. K. Longenecker . . . . . . . . . . . . . . . . . . . .  481.406 
Jack. See Countershaft supporting jack. Floor Supporter. See Garment eupporter. Hat sup-

jack. Plug spring jack. . porter. Umbrella supporter. 
Joint. See Ril.ll jolnt. RaIlway jOint. Suspender end attachment, J. Lees. Jr . . . . . . . . . . . .  481,360 
1��\,
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Ladder. fire. Salyerds & Shadbolt. . . . . . . . . . . . . . . . . .  . Swltcli. See Railway SWItch. Trolley swltcb. 
Lamp extInguisher a J. B. Price. . . . . . . . . . . . . . . . . . . . . .  l.·ablet. memorandum, G. H. Seymour . . . . . . . . . . . . . .  481 .429 
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F. �:f�rp'i::".!"lil�;s�:l·���·: ii: ·Cord.·. : : : : : :  :: : : : : : : m:= 

Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.3'18 '['elegraphy, J. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481.247 
Lamps. reflectIng shade for Incandescent electric. I Telepbone. A. Rettig . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . .  . 
J .... n�, ��"JI�; i: 'S: Gaii: : : : :  : : : : : : : . : : : : : : : : : : : : :  :«1;� �:l:ggg�: �=
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.
. : : : :  : : .:: : : :  

Latch and IOCk:t combined. J. A. Giese . . . . . . . . . . . . . .  481.261 '[·elephony. l W. Gibboney . . . . . . . . . . . . . . . . . . . . ... . . . 
Lathe. turret • .  Hartness . . . . . . . . . . . . . . . .  . . . . . . . . .  481;356 Thill coupling. A. L. Straw . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lathes, stop mechanl.m for turret. F. H. Rlch- Tbrashlng michine belt tightener. E. Huber . . . . . .  

ards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.192 Ticket, time limit, J. H. Stedman . . . . . . . . . . . . . . . . .  . .  
Lawn sweeper, O. D. Thomp.on . . . . . . . . . . . . . . . . . . . .  481.289 Tire. cycle. Stone & Corser . . . . . . . . . . . . . . . . . . . . . . . .  . 
Leather. composition tor softening enameled. R. Tire. pneumatic. C. H. Roth . . . . . . . . . . . . . . . . . . . . . . . .  . 
Llf�;.i.,!l��

r
aiid·piea8ure c;:&ft; A:·B:siiea.:er: : : : :  �� ���·c�y�y:.a��"vt!e.FF.w.�r.%&i-d8::::: : : : : : :: : : : :  481 Lifting machIne. J. B. Crouch . . . . . . . . . . . . . . . . . . . . . . .  481.224 Toy. flr.lnr.' 

E. R. Lochmann . . . . . . . . . . . . . . . . . . . . . . . .  481,182 
LOc

l�Ck�
e�ar��� 13�!i 10�l.lInder lock. Nut 

��k� ��e'\�Jh� fra:"'1;�':.iii imp: · · · · · · · · · · · · ·  
48l,364 

Lock. J. Loch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,235 Tra;r; and egg tester. combined dumpIng. J. B. 
Lock, J. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.422 Garland. . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . 481.488 
Locomotive fire boxes, brick arch for. F. W. Tree protector. fruit. A. B. Smith . . . . . . . . . . . . . . . . . .  481.311 
LOC��������· .ii'r'ilng· ·gear· ·fo;.· · coiiiPOuiid: ' 'Ii: 481.232 ���l:�t;;r'b���':,�°t"w�is�: .���??�: : : : : : :  : : : : : : :  m;m Llndner . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,181 Trolley sWitcb!! J. S. Merklns . . . . . . . . . . . . . . . . . . . .  , . . .  503 
tg��r:,��r�k.EW:.!"'4iD::: : : : : : :  : : '. :  : .. .. : : '. : : :: ':.: : :  m:l!M ��.��=:chln�: :i.�r:.
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t��'¥,::����°'Ra�e�i:.
I
I�I.":t: ·ii&i-der: �: : : : : : :  m:m ��g:::l�1:� !:a::lii���y'°ff.-Da,;gIierty: : : : : : : : : : : :  M:tr1etlc separaiO�,G. Conk�lng . . . . . . . . . . . . . . . . . . . .  481.474 Typewriting machine. C. L. Redfield . . . . . . . . . . . . . .  . 

�:rk�� i��W�·B. iR���e� .�������� '::.: '::.:: : : : :ft:= :gg:��W� :::::;gl�:s.
C
&1r:�·jor;·F:·M: s:ufrr.: 

Marking gange. J. A. '['raut . . . . . . . . . . . . . . . . . . . . . . . . . .  481.516 Ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481.513 
Mas.age apparatus, A. Kahn . . . . . . . . . . . . . . . . . . . . . . . .  481.359 Umbrella ribs and stretchers. guide for, H. G. 
Mast arm. A. Wrignt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.381 1 Praetorlu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.283 Match and toothpick machine, J. Boulard . . . . • . . . .  481.522 1 Umbrella supporter. J. Devereaux . . . . . . . . . . . . . . . . . .  481;481 Matrices. formln!!,. C. L. Redfield . . . . . . . . . . . . . . . . . . .  48l,308 Universal joluted brace ... A. C. Derlon . . . . . . . . . . . . . .  481.1>26 Measuring the velocity of lIuld •• gange for, S. W. Valve. ball cock. W. A. Turner . . . . . . . . . . . . . . . . . . . . . .  481.317 
Meat'.W�:��: V: ·Biiliaiiii";'·:::::::::. :.::::::::: : : : : : �a� �::�:

, 
�:���fi,t,,�:r.�:· BiUiiioioiiiew: : : : : : : : : :  m:� MechanIcal movement. F. Meny . . . . . . . . . . . . . . . . . . . .  481,400 Vehicle brake. E. W. Broadbead . . . . . . . . .. . . . . . . . . . . .  481.466 Mechanism. E. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481,5Ol Vehicle. jump seatlf. H. Hutton . . . . . . . . . . . . . . . . . .  481,368 ��'::l:I� ms".:'ehb�TIB'te�·m��T��· " " " " " " "  . . . . . . . . . . 48l,137 �:gi�l: :

P�::; &: c. J'�r��'::::::::::::::::::: : : : :  �l:= Monument. memorial. J. Mitchell . . . . . . . . . . . . . . . . .  481.36'1' velocl::e':l'e. A. C. Shelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481.428 Motor. Bee ElectriC motor. Vending apparatu •• coin-controlled. A. S. KIbby .. 481.200 
Mower, W. R. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 481 Vending machln'!>, COin-controlled. E. L. Pickard. 481.331 
Mower grass receiver. lawn. F. L. Gollbart . . . . . . . .  481 Ventilator. See t;ar ventilator. 
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r
����:A�·G�:�':'':,':i::::::::::::::::.:·. ·. '. : ;�::�o'!'e��J��. li::!n?e'i::;::::::::::: :: : : : : : : : :  m::!Jl Nozzle. exhaust. P. Swen.on. . . . . . . . . . . . . . . . . . . .  . . .  Water �aul{e. J .  A. & J .  Hopkinson . . . . . . . . . . . . . . . . .  481 .400 

��t �:.�'i�r'!�r�:·d�..r��·c: ·Binciiei: : : : : : : : :  � ;:�:� h::t:�: �f:��� ��.:C:�g����: : : : : : : : : : : :  :�:� Nut lock, J. Broadley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.344 Waterproof fabric, J. k. France . . . . . . . . .  :: : . . . . . . . .  481.485 Nut lock, J. C. McQuilkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 481,417 Weather strip. A. M. Ewer .. . . . . . . . . . . . . . . . . . . . . . . . .  481.228 Nut lock. A. Warenskjold . . . . . . . . . . . . . . . . . . . . . . .. . . . .  481.214 Well drilling machine. J. W. Draper et al . . . . . . . . . .  481.482 Oil cuP. J. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.312 Wheel. See Barrow wheel. Bicycle wheel Pol-Ordnance. tool for boring breech-loading. G. Ger- 1 Ishlng wheel. dom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48l,300 Wheel rim and tire, C. E. W. Woodward . . . . . . . . . . .  481.840 Ores of zinc and lead, treating sulphide. Lewis & Whiffletree conneCLlon, A. Haggerty . . . . . . . . . . . . . . .  481,1111 Petraeus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,4!19 Winding machines. driving mechanism tor the Ore •• treating .ulphlde. Lewis & Petraeus . . . . . . . . .  481,500 spindles of circular, F. A. Ludwla: . . . . . . . . . . . . . . 481.329 Oysters, apparatus for makIng fried. F. F. War- Wire box strap machIne. J. Vermeufen . . . . . . . . . . . .  481.444 then . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481.337 WIre reel
i
MilIer & Bowman . . . . . . . . . . . . . . . . . . . . . . . .  481,80(1 Packaae to. pulverized substances. J. Dina . . . . . . . .  481,521 WIre stre cher or clamp. J. M. Klein . . . . . . . . . . . . . . .  481.1'111 Pad. � Hamess pad. Wrench. See Nnt and bolt wrench. Pipe Padlock, N. J. Zell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481,468 wrench. 
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Wrencb. E. A. Cocbran . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00,889 Wrencb, B. McGilvray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  481;506 Yard stick bolder. E. R. Nortbam . . . . . . . . . . . . . . . . . . 00,188 

D ESIGNS. 

I��'it. t.1fiut'.:':.·:::::::.·.·.·. : ·. ':.: '::. '::::. '::. ':::. :: : : : :  �H� 
:�ft��·�����c�'We�i':: .�.��: : : : : : : : : : : : : : : : : : ·. : : : �::re.} 
Cane bandle. F. S. Evans . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  21,784 
Fabrics, ornamentation of, H. Sturm . . . . . . . . . . •  0 • • • •  21,795 
Flag. J. W. MacNamara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.788 
Hat rack. J. Honecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,781 Horn. campaign. H. L Millis . . . . . . . . . . . . . . . . . . . . . . . . .  21.789 Knife bandle. H. A. Weibman . . . . . . . . . . . . . . . . . . . . . . .  21.785 J..atbe bed, C. M. Conradson . . . . . . . . . . . . . . . . . . . . 21.798, 21.799 Shim. barber's, Svoboda & Hofmann . . . . . . . . . . . . 0 • • • •  21,782 Spoon; J. A. Hugbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.783 
���':,�'iie�t��lIw.aJ: Moore:::: ':::::::::::::::.:: : : :  M:� Tnmmlng. A. S. Ellison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,m Trimming. dress, H. W. Scblo .. . . . . . . . . . . . . . . . . . . . . . .  21.79.1 VendinJl machines, casing for cOin-actuated., R. H. J.lttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.786 

�e���a�e�rJ:tb'. %u�bgr��� : : : : : : : : : : : : : : : : : : : : : : : : : :  M:� 
TRADE MARKS. 

��';."r.I.��XI���[.t����. ���.':�.�� : : : : : : : : . : : :  :�:�: �:m Cigars, Diaz y Hermano . . . . . . . . . . . . o • • • • • • • • • • • • • • •  0 • •  21.658 Cigars, R. Lopez . . . . . . . . . . • . . . .  0 • • • • • • • • • • • • • • • • • • • • • • •  21,661 Coats, pantaloons, overalls, shirts. and gentlemen's furnisbinJ{ goods, Bean. La Due & Clawson • . . . .  21,677 Flour, corn, Ontario Oriental Flour Company . . . . . . 21,653 Lard and Its .ub.tltute •• W. J. Wilcox Lard and 
Lea�����.��l."W;ed;,;.·. ·. ·. ·. ·. ·.·:.: :·::.·.·.·.·. ::·.·.· . .... : : : :  �� Leather, harness. sole, and belting, J. Groetzinger 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,686 Lubricating compounds, oUs, and grease, L. E. At-kinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 21,655 Meats, smoked and ullsmoked, and all kinds used 
Mel.sr 

P�yl�:,nS:o�:ad'.:���.�t��.� .��.i�? ���: .��: : :  �:::l Milk. condensed. W. Jobn.ton . . . . . . . . . . . . . . . . . . . . . . . 21.660 011 and grea.e, lubricating and macblne. C. H. Besly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.669 Pantaloons and overallS, men's, Cowa� Magill & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  21.685 Pbospbated beverages, Rose Bro . . . . . . . . . . . . . . . . . . . .  21.687 Pill •• W. T. Hanson Company . . . . . . . . . . . . . . . . . . . . . . . . '21,652 Pills used in kidney complaints, J. H. McKee . . . . . . 21,679 Plastic material composed In part of pyroxylene, 
Po';3��u;g���:J':�&;,·,;m(iking · out 'of 'r8t;':\��: 21.683 

bits. etc .• L. Bossie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.670 Remedy for constipation, diseases of the liver, kidney •• bowel •• skin, and blood, flUid. W. F. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.678 Saws. Sburly & Dletrlcb . . . . . . . . . . . . . . . . . . .. . . . .  21,688, 21,669 Scalp wa.b. L. A. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 21,tlM 

�frri��gw'g��i8�.sb���� 1���������oraiiOD·.: : : : :  n:� Soap. laundry. Benjamin Brooke & comp"nY:!t.671. 21.676 Supporter for ladle.' underwear. L. P. Slg.bee . . . . .  21;674 Thread of cotton, silk, flax, and other fibrous ma-terials for machine and hand sewing, Kerr Tbread Company. . . . . . . . . . . . . . . . . . . . . . . . .  21.664 to 21.667 Time-keeping and time-recording In.truments. S. E. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.664 Tin and roofing plates, Cleveland Tin Plate Co . . . .  21,656 Toilet preparation. lOr beautifying tbe com-
r.lexlOn, Flower. & Witwer . . . . . . . . . . . . . . . . . . . . . . . 21.659 Tol �� R�a..�:��.t.l���: .:�.t. ��.�I.��.i� .���.� ��?��'. �: 21,672 Wa.blng macblne •. band power. Bos. Wasblng Macblne Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,651 Wbl.ky. Renauld & Nieder.tadt . . . . . . . . . . . . . . 21,662, 21.663 

A pri nted copy of tbe .peciflcatlon and drawing of 
r.!�.l'3t:�c�n 

1� ��f?��I%��!h�d "¥loE.a�gf.t JNIc�r}�� 
25 cents. In ordering please state the name and number of tbe patent desired, and remit to MUDD & Co •• 361 Broadway. New York. 

Canadian patents may now be obtained by tbe Inventors tor any of the inventions named tn the :fore-
fOlng li.t, provided tbey are Simple, at a co.t of 140 eaeb. f complicated tbe co.t will be a little more. For full 
�g���ctJ��:. 'to��f� :!��. �!.;'al� �X.!r:l,i. New 

In&Ide Paa-e, each I n sertion • •  "li cents a line 
Back I'aa-e. each insertion • • • •  $1.00 a line 
Tbe above are cbarge. per agate line-about elgbt word. per line. Tbl. notice sbow. tbe widtb of tbe line. and I • •  et In agate type. Engraving. may bead advertisements at the same rate per agate line, by measurement, &8 the letter press. Advertisements must be 

:g�T:: �t a�='f�I?� ��I�"wl� =k':'I.,;{,�ur.day 

Screw CuttiD,Aut� matlc Cro" 
Feed, elc. 

Catalogue Free of all our 

EYESIGHT : ITS CARE DURING IN-
fancy and Youth. A valuable article by L. W. Fox. M.D. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 822. Price 10 cents. To be had at tbis oftlce and from all newsdealers. 
Improved Screw Cutti ng 

Foot and Power LATHES 
Drill Pre.se •• 8bapers. Band. CIrcular. and Scroll Saws. Macblul.t.' Too'- and Supplle.. Latbe. on trial. 

or Catalogue ma'iled on application. 
SEBASTIAN LA'rUE COMPANY, 

44-46 Centra l Ave., Ci ncin nati, O. 
OI L-LI M E-ELECT RIC 

LANTERNS. M AC I C ST�REOPTICONI 
AND VIEW'. ........ Ca&al_. rr-j 16 Beekman Street. N. Y City. 

B. OOLT &: CO. l l89 La Salle Street. Cblcago. Ill. 

The Sebastian-May Co. _ .... 
Improved Screw Cutting 

�::e!LATHES 
���l ft�e:l�r:i8��,u�k:d D1�8�l!��:; 
O U lttts. Lathes on trial. CatsIOllues maiJed 00 app1i�a(if?n. 
1 0'} to 1 67 H I ah l and Ave., 

S l n N E V. OH I O .  . 

" AND i ELECTRO - PLATI NG 
§ Apparatus aDd Maurial. 

J titntifit �mtri'ln. 
--� . to:l1rr;:-':y���£_R CO�-i' . .,-� 

A N D C H I C A Q O, Manufacturers of : 
Drawl

.

nc Materlal8, 8ul"Ve:y- j IIIIt IIl.traDleat., etc. \ AU flOods Warranted. ' 
Slmd for catalo(IUe. 

I< ECONOMY IS WEALTH. "  
Canvaaaen wanted to eell the N .'W Mo. 
del Hall 'l'ypewrlter. Why wUl people buy a 1100 maehme when t30 will purehaae a beUtir one' Send 101' il luetrat.ed catalogue and term. to COUDty Agent .. 

Add .... N. TYPEW RITER CO. 6 1 1  WublnJlWn Street. Boaton, M ... Mention Sclf'.ntifie American. 

Steel Tne for W ritin[ Machines, 
J. D. MALLONEE, M'f'r, STOCKTON. N. Y. 

BICYCLE �A�g1G�9�=rT'to�� FREE WITHOUT ONB CENT or MONEY. W.tem Purl Co., 3M D.arbora 8t., CIUoap,1ll. 

T H E  H U B  FRICTI O N  CLUTC H ,  
:fP�e�ys;UJ�"l:r.?:t:,r·b�����: .baft. and Cut-oll' Coupling.. Tbe m 0 s t simple, e1fective, durable and economical Clutcb on tbe market. Made In .Izes to tran.mlt 
��r.�e�8. t"o�� �i,�o3t·�':;sC:: 
��I!U%.���t��t;'1���a"�� 

The Jamps Smith 
Woolen Machinery Co., 411-4111 Hace St., Phil ... , Pa. 

-FOR-

FREE SITES TO SUBSTANTIAL 
MAN U FACTU R I NG  ENTERPR ISES 

in the rapidly growing towns of Virginia and West VIrI!inia, possessinlZ cnKAP IltON. CHBAP LUMBER, CHEAP FUEL, and RAILROAD FACILITIItS. address .T. H. DINGEE. 333 Walnut Street. Pblladelpbia. Pa., Pre.ldent and General Manaller of numerous Land Companies Situated along tbe line. of the Norfolk & Western RaHroad. 

FINE PIPE TOOLS 
H igheat Qual lt,. 

Manufacturers of tbe celebrated 1M;htnVw; d: 
Green River brand of screw Plate. (for Pipe 
�e'!:��!:�a;Wr�n��::: Bolt-Cutting Macblnes. 
�tlg��r:':�.I::g,�; 
��?:/.tb��:�:NI::'�! Greeulleld. Mas •• U.S.A. Send jor new Catawgue 

FOR RENT, WATER POWER.-�,>tY �8 b. t (nlgbt p'0wer u.ed for Electric Llgbt plant). GiJod 
irfv�d�'W����·co�c;,'!�y?krv�rJ'f.�!l':��rnl!ddre.s 

If you are Intere.ted In 
E L E C T R I C I T Y  

.end for our .pecial Price LI.t z. 
BELLS. BA T'('ER I !':S, PUSHES, 

'VIRE. M O T O RS, And a full line of general 
ELECTRICAL SU PPLI ES, 

STANLEY &; PATTERSON, 
Electrical H o u se Fnrnishina-s, 

32 & 3t Frankfort St .• N. Y. CIty. 

R� '" S� F ITTERS SU PPLIES 

Rue'S Little Giant Injector. 
SCREW JACKS. STURTEVANT BLOWERS. &c. 

J O H N  !'!. URQ U HART. 46 Cortlnudt St., N. Y .  

Scanlon's Patent Blast Heater. 
For tbe utilization of exbau.t and blow-oll' .team to beat blasts for furnace.. Tbe cut .bows tbl. beater as now In use at tbe Weston 

Furnace In Manl.tlque. Mlcblgan. It beats tbe air from tbe Fan or Compre •• or before pa •• lng Into tbe oven or stove.. Tbls I. of great Importance In the succes.ful working of Hot Blast Oven •• and cause. tbe gas In tbe .tove. to burn equally free at tbe receiving and di.cbarge end. of tbe oven. My tbus eqnally distributing tbe burning of tbe gas In tbe oven, at least 300 degree. Reater beat can be u.ed witb rerfect safety bi aid of tbl. beat-
:[o:!s.h:��el:I:: ��e:.Tri��� �U�pe��f:� �t�8t i��l�:e8J� tt: 
use of this heater a Ilrest saving tn fuel Is accomplished. Also tbe 
water from the condensed steam is discharged from the beater through 
a pipe at tbe base Into a tank, from wblcb It Is forced back Into tbe 
����� �� E��nt ;�re ���: �ft���gmO������Srs s��rg;���:!: 

Two of tbe.e beaters bave been In practical u.e and tborougbly 
te·t;P%:��cr:l:r' '£':l"ts�� ��Iif':\� 'U:1�cta�:�����ted September 
24. 1889, are now oll'ered for sale. Corre.ponJ'ence solicited. Address the inventor, 

JOHN SCANLON, Manistique, Miohigan. 

EAGLE INSULATING PAINT SP ECIAL NOTICE I 
IS JET BLA C K ,  

FIRE, WATER, A C I D ,  H EA T  and WATER 

PROOF-A PEltFEC'l' I N S U I.ATOB. 

p,- Se'lU! jfYT sample a'lU! vrlce. 
EAGLE PAINT AND VARN ISH WORKS 

PITTSBU RG, PA. 

The Shimer Cutter Heaa.s 
4�,000 SOLD. 

To work Car Siding. �'loorlng Cell-

. . .. 
..

' 

�ul'3'b� s�r;an� . Blinds. Cope Heads to matcb. ". 
S •• 'I J. SlIt •• r &. 80", Centre St.. Milton, Pa. 

Single Track Overhead Railway, 
wltb Swltcbl���ft�l���tb��0�����:.8e •• Mining. 

SINGLE TRACK OVE R H E  0 RAI LWAY M FG. CO. 
MANUFACTURERS AND ERECTERS. 

No. 306 Market Street. Camden, N. ,J. 
N�.AMrl:' �mp�re�· gJ':.:-t;��I�n��r u���t;7b�=� witbout our autll:orlty are liable, as we propo.e to prosecute all Infringements. Parties wishing to erect sucb tracks and .wltcbes will do well to consult us before so doing." 

'W'ORN & C O ., Ueufaeturera of the 
Cham pion 

Slate Pencil S harpener. 
3"36 

Germantown Road. Nicetown. Pbila. 

R I FE'S AUTOMATIC 
HYDRAULIC E N G I N E  OR RAM 

Two band.ome pboto-engraved dl.play .beets 
����::i Improvements in Air Comp,ressors," " Recent Improvements In Rock Dnlls." 
:::;��I:�:'e� ::1.r �':.'fl itb� :i���tb���: and address. INGERSOLL-SERGEANT DRILL Co. No. 10 Park Place. New York, U.S. A. 

.$22 FI RST CLASS CU RTAIN DESK 
- • Four and a Hallfeet long. Un-

_ . -
,
limited varIety In .tock and to order. 

, : ,American Desk & Seating Co. 
270·272 Wabash Av., CHICAGO, U.S.A. 

TO INVENTORS 
AND MANU FACTURERS 

Sixty-first Grand National Exhibition 
OF THE 

';: THE 
: Hanson &; VanWinkle 00. 1 � N eWRrk, N .  ,I . 
o 81 LIBERTY ST •• N. Y. :E 23 S. CANAL STREET. 

SUPPLYING WATER FOR Irrigation. Small TOWn •• Railroad Tanks. Factories, Steam Mills Dalrle •• Country Re.ldences. Stock yara •. etc. A utomaHc Efficie1it, Dt(.raM.f. and ifiil�:::r lnexpe'll8!ve. Send for 

American Institute of the Oity of New York 
Will open October 10 and close December 10. 1892. Intending exblbltors mnst make early application to .e-
���:lr::Foim"ft�, a:3d:�:,,�:!ti�ES ��J'�'inl�Mt'd 
General Superintendent. American In.tltute. 113 we� 38tb Street. New York City. 

10 CHICAGO. 

BEATTY Plano. Orll'an. 8�3 up. Want agents . 
CU'g tree. Dan'IF. Beatty. W88b·ton. N.J. 

��WI:t..'1':�����Il�·;re 
(n Sci. Am.. p. 6 • .T1(Jy a. '00, 
Rife' • .  H;r ..... Ue Ea«' ... __ • CJo.. a.a .. t.. V .. P U R E C O N D EN S E D  M I LK 
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THE P REMIER CAMERA 

IS TH E B EST I N  M ARKET. 
Simple of Manipulation. 

Plates o r  F i l m s  are used. 
The Sh utter I s  al ways set. 

PR I C E  $1 8 . 00. 
Send for Catalogue and copy of  Modern Photography. 

WE MAKE A LL K I N DS O F  CAM E RAS. 

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

W' A-rER JAMES LEFFEL ct. CO., 
ft. SPRINGFIELD . O H IO,U .S.A. 

S e n d  fol' o u r  fi n e  WHEELS lal'ge P A M P H LET. 

N OW R E A DY ! 
A NEW AND VALUABLE BOOK. 

1 2,000 Keeeipts. 680 Pal!.'ea. Price $5.  
This splendid work contains a careful compila

tion of the most useful Receipts and Heplies gIven 
in the Notes and Queries of correspondents as pub
lished in the Sci e n tific A m erican d u ring t.he 
past fifty years ; together with many valuable and 
Important additions. 

Over 'F_elve 'rb ou sand selected receipts 
are here collected ; nearly every branch of the use
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever plRCed be
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem
ists and workers in all parts of the world ; the in
formation given being of the highest value. Rr
ranged and condensed in concise form convenient. 
for ready use. 

A lmost every inquiry that can be thought of. 
relating to formuhe used in the various manufac
turing industries, will here be found answered. 

Instructions for working many different pro
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensi ve a work. 

Under the head of Paper we have nearly 250 re
ceiPts

k
embracing how to make papier mache ; how 

to ma e paper water proof and fire proof ; how to 
make sandpaper. emery paper. tracing paper. 
transfer paper. carbon paper, parchment paper, 
colored papers, razor strop paper. paper for doing 
up cutlery, silverware ; how to make luminous 
paper. photograph pa pers, ete. 

Under the head of Inks we have nearly 450 re
ceipts, including the finest and best writing inkS 
of all colors, drawing inks, luminous i nks, invisi
ble inks, gold. silver and bronze inks, white inks ; 
directions f'or removal of' inks ; restoration of 
faded inks. etc. 

Under the head of Alloys over 700 receipts are 
given. covering a vast amount of valuable infor
mation. Of Cements we have SOUle 600 receipts. which 
include almost every known Rdhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article. in which the 
complete process is described in such clear and exr!�� re���t

�hat any mtelligent person may readily 

For Lacquers there are 120 receipts ; Electro-Me
tallurgy, 125 receipts ; Bronzmg. 127 receipts ; Pbo
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints. Pigments and Varnishes furnish over 800 receipts, and include everything worth know
ing on those subjects. 

Under the head of CleanSing over 500 receipti. 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials. bleaching of fabrics, 
cleaning furniture, clothing. glass. leather. metals, 
and the restoration and preservation of' all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. . 

Soaps nave nearly aoo receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment. relating to the home manufactUre 
of sample articles. will find in it hundreds of most 
excellent suggestions. 

p,- Send !fYT descripUve circular. 

MUNN &. CO., :Publishers, 
SOIENTIFIO AMERIOAN OFFIOE. 

361 Broadway. New York. 
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Foundea by .Mathew Gare1l, 1785. 

H E N R Y  C A R E Y  B A I R D  .t. CO. Indo.l.rial Pnbll.hers, Book •• ners, and Importen, 
S I O  Walnut !!!!t ••  I'hlladelphla, I'a • •  U .  S. A. 
IT'OUf new and Revised CataloJZue of Practical and Scientific Books, 86 P8Jles. 8vo, and our other Catalogues Hood Circulars. the whole coverio2' every branch of Scienoe applied to t he A rts. sent free and free of posta.,;re to any one in any part of the world who will furnish his addre!s. 

ARTISTS WHO GET RICH 
��eiir;:'u.��eag:lr:" �s��:���� mend it very strongly. '1t is distinctively 

art tool, and saves time and labor and the excellence of the work. 
"T�'.::--.'::-_ illustrated catalogue. It will inyou. 
A I R  B R U S H  M FO. CO. 
m Na!:a':,c::",![d, Ill., u. s. A. 

LIFE SAVING DEVICES.-A COL-lection of 8uJ!�estion8 of devices for communicating between the shore and stranded vessels, offered to the London Daily Graphic by various correRpondents. With 
73 i l l ustrations. Contained in SCIENTIFIC AMERICAN SUPPLEMEST. No •. 84�. 849. ��O. 8� t ,  8�2, 8.14 and 86 t .  Price 10 cents each, or 70 cents for the &eries. To be had at this office and from all newsdealers 

E B EST LOOS E PU LLEY O I L E R  
I N  T H E WO R L D .  VANDUZEN PAT. L PUL. OILER 

Keeps Pulley oiled 3 to .( weeki with one 
flHin&. Cost 25. 30, .((), 50, 65 and 85 cent. 
each. Send Price and T R Y  ON E .  
State diameter and speed o f  Pulley. Will 
send Catalo&ue free. }lenUon thi. pa.per. 

rh •• V ., RIm."". " TIFT OO.CI •• IDaatl,o. U.IU. 
" T il E  S I N T Z " 

GAS AND GASOLI N E  ENGI NES 
Stationary and Marine.  Makes is own supply of gas from gasoline. and at less exv.ense than 

�?-;'l?t��e:e��rr�d�' ��O�th c�iih�� manufactured or natural gas. Spe .. cially adapted for small boats and 
�����i:e��d �tjj����:r! ��a��: 
C LA R K  S I N TZ ,  M F R . ,  Sprinll"field. Ohio. 

The Belknap Little Giant Water Motor Best Water Motor, most powerful and efficient machine on the market. Electric Motors and Dynamos. Combined Water Motors and Dynamos. Cyclone Co:lree Mills for Grocers' use. Combined Motor and Mill in one case, run by water or electricity. 
Write jor Circulars. 

BELKNAP MOTOR CO" 
23 Plum St., Portland. Maine U. S. A. 

SOME APPLICATIONS OF ELECTRIC Transmission.-A lecture by �'rank J. Rprague, delivered tn tbe' Sib1el Collelle - course, explaining the various 
�p�t�I�?;n °inr���!trt!r:e�r�1�gro��C!��itle�re�t�: 
tg�eli��.th�rr�ni( �h�!r::?�:s�h����:l���ern ms��i�� TIF 'O AMERICAN SUPPLEMENT, Nos. " " ". ,. O�, and "419. Price 10 cents each. To be had at this office and from aU newsdealers. 

� A LANSON CARy :r-------- \ � ' Fe T I, R E P : F  S PR I N GS '�) , '.1 o " {'="") STEEL. OF EVERY D E S C R I P T I O N ' 
2 4 0  & 2 4 2  W 2 9� ST. N E W - Y O R K  

H OW T O  M AKE DYNAMO· ELEC'fRIC 

��C�!f)e�r;��ri�neSof;:·C�gft����in';dt:n��:;gf�f�:�:!� sizes. The small machine is intended tor experimental purposes. Will heat from 4 to 6 inches of platinum wire, produce tbe elecr.ric l ight. decompo!!e water rllpidly. mUJlnetize steel, riDJ,! a, lariZe gong. Jiitive powerful shocks. operate induction coils, And wil l . tor temporary use, replace 8 or 10 Bunsen c�lls. Contained in SUPPLY-MENTB 
J 6 1  and �99, Price 10 cent. each. The larger ma-
���nftgt�?d���� :!Jl��r!�::�d�: !i::;ises����:t:�;V���� pound wound mach ine. Can be run for a short time by two or four men. Requires one horse power for con· t,inued running. Best. engravinlirs of dynamo ever pro. duced. Detai Is of every part �hown. WindiDIl of srmiture and field maa;{net plainly illustrated. Any intelligent person with the aid of these drawinJls and instructions may make useful , durable. and etJective machines. Contained In SUPPLEMENT 600, Price 10 cents. MUNN &; CO • •  PUBLISH EltS. 361 Broadway, New York. 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERlC .... N ... an adver

tising medium cannot be overesttmated. Its circulation 
I. many times greater than that of any similar journal 
now published. It goes into all the States and 'l.'errltorles, and is read in all the principal libraries and reading 
rooms of the world. A businCAs man wants something 
more than to see his advertisement in 8. printed news
paper. He wants circulation. This he has when he advertises in the SCIENTIFIC AMERICAN. And do not let the advertising avent inllnence you to substitute some other paper for the SCIENTIFIC AMERICAN, when selecting a list of pubUf'-'\liOllll! in wl:.lch you decide It Is for your Interest to ad'06rtise. This is frequently done for the reason that the agent gets a larger commission from the ),>apers having a smull circulation than is allowed on the SCIENTIFIC AMERICAN. , For rates see top of first column of this page or address MUNN & CO •• Publishers, 

361 Broadway, N ew York. 

J titntifit !mtritau. 
E L E C T R I C M I N I N O A P P A R A T U S, 

E L ECT R I C  M I N E  LOCO MOTIVES 
E LE CT R I C  V E N T I LATI N O  FANS 

E LECT R I C  H O ISTS " E LEVATO R S  
E LE CT R IC COAL CUTT E R S .  

THOMSON-HOUSTON ELECTRIC COMPANY, MINING DEPARTMENT. 
622 ATLANTIC AVENU E, BOSTON, MASS. 1 73-1 75 ADAMS STREET, CHICAGO, I LL. 

STEEL TYP E  FOR TYPEWRITERS IATES ROCK & ORE BREAKER and Capacity up to 200 tOD8 per hour. 

Steam! Steam ! 
Complete Fixtnres except Stack. 

2-Horse Eureka Boiler and Engine,  • $ 1 75 
• 275 4- " " " " " 

Other sizes at low prices. Before you buy get our price�. 
B .  W. PAYNE  Ie. SONS,  Drawer �6. l!:1 .MIRA , N. Y. 

DUBT ! DUBT ! 
Gibbs Patent 0 u s t  Protecto r  
protects the nose and mouth from Inhaling poisonous dust. Invaluable in every industry where dnst is tronblesome. Perf" ct protection with perfect ventilation. Inh .... lation of dust causes cata rrb, COllSl1JIlptlon and many other serious aisorders. Thousands in use. 

�=d:�·fi.l:n����l:n r;,ornt�d 
Gibbs srI!"�:��.� �I�O. 

E LECTRO MOTOR. S I M PLE. HOW TO 

��f�r d!�I�ra�J'����;:;;���c�t�o!.' �e��k�i��� amateurs to mate a motor wnich mlJlht be driven with advanlage by & currp.nt derived from a battery, and which w()uld have sutHe-len!. power to operate a foot lathe or any machinf" requirlnR' not 'over one man power. W ith ll tlgures, Contained In �C[ V.NTIFIC AMEIt'(,AN SUPPL<M'.NT. No. t;4 1 .  I ',ice 10 cents. To be had at this olllce and from aU newsdealers. 

Has produced more ballast, road metal. and broken more ore than all other Breake s combined. 
M:"�l�:� .Of 8��Nhf2:��ran::::� 

C A T E S  I R O N  W O R KS, 
c �o, V liuton St., Chicago 

Jr36 &}'j.!':�ln S�i�eAo�'i,'ri.1"!�,; 

THE ARMSTRONI MAC H I N ES, 
For cuttlne

. 

Oll' aud Threadlnc Pipe. 

I
' For Hand or Power, 

No. 1 cuts olf and threads 
1 to S inch. No. 2 cnts olf and threads 1 to Hnch. No. S cuts oft threads t to 6 Inch. r ai m is to make  .. these machines as good as our Stocks and Die'!., which are universally acknowledged to be T H E  B .... ST. Dr Send for catalogue. 

THE ARMSTRONC MFC. CO., Brld.eport, Ct. 

BIT Bores SMOOTH, ltOU ND. OVAL. and SQ UA RE HO I.RS, Morti.lnll" Core Boxes. 
1!!!!!!!:====

===!!!!I
�lletc, Invaluable to Carpenters, Cabinet and Pattern Makers. High

E'!! _est Award. Send 1S.00 for set (� to 11-8), in neat case, or 1iOc. for 
BRI I) GE PORT GU N IMP"7:i!L.���a�"J.!ree with mnstr�\"g l1�t,;adway, New York. 

--.rIROCK BREAKERS AND ORE CRUSHEB S supply at short notice and lowest rates, Stone and Ore Crusher.!"ncon-=. ___ . __ described In Letters Patent issued to Ell W. BI!\ke, June 15, 1""", to-
V �L��.Bk.EL�MJ��::E11i" 6r�;,,��c�u�;ff:r b�a�n,:.::;'i..��m y!>�d�!:)Fil;ie p�tr\l�t'�;=-.: & llIA(�HINE  CO., Manufacturers, ANSONIA, CONN. BACON, AlI"ellts, NJo:W Y O IlK and CHICAGO. 

I
��������'���'�'�������� 

.A. 111 U :ail: :J: N' U n,s: 
In all shapes. Manufactured by I CHUCKS Catalogue No. 12, jnst issued 

• with over 4C new Illustrations 
! The Cuhman Chuct'n����eiI!:ff:;�, COlin. 

Cowles Electric Smelting and Aluminum 00., 
\Correspondence solicited. LOCKPORT, N. Y. 
s:�...,...,....".�� 

AND AP-plications. A valuable and interestinll article by G. L. Addenbrooke. Contutned in SCIENTIFIC AMERICAN SUPPLEMENT, No. 8�9, Price 10 cents. To be hud at this oftlce and from all newsdealers. 

JY:.a..�<>GrA.NY I 
And all Fancy Wood •• 

TEAK FOR YACH'I'S, !'<PA N ISH CEDAR , FOR SHELLS, etc. I 
Enstem l :JOO 1.8Wi8 �treet. l New York. U. S. A. 

A R T E S I A N  Wells. 011 an\l Gas Wells, drilled by contract to any depth, from 00 to 3000 feet. We also manufacture and furnish everything required to drill and complete same. Portable Horse Power and Mounted Steam Drilling 
��ff�':t�Ss{.:'8J�e;�li��::t8 required and send for illustrat-
:d8tt'IW�'tLA38�ilh CO .• STREET, NEW YORK. c5fijneumatic axire Bicycles, 

h Send for Catalogue. 
pr A .. nts Wanted. Q Every One Gnaranteed. 

. J JKIR��o�PIl sF I�!o��, Jf. CO, 

CL.a..R..�'S WOOL W A S H ERS, 
WAltP DYEINH ANI) S I ZINH MACHINE!!!!. PATENT RU B B ER C O V ERED S Q V EEZ E 

lt O I, J .8, 
POWER W K I X H E llS FO R HOSIERY AND YARN I)YEI lIiG. D llYING ANU  VENTI L A T l lIi G FANS, 

WOOL A[\iD l:OT1' O N  U R Y EKS, Etc. Catalogues free. 
C E O. P. C LA R K  

Box L. Windsor Locks. Conn. 

THE E. D. · A L B R O  CO. I Branch, 5 Ft. E. 6th St., 5 
H. T. BARTLETT, Mg'r. F. W. HONBRKAMP, Ass't Mg'r. I I> 'l:l(oLw"e·ril. Upl.:rices from (Mil ls. CinCinnati, 0 , )  The Backus Water 

SCHOOL OF ENGIN EERING. 
O H I O  STATE U N IVE R S I T Y .  Col u m bus, O h io. 

Four year courses are provided In Civil, Mechanical, Electrical and Mining Engineering. Each Department Is well equipped with appliances for Instruction. A CatalOllne giving fnll Information will be sent on application. 

1 57 
PROPOSALS. 

u S. ENGINEER OFFICE, ARMY BUILDING, NEW 
• YORK, August 4 1892.-Sealed proposals for the construction or sale of a Hydraulic Dredging Steamer for New York Harbor will be received at this office until 12 m. September 13, 1892, and then publicly opened. srcecifications, blank forms, and all available informa-t on Wi\l8� t�'8��t��'P�llf.IL��r.�c�.tg�s��f�eers. 

u. �u��1���:al�1�:.fp�'sa���lr�:m�:IS';;i'I��� from the Merrimac River, Mass . will be received at tbis office until noon, September 6, 1892. and then publicly opened. Specifications, blank forms. and all available information will be furnished on application to this office. S. M. MANSFIELD, LIeut.-Col. of Engineers. 
u. �us��,GI����a��F��o�os�gSl,��heMd���er� �f rnbblestone in the breakwater at Sandy Bay. Cape A nil. Mass., wi l l  be received at this office until noon, September 9. 1892, snd then publicly opened. Specification's. blank forms, Rnd all avai lable information will be furn1�hed on application to this office. S. M. MANSFII£LD, Lieut.-Col. of Engineers. 
u. �;,s��:l��rea?!:t�?'�Po�.?.S'f�Nth�d'"e��er��f rubblestone in the north jetty at Newburyport Harbor, Mass .. wil l be received at this office until noon, September 9. ]892. and then publ ic ly opened. SpecificRt ions, blank forms, and a l l  avai1able inl0rmation will be t'urnished on appJ ication to this office. S. M. MAN.sli'IEI�D, Lieut.-Col. of Engineers. 
u, S'I<:�:�,N�� s�rl��C!i·o:g�G°r.ir ?J:"��;'n:y,; Kingston Harbor. Mass .• wi l 1  be received lit this office unti l noon . September 6, 1892. and then lJubl icly opened. SpeCifications, blank forms. and all available information will be furnished on app l ication to thit! office. S. M. MANSFIELD, Lieut.-Col .  of k.ngineers. 
u. �us�r?sl.-���!I.?l:�(��sa���;�:ht:!�\t;,s,;;,:"�d 
(18.000) bbls. A mericHn hydraulic cement. delivered at Fort Warren, Mu�s . •  will be received at t.his office until �eptember 6.  1892. l ind then publicly opened. Specifications, blank forms. and all available information w i l l  be 
t�EtY;�i��t.�B�t�8lW�g�ge���� office. 8. M. MANS-

u. S�u�t�? Wl E�e�!I���p(��I�Tf�� dr�d���g' f�o� Manchester Harbor, Mas� . .  Wil l be received at this office until noon, September 7, 1892. and then publicly opened. Specifications. blank forms and all avai lable information wi l l be furnished on Il ppl ication to t hIS office. S. M.  M A N S I1�IEIJD. IJieut ... Col. of Engineers. 
U. S'g��GlNI�.R S��I!�C!�O�'?'��O�'r ?J���i'n:V� Weymouth River. Mass . • wi l l  be received at th is offiGe until noon. September 8. 1892, and then pulJ l ic ly opened. SpeCifications. blank forms. and al l avai lab le information will be fllrnisbed on appl ication to this office. S. M. M A N S �'IELI), Lieut.-Co l . of En�ineers. 
u. S·g:!trs,[f,,�ERse�.!P�r�po�2�Tf�;" d::d���· f�n�; the channel lead ing to Nantasket Beach. Boston Harbor. Muss . •  will be received at this office unti l noon. September 8, ]892. and then publicly opened. @,pecificationa, blank forJl ls, and all avai lable information w i l l  be furnishs? M� �1'A�8Ft�EnLtti. tI�::�t�g�·I. of Engineers. 
u, s. sr�,GI8���lea��F���0!?Sio�Ndr:Jti��' f�O� Myslfc RiverbMass . • will be received at this office until noon Septem er 8, 1892, and then publicly opened. SpeCifications, blank forms, and all available information will be f!ft�hl'i'lWsm'El�'1;�I�?e����I�:c�llgineers. 
u. !fJl:£II��!t ��I���;.:-afe?J�����aysI�<;'d��: ing the Channef. in Raritan Bay, N. J� will be received at this office until 12 m. September 14, 1892, and then publicly opened. Specifications, blank forms, and all 
�r��b�liI�':t°J�ttb1'tr�k�rE�'E':.�r.�80?�lg�f:�!:'� 

WELL DRILLIBG MACHINERY, 
IUNUFACTURED BY 

WI LLIAMS BROTH ERS, 
ITHACA, N. V . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

HAVE YOU READ �perir.nental $cienCe? 
This new book, by Goo. M. Hopkins, is just what 

you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien· 
tiflc inl ormation contained in this book. It is not 
only instructive, but entertaining. 

Over �m pa�'l"s : 680 ti ne cuts ; su bstantially and 
ooautifully bound. PlIiIce by mail, $4.00. 

p-Send for illustrated circular. 

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

361 BKOA U W A Y, NEW YORK. 
W 0 R K I r1 G M O D  E L S &- L l GHT  M A C H I N E R Y .  I NV E N T I O N S  D EV E L O P E D .  Send  for M ode l  C i rcu l a r . J o n e s  Bros .  E C o  . . C i n ' t i . O .  , 

© 1892 SCIENTIFIC AMERICAN, INC.



l SEPTEMBER 3,  I8<J2. 
THE BRIDCEPORT WOOD P'INISHINC CO. I 

Inside Palle, each i n sertion - _ "Ii cents a line 
Back Page, each i nsertion - - - - $1.00 a l i n e  

lllAN V FACTURERS OF 

WH EELER'sfATENT WOOD fILLER- .  I -
Emery, 

w�!:t� �::'fi�e�
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and is set In agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
..,ceived at Publication Office as early as Thursday 
morning to appear In the following week's l88ue. 

I3 R E I N I G'S  L I T H O C EN S I LI CA1E PA I N T. 
ADAPT E D  T O  ALL CLIMATES ESPECIALLY MARI N E  EXPOSURES • 

G RANViLLE M.-BRElNIG, PRINCIPAL OFFICE, 
G E N E RAL AGE N T  & S U PT. NEW MILFORD, CONN. 

NI�%hRIl�li,e�e::l1t�G.f.e�8ni��52i��
I
g.t��,; �l.�5J¥'8�?\£bO�:=�t. . � .... ������������������������ PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 

U Improvement the order of the age." 

TANITE 
The Tanite Co., 

Emery Wheels, 
Emery Whetstones. 

Grinding Machines, 
Knife Sharpeners, 
KnHe Grinders. 

STROU DSBU RG, PA • 

161 WASH I N GTON ST . . N EW YORK. 

K O D A K S .  ·G�M_Im �$'rar:d�U�\'d�Pl':;U!:: , I Relieves mental strain. 

THE SMITH PREMIER TYPEWRITER or Ircu ar. . T. FG .  Co., 62-56 IUinols St. Chicag<> 

OVERMAN W H EEL CO. 
.O.TON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. G. SPALDING " BROS., Special Agents, 
ONICAGO. NEW YORK. PHILAD&LNlIA. 

TIB AMBnI�AN DBLLTBLBPH�NB ��. 
95 M I LK ST. ,  BOSTON ,  MASS. 

This Company ow ns the Letters Patent 
gran ted to Alexander Graham Bel l ,  March 
7th , 1876, No, li4, W5, and Jan uary 30th , 
1877, No. 186, 787. 

The transmission of Speech by all known 
forms o f  Electric Speaki n g  Telephones in
fringes the right secured to this Company 
by the above paten ts, and renders each 
i n d i v i dual user of telephones not fumish
ed by i t  or its l icensees responsi ble for Rucll 
un law ful use, and ali the consequences 
thereof, a n d  l iable to suit therefor. 

The new quickJOJinding Wa
terbury watch has a jeweled 
movement and is cased in 
coin-silver, and gold filled 
cases. 

American machinery and 
brains have added beauty 
and elegance to a watch that 
was always noted as a 

Oood time-keeper. 
It is stilI a low-priced watch. 

No cheap Swiss watch
made by the foreign labor 
system-ean compare with 
it. 

kJq J_eler .e11. It. 
--- - _ . _ ---- -------_._--

�,Ar!f�Jll AMERICAN, continue to examine improve
ments, and to .. ct as Solicitors of Patents 
for Inventors. 

Regular 
Junior 
Folding 
Daylight 
Ordinary } I 4 styles and sizes 

for the season of 
1892, 

$6.00 to $65.00. 
Latest improvements, regist ers for ex

posures ; glass plate attachments ; daylight 
loading, etc . ,  etc. Send for catalogue. 

THE EASTM AN C O M PANY, 
ROCHESTER, N. Y. 

Bend:/01' ciroula,., and tree samples. 
BRISTOLS' M FG. CO. , Waterbury, Conn, 

SA W S :�i"::b�r�:�er:: SA W S 
send us their full addre88 for a copy of Em- A A erson's ..... Book of !SA W!S, new 1892 edi
tion. We are first to Introduce NATURAL 

W GAS for heating and tempering Saw. with W wonderful etfecl upon Improving their qua-
lity and tonghnes� enabling. us to reduce ·

S S Ilrlces. Address .l'.ilU ER!SON.}., S M I T H  
&; C O .  (Limited), Beaver Jfall •• Pa, 

Important l�l)[g:\:':.':�rial Features greatly perfected The Most Durable In Alignment. 
Easiest Running and Most Silent. 

All t1'pe cleaned In 10 second. without soiling the handa 
The l:imith Premier Typewriter Co. , Syracuse, N ,  y" U. S, A. pr- Send for Catalogue. 

FOOT POWER LATH ES 
For Electrical 

aITd Experi
Inental work. 
For Gunsmiths 

and Tool Makers. For General 
Machine Shop Work. 

High grade tools ; elegant In design, superior In 
construction. The best foot power lathes made, 
and quality considered the cheapest. Send tor 
catalogue and plices. 

w. F. &. J N O. BARN ES CO. 
198D;Buby Street, ROCKFORD, ILL. 

ST E E L, I R O N ,  COPP E R, · Z I N C, B R ASS, T n. ,  
A n d all other Metal s Perforated a s  Rp.qnired Cor Grain Cleani!'IL�d Min. 
ing Machinen, Woolen. Cotton, Paper and Pulp Mills, RIce, FloDl' and OIl �1!� 
and Malt Houses Distilleries, FIlter Presses Stone, Coal and Ore Screens, Brieli' and 
Tile Works, FIlters, Spark Arresters, Gas and' Water Works, Oil, Gas, and Vapor Stoves, 
Coffee Macnlnery, etc., etc. Standard Sizes Perforated Tin and Brass always In Stoc� 

THE H A R R I N G T O N '" K I N G  PER F O If A T I N G  C O . ,  C hicaa-o, 

per Hour. 
1'7 to 1'76 e.oh. Addre •• THE VANDUZEN &, TIFT CO. , 

JOZ to 108 E. 8ecoa4 St •• Claeloa.tl, O. 

Industrial, Manufacturing, 
and Uncurrant 

8BOUBIWIB8 DB AL'l' IN. 
WORDEN & FANSHAWE, 

9 WALL ST. NEW- rOBIL 

BlJOHIf AHaflfa� 
STEAM PAC KIN G 

Boiler . Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SBNT PRB& 
H. W. JOHI. MFI. 110., 87 Maiden Lane. N. Y. 

_C-:�I 212 'F. A���7������ ... .  ' .'. ' \ -__ -- I I • I, . I " . , I /.�- - . -. BO I LS T H EWATER .ii.',ii.,. , .. w ".  B A R A G WA N AT H & S O N  I �  '1' 4-6 W D I V I S I O N  S T  
�i-�-P-i-'-- SEND F OR CATALOG U E  C H I C AG O  

And 28i Pearl Street, New York. 

--- _ . _----

C U1 T A R S MAN DOLINS 
Qu.Je��.!fE�!"n��ei7.50 VariJ.!:'� B�,!l�t::ig.�re 119 
Qu • .;rr��v�ao��8i.d�. $9.00 )laple .!1'1.t.,:!.!?P". . 115 
Solid Mal�:'l�rl.O�. t 1 1 .00 Same as "tn�����i�iaid, 120 
SoI.r���e!'Y�t�7.:50 soI.r:05���e':,Ya��r\20 

Fully \Varranted and the hfost for the price the ,,,"orld affords. 
We manufacture all the component parts and are the largest makers on the globe. 100,000 of our instruments now in use. 80ld b7 aU Iead.lq dealen. Genuine have Dame bunted on the 
inside. DrTakeno other.---AEI Ulustrated pampbletmailed free. LYON .to HEALY. 1 66 to 1 84 State St.. ChicagO. In tbls line of business they have had torlJu-flve !/far.' 

��;::ii�n
a
�?p���t b��:�I�,t'S:::ci'�ft�:, !�� �t: i ----------

prosecution of Applications for Patents In the United I' Edl·son General Electrl·c Company States, Canada, and Foreign Countries. Mes.rs. Munn & Co. also attend to the preparation of Caveat., Copy
rights for Books, Labels, Reissues, Asslguments, and 
Reports on Infringements of Patents. All buslne.s ln- i T H E  E D I SON SYST E M S  O F  
����o� ;?e::��:�n'!�f: t:�s.

special care and promp� \ 
tatnl:;rl''::l

e
l�;g�!f:'o''n 0!bg�trp:ie�1sa,rJAi��0� �� ; Inca�descent lighting, Street Rai lways and Transmission of Power 

�.J,s�m�aU��
IOX�=�

e
�'lM.:�

e
l������n�:' . -ARE THE-¢::�'f.':.:::��' Rejected Cases. Hints on the sale ol l SAFEST-MOST RELIABLE-B EST. 

We also send, free of charge, a Synopsis of Foreign Pa
tent Laws, sbowlng the cost and method of securing O U R  E I.ECTRIV I.A M P  SIGNS ARE A GREAT COMMBRCIAL I N N O V A 'l'l ON. 
Patents in all the prinCipal countries of the world. :aEL.A._C� <>:11":11"%0 •• • 

lll U N N  & CO .. Solicitors of Patents. IlOO Atlantic Avenue . . . . . . . . . . . . . . . . . . . . . . . .  Hooton, Ma ••• , 44 Brcad Street . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . .  New York. 
361 Broadway, New Y ork. I � W:.�7i:u��l:'��rt:::.� : : : : : : : : . : : : : : : . : : . : Ci��:�':,��i.'g: �-�oliC�II�!;:��·r;;ei: : : : : : : : : : : : : : : : : : : : ::.���1>':1��

I
�I��: BRANCH OFFICES.-No. 622 and .624 It' Street, Pa- j Goul4 Building . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Atlanta, 6a. Masonic 'j'Plll ple . . . . . . . . . . . . . . . . . . . . . . . . . .  Deuver, Colo. clDe BulldlWl' aear 7tb Street, WUbililltoll, 1). C, 15 �·Ir.l Street . . . . . . . . . . . . . . . . . . . . . . . . .  San FranCiSCO, Cal . 

NE�to!lAIL� 
c.;�lg

n
Pit,:'��t��s�ft�

es 
Also f-35 and '160 patterns. 

:: B�r;Ve��r;:tc:::'1� 
Handsomest and best Diamond 

Safety. Ilendfor GataloflUe M ... 
ana Seco�1:lana Li.r. � 

Wm. Read & Sona, 101 Wash'ton St. Boston,laas 

EST A BI.I!!JHED 1S4.6. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Y ear, Including Postage. 
Weekly-liZ N umber. a Year. 

Thi8 widely circu l ated and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful Information and a large number of 
original engravings of new Inventions and discoveries, 
representing EngIneering Works, Steam Machinery, 
New Inventions, Novelties In MechaniCS, Manufactures, 
Chemistry, Electricity, Telegraphy, Pbotography. Archi
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of patents each week. 

Terms of Subscription.-One copy of the ScmN
TU'IC AMERICAN will be sent for one lIear-52 numbers
postage prepaid, to any subscriber In the United States. 
Canada, or Mexico, on receipt of three doll al'8 by the 
pnbllshel1l ; six months, '1.60 ; three months, '1.00. 

Chtbs.-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Expre88 Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

M U N N  & CO., 361 Broadway, New York. 
---0--

T H E  

lritntifit �mt.rita. luppltmttrt 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but Is uulform therewith In size. 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with trauslated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week
iy, 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 tbe Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archreology, Astronomy Chemis
try, Eleclrlclty, Light, Heat, Mechanical Engineering, 
Steam and Railway EngIneering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable InfQrmation 
obtainable In no other publ!catlon. 

The 7lw.t important Engineering Works, Mechanisms. 
and Manufactures at home and aIiroad are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
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