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THE MARENT GULCH TRESTLE. 
The accompanying engraving represents the trestle on the 

Northern Pacific Railroad that crosses Man'nt Gulch, ten 
miles west of MiilSoula, Montana. The trestl& is for a 
single track, is 226 feet high, and is suppurted upon eight 
piers built upon the Howe truss principle, the �paces between 
the end piers and the summits of the hills being spl\nned by 
'trestles. 

It is buil t  entirely or wood cut from forests in the im
mediate vicin ity, and a good idea can be formed of the 
magnificent proportions of some of these trees and their 
special adaptability to the needs of the builders of the trestle 
by the fine specimen shown in the picture, standing nearly in 
the center of tbe gulch, and whose top reached above the 
rails. The structure was designed to meet the requirements 
of travel only for the time being: the combustible nature 
of the material of which it is built prohibiting hs perma
nent lise. It was, therefor'e, so planned that at any future 
time it could be replaced by one of iron without in any way 
interfering with the traffic of the road. 

No difficulty was experienced in obtaining a foundation 
for the piers, since one hill was composed of loose and solid 
rock, and the other of slate rock . The piers are placed 70 
feet apart between centers, the. distance beLwer.n the parallel 
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sides, center to center, being 20 feet, and the centers of the 
tops of the corner posts being 10 feet apart between the 
eloping sides, which have a batter of 1 in 6, thereby increas
ing the width of tbe foundation to about 80 feet, and insuring 
the stability of the structure. The piers consist prillcipally 
of four corner posts, each of which is built up of two 10 x 
12 inch timbers, placed in a plane parallel with the line of 
the track and bolted together. 

The sloping sides are divided into panels 16 feet in height, 
the d iagonals of wlrich are 6 x 10 inch timbers, tied with 
iron rods l� inches in diameter. 

The parallel sides are divided into panels of the same 
height, but the bracing is more complex. From the bottom 
of the pier to bottom of the tenth panel extends a center 
post composed of two 8 x 12 inch timbers bolted together, 
and from each side of the bottom of this post to each corner 
of the �ame panel is a brace of the same size. Parallel with 
these braces and extending from the foundation to the bot
tom corners of the seventh panel are others of like dimensions. 
From the bottom corner of the pier to a point on the last men
tioned braces just within the second panel, is a diagonal of 
two 8 x 10 inch timbers. The panels are formed of 8 x 12 inch 
pieces whose e n ds ovr.rlap and are bolted to the center.post, 
The three top panels of the parallel sides of the pier are made 
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lip of diagonals of two 7 x 7 ioch pieces, tied with rods 1� 
inchell in diameter, with the exception of the top and next 
to the top rods, which are 1� and 1% inches, respectively. 
Horizontally the bottom of the sixth panel is divided into 
two panels by two sets of 8 x 10 inch timbers cODliecting 
the cen ter posts, the diagonals being 8 x 8. 

The tops of the piers are connected by truss 10 feet in 
height and the same in width, the diagonals of which are 
wood and the tie rods iron. Between the bottom chords 
and the tops of the piers are transverse beams extending be
yo�d the sides of the piers, The ends of these beams are 
braced from the sides of the piers, and braces from the ends 
to the top chords stiffen the truss. The fioor beams rest im
mediately upon the top chords, upon which rest the string
ers and above them the ties to which the rails for the single 
track are spiked. The ends of all the diagonals in the 
trestle abut against ang],l blocks. The piers for the iron or 
permanent tre�tle will occupy every alternate space between 
the piers of tbe present structure. The trestle was designed 
by C. C. Schneider, C.E" of 35 Wall Street, t,his city, who 
also designed the great cantilever bridge at Niagara Falls, 
which was recently described in this paper, to whose 
courtesy we are indebted for the loan of drawings from 
which we obtained the foregoing description. 

THEJURENT GULCH TRESTLB ON THE NORTHERN PACIFIC 'RAILROAD 
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J titufifit jlUtritlu. 
FINK EYE. 

Horse scarlet fever, or the so·cailed "pink eye," forms 
the subject of an interesting paper by Dr. John C. Peters in  
the New York Medical Journal, of December 15. The con· 
clusion is that various diseases of animals, commUnicable to 
man and ·vice versa, had frequently prevailed in our great 
car stables and in stables along the river fronts, among such 
diseases being diphtheria, scarlatina, and true measles, or a 
hybrid of measles and scarlet fever. Inoculations with the 
blood, tears, and usual mucus have pmduced the disease, 
the so·ealled ., pink eye" having thus been conveyed from 
a partly blooded horse to a cart horse, from that to Guinea 
pigs, and from them to It pony. Young horses take the 
disease more frequently than older animals, although the 
latter are not always exempt. On the seventh day improve· 
Ulent generally commences, but the disorder seems most 
contagious at that t ime. The tronble is self-limited ordi· 
narily, so that palliative treatment is all that is required. 

.. �. � . 
LIGHT IRON CASTINGS. 

Many years ago articles of cast iron of a light, f ragile, and 
ornamen tal character, known as "Berlin [German] jew· 
elry," were quite fashionable. It seemed, then, almost 
impossible that these should be s imply castings of iron, and 
it is within a comparatively rece n t  period that the possibil· 
ity has been proved by the production of similar articles in 
tbis country. When of an ornamental design, as  shoe buckles, 
belt buckles, shawl clasps, and hair pins, iron frequently has 
the market name of steel, and such "steel " ornaments are 
very common and in general use. But they are made of i ron 
cast in sand moulds exactly as massive latbe beds, pInner 
beds, and anvils for drop hammers , weighing several tons 
each, are CRSt. 

The brilliant polish on the ornamental articles is produced 
by means of emery wheels, rag, rotten stone wheels, and 
rouge wheels, prefaced hy the action of the tumbling bar
rel. 

Of course, only tile easiest flowing iron is fit for such line 
work. This is charcoal produced iron, that from the Salis
bury mines in western Connecticut being admirably adapt· 
ed to these purposes. There is an establishmen t in Connect
icut that melts, for the purposes of minute castings, about 
ten tons of soft charcoal iron a day, caRting Rcissor and 
shear blanks, clock bells, clock keys, dra wer keys, door 
keys, piano tuning keys, r ings, harness buckles, ornamental 
buckles, horsemen's spurs, and a hundred other articles, 
not one of which will weigh twelve ounces, and many of 
wbich weigh less than an ounce. Some of these arlicl!'s 
require in thei r  fi n ish!'d state more than one hundred 
to the pound in weight. So minute are these castingR, mainly 
moulded from plate patterns, that tbe used sand of the moulds 
must be sifted to discover all· the results of the day's cast� 
ing. 

---------� .. �,-.--------------
TOOTHING A NICKING SAW. 

The nicking or cutting-off saw in the machine shop is a 
necessary tool for many purposes, but, unl ike knurling tools, 
it is not to be found in assortment in the supply stores. 
The usual method of p roducing a saw is to chisel it out of 
a piece of sheet cast steel of the required thickness, or to 
forge it from a bar, drill the center for an. arbor, file or 
turn the periphery, and after truing it, file the teetb. 

A better way to form the teeth is to make and keep on 
hand one hob of eight threads to the inch or of six th reads 
to the inch-hobs made like those for producing thread 
chasers. But 'for forming the saws the hobs should be cut 
to a single angle too th, a tooth having an acute anglc on one 
side-the thread being a right handed thread-the other angle 
being right angled to the axis of the hob. A good idea of 
the section of the tooth is got from that of the ordinary mill
ing tool or the circular saw for wood. 

With such a hob suspended between the centers of  a 
lathe, a steel disk can be cut or toothed by a very simple 
method. The drilled and turned saw bl ank is mounled 
horizontally on a bar set in tbe ordinary tool post, the bar 
having a stud on which the blank is secured by mean;; of 
a nut and washer, but so that i t  may revolve f reely in a hor
izontal plane. Being advanced to the rotating llOb, the 
merest touch wil l show if an entire revolution of the blank 
will bring out the teeth, even without· overreaching, and any 
error can be rectified by turning down the blank slightly. 

By means of ordinary lathe appliance� a nicking sa w can 
be cut with l i ttle troublll, ranging froUl three inches to one 
and a half inches diameter, much more rapidly a n d  perfect.ly 
than can be done by hand fil ing. The sl ight" slash" of the 
screw-threaded hob will not affect the direct adion of the 
saw, even if the hob should be of so coarse a grade as four 
threads to the inch. 

••••• 
THE BOTTLERS' EXHIBITION. 

The secon d annual convention and i nternational exhibi
tion of the United States Bottlers' Protective Association 
was held in the American Institute huilding, this city, from 
December 11 to 14 i nclusive. 'l'he exhibition comprised 
hottlers' supplies, machinery, appliances, materials, bever· 
ages, etc. , the mai n  building being filled with novel and in· 
teresting articles. There were several exhibits of carbonated 
beverage apparatus, showing each step in the process from 
the barrel of pure marble d ust and the carboy of acid with 
its siphon attachment, by which any surplus in the measure 
could be run back into the carboy, to the charged fountain 
and filled bottle. 

Bottles of every kind used in the trade were shown fitted 
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with stoppers adapted to every description of beverage; 
stopper� made of different materials and by which all or 
only a little of the contents of a bottle could be taken out 
without destroying the "head." One bottle washer con· 
sisted of a U·shaped spring, the arms of which were joined 
by a thick rubber band and which was secured to a spindle 
revolving at high speed. It was impossible to so quickly 
push a bottle on this device, that every portion of the inte
rior would not be rubbed by the band. By changing the 
band the device could be adapted to bottles of different sizes 
and shapes. There were exhibited extracts, filters, ,iphons, 
bottling wire, corking machiues, colorings, bottleware-in
deed, every branch of the bottling trade was represented. 

Instructive exhibits w ere made by the cork manufactur
er s. Tbe best quality of cork comes from Spain, altbough 
the cork tree-a species of oak-grows in Portugal , Italy, 
Sonthern France, and Algiers. 'When the tree is about 
fifteen years old the first stripping, known as virgin cork, is 
taken off. This bark is thin, covered with irregular in
dentations, and is of no pI'actical use. Ten years afler this 
the tree may be again stripped, the bark having attained a 
thickness of ft'o m  olle to one and a half inches; and so on 
in pedods . of ten years, the quality said to improve with 
each operation. The bark is steamed or soaked in water, 
pressed, and sl ightly charred before fi res, in order to close 
the pores and toughen it, and in this sbape it is sent to the 
manufacturer. By circular knives the bark is cut into 
strips varying in width according to the length of the de
sired cork. 

The corks are cut from the strip by a rapidly revolving 
cylindrical knife, the axis of the cork being parallel with 
the bark. The corks to be tapered are tak�n to a ci rcular 
kn ife, revolving horizontally, against the edge of which 
they are held, one by one, by a machine which may be said 
to resemble a lathe. The cork is placed against a loosely 
journaled foot·piece, while against, the other end is 
pressed a slowly revolving spindle. This device raises and 
presses the cork to the edge of the circular knife, the device 
being adjustable at any angle to obtain the desired taper. 

.. f, J. 
NEED OF A MANUFACTURING REFORM. 

There is one department of manufacturing prcd uction that 
lacks not so much good workmnnship as- proper material ; that 
is, the department of man ufactur i ng for domestic purposes. 
It would almost seem as though the producers think that any
thing is good enough for the bousehold, so long �.s it makes 
a pretense at convenience and has some meretricious orna· 
mentation. 

A most attractive and cQ!lvcnie n t  form of cooking utensils 
is now made of tough iron enameled inside and ont. In 
most respects it is much superior to utensils of tin or those 
of  c3:st iron ; the tea pots and coffee urns heing particularly 
useful. But the hinges break after a little use, the orna
mental tops come off, sho wing that they were merely at
tached for n temporary pnrpose, and even the handle drops 
off, bei n g  merely soft soldered on. 

In lamps for burning kerosene the vexation is fully as 
great, while the danger is more. The glass reservoirs for the 
oil are barely stuck into sbeaths of the flimsie�t sbeet brass 
at the tops of the standards by means of plaster of Paris that 
soon loses all its cohesiveness by the slightest overflow of oil; 
and yet in nine t imes out of ten the lamp is moved w hen 
lighted by lifting by tbe glass reservoir. The thin brass tops 
are always getting out of shape; they hardly sustain the 
weigh t of chimney and shade. The rag wheels, or the toothed 
wheels which serve to raise and lower the wick, may 
turn on thin wire axes or refuse to turn at al l. Sometimes 
these appliances are so insufficient that the lighted wick 
drops tbrough the tube down into the oil. 

If price would secure good products these annoyances 
and dangers would n ot be so vexatious, but the higher 
priced artistic and ornamental lamps are no better made, 
have no better material, are no more secure than the cheaper 
sorts. 

This singling out of two common and necessary articles 
as evidences of lack of honest work and material is not in· 
tended to be a marked rebuke to these particular depart
ments; this" skrimpiness" and "Cheap John" makeshift 
method funs through almost all the products of manufac
tures for household use, and a long list might be made of 
articles of evpryday use wh ich become llqIlless almost before 
their usefulnes� is established, because the makers use glue 
instead of nails, nails instead of  screws, soft solder inst�ad 
of hrazing. sheet t in instead of i ron or steel,  pewter instead 
of tin, and unskilled labor instead of honest work. There is 
room for improvement. 

.. �., .. 
THE height and velocity of clouds have been determined 

in England by means of photography. Two cameras, placed 
about 600 feet apart, are provided with instantaneous shutters 
simnltaneously released by electricity. The observer measures 
the angle of inclination of the cameras aud the positiou of 
the cloud as pbotographed on the two plates, and from these 
data a trigonometric calculation gives the distance and beight 
of  a cloud with great accuracy. 

.. �., ... 
SUBSCRmE for t he SCIENTIFIC AMERICAN and SCIEN

TIFIC AMERICAN SUPPLEMENT for 1884-$7 a year for 
both papers-and you will surely have all tIle latest and 
best scientific, mechanical, and engineering news of the 
day, from every part of the glohe; A new volume com· 
mences next week on both papers. Subscribe no w for one 
or both. 
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ASPECTS OF THE PLANETS FOR JANUARY. 

JUPITER 
is morning star until the 19th ,  and then evening star until the 
7th of August. There is no question as to which star 
shall head the list during January,  for J upiter puts 
rm his proudest aspect on t.he 19th, when he reaches 
opposition. This even t occurs at 10 o'clock in the even
ing, w hen the. regal ,planet will be well towal;d the 
zenith, and can be seen in his best estate. Thougb Jupiter 
never sbines witb the bewitching brightness that distin
guishes Venus in her period of greatest brilliancy, he enjoys 
a great advan tage over h is fair rival. Since he is an outer 
planet, he may be seen at opposition, opposite the sun, ris
ing about sunset, and making his transit, or meridian pas
sage, at midnight. Since Venns is an inner planet, she is 
never seen much more than 45° from the sun, either three 
hours after sunsent or three hours before sunrise. Jupiter 
seems to make the circuit of thc sky. Venus seems to oscil
late in straight lines east and west of the sun as if she were 
fastened to him by an in visible chain. In reality, both 
pl anets revolve around  the sun the same as the earth. The 

.v di1rei"en£aspects they take ouare simply the way they look 
to terrestrial observers, the giant planet traveling outside of 
our domain, the fairest of the planets travel i ng within our 
boundaries. 

We never l ook upon Jupiter when in opposition without 
rej oicing that  when the vast nebulous mass that once fil led 
and extended far beyon d  the limits of the solar system quick
ened i nto l ire, and threw off the concentric rings that formed 
the planets, the largest  rings conden sed into the planet 
Jupi ter. Observers on the other pl anets are for this reason 
priv ileged to behold the magnificent spectacle of a planet 
second only to the great sun himself, a miniature solar sys
tem with its revolving moons, a telescopic wonder on which 
t he eye rests w ith ever new delight. 

The h uge planet has not yet cooled down, his primeval fires 
still blaze, and he gives out light and heat to the satellites 
that surround him, and as read ily yield to his sovereign 
power as their mighty lord bows to the sun's resistless sway. 
Observers on this planet, n early 500 million miles away, can 
watch the process of world making on Jupiter's migbty 
mass. Exceeding the earth in volume 1,3.00 times, his cool
ill'g will be proportionally slow. 

In the belts that diversify his disk, iu the huge spots that 
from Hme to time stir his mass, in the agitation of the im
mense cloud atmosphere that conceals his fiery nUCleus, we 
behold on a grand scale the progress of the cooling process 
which mill ions of years ago agitated the earth's lesser bulk 
before i't developed to the perfection Of its present cond i tion 
as ,an abode for animate life. Just as surely will the prince' 
of planets reach, l atest of all the sun's family , the same per
fection of development. When, millions of ages hence, t h e  
time arrives, t h e  earth, like the moon, will have passed into 
the period of inevitable decay, and,  preceded by Mercury, 
MarR, and perhaps Venus, will be floating through space as 
a dead world.  Viewed in this light, .every changing belt, 
every new spot, every sudden r ift is a revelation in Jovian 
language of the tremend.ous disturbances th at will eventually 
bring order out of ch aos, beauty ou t  of desolation . 

The red spot and the br ight spot have not act ually disap
peared, although as the planet sped on i ts cour8e a way from 
the earth no traces of them were seen later than May. As 
the planet again approached us after conjunction, MI'. Den
ning found on the morning of the 6th of October that the 
red spot was again visible,  although very faint. At times 
the shape of the spot came out distinctly, notwithst anding 
its feebleness, w hile the indentation 01' hollow in the great 
south belt near the spot is a very conspicuous figure. Later, 
on the same morning, Mr, Denni ng saw the equatorial white 
spot as it crossed the central meridian of Ju piter. It w as 
very bright and seemed to preserve the conspicuolls appear
ance it presented in 1880. Observers will therefore h ave an 
object in the telescopic study of Jupiter besides tbe enjoy
ment of the brillia.nt spectacle. The red spot, the white 
spot, the intensity of the coloring in the belts, all have a 
meaning. Fortunate is he wbo can decipher itl 

High up in the north , at his nearest point to the carth, 
above the horizon the entire night . the brightest of the swarm
ing stars that adorn the crown of night-such is Jupiter at 
opposition , and superbly will he shine during the c risp and 
clear moonless nights of January. 

The right ascension of Jupiter on the 1st is 8 h. 17 m. ; 
his declination is 20° 14' north ; and his di am eter is 43'4". 

Jupiter rises on the 1st about haH past 6 o'c lock in the 
evening; on the 31st  he sets at 4 o'clock i n  the morning. 

VENUS 

, 
phase is that they are above the borizon together during the 
whole month, Jupiter rising in the east before Venus sinks 
below the horizon ;n the west, the one reigning in the east· 
ern sky, the other holding her court in the western . Jupiter 
n ow rises fifteen minutes before Venus sets. At the end of the 
montb, Jupiter willl'ise before sunset, and Venus will not 
set till nearly 8 o'clock. They will therefore be visible for 
more than two hours, and, as one is apparently traveling 
east and the other west, they will seem to approach nearer 
each other. 

The right ascension of Venus on the 1st is 20 h. 30 m.;  
her declination is 20° 40'south ; and her diameter is 11'4'. 

Venus sets on th e 1st about half past 6 o'clock in the 
evening ; on the 31st she set� at ten minutes before 8 
o'clock. 

SATURN 
is evening star. and secnres the third place on the list in the 
order of beauty and brightness. He changes bis position 
scarcel y at all during the month, sl ightly l'etl'Ogmdi ng. 
Thus his path is easy to follow . Though far exceeded i n  
brilliancy b y  Jupit.er, he is beautiful to behold, with his �oft 
and serene ligbt. Nearly half way to the zeuith when the 
gathering shades of night reveal his pre�ence in the sky, 
making his transit on the first at half past nine o'cl ock, and 
then sinking  slowly in the west, followed by a re tinue of 
the brightest stars that twinkle in the sky, and taking prece
dence of Jupiter and Mars on the celestial track, Satum can
not fail to win an admiring tribute from every beholder .dlll'
ing the starlit n igh ts of Jan uary. 

The right ascension of Saturn on the 1st is 4 h. 10 m.; 
his declination is 19°. 6' north ; and his diameter is 19'. 

Saturn sets on the 1st not faJ' from half past 4 o'clock in 
the morning ; on the 31st he sets about half past 2 o'clock. 

MARS 

is mom ing star, wins the fourth rank in the order of inter
est ,  and completes the quartet of planets visible duri ng win
ter nights that are easily recognized by unscientific ob
servers. He is growing wondrously ruddy in hue, and in
creasing in size as he rapidly approaches that point in h is 
course when our planet will lie directly between him and 
the sun. Therefore he is very near his brightest phase, 
while his n orthel'll declination is increasing, always a favor
ahle condition for observation.  He is easi ly recognized as a 
brilliant red star southeast of Jupiter and north w est of 
Regulus in the handle of the Sickle. 

The right aseension of Mars on the 1st is 9 h. 40 m.;  his 
declination is 17° 54' north ;·and his di ameter is 13·2'. 

Mars rises on the 1st a few minutes before 8 o'clock in 
the evening ; on the 31st he rises about 5 o'clock. 

MERCURY 

is evening stal'·unt.il the 20th, and then morning st ar. On 
the 4th , at  11 o'clock in the morning, be  rc�ch es his greatest 
eas tern el ongation, being 19" 16' e,lst of theaun.  He is then 
visible to the naked eye in the west. soon after sunset, but his 
southern declination is not favorable for vis ibi lity. Ven us 
will help to poin t him out, as lIe is a little way west of her, 
and a degree farthe r south. On the 4th, :Mercu ry sets an 
hour and a hal f  after the sun, and a hal f  hour hefore Venus. 
With so bright a starry guide, an d these di rections to fol
low, any quick-eyed observer may hope to find tbe pl anet 
that loves to h ide in the evening glow. 

On the 20th, at 3 o'clock in the afternoon, Mercury has 
completed his course as evening star, coming into inferior 
conjunction with the sun and passing to his westem side to 
commence his short circuit as morning star. 

The right ascension of Mercury Oil tbe ist is 20 h. 3 m. ; 
his declination is 22' 3' south ; and his diameter is 6'2'. 

Mercury sets on the 1st about 6 o'clock in the evening ; on 
the 31st he rises about 6 o'clock in the morning. 

URANUS 
is moming star. He is in the constellation Virgo, and is sta
tionary nearly the whole month. 

The right ascension of Uranus on the 1st is 11 h.  54 m. ; 
his declination is 1° 26' north; and his diameter is 3 '8". 

Uranus rises on the 1st at 11 o'clock in the evening ; on 
the 31st he rises at 9 o'clock. 

NEPTUNE 

is eveniug star. He still holds his one claim to distinction , 
heading the procession of ou ter planets in the time of his 
appearance, making now his transit at half past 8 o'clock in 
the evening. 

Tbe right ascension of Neptune is 3 h .  6 m. ; his declina· 
tion is 15° 36' north ; and h is diameter is 2'6". 

Neptune sets on the 1st about half past 3 o'clock in the 
morning ; on the 31st he sets about a quarter after 1 o'clock. 

THE MOON. 

Her last conjunctil>n is the most interesting, for on the 30th 
the two days' old moon hangs her silver crescent a few de
grees north of the lovely eveni ng star. Planet and crescent, 
tbougb the approach is not near, form a picturc on the celes
ti al canvas of which the eye never grows weary. 

.. 4 ••• 
Patents in Enltland •• 

On the first day of next month -January, 1884�the new 
patent bil l of Great Bri tain goes into force , by which a 
great reduction is made in the cost of obtaining patents t.here 
and considerable of the red tape required under the old sys
tem is done aw ay with. 

The cost for a paten t  in Engl and w ill hereafter be about 
the same as a Un i ted States patent, an d Scotialld, Ireland, 
Wales, and the Channel Islands will be included in the 
protection. 

Persons desiring to obtain patents in Engl and, however, 
must not overlook the fact that if the article to be patented 
has been int,roduced into the couutry, or copies of the United 
Stales patent have been in such way open for general in� 
spec tion that the public may he presumed to havll knowledge 
of them, as in a reading room, l ibrary, etc.-before a patent 
has been applied for-a valid patent cannot be obtained. 

The English law differs materially from ours in the mat
t�r of showing ow nership in inventions. No examinations 
are made to determine this, and paten ts are granted jointly 
to the inventor with others, although there must be a de
claration from the inventor that he is the true and first in
ventor. The doing away with examinations, to determ in e 
if the invent.ion possess novelty, will preven t the vexatious 
delays so often attending the obtaining of a patent through 
our Patent Office. 

The new law likewise provides that each application for 
a patent m ust be confined to one invention. The Original 
declarat ion and provisional specification go to au examiner 
only to see that the invention is fairly described and cor
rectly entitled. In case t wo applications fcr the same th ing 
are pending in tbe  office at one time, such cnses will be de
cided upon by the head of the Patent Office, subject to 
appeal by the applicants to the law officers. 

A large number of cases are being prepared to be filed in  
the London Patent Office a s  soon as  the new law goes into 
effect. A much 1ll1'ger proportion of our patentees will ,  un
doubtedly, seek protection for thelr inventions in Gl'eat 
Brita.in than h ave heretofore done so, for the cost now will 
be small compared with the expense of obtaining II( patent 
under the old law. 

... .... 

()overlna;s Cor steam Pipes, etc. 
A little more than a year ago several fires in New England 

cotton mills were attributed to pipe cbvel'fngs , and it was 
thought the felted, fibrous substance thereof, with possibly 
a little grease, h ad caused spontaneous combustion .  This 
tbeory was discarded on investigati on, but it l ed to an ex
amination of the qualities and efficien cy of the different 
boiler and pipe coverings in the market, for which purpose 
Prof. John M. Ordway, of the Massachusetts Institute of 
Technology, was specially appointed . His conclusions are, 
that the best coverings are those mostly of light, fibrous, or 
porous substances; such as bail' felt, slagw ool, ch arcoal , 
rice chaff, and silica, or " fossil meal, " w hile a paste 01' 
mortar plastered on is general ly inferior. A moderat e ail' 
space is recommended, the best ribs or props to hold the 
case off from the pipe su�face bei ng plaster rings cast in 
halves and clamped on the pipe by tying a Rtring 01' w ire 
around the two halves. Silicated charcoal and slag wool 
may be applied directly to the pipe, being inclosed with 
cloth, or a casing of sheet metal 01' straw board ; while for 
the Southern States rice chaff, moistened With w ater-glass 
at 30° B., and sewed up in a cloth wrapper, is recom
mended . 

The Eucalyptus. 

is evening star. If Jupiter holds the first place, she unques
tionably wins the second. She is now a beautiful object in  
the western sky for nearly two holll's after sunset. Travel
ing from superior conjunction to eastem elongation, she is 
constantly receding from the sun iu her eastern course, and, 
at the same time, approaching the earth. Observers w ho 
watch her movements will note her pl'ogress, and easi ly dis
cern her iucre�se in size and brightness, and the longer time 
she is above the h orizon, and will rejoice that during the 
entire winter she will be the peerless starry gem outsh ining 
all others in the western sky. 

Venus is moving rapidly nortbward, advancing 13° in that 
direction during the month, and greatly ch anging her posi
tion in regard to the sun, being now 2° 30' north of the sun
set point, and at the end of the month 10° north of the sun
\let point. 

A charming aspect of Jupiter and Venus in their present 

The January moon fu lls on the 12th at twenty-seven 
minutes after 10 ,o'clock in tbe morning, New York standard 
time. On the 8th, at two minutes after one o'clock in the 
morn ing, the moon makes a close conjunction w ith Neptune, 
being 6' north. She wiII occult the planet in some l ocalities. 
On the 9th , at fourt.een minutes after 2 o'clock in the morn
ing, she is in conjunction with Saturn, being 1° south. She 
wiI1 occult Saturn in Bome localities hetween 25° and 71 ° 
south declination , tbe only time during the year. On the 
13th she is in conjunction with Jupiter, on the 14th with 
Mars, on the 17th with Uranus. On (he 26th, two. days 
before her change, she is at her nearest point to Mercury. 

Where there is surplus moisture to d ispose of, as, for exam
ple, a cesspool to kecp dry, a large eucalyptus, states the 
Pacific Rural Press, will accompl ish not a little ,  and a group 
of them will d ispose of a vast amount of house sewerage. 
But if you h ave water which you do n ot wish to exhaust, as 
in a good well, it would be wi.se to put the eucalyptus very 
far away. Dan iel Sweet, of Bay Island Farm, Alameda 
County, recently found a. curious root formation of the 
eucalyptus in the bottom of his well, about sixteen feet be
low the surface. The trees to which the roots belonged 
stand fifty feet from the well. Two shoots pierced through 
the brick wall of the well, and sending off millions of fibers, 
formed a dense mat that complete ly covered the bottom of 
the well. Most of these fibers are no larger than threads, and 
are so woven and intertw isted as to form a mat as im penetra
ble and strong liS thougb regularly woven in a ioom. The mat 
when first taken out of the  well was water soaked and covered 
with mud, and nearly all a man could l ift; but when dry it 
was nearly as soft to touch as w ool, and weighed o ll ly a few 
ounces. This is a good iIlustrati on of how the eucalyptus 
absorbs moisture, its . roots going so fllr to find water, 
pu�hing themselves through a brick wall, an d then devel op
ing enormously after the water is reached. MI'. Swe�t thinks 
one of the causes of the drying up of we11s is the insatiable 
thirst of these vegetable monster� 

* Note.-Persons desiring to know as to tile cost of patents in Eng

land under tbe new law and how to obtain them, will be furnished with 
'full information by calling at tbe office of tilis paper, or they will receive 
a pamphlet by mall which will J(ive the facts as to sectlring patents 
there, and in all other foreign countries. 
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ltINER'S CANDLESTICK. 

Tbe candlestick may be conveniently carried in tbe pock
et wben arranged as shown in Fig. 2 ; it may be secured to 
perpendicular surfaces, hung upon ledges, or placed upon 
flat 01' inclined places, tbe candle being held uprigbt. The 
two sides of the band le ·frame form a spring , and to tbe circu
lar head of one side is secured a pin, which passes loosely 
tbrough a hole in the other bead wbich is made w ith a 
V-shaped groove as shown.  Upon the pin, between the 
heads, are placed the hook, c b, and the point, d, which turn 
upon the pin. Upon the rear end of the point is a sieeve, a, 
for hol ding the candle, the sleeve being made as a spring 
for holding candles of different sizes. 

On the point at tbe pin are V-shaped projections which fit 
in tbe V-sbaped grooves when tbe candlestick is folded and 
also when the point is tu rned out parallel with the frame. 

PATENEAUDE'S MINER'S CANDLESTICK. 

Tbe projections, when turned in any position not in the 
plane of the frame, spread the sides of the frame, thereby 
causing it to grasp the point and hook with increased force 
for bolding them at any angle desired. When turned out 
tbe point can be thrust into perpendicular su rfaces as shown 
in Fig. 1.  The hook , c b, w h ich, when fold ed, l i es upon 
the inn er surface of  tile  frame, is adapted for suspending 
the candlestick from ledp:es of rock or other projections. 
By turning the hook down ward the camlle may be made to 
stand in a vertical posi tion when the device is  placed upon 
an inclined surface. It will  be readily seen t hat the candle
stick c8,p. be arranged to suit almost any posit ion.  

This in vention has been recently patented by Mr. Oyrille 
Pateneaude , of Helena, Montana, and further in formation 
may be obtained by addressiug D. P. Patenaude, of same 
place. 

.. . . , .. 
ELECTRIC ALARM FOR STEAM BOILERS, ETC, 

The object of this inven tion is to provide a n  electric alarm 

ELECTRIC ALARM FOR STEAM BOILERS, 

rod may be raised or lowered to suit the temperature at 
which it is desired to have the alarm given. 

The other arm of the rod is of the same length as t he first, 
and reaches down in front of a graduated plate attaehed to 
the thermometer tu ne, thus serving as an indicator fur set
ting the rod with reference to the degree marks on the plate. 
In the upper righ t hand corner of the engraving is shown 
the battery and electric alarm, which are connected by wi res 
to the ben t rod and mercury tube. When the water i n  the 
boiler stands above the low water l ine,  the w ater entering 
t.he chamber through the stem wil l  prevent the entrance of 
steam , and the mercury i n  the bul b  will  have the same tem
perature as the water, causing it t.o stand · in  the tube some
what below the lower end of the arm. When tbe water in 
the bo i ler falls below the low water li nc, steam will enter 
t he chamber, and,  being of a higher temperature than the 
water, w ill cause the mercury to rise in the tube until it 
comes in contact with the end of the arm , when the electric 
circuit is completed and the alarm souuded. In the spindle 
is fitted a screw plug fol' cu tt ing off commun ication bet w een 
the chamber and boiler in  case it  should  be desi red to un
screw the apparatus. The upper end of the mercury tube is 
enlarged above the end of the rod in order to p revent all 
danger of overflow of the mercury in case of excessive beat. 

These alarms are being manufactured by Messrs. McKenna 
& Carley, 12 Cortlandt St. , N. Y. City . 

• • • • • 

Lines of' Stndy In Electricity. 

The In stitution of Civil Engineers (London) recognizes 
the importance of discussing the subject of electricity, and 
in its l ist of papers to be received are the following topics : 
Electm motors, their comtruction, efficiency, and power ; 
gearing for dynamo machine motors and other high speed 
engines ; the transmission and distribution of electricity 
over large areas for lighting and for motive power, incl\ld
ing electrical rail ways and hoists ; electrical measuring 
instruments ; submal'ine telegraph cables, their manufac
ture, layin g  and repair, including deep-sea sounding meth ods 
and appliances ; telpherage, or the automatic transportation,  
by means of electrici ty, of  goods and passengers. 

.. � .  � . 
LaborIng a nd Managing. 

Some old fashioned n otions about the value of example 
have induced managers of mechanical establishmen ts to be
come shop hands and t.o spend their' time among theit· work
men as one of themselves, sharing their employments. To 
a certai n  extent such a practice, occasionally, may have a 
beneficial effect on the workmen w ithout injury to the husi
ness. But there are cares and duti1!R connected wi th the 
successful .  prosecution of any busin ess that are not wholly 
those of the employes. A business m ust be managed as 
certai n ly as the work must be done, and ii requires an un
usually versati le man wbo can be one of his own workmen 
and their own manager at the same time. If to these dual 
duties he adds tbat of the prop er oversight of his ·fi nancial 
and general out-shop business, he must be a rare man to 
make a success. It may be a matter of personal pride to 
be able to boast like Bouuderby, Gradgrind's friend,  but it 
may be a costly indulgence ; for draughti llg, correspondence, 
the reception of customers, the overlooking of b i lls, and the 
supE!rvision of books as mnch demand the care and eye of 
the master as the direct guidance of the workmen. This 
last can be delegated to a salaried foreman, or to a first class 
workman, with an addition to his pay for responsibility ; 
but the others cannot be safely left to any but the proprietor 
himself. 

. . .  � .. 
MECHANICAL TELEPHONE. 

The mechanical or acousti c  telephone, herewith illustrat
ed, will transmit and recei ve speech with great clearness 
and naturalness of tone. The mouth piece, a, has a central 
aperture for the passage of sound �aves to the diapbragm , 
c, whose edges are secured withi n a rabbet of t he mouth 
piece. The diaphragm is about 7 inches in diameter and is 
made of spruce wood, wh ich possesses great sonorousness 
combined wi th strength sufficient to sustain the tension of 
the line wire. The mouth piece and diaphragm are held to 
the wall on a bed piece, b, by the tension of the l ine wire. 
The bed piece is reCEssed at both sides ,!  g, and cen trally 
apertured for the passa!!e of tbreads connecting the l i n e  
wire to  the  diaphragm . The front recess, j, affords a space 
between the diaphragm and t.he center of the bed piece for 
free action of the d iaphragm, promoting clearness of enun
ciation when the in�trument is  used as a receiver, and the 
rear recess, g, secu res a small marginal support for the 
transmitter, thereby avoiding a large contact with the wall 
and preventi ng excessive vibration . 

To avoid i ndist in ct arti cnlation  and the ring ing sounds 
apparatus more especially intended for use as a low water common to acoustic telephones, the line wire is connected 
indicator for steam boilers ; it is also applicable to ovens, to the diaphragm by silk cords, which are twisted about the 
furoacps , lind other contrivances where the heat with i n  must end of the wire to obtain a firm connection therewith, and 
be regulated. The device consists of a mercury bulb in- wbich diverge into three or more strands that are secnred to 
closed in a sect ional globe· which forms a cham bel' around a metal ring, c, between which and the diaphragm a rubber 

. the mercury bulb, as shown in the engravi ng which repre- or leather ring, d, is i n terposed . The l ine wire Is made of 
sents the device in vertical s ection and attach ed to the strands t wisted t0gether and coated with varnish to bind 
s ide of a boiler. The chamber communicates witb the them and preven t  them rubbing upou one another. This  
interior of the boiler tbrough the valve  stem, to which the construction of the l ine  wire makes it strong and protects it 
glObe is at tached . In the plate which closes the upper end from the weather, and, combined with the silk cord con
of the tube of tbe thermo'meter-l ike dev ice; i s  fitted a thumb nections, aids largely in clear trammission over line wires 
nut through w hich passes the insulated arm of a bent rod . of considerable leQgth. 
The i nsulating matel'ial on the arm is threaded to match the This invention has been patented by Mr. A. G. Miller, 
screw threads of the nut, so that by turning the nut the bent · of Leyden ,  New York. 

C�R COUPLING, 

TJ;le drawhead is provided with the usual longitudinal 
opening, and in each side with a short slot which is inclined 
from the_ bottom to the top, and from the front to the rear. 
A bolt passes through the draw head and through the slots. 
The ends of a stirrup having an A -shaped top are moun ted 
on the ends of the bolt. Coupled to the top of the stirrup 
is a rod passing through suitable guide eyes on tbe end of 
the car and extending to the root Two levers, pivoted on 
the end of the car, extend to the sides of the car nnd have 
their inner ends coupled to the top of the stirrup. The 
drawbar has its ends beveled, and its top provided with a 
recess extending to near the ends, thus forming a head on 
the upper surface of the bar at each end. 

When the draw bar is held in one drawhead and is inserted 
in the other, its beveled end will strike the bolt in the latter, 

TAYLOR'S CAR COUPLING. 

raising and keep ing it raised until the head has passed, when 
the bolt drops and the cars are coupled. When the cars are 
to be uncoupled , the bol t is raised by means of the vertical 
rod 01' the levers extending to the sides of the car. The draw 
bar can then be withdrawn.  Fig. 1 shows the device w i th 
the draw bar in position ; Fig. 2 js a side view of the draw
bar alone. 

Tbis invention hae been patented by Mr. Benjamin Tay
lor, of Morrill ton,  Arkansas. 

. . . . ... 
Sewers and Sewer Gases. 

At a recent meeting of the Med ical Society of the County 
of New York, Dr. Stephen Smith, as a member of the 
Committee on Hygiene, criticised the Department of Public 
Works for the little it had done in the way of ven tilating the 
sewers, and the wrong principle on which they w ere ope
rating. " Practically, " he s'lid , " it is equi valent  to baving 
open sewers running through the streets of New York," to 
have the perforated covers to the manholes in the streets, as 
we now have them, for a means of ventilation . The Doctor 

MILLER'S MECHANICAL TELEPHONE. 

suggested that " thp. gases should be drawn out by the action 
of forces which are constant and altogether independent of 
atmospheric changes. and delivered into the external air at 
an altitude to render it i mpossible for them to penetrate any 
room occupied by human beings at any time. " 

In stead of this plan the snggestion has been advanced witb 
considerable potency, that the city should provide pum ping 
machinery at sui table stations on the North and East Ri vers, 
wherefrom water could be furn ished in abundance for flush. 
ing the sewers periodically, as well as for use i n  large fires. 

It is not in the very distan t future, we trust, w hen the sew
age of all large cities will be util ized for agricultural pur
poses, in which way it. can, in most places, be made to pay 
the most of the expense of removal . But we don't want to 
wait until that time for some radical improvement in the. 
New 1'ork system, 
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DECEMBER 29, 1 883.] 
Xerot!oe Slc.ative and Ga. In Coal Bonker •• 

The report of the committee appointed by the Lords of 
the Admiralty to inquire, in con nection with the loss of Her 
Majesty's ship Dotere ] ,  into the subject of explosions of gas 
in coal bunkers, and as to the explosive power of xerotine 
siccative, has been published in the form of a Blue-book. 
The committee report that the solvent which haR been em
ployed in the l iquid driers known as xerotine siccative con
sists of the more volatile products of the d istillation of petro· 
leum, commonly known as petroleum spirit, or kerosene. 
This liquid product is composed of a mixture of light petro
leum oils, the most volatile of which evaporate freely at 
temperatures varying between 50· and 80° (Fahrenheit). 
If, therefore, thi.s liquid be exposed to �\ir at ordinary tem
peratures, inflammahle vapor will escape readily and rapidly 
from its surface, and if it be thus exposed in a confined 
space, the air which the latter incloses will become im
pregnated by the inflammable vapor with a rapidity propor
tionate to the prevailing temperature, and to an extent suf
ficient to produce in a more or less brief . period a rapidly 
inflammable mixture or an explosive mi xture, if the quantity 
of liquid which evaporates bears tbe necessary relation to 
the volume of oxygen contained in the inclosed atmospheric 
air . The explosive mixture produced is, in fact, . quite 
analogous in its nature and behavior to a mixture of coal 
gas 01' of fire-damp and air, and is capable of producing 
similarly violent and destructive explosions. The experi· 
ments which the committee made led them to tbe conclusion 
that the explosion which resulted in the loss of the Doterd 
had been brought about hy the production of such a large 
body of flame as had ignited the powder in the magazine of  
the sbip. 

Egyptian Mechanical Metho ds. 

Petrie, who is  the author of  a treatise on ancient me· 
trology, has lately turned his attention to ancient Egyp
tian processes. Though much labor . has been bestowed ou 
the literary remains of Egypt and the description of 
monuments, little attention has been  given to finding 
out the tools and methods by which thei r  results w ere 
reached. The first conclusion to which Mr. Petrie comes 
is that the stone cutting was performed by means of grav
ing points far harder than the material to be cut. These points 
were bedded in a basis of  bronze ; and in boring, the cut
ting action was not by grinding with a powder, as in a 
lapidary'S wheel, but by graving with a fixed point, as in a 
planing machine. From discovering spiral grooves in diorite 
and granite, at least Th of an inch in depth, the author sup
poses that an instrument was used of sufficient hardness to 
penetrate the material . that flU at a singJe turn. In this, 
h owever, he was corrected by Mr. Evans. 'fhe simplest 
tool used was a straight bronze saw. set with jewels : but 
there is proof of one circular saw which must have been 
6% inches in diameter. For hollowing the insides of stone 
objects,-the i.nventive genius of the fourth dynasty exactly 
anticipated modern devices by adopting tubular drills vary
ing from -l(f\ of an inch in diameter and Th of an inch in 
thickness to 18 inches in diameter. Other drills, not tubu-
lar, were used for small holes, 
one measuring lilY inches long 
and rio of au inch in diameter. 
But this is surpassed by the 
Uaupes of South America, who 
drill holes in rock crystal by the 
rotation of a pointed leaf shoot 
of plantain, worked with sand 
and wal eI'. The w riter of this 
note has seen, in Porto Rico, 
stone beads of the hardeRt mat
erial, 2 inches long, bored longi
tudinally with an orifice ft of an 
inch in d iameter. The Egyptians 
understood rotating both the tool 
and th e w ork. Fot· the finishing 
of vases, a hook tool must have 
been used ; but the early Egyp
tians were familiar n ot only with 
lathes and jewel turning tools, 
but witb mechanical tool rtJsLs, 
anrl sweeping regular arcs in 
cutting. In addition to the 
tool s mentioned, are to he notic
ed those for dressing out drilled 
cores, stone hammering and 
smoothing, saws with curved 
blades, mallets, chisels, adzes, 
and bow drills. For mark, 
ing and indicating the p lane 
of the stone, red ocher paint  was 

cftitutifi t �mtri tau. 
THE lIIAGNETIC STATION AT THE SAINT BUR PARK 

OBSERVATORY. 
Mallca;rt's Registering Magnetomete'l'.-It is well known tbat 

terrestrial and magnetic force frequently undergoes irregular 
and sudd�n variations in its direction and i n tensity, so that 
observation, even repeated, of the direct reading apparatus 
is not all-sufficient in times of disturbance. For the con-

Fig. S.-THROWING THE IMAGE ON THE SENSITIVE PAPER. 

tinuous registering of magnetic phenomena, Mr. Mascart 
has called in the aid of photography, the extreme sensitive
ness of gelatiuo-bromide of sil ver allowing such a result to 
he obtained in a manner that is at once sure and economical . 

The most widely used registering apparatus is the one 
known by the name of the " Kew magnetometer, "  and 
this, np to recent years, has been almost exclusively em-

Fig. 2.-THE MAGNETIC REGISTER. 

The Mascart .registering magnetometer, set up at the 
Saint Maul' Park Observatory, is placed in the easterly 
vault of the Magnetic Cottage. This vault is rectangular in 
shape, and is ventilatt:d by three air vents of a structure 
such as is shown in Fig. 1. As the registering must neces
sarily be done in dark n ess, th ere is arranged vertically be
fore each air vent. outside of the cottage and at about 8 
centimeters from the wall, a shutter which, while it allows 
of the necessary ventilation,  proves an obstacle to the 
entrance of the light. Besides this, black curtains hang 
freeli in the interior, in front of each aperture, and render 
the darkness of the vault complete. 

The gener:ll arrangement is shown in Fig. 1. The varia
tion apparatus were constructed by Mr. Carpent ier. They 
are the same as those that serve for di rect observation, 
and which we have already descri bed, and are, like them, fixed 
on ma sonry pillars. We shall advert to the fact that these 
compasses are three in number : the declinometer, D, for 
declination ; the bijila'l', B, for tbe horizontal component ; and 
the balance, C, for the vertical compont:nt. Each apparatus is 
provided with a fixed mirror and with a movable one w bich 
follows the deviations of the magnetized bar. In the de
clinometer and bifilar tbe front aperture of the case contains 
a converging lens of a focal length of about 1 ' 1 0  m. In the 
balance, this lens is replaced by a suitable Cllrvature of the 
sfde of the prism that serves to right the images. 

Tbe registering apparatus (H, Fig. 1), properly so called, 
is represented in detail in Fig. 2. It was constructed by 
Mr. Du boscq. In order to allo w  its i nternal arrange
ment to he seen, a portio.n of the front. of the clockwork 
case is removed in t.he cut. This case is divided length
wise into two p arts by a wooden partition. In the back 

I part there is a clockwork m ovement, H, with pen dulum 
and weights, and the front part forms a camera obscllra 
for holding the photographic frame, E. This latter slides 
into a grooved holder, which, th rough the intermedium of 
a rack, C,  and a ratchet wheel , R, actuated by the clock, is 
capable of des cending i ts whole length during an interval 
of twenty-foul' hours. 

The luminous source consists simply of a small gasogen 
lamp, G. When the combustible liquid is of good quality, 
and the wick is properly regulated, this lamp wil l burn with 
a sufficiently constant in tensity for about thirty-six hours, 
and care being taken to fill it every day at a certain hour, 
regularily i ll  the light is secured. The flame is situated in 
the center of a lantern, L, affixed to the side of the case, 
and provided on each of its three external sides with a me
tall ic mounting carrying a field lens and a vertical sl it, Fl, 
whose width may be mod ified at will . These mountings 
may be moved vertically or borizontally for facil i tating 
regulation . 

The clock is fixed i n  such a position that its pendulum 
swings in a plane parallel with the magnetic meridian. One 
of the slits allows  a luminous ray to reach the declinometer, 
the second allows one to pass to the bifilar, and the third to 
t he balance. 

. 

The system as Il. whole is so arranged that the luminous 
images of Hie slits, after being reflected from the mirrors, 
are sent to the sensitized paper. 

Fig. 3 will gi ve all idea of the 

used in a variety of ways, Fig. t.-INSTRUMENTS FOR REGISTERING TERRESTRIAL MAGNETIO VARIATIONS. 

arrangement. The reflect'ld rays 
that proceed from one of the  side 
instruments, the declinometer, 
for example, fal l upon a righ t 
angled prism, pi, which sends 
them to a narrow window ( i ll the 
front side of the photographic 
frame) thut may be closed at will 
by a shut.ter, 0, actuated by an 
external scre w, V (Fig. 2) . By a 
proper regulation of the slit, the 
two images, D and DI Fig. 3), 
reflected by the fixt:d and mova
ble mirrors, are made to form 
sharply upon the sensitized paper. 
The bifilar gives in the same 
way, through the prism, Pj, 
two images, B an d  BI, of the cor
responding slit. The prisms, pi 
and P�, each covers a third of the 
width of the paper. The in
termediate thirrl remains free and 
receives the images, C an CI, 
directly from the slit correspond
ing to the balance-these images 
having beforehand been refract
ed by the prism adapted to the 
apparatus. There are thus ob
tained on the paper six traces, 
three of which are datum lines 
of each of these ele ments, and 
the three others so many cunes well studied out by Mr. Petrie. . 

Rock excavation, uoth for saving the stone and for the ci'ea
tion of vaul ts and cbambers, was altogether an affair of 
d rill i ng. Grani te bowlders were util ized in tile pyram ids, 
but the best stones were taken from quarries. The method 
of handling these im mense masses is not known. Mr. Petrie 
concludes with a sensible remark upon the oft alleged in
humanity of the pyramid and temple builde rs. To require 
a man every six years to serve upon the public works, du r
ing the season when he could do nothing else, would certainly 
not he a great hardship.·-&ience, from Jou.rn. Anthrop. 
Imt. , xiii. , 88. 

ployed in those few observatories in wbich the study of ter
re�tril\l magnetism is organ ized in a complete way. 

Mr. Mascart, without sacrificing anything to accuracy, 
which is an absolute condition iu so delicate ohservations, 
has devised a registering magnetometer in  which the cost of 
the apparatus is considerably reduced, and which permits 
of a ·  leduction ·  of the magnetic vaults to the least dimen
sions, of the use of one source of light for the three com passes, 
and of a registration of all the elements upon the same sheet 
of Pitper, thus facilitating a comparison of. the different 
results. 

which gives their variations. The . distllnce from one curve 
to the line that serves as a datum poir!t to it is proportional 
to the angle that the two mirrors mal;l:e with each other. 

The hour is l ikewise' registered upon the paper. The 
clockwork movement is eo arranged that the paper holder 
shall descend exactly 1 centimeter per hour, so that the 
total length of the curves is 24 centimeters. The paper is 
held in the frame between two plates o f  glass, one of which 
(that against which the sensitized surface rests) is trans
parent, and carries 25 h orizontal dashes, separated 1 centi· 
meter apart. These present themselves by turns before the 
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window, ,intercept the light for a few instants, and produ-ce 
on the lines the breaks that are noticed in Fig. 4. But the 
paper is not always replaced at the same min ute, and, on 
another hlLDd,  it is never certain that the holder will be 
raised to the same point. The window, being closed during 
the few inst ants necessary for the change of the paper' 

and 
for the renewal of the lamp, it suffices to note exactly the 
hour at w hich it is opened after raiSing the holder, and to 
afterward insc ribe such b our upon the sheet. 

'l'he honr may .likewise be marked by a periodical disturb
ance of the magnetized bars. To do this there is adapted 
to the clock an electric con tact, w hich closes a circuit COl· a 
�w instants every h our, at the moment the minute hand is 
at twelve. This circuit contains a small p ile, and the cur
rent passes into three bobbins without iron placed neal· 
each instrument. There result from this, hourly oscilla
tions of each bar and a temporary disturbance in the cone
sponding curve. 

Finally, there are likewise obtained OD the paper t h e  dif
ferent inscriptions that mark the curves ; as, MAGNETISM, 
&int Maur Park, Horizontal Component, etc. These i nsclip
tions are trans�arent on the black�ned glass that forms the 
back of the holder. In order to produce them upon the 
sheet of paper, we begin by covering the sensi tized side of 
the latter, and then expose the frame for a few seconds to 
the light of a candle. The sensitiveness of the paper is such 
that this short exposure suffices for a good photographic i m
pression of the inSCriptions through the sheet. The frame 
is taken from the holder every day at 1I00n, and the paper 
is taken out and replaced by another. Then the frame is 
put hack in place and raised by a cord to th", upper part of 
the dark cbamber, where it is held anew by the ratchet
wheel. 

The action of the light on the gelat ino-bromide of silver 
paper appears only on developing the proof. The image is 
revealed by I,be well-known oxalate of imn process, and is 
afterward fixed by mean� of hyposulphite of soda. On 
coming from t h e  bath the proof exhihits itself as shown in 
Fig. 4, save that there is uo date, thi s  being ' added by hand 
after drying. This figure, moreover, is a reduction. 

The imagl's bei ng revealed, there remains nothing more to 
do but transl ate the curves into lJumerical values. 
It is necessary, then, to proceed first to the gradua
tion of the apparatus. For the declinometer, we 
revol ve the  case, and con sequently the  fixed minor, 
by a known angle which is indicat.ed by the lower 
graduated circle ; the datum line is thus moved, 
and the distan ce of  the two images of the mirrors 

� cientiflc � merican. 
Bopell Vil. Leather BeU. Cor' DrIY1nc Raehlnery.' 

At the October meeting of the New Engl�nd Cotton Man
ufacturers' Association reference was made to the adoption, 
by many English mill owners, of ropes for driving, machin
ery instead of the gearing formerly so largely used, or the 
belting so universally employed in this country. These 
I·opes are run in V-shaped channels in the pulleys ; and for 
transmittin g  say 700 horse power, mention was made of 
twenty of them being run on a wheel 12 feet in d iameter, 
con veying powet· to whcels 7 feet in diameter, the ropes 
being 2 inches in diameter after stretching. In favor of 
this system was urged, first, the very low cost of  t be rope 
as com pared with good belting ;  second, its lightness, and 
the consequen t  saving in powcr in running ; and third,  the 
convenience with w hich power could be added by putting 
on additional ropes to the full extent of the number of 
grooves on a pulley, with the security, also, of  never having 
to stop the machinery for a break down, as no more than 
one or two ropes would ever be likely to break at one time. 

Notwithstan
'
ding these apparent advantages, we do not 

apprehend there is any danger of rope being substituted for 
leather belts i n  any of our ,factories. The EngJish manu
facturers never had a full idea of holY well power could be 
conveyed by leather belting un t.il we taught them. 

Ten years ago their large belts were generally made �o 
that there were ridges .at the laps, and they could not have 
that thorough pulley contact necessary to the effective 
transmission of  po wer ; but our bel t man ufacturers, at tile 
very commencem�nt of the business, made their belts of  an 
even thickness throughout, skiving do w n  the ends, forming 
the lap� to a perfect match. The English manufacturers 
were for years very incredulous as to the possibility of con� 
veying high powers by belting, as was done in this country, 
and they used gearing in a much . larger ratio than ever we 
did.  But to go from gearing to rope traction seems, indeed, 
like stepping from one extreJDe to the other. The �opes 
used are not supposed to lie in the bottom of the grooves of 
the pulleys, but are held in  and pinched by the crotch w h ich 
the sides of the grooves Corm. This makes the transmis
sion of the power a direct pull to force the rope into the 
groove, which it m ust as rapidly leave with the rotation of 
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How to Boll Llnl!leed. 011. 

First be sure that you 'have the pure linseed oil. There is 
much sold as such manufactured out of  peanuts. The test 
is simple. Nut oil has a sharp, acid taste, smelia just like 
sour peanuts, is darker and thicker than the other oil, has a 
clinging tendency when rubbed on the finger, dries with a 
gloss even in priming coats, and is very much given to 
gum ming up when sanded. Pure linseed oil has' a bright 
amber color, runs freely, sparkles wben fiowing from the 
can ,  tastes smooth and mild , and has the smell of a flaxseed 
poultice. When you a re satiE'fied that you have the genui ne  
oil, and wish to  hoi l i t  thoroughly, firBt take, say about one
hal f pound of red lead and the same quantity of sugar of 
lead, put into five gallons of the oil, and place over a slow 
fire so as to boil evenly. Do not let your fire get either too hot 
or too low ; keep an even temperature, if possible ; coke or 
charcoal is preferable to either bard or soft st.one 'coal. 
Avoid a wood fir-e. as, after the oil gets to boili ng heat, a 
sudden fiame shooting up might ignite the entire lot. Let 
it boil seven bours full ; the red lead and sugar of lead will 
then become dark brown. Stir all the t ime w h ile boil ing 
slowly, and only one way ; do not change the direction of 
the stroke or you will burn the oil, just as you would 
starch. After you have taken it from the fi re, cover it up 
lind let it  stand to cool off, say over night. The sediment 
will  settle ; pour out the oil and strain ;  your oil is boiled, 
and a better article you could not h ave, as all the fatty sub· 
stances are destroyed. T his is the English method, used in 
all the carriage factories in the United Kingdom.- U: S. 
Oarriage Monthly. 

. , . , . 
Geolopeal (Jhan"e. at Salt Lake. 

MI'. G. K: Gilbert has recently, according to &ience, given 
some rather disturbing suggestions to the people of Salt 
Lake City (Salt Lake Weekly Tribune, concern ing the proba
bil ity of destructive earthquakes there. He describes the 
slow and still continuing growth of the ranges in the Great 
Basin by repeated I,lislocation along great fractures, the 
earth's crust on one side being elevated and tilted into moun
tain attitude by an upthrust that produces comp ression and 
distortion in the rocky mass, until the strain can no longer 

be borne, and something must give way. SUddenly 
and violently there is a slipping of one wall of the 
fissure on the other, far enough to relieve the strain, 
aud this is  felt as an earthquake ; then follows a 
long period of quiet, during wh ich the strain is 
gradual ly reimposed. 

before and after the rotation gi ves the angular 
value of the millimeter on the paper. In the same 
w ay. on turning the winch to an angle of only 00·, 
for example, we observe by the displacement of the 
movable image the i nfluence due to the torsion of 
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Such a shock occuned in Owen's Valley, along the 
eastern base of the Sierra Nevada, in 1872, when a 
fault scarp five to tweuty fe4K �_d-forty mtles 
long was- produced. , A scarp thirty or forty fe.et ' 
h igh is known along the western foot of the Wahsatch 
Range, south · of Sal t Lake, and other scarps of 

the suspending thread, although such infiuence is 
very slight. 

From these expeliments are deduced the angular 
v8J.ue that a distance apart of one millimeter 
represents upon the paper. The object of graduat
ing the two other apparatus is to find out to what 
fraction of the veri;ical and of the horizont.al com
ponent the ordinate of the curve corresponds. 

Fig. 4.--SPECIXEI OF THE REGISTERED CURVES. 

similar origin bave been found at the bases of 
many of the Basin ranges. The date of their forma
tion is not known ; but it must be comparatively 
recent, because they are still so little worn away. 
Wherever they are fresh , and consequently " of 
modern uplift, there is probable safety from earth
quakes for ages to come, because a long time is 
needed for the accumulation of another strail l  

FClr this purpose we place successively near the declino
meter, the bifilar, and the balance, in a special position and 
at a uniform distance, for five or ten minutes, an auxi liary 
magnet supported by a comparing rule. The action of 
this magnet modifies the position of each of the three bars, 
and produces a sudden movement of the movable i m age. 
These separations, which leave their trace on the paper, 
permit of determining, by calculation, to what f.·action of 
the components one mill imeter on the paper corresponds. 
The sensitiveness of the various apparatus i'3  so regulated 
that the variations of the d ifferent elements shall be always 
comprised within the limits of the paper. It is by analo
gous ex peri ments that we measure and verify from time to 
time the value of one d ivision of the scnles of the direct 
reading apparatus. The ordinates of the three Cllrves give, 
thEn, the variations in the three elements, save the correc
tions of temperature relative to the two latter. Every 
day, moreover, the results of the registering apparatus are 
controlled by those that are given by the direct reading 
variation apparatus. 

The Mascart registering magnetometer formed part of the 
scientific apparatus carried by the French Cape Horn expe· 
dition. It i s  operating at present at the Petit Port Meteor
ological O bservlltory, at Nan tes, and other stations are tak
ing measures to have it in use be fore long. 

It is to be hoped that the economic features connected 
with this  apparatus, that are well in , harmony with the 
modest snm at the disposal of cou ntry observatories, will 
quickly make the use of it general . A com parison of t he 
results obtained simultaneously at di:fferent s tations will 
furnish science with documen ts, on the importance of which 
j.t were useless to d well. and which up to the presen t  time 
have been lacking for the study of that so little kno w n  por
tion of the physics of the globe called terre8tria& magnetism,. 
-Th. MoureUAlJ, in La NatuTe. 

.. I I '  � 

A HARTFORD, Conn.,conespondent, l'eferring to the recent 
remarkable sunsets, say s that they are very common in 
Norway, where, if very red, they are taken to indicate rain ; 
but if of a lighter hue and clear, the weather thereafter is 
likely to be tine for many days. 

the pulley. The life of a rope thus used, therefore, can in 
no way compare with that of a good leather belt, which, 
when properly pui uP. and of sufficient size for the work 
required of it, will last almost a lifetime. American belt 
manufacturers have equipped many factories in England 
and Scotland and on the Con tinent , of Europe, and we do 
not believe that any mill owner, ei,ther here or there, will 
ever go from the use of such belts to the employment of 
ropes fot dri ving machinery. 

.. I I ' . 
Heftex Nervon. Inftoenee. 

It has oftentimes been cast up to physician s, by those who 
ought to know better, that · the mysterious and ill-defined 
infiuence of " refiex act ion,"  is utilized as a sh ield to cover 

s!lfficient to cause a slipping of one wall of the fissure on 
the othel·. 

Conversely, when .they are old and worn down, the break
ing strain may even now be almost reached, and an earth
quake may be expected at any time. This is ' the case at 
Sal t Litke ; for. continuous as are the fault scarps along the · 
base of the Wahsatch, they are absent near the city. From 
the Warm Springs to Em igration Canon they bave not been 
found, and the rational explanation of their absence is that 
a very long time has elapsed since their las t renewal. In 
this period the eartb strain has been slowly increasing. Some 
day it will overcome the friction . l ift tbe mountains a few 
feet and re-enact on a fearful scale the catastrophe of 
Owen's Valley. 

ignorance, and as a loophole to crawl through and escape .. f . '  • 
when COli fronted with a morbid condition, the intimate na- A. (JaHComla lUIrq;e. 
ture and etiology of which they are unable to fathom. According to the San Francisco OaU, visitors to the Cliff 

That some JUen hllve" availed themselves of this conven- House on the afternoon of November 12 were repai<! �_ 
ient, and comprehensive te!Jl! i§l�.undoJlbtedly true ; but that clear view of the North Farallon, WbICh, from the Cliff 
such a thing as retlex action is a reality. and that it is a House point of view, is absolutely below the horizon .  The 
much more potent etiological factor of disease than is ordi- clearly defined heights, seen as though they \'I'ere withi n a 
narily believed, ill also true. dozen miles of shore, were at fi rst tilough t to be the sail-

By refiex action we mean that an impression made upon d raped masts of some ocean ship, and w hen they were 
some nerve termination in olle portion of the body is carried identified as the cliffs of the North Farallon , there was 
along this nerve to a center, and from there refiected, as it great interest displayed by the residellts and visitors at the 
were, along some other nerve to a part of the body remote Cl iff House. In addition to the well worn marine glasses, a 
Crom the point of first impression, at which latter point its telescope was brought i n to use, and the unusual sight of 
power to disorder healthy action is made mani fest, while no islands known to be below the line . of the horizon, but 
morbid phenomena are observable at the point from which plainly pictured in the misl.-producing mirage, was regarded 
the irrit ation has really arisen. 

. 
with intense interest. The effect, just before the setting of 

This is a plain definition of " refiex action , "  devoid of all the snn , was as though far out in the ocean some, jutti n g  
technical and super1luous words ; a n d  that diseased conditions rocks had been utilized for the building o f  gracefully out
frequently have such origin, no one of experience will deny; lined castles, and when the light disltppeared in the cloud-

But the general pract i tioner, we fear, does not take this less western hOtizon, and with it t.he  beautiful mi rage, the 
factor sufficiently into consideration in the formation of his effect was as though the observers had been gazing on 
opiuion of the cause of disease, and si nce, therefore, his " castles in the air. " So c l ear was the atmosph ere that the 
remedies are directed rather to ,the effect than to the cause South Farallon, with its light hou se tower clearly discem� 
of the effect, he is met oftentimes with failure, when, did he ible, was seen as long as the already set sun left It golden 
but realize the actual in fiuence of refiex action. and look to streak of light in the west. The whole effect was beautiful 
the proper point for his cause, and guide his therapeutics in the extreme. and so rare that it held enchanted every one 
accordingly, he would have much better results.-Med. and who chanced to be waere it could be seen, until darkness 
Burg. &purter. came and hid aU view of the ocean. 
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Painting Iron. 

The value of red lead as a preservative for iron has been 
generally accepted. Wrought iron requires a hard and 
elastic paint, which will hold itself together even if the 
scale beneath gives way. The following experiments, made 
under the auspices of  the Dutch Stl�te railroads, may he in 
structive. Iron plates . were prepared for painting as fol
lows : Sixteen plates. pickled in acid (hydrochloric), then 
neutralized with lime (slaked) ,  rinsed in hot water, and 
while warm rubbed with uil. The saine number of plates 
were cleared of scale, so far as it eould he removed by 
brushing and scraping. Foul' plates from each set were 
then painted ali ke-'namely, foul' plates w i lfi  coal tar and 
four plates wit':! iron oxide A, an other set with iron oxide 
B, and the remaining set with red lead. 'l'hey were then 
exposed thl'ee yeal's, and the results observed were as fol
lows : The coal tal' on the scrubbed plates was qu ite gone, 
that put on the pickled plates was infel'ior'to the others. 
The iron oxide A on the scrubbed plates was inferi l l r  tu the 
other two, while Qn the pickled plate it held well . The 
oxide B was found superior to tbat of A, hut inferior to red 
lead, while tile pla'tes coven;(r\vft'li red lead stood eqUlilly 
well on both prepared plates, and were superior to all 
others. From these reilults it is evident that pickli ng the 
iron removes all thl:: black oxide, while scrubbing dues not. 
It is also shown that the red lead un ites w ith oil to fol'OI It 
hard, oxy-l inseed oil acid soap, a harder soap than that 
given by any other combination. The red lead is shown by 
tllOse experi ments not to give way under the sCHling ; i t  is 
more ad herent to thc sUl'face, more elastic and cuhe�i ve.  
On the Cincinuati Southern Railroad, experience extending 
over some  years has shown that red lead has proved t i le  
most durable paint i ll the many miles of  iron trestle and 
bridge work. It is  found that the iro.n oxide is washed 
away by the rain and perishes in spots, although a valuable 
paint if frequently renewed. Red lead, on the other hand, 
is more expcnsive than i ron oxide and is difficult to be 
obtained pure. It is adulterated with bl'ickdust, colcothar, 
and other substances, and has lost its high repute. 

Referring to white lead as a material fOI' painting iron, 
one authority observes t.hat " white lead SllOUld not, if 
possible, be used in priming iron, nor in any priming coat ; 
moreover, it is a less desirable overcoat than i ron oxide. 
The class of iron pain ts compounded of ores of natural iron 
rust. combined with clay or some other form of silica, are 
very useful, as· they contain no water nor SUlphuric acid . 
Magnetic oxide, or pure iron oxide, is an excellent protection 
for iron, says one writer ; it is impossible to scrape it off. 
It is also 'of value in woodwork, and resists the action of 
salt water aud sulphurous gases, so destructive to most 
paiilts: . 'There is uo doubt the ' great- 'pr�it�()tiV'e'" etein�nt in  
paint i s  the oil, and the conditions required for success are 
stated to be to prevent the d rying part of the oil from be
coming hard dry ; the soft-keeping, non drying acids must 
be kept from flying away in such a quantity as to reduce 
the oil to ii brittle mass. In other words, the elastic quali
t ies of the oil must be protected from the action of the 
oxygen. 

.. . . . . 
Vegetable Wool, or Silk Cotton. 

BY JAMES COLLINS. 

Kapoc, or kapok, as it is more usually rendered, is a 
Malayan word, signifying cotton or a cotton-like substance, 
i. e. , silk cutton ; real silk being known as 8utra. Kapaa is 
also used ill Malay for cotton or silk cotton, the same verna
cular name obtaining in Bengalee and other dialects ; but in 
thios latter case the term is restricted to true cotton plants 
(Go881Jpium epa). 

Kapok silk cottun is furnished by the ]]}rioderuiron an/rae
tu08um, DC. , the BornlJax pentaruirum of Linnreus. The 
plant has been pluced in various natur�l orders; some giving 
it a place in Bombacere, others. in Sterculiacere or in 
Malvacere. 

The tree is from 50 to 60 feet in height, tbe trunk being 
prickly at the base and the branches growing out horizon
tally. There are five to eight leaflets, lanceolate in shape, 
and either entire in thei r  margins or serrated toward the 
apex. The capsule, or fruit, is five  celled and five val ved ; 
the ·cells .contain many seeds, covered with silky or cottony 
hairs, which form the kapok or vegetable silk. The gnOl 
furnished by the tree, when mixed with spices, is used in 
Ind ia in bowel complaints, and the seeds yield a dark 
colored oi l .  The tree is of rapid growth. and is lofty and 
imposing ill appearance. It is  found in India, the Malayan 
Archipelago. 'and in Africa and other countries. In the 
East general ly. kapok is used for stuffing pillows, etc. , and 
for tinder ; out it has been found that the smoothness of the 
fiber prevents  cohesion, or ,. felting , "  so necessary and im
portant for spin ning purposes. In Africa the tree is looked 
on w i th veneration, and is termed the " god tree, " in some 
districts it !leing looked upon as a sacrilege' to cut the tree 
down. Still the trunk is used for forming canoes, and 
although the wood is soft and l iable to the attacks of 
insects, if soaked in limewater it hecomes much more 
d nrable. The silk cotton, 'either alone or mixed with cot
ton,  is largely utilized in Africa. The young leaves are 
used as food, and form not a bad substitute for " Ochro " 
(HibiSCUS eBCulentus). 

Another tree yield ing silk cotton in India is the OoclUo
spermum gOll81Jpium, DC. , tbe Bornbax g08sipinum of Linnren8 ; 
a member of the tea order (Terustrremiacere). It is a tree 
attaining a height of 50 feet ,  and the  soft silky hairs sur
rounding the seeds are use<l f9f stuffing purposes. The tree 

j'eitutif i e  �lUtrj,eaU. 
bas large, conspicuous, yellow flowers, and is not uncom- Aftid'r" at the Patent O8lce. 
mon in Southern I IHlia. Travancore, and Coromandel. The [SPECIAL CORRESPONDENCE.] 
OrilotropiB gigantea, or Mudah tree (nat. ord. Asclepia- WASHINGTON, D. C. , December 17. 
dacere), also yields a like substance. As those applications for patents on which the final fees 

In America . both North and South, various so-called were paid on the 13th inst. will not be issued until January 
• •  milk-weeds, " as Asclepias verticillata, and other plants, 1, 1884, all t.he patents w hich will be issued in the year 
snch as species of Borrwax, etc. ,  yield silk cOttOIlS, while 1883 have now been determined upon, and the total is
the Asclepia8 syriaca obtained the attention of European sues for the year may be obta ined. A calculation shows 
agriculturists as early as 1785, and paper has been made that during the year 1883 there have been issued 21,196 
from the cortical fibers of this plant. The young shoots of patents, 167 l'eissues, 1 ,020 designs, 902 trade m arks, and 
the plant, too, are said to equal asparagus in /layor. 906 lahels. The total n umber issued since July, 1836, w hen 

These are only a few of the plants yielding silk, cotton the record w as first started, is 289, 793 p:\tents, 10,418 re
which might be mentioned. Silk cotton has made its appear- issues, 14.465 deSigns, 10,769 trade marks, and 3,743 labels. 
ance in  the markets from time to tinle, and in 1851 the These fignres indicate in  so·me degree the immense amount 
jurors of  the Great Exhibition recommended this substance of labor performed by the Patent Office, and the record for 
for stuffing pnrposes and in mixed fabrics, and notices , the presellt year shows how rapidly the spirit of inven tion 
rellpecting it have occasionally appeared in this Journal. is increasing. 
For the lining of quilts, quilted petticoats, etc. , silk co tton During the past week the speaking telephone interfer
seems to answer admirably, bnt its· wan t of cobesion, or ence cases were heard before the Examiners-in-Chief ill 
\lon-fel t ing qualities, renders it of no use for spinning pur- Appeals from the decision of the Examiner of Interfer
poses, except

. 
as a mixture to impart a silky gloss to the ences. The occasion was a notable one from the number of 

fah,Tc so mix'�d. The price is i6w; ' it is light in weight, distingui�hed counsel who appeared for the different claim� 
elastic, l\nd soft, and is said to resist the attacks of insects. - ants, among them Mr. Roscoe Conkling. 
Journrtl of the &ciety of Arts. These interferences were declared in 1878, and they in-

.. j • • .. volve not only the art or method broadly of transmitting 
WINDOW SAsiI ADlUSTER. articulative speech by throwing electrical undulations cor-

The lowering and raising of tbe u ppcr sash of a window responding to the sonorous vibrations of the spoken words 
is usually an awkward matter, and in large plate glass win- upon a wire, but the various forms of application that had 
dows one of considera hIe difficult.y. Ei ther a pole 01' a chair been suggested up to that time for carrying this method 
musi be brought, or else the lower sash is lifted, and the into practical operation. Seven parties now lay claim to 
upper one then drawn down or pushed up from the out- the meri t, of this st riking i n ven tion, viz . : Alexander Gra
side. ham Bell . J. W. McDonnough, Thos. A. Edison,  Elisha 

The accompanying engravwg shows a simple and per- Gray, A. E. Dolbear, Francis Blake. and J. H. Irw in .  A 
vast amount of testi mony was submitted. and the Exami

BUSSELL'S WINDOW BABH FASTENER. 

nel' of Interferences, after a long delay, announced his 
opin ion last June in a pamphlet of 350 printeo pages. 

This opinion is an epitome of the case. The first thirty 
pages are devoted to an examination of the state of the art 
as described in prior publications. An explanation and 
construction of the various issues involved occupies the 
next t.hilty-five pages, and in two hundred and seventy-one 
pages following the Examiner traces the history of the 
invention of eacb party as disclosed in the testimony. .The 
conclusion is then drawn that Bell is entitled to judgment 
of pl'iOlity for the fn ndamental i nvention of the telephone 
as a whole and for the greater part of the particular devices 
involved in the int erference. Mr. McDonnough is, how
ever, adjudged the first inventor of the te lephone receiver, 
which is a constituent and necessary part of any speaking 
apparatus, an.� M,r . . Edi8?u is awarded a particular form of 
the water telephone, au lllstrument now out of use and of' 
very little importance. 

. 

While the Examiner enters upon a minute investigation of 
the facts of the case, he declares. that be is controllerl to 
.'some extent by certain technical presumptions arising 
upon the face of the papers. These state tbat he is not en
tirely clear that Bell had any knowledge, at the time h is  
application was filed, of  any practical apparatus for speak
ing .purposes, but that he must assume, as in other cases, 
that U;e invention was made at least as early as that time. 
The Examiner's rulings upon these points, as well as his 
findings of fact, were arraigned as errors upon the appeal. 
It was argued before the Board that the controversy should 
be determined upon its merits, and not upon strained con
structions of the issue and technical presumptions at vari
ance with the facts  in the case. 'rhe hearing was concluded 
on December 15, and it will probably he some months be-
fore the Board will formulate its decision. FRANKLIN. 

• I • • • 
Wire Fence Telegraphtn&. 

manent attachment  for adjusting the two sashes, wbich arc An experimental work has heen going on for a short 
balanced in the usual manner by weights in the box- time along the Mi l waukee und St. Paul Railroad Branch 
frame. and the Brandon Branch, about 30 miles in length, the ob-

A: double side-pulley, S S, and a single one, S, are screwed , ject being to determine whether or not the barbed wire of to the face of the upper sasb ,  and through these pulleys is the fence on eitber side of the road can be utilized for 
reeved a cord, h, whose ends are attached to tbe top rail of telegraphic purposes. The fence wire was placed in pro
the lower sash. A similar cord, g, is reeved through a doli.- pel' condition for a sufficient distance to make a satisfactory 
hIe and a single pulley screwed to the upper portion of the test, the wire being run under the surface at road crossings. 
window frame, its ends being attached to the top rail of Superintendent of .Telegraph Simpson decides that the plan 
the upperJ!wb_.!!.s..§.!!9.w.u..iILtl!il. figul'e-;�'· ' 'The pulling cords, is not practicable. Telegraph work can be . done over the M and N, carrying thimbles at their upper ends -bang from fence ·wire at this time, he says, but during the winter 
the loops of the cords, g and ,:. months, when huge snow. hanks completely cover the fence, 

By pulling down twe cord, N, either t.he upper sash may be tbe line would be made useless. There are thousands of 
lowered 01' the hottom one raised, as desircd. [On holdillg miles of wire fence along the Western lines, and it has 
the lower sash by pressure of the hand or a clamp, the cord, been contended that they should be util ized for this pllrN, draws down the upper sash ; on holding the upper sash pose. 
by its cord, M, the cord, N, will draw up the lower sash.] .. I • • .. 

The upper sash is raised and closed by pulling the cord, A New Treatment Cor Neuralgia. 
M ;  the If)wer sash is drawn down and closed by the hand , I The latest agent int�oduced for the rdief of neuralgia is 
or by a cord not shown in the engraving fastened at one a 1 pel' cent. solution of hyperosmic acid, ad lll in istered by 
end to its top rail. ! subcutaneous i njection. It has been employed in Bil lroth's 

This invention has been patented by Mr. S. H. Russell , I clin ic  in a few cases. One orihe patients had been a martyr 
No. 10 Cedar Street, New York city, from whom further to �ciatica for years, and had tried innumerable remedies, 
information Ulay he obtained. inclnding tbe appl ication of electricity 110 fewer than 200 

• • • •  .. t imes, while for a whole year he had adopted vegetarian-
(J oke Cor Foundv Purpose". ism. Billroth injected the above remedy between the 

Coke is being successfnlly introduced for foundry pur- tuber ischii and trochanter, and within a day or two the 
poses in New England and elsewhere in preference to an- pain was greatly rel ieved, and eventually quite disappeared. 
ttll:acite. The advantages claimed for coke over anthracite It would be rash to c�mclude too mn�h from these results, 
are : L . A duty 30 pel' cent higher than anthraci te. 2. A in the face of the in tractabilily of neuralgire to medication, 
rate of smelting from 30 to 50 per cent higher than t hat of but if it really prove to be as efficacious as c�lO�idered . hy
anthracite. 3. A less powerful blast is needed. ' 4. The perosmic acid will be a therapeutic agent of no mean value. 
castings are softer. -La1Uet. 
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Flour lUln Insurance. 

We published a few weeks �go a list of 110ur mills burned 
in the United States during October, in which the loss re
perted upon each mill was $10,000 and upward. From 
this list we find that there were twelve mills burned, with a 
loss of $265,000 in all, not speaking of the lesser cases, which 
foot up probably $15,000, making in all a loss of about 
$280,000. If we multiply this by twelve for the entire year, 
it would make a grand total of $8,420,000 ; but October 
wouln not be the proper month to average from, for reasons 
which will be recognized by. millers themselves. Not one 
of those fil'es originated from any cause other than might 
have occurred in any Iotrge business, and taking the num ber 
of mills in the country, and the large amount of capital in
vested. this loss is low compared with other businesses of 
like proportions. 

These fires may be divided into two groups, namely, 
those which originate by reason of defects in arrangement 
and construction, and those caused by the manner in which 
the mills are w orked. Out of the entire number bumed 
during the year so far, not one was caused from what the 
insurance actuaries would call the explosive property of the 
110Ul', and none would point to the fact that fiour mill risks 
are any greater than those of other factories where ma
chinery is largely used. The question then that natUl'ally 
rises is this:  Are new process mills. or those in which im
proved machinery is used, less liable to dust explosions than 
the number still pursuing the even tenor of their way with 
the old method? 

We incline to the opinion that the roller process, with all 
its concomitant machinery, notable among which stands the 
improved dust catcher, is not so liable to explosion from 
110ur dust, for the following reasons : In July, 1879, a report 
was made to the Society for the Encouragement of Manufac
tories in Prussia, in which it was announced that the Indus
trial Association of Lower Austria had investigated the 
causes which would produce pxplosions in fiour mills. In 
this report it was stated that in tbe course of tbeir investi
gatiou attention was called to the well known phenomenon; 
the artificial lightning in the theaters produced by ly
copodium, which contains considerable oily matter. A 
similar blaze. or explosion, could Dot be produced with ordi
nary meal; but with meal which had been previously heated 

up to 30e C. the phenomenon would result precisely as 
with lycopodium. 

It was probable that in the tnills the meal was heated, 
and in consequence mnch more eas,ily ignited. The report 
gives as a reason why explosions were so few in former 
times, that the millers used to wet .the grain, whereas it 
was not the case in these times. If the chemical constituents 
of meal are considered. the question assumes an entirely dif
ferent aspect. All cereals, with the exception of buckwheat, 
contain a certain quantit;' of oily matter ;  for example, of a 
thousand parts of l10ur 18'50 are oleaginous ; of rye, 21 '09; 
barley, 26'31 ; oats, 89 '00, and of corn as much as 48'37. 

These figures are taken from the work of Moleschoot on 
" Chemistry of Food." The presence of this oleaginous in
gredient accounts for the explosive property of flour and 
meal. The grain having been crnshed .between the burrs 
under heavy pressure and a great amount of friction, a 
'great deal of beat must necessarily be imgendered by . the 
operation, and a large quantity, of moisture contll.iniIig this 
oil is set free, and a spark from a stone or the flame of II 

lamp is sufficient to ignite at on<;e the oil distributed among 
the fine particles of dust and fiour, and an explo�ioti takes 
place. At present time, by t.he roller systelp, no oil is lost 
from overheating, very little dust is made, and that which is 

j tituiifit �mttitau. 
made is taken charge of by the dust collector, and kept " out 
of harm't! way." There is a great deal of diJference in the fire 
risk on fiour mills now, compared with a few years ago, 
and a careful investigation will show, we believe, the possi
bility of materially reducing rates, except perhaps in cases 
where these establishments are grouped together in consid
able numbers.-MtlUng World. 

04 �., .. 

FOG SIGNAL APPARATUS. 

The fog signal apparatus shown in the annexed engrav
ing consists of one pair of " Buckett " caloric engines 
working pumps for compressing the ail', !\ reservoir for the. 

FOG SIGNAL APPARATUS 

compressed air, automatic gearing for opening the valves at 
given times and sounding the sigD�, and ;J?rof. F. H. 
Holmes' paten't double note " Siren " fog horn. The appa
ratus herewith illustrated is for light ship or signal station 
use when it can be placed near the eng1nes, but when it is 
necessary to separate them, other means are· adopted for 
operating the horn automatically. 

The siren produces its powerful sound, which in calm 
weather may be heard twenty miles. by means of two 
slotted cylinders, one fixed and the other revolving within 
it. The slots, as they pass one another, stop, or cut off. the 
passage of compressed air or steam, and thus cause a series 
of vibrations and, consequently, a musical note, the pitch 
of which depends upon the speed of the revolving cylinder. 
In order to vary the note it is only necessary to control this 
velocity. 

. 

The double note horn . is formed with a casing within 
which is a fixed slotted cJilinder and a revolving cylinder 
moving upon a spindLe. The slots . are formed in each cy
linder at opposite inclined angles, so that the motive fluid 
impinging against II 'lluttlb�r of inclined planes cau�es the 
inner cylinder to revolve with great rapidity. As this cy· 
linder revolves it carries with it two disks, attached to the 
common spindle, and upon their peripheries are pressed 

levers under the action of small pistons operated by dia
phragms to the oute; surface of which compressed air is 
admitted. When the high note is required only one brake 
is put on, but for the low note bpth brakes are ori, thereby 
reducing the speed of the revolving cylinder. While the 
notes are being sounded the pressure of air in the re�rvoir 
diminishes; but as tile air for operating the diaphragms 
comes from the same source, the force on the brakes de
creases in the same ratio, and the friction on the disks being 
reduced, the cylinder continues to revolve at a uniform 
speed, and the pitch of the note is constant. 

The end of the crank shaft of the engine is formed with a 
screw that engages with a worm wheel upon w hich is bolted 
a cam having long and short projections. The short projec
tion opens a !$mall valve, and the long one opens the same 
valve and also a second one. The first valve is connected 
by a copper tube 'with the starting valve box of the horn, 
which, in turn, is connected by a pipe with the diaphragm 
of the first brake. When the cam opens the small valve, air 
from the resel'voir passes to a diaphragm on top of the starl
ing valve box. and the area being greater than that of the 
starting valve, the pressure at once opens the latter and a 

volume of compressed air is admitted to the horn, and at the 
same time a small quantity of air passes to the brake. The 
cylioder having only the resistance of one brake to overcome, 
revoives at the speed requisite to produce the higb note. 
When the long projection of the cam strikes the second 
valve, air is admitted to the second brake, and the exti'a fric
tion cau.ses a reduction in the speed of the cylinder and the 
low note is produced. By adjusting these parts the notes 
and intervals of silence can be changed liS desired. 

The wrought it'on generator of the engine is lined with fire 
brick, between the outer sides of which and the inner sides 
of the generator is an annular space. Air is forced into the 
generator by the lower smal! pump operated by the main pis
ton, and tbis air is di vided into two currents, one passing into 

the anuular.s.pace referred to, whence it d�C8Ddii b9119110th the 
nre bars and so through the fire; the other passing into the 
upper part of the generator, above the fire, where its oxygen 
enters iii to instantaneous combustion with the carbonic oxide 
formed by the air which has passed through the fire. The 
intense beat causes expansion, and a valve allows a portion 
of the" gas to enter the cylinder and actuate the" piston, giv
ing motion· to the engine, as shown in the engraving. The 
upper small pump .suppiies air to the re8ervoir for operating 
the siren. For the engraving and for the description from 
which the above notes were taken we are indebted to The 
E11fJineer, of London. 

Greenport Harbor. 

A correspondent writing from Greenport, N. Y., dissents 
from our statement, i n  the SCIEN'i'IFIC AMERICAN of Decem
ber 8. that there were no good harbors in Long Island 
Sound west of New London, and adds . that the harbor of 
Green port is of sufficient depth to accommodate the Great 
Eastern. He also says an effort is being made to obtain a 
Congressional appropriation for building a bre8kwater 
there, which would render the harbor a spacious and con
venient barbor of refuge for all vessels passing througll 
Long Island Sound. 

© 1883 SCIENTIFIC AMERICAN, INC



DECEMBER 29, 1 883.) 
TJIE NEEDLE FISH, SEA HORSEB, AND RAG FISH. 

The needle fish (S1fT11}athu8 acU8) is an extremely slender 
fish, which sometimes reaches a length of sixty centimeters. 

" Its colol' is pale brown with dark brown , transverse bands. 
This fish is found on all the eastern coasts of the Atlantic 
Ocean froni Northern Eu rope to the promontory of the Cape 
of Good Hope, also in the Mediterranean a�d Black Seas. 
Their favorite dwelling places are i n  the submarine meadows 
and sea marshes, where the long· leaved sea grass grows lux
uriantly. Here they Jnay be seen between these se'a weeds, 
often clinging together in a mass, and in various positions. 
som� with the head upward . otbers with the head directed 
downward, some in a horizontal position, and 
all slowly swim ming forward. 

The breast and cltudal fins are very small, 
and the curious dorsal fin seems to be the 
only one that is of any use as an organ of 
motion .  Their food consists of thin shelled 
crabs , worms, etc. 

The manner of propaglttion was discovered 
by Erdstrom. The male has a furro w ,begin
ning at the tail and running about two-thirds 
the length of the body ; the side walls are a 
little curved. This furrow is closed by two 
valves, lying with the edges close to eacb 
other. In fall and winter tbese valves are 
thin, and fall togetber in tbe furrow, but in 
April, when the spawning season approacbes, 
they enlarge and the sac is fil led with mucus. 
In May the female lays her eggs in the fur
row, in a row, the edges close, and the em
bryo fish remain in it until the end of July. 
In case of danger the young fisb are taken 
into the furrow. 

The flesh of this fish is hard and firm, and 
agreeable to tbe taste. In some places the 
fish are salted. 

The sea horse (Hippocampus antiquqrum) re
sembles greatly the animal from which it 

J titutifit �lUtrinlU. 
Riveted .TolDb. 

The literature of the strengLh of riveted joints is already 
extensive ; we have no intention of augmenting it. What 
we are about to say concerning them at ·present bears rela
tion to workmanship, and n ot to proportions. No doubt 
workmanship affects the strength of structures joined by 
means of rivets ; but the fact is not taken too much note of 
by those who carry out experiments and tabulltte resul ts for 
the benefit of engineers. It is very commonly assumed that 
a riveted joint is a riveted joint, and that suffices, As a 
matter of fact, however, there are wide differences in the 
qualities of ri veted joints, and more attention should be paid 

THE RAG FISH. 

takes its nam�. Its length is from fifteen to eighteen centi- than is paid to tbe circumstance. Thus it is very commonly 
melers. Its color is a pale ashen brown, which in  certain assumed that a single riveted joint properly proportioned 
lights changes into blue and greenish tinls. has a strengt,h of 56 per cen t of that of the solid plate. 

From the Mediterranean Sea. w hicb is regarded as tbe true We have ourselves see n machine riveted seams tested, 
home of tile sea horse, it extends in the Atlantic Ocean to wbich broke with less tllan 30- per cent of the strength of 
the Bay of Biscay, and yet farther north to the sbores of the plate, albeit that externally the seam was to all appear
Great Britain. Like the needle fish it is only found where ance a good and well made seam ; and we believe that in 
the bottom of the sea is covered witll a rich growth of plants, practice seams with a strength equal to that given for them 
for between these plants it seeks and finds it!' food. Here it in text books such' as Fairbail'D's ani rarely met with except 
may be seen si t ting ' upon the plants almost motionless. in the very best class of work. Attention has been called 
Lukis, wh� has observed their mallDer of li fe 'in captivity, to tbe sUQject by more than one corresponden t ;  and the dis
gives a good de.lCfiption of them. He wriles : .� Wb.en sViritu" ' cusslott riow beiilg 'carded :' , on in OU1'� co!respondei;lce col
ming they hold themselves in a perpendicular position. umns by practical men m,ay be expected to elicit some in-

, They wind their tail around the sea. grass, and look care- formation which will usefully sappletuent that acquired 
fully around in tbe water in search of food, rushing after it with tbe testing machine. Our purpose in writing this arli
with great dexterity as soon as perceived. 'Phe sea horse, cle is to direct the discussion in question ,  and to call to the 

, like"'the chameleon, bas the power of moving either eye at m inds of our l'eaders those points wbich most deserve con
will, independently of the other. and 
this in connection with its changing 
color makes it a very interesting object 
to the spectator. Their food consists 
mainly .)f very small crabs, inv isible to 
the naked eye, which they pluck off 
from the leaves of the sea plan ts. This 
food can only be obtained for them in 
sufficient quantity if one lives by the 
sea, otberwise they die sooner or later 
from starvation.  A good many of 
them die soon after being caught, and 
if a tbunder shower rises , they often 
all die witb one clap. " 

Propagation takes place in the same 
waY dS with the needle fish. Gessnersays 
" Its flesb is poisonous, and induces 
dangerous illness. " It is probable that 
the ancien ts had a practical knowledge 
of this. ' Gessner writes furtber that 
" the flesh dried and pulverized, and 
taken as a m edicine, is a wonderful 
help to those bitten b.v a mad dog. A 
powder of this dried flesh will ,also al
leviate side ache. ;' 

can be dODe under it, and what percentage must be done by 
hand; aDd to simplify matters, and so keep discussion as 
useful as possihle, we would suggest that a ty pical bridge be 
had in mind-let us say a railway bridge, with one span of 
180 feet, and two spans of 75 feet each, plain lattice girders, 
the larger 16 feet deep and the shorter 7 feet, the w hole to 
be floored with flat iron plates, the rails to be carried on 
10[Jgitudinal t imbers supported by cross girders. 

What proportion of macbine rivet ing is possible on such 
a bridge, if put up in England, say, ten miles from a tow n ?  
Concerning ship work there can be n o  doubt that tbe Use of 
the machine system is rapid ly extending, and there is now 

hardly a hole or corner in a ship's hull into 
which the machine will not find its way. 
Dispatch is the great object had , in view in 
this  class of work ; hut no one has yet sup
plied much information concel'Uing the places 
where hand riveting can be done as well and 
more quickly than machine riveting. It 
stems to be tolerably plain that such do exist, 
and that there are places where a couple or 
three men can begin and finish a seam of 
rivets in the time that would be occupied in 
fixing a machine in place. No doubt there 
will be differences of opinion on this point
the advocates of machine riveting holding one 
thesis, and the supporters of the old system 
another. It is more than probable that the 
truth lies between the two. The results of 
practical experience can alone be relied on to 
set lIe the point. 

WlJell we come to deal with boilers we get 
on very delicate ground. It is not to be de
n ied that ruany men who arc very partiCUlar 
about the w@Tkmansll ip of their boilers will 
not have machine riveting at any price. They 
rely entirely on skilled labor, and no doubt a 
thoroughly well made locomotive boiler is the 
most beautiful and perfect specimen of hand 

riveted work that can be had. Such boilers as made in this 
country require no calking. The workmanship is exqui
site, and one result  is that tbe strength in the seams in loco
motive boilers is often in excess of that laid down in text 
books, the 75 per cent for a double riveted seam rising to as 
mucl! as 78 per cent, or a little more. It is urged that ma
chine riveting cannot produce such results ; it is far too in
flexible; it takes 110 account of tbe heat of a ri vet, or its 
quality, whereas an experienced man knows exactly whll.t to 
do with a rivet, and feels his way, so to speak, along a seam 
in a way that the machine cann ot do. 

As bearing on this point, we may allY that cold riveting 
has been extensively practiced in the United States. The 
high pressure boilers used on tbe muddy rivers consist of 
wrought iron tubes, seldom m ore than a feet in diameter, % 
inch'tbick, and about 30 feet long. These a.re arranged side 
by side, with a large furnace at one end, and in many cases 

a flash flue running straight to the 
chimney. Such boilers will work with 
water far too dirty to be used in a 
tubular boiler. They carry pressures 
of about 150 pounds, an.d the seams are 
made up with cold rivets of a peculiar· 
ly soft and ductile iron. It is said that 
tbese joints stand far better than any 
hot riveted joint that could be made. 
and we have no reason to doubt that 
this is true of tbe very thin plates used. 
Goi ng 10 tbe other end �f the scale, w e  
have the model'U marine boiler, w ith 
pla tes 1Va inch tbick and rivets 1� 
inch . It is asserted by one pal'ty that 
such rive ts  can not be closed by hand 
in a satisfactory fasbion, and that the 
aid of machinery must be called in ; 
but, on the other side, it is pointed out 
that boiler fronl s have always to 
be put in by hand, and tbat this hand 
riveting is quite as good as tbe machine 
work, and it is also contended that ma
chin e riveting is so far from securing 
tightness th at every ri vet head bas to 
be calked inside the boiler, to make 
certain tbat it will not leak. 

Many able engineers hold views en
tirely opposed to , these, and assert that 
the best kind of hoiler work cannot be 
produced at all w i thout the aid of mao 
chinery. The arguments they urge in 

In the sea about New Holland there 
is found a species of fish resembling 
the sea horse, whicb we will call the 
rag fish. They are distinguisbed by an 
abundance of thorny p o i  'Il t s ,  and 
ribbon -like appendages, banging down 
from all sides of tbfl body, lil,e rags 
from a garment. The dorsal fin is ex-
clusively upou the tail. The short THE NEEDLE FISH AND SEA HORSES. 

favor of machine riveting, as a matter 
of workmanship. are that it compels 

tborns are strong and pointed , the ribbon -like continu
ation inflexible, the remaining appendages tbin and flexible. 
The fins, with the exception of the dorsal fin ,  Rnd the small 
pectoral fins appear to be stunted, and their place I!upplied 
by these appendages, by means of wbich i t  attltches itself to 
th,e eea plants. Its color when living is red. but wIieft dried 
it is leather color. 

Its habits are not known. but probably they are the same 
as the otber Sea horses.-From Brehm'8 Animal Life. 

_ ,4 0 ' " 
THE Missouri River, which forms a new bed for itself 

somewhere with every freshet. is threatening to make Leav
enworth an insular city. 

sideration. Riveted work may he classed under three beads : the rivets to fill the holes. and effectively closes the plates 
First, work such as suffices for bridges and girders, the on each other. The arguments against it are that split 
joints of wbich need not be water or steam tigbt ; second: a beads are apt to be produced , and that the rivets not only 
superior kind of riveting. such as that employed in iron ship fill the holes, bll,t no w and then burst the plate ; and that in 
bui lding;  and tbird, boiler riveting, which ought to be as most cases, unless unusual care and vigilance are employed, 
good as possible. tbe iron will be severely st.rained, and a b�d instead of a 

Now as regards the firsf, there appears tn be a general con- good boiler produced. On none of the ,points we have stated 
sensus of opin ion that nothing can be better for it tban the ' as open to discussion do we express any opinion ; ,that di
bydrauiic riveter, bllt it. does not appear that the machine verse views ' are held by experienced practical men is, how
can be used with sufficient facility in tbe actual erectiol) of ever, indi9putable, and we must beg our readers, no matter 
iron structul'es to

, 

e

, 

nable !hand r

, 

iveting t
,
o be WhOnY dispens- 1 which side they take, to bea

,
r in mind tbat there

, 
is another 

ed witb: No doubt many of our readers bave used the hy- side, and that im partial men will like to hear both before 
dr8ulic system, and can tell exactly what percentage of work arriving �t a conclusion.-The Engineur. 
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ENGINEERING lNVENTIONS. has adjustable slides and arms to engage with crank I�ver, whereby the water received upon tile cover will 

A cable grip apparatus has been patented arms of mMkers, and held up by springs. so that mark- dow Into the channel plate, and the cover can be readi
by Messrs. Henry Dods and Frank Hindes. of Virf1;inia ers are foreed down to mark the soil by the revolution Iy raised and lowered. 
Cit,y. Nev, It has a compensatina spring devI'ce to re- of the drive wbeels. A '  d l' ... • A 

u Improve butt mg device has beeu pa· 
Heve I.he shocks of gripping the cable, and prevent the cotton, corn, and tobacco fe nder for tented by Mr. Alfred Rigoy. of ,New York city. In a 
slippinfl; of the grip on the cable ; also a specially devised raisinfl; the leaves of plants while soil is being thrown tube open at both ends, tbe upper ' part carries a lateral 

rame, bed plMe, and slide, enabling the clutch to be around the stal ks by the plow, has been patented by supply pipe, and · there is a valve at the lower end. ope. 

-
The Okm'ge.f(n· Insertion under this /tead is Om ])ollar 

a tine fo/' each insertion ; about eiqltt words to a line. 
.t1dvert;sements must be I'eceived at publication o1flc� 
aseal 'ly as 1'/tttl'sday tnlYl'ning to u'fJPI'ar in next issue. 

so workecl as not to injure the cable. Messrs . M. F. Duncan and R. E. Coyle, of M ay's Lick. rated by a rod throufl;h the tube. The tube is cal cu· • 

A car coupling. has been patented by MI'. Ky. The fender is constructed in com binatiou with I d 
Tbe tobacco of the club room ought to be of the 

th l b ' h ' rd  . ate to occupy the exact space required to be left purest kind and most delicate fmllranee. Where many 
Timothy C. O'Donovan, ()f Walker's Mil ls.  Pa. It con- d

e if °1�1 e.am, WIt l IS forwa end pointed and eurv- empty for corking the bottle, and it can be readi ly enjoy their pipes and cigarettes togetber. the air soon 
ists in a comhination with a drawhead having a dat. e s g I Y lnw.ard and its rear end cnrved outward and moved from one bottle to another without any waste of becomes heavy and olfenslve unless they are ' very par
ened cross rod of a coupl ing link with a transverse upward. so that as the plow is drawn forward the fend- liquid. tlcular about their ehoice of brands. Gentlemen of re-

fl;roove, and an enlargement for recei ving the crORS rod ar,;;ses bh� leaves of the plants. An i mproved fifth wbeel for wagons has fined tastes secure Blackwell's Durham Long Cut. 
of the drawhead, which link cau be swung so that its r. adiab WilSOll, of Plainville, N. Y. . been patented by Mr. Thomas Evans, of Gravesend, N. The Universal Calculator solves all problems in 
hook can catch on the cross rod of the opposite draw. has obtained a patent for an improved method of can· Y. It is formed' of two circular channel plates with in. arithmetic and trlgonometry, lnstantly by a mechanical 
head, whereby the cars will be coupled. veying tobac�o from the field and depositing it in the terlapping danges and corresponding central depression process. Indorsed by leadlDIl mathematicians and the 

A mine railroad has been patented by Mr. drying honse. The l�ventlOn consists in a truck with and wearing sur!ace, in combination wi th a circu. scientific press. Price $1.00 by mail. W. H. Wythe, 

John G. 'I'hompson, of Cuba, Ill. In an incl ined Iou: wheels and prOVided with a removable rack upon lar skeleton frame with conical rollers jonrnaled in Its 
Ocean Grove, N. J, 

or sloping road for working cars in opposite d irections whICtl lhe plants are placed after l �ey have been cut. rims. By this means the friction between the upper Jenkins Standard Packing and Jenkins Patent Valves. 

at I.he same time by a rope douhled around a drum at I Tbey are then transferred to tb� drymg house and the and lower parts of tbe fifth wheel is greatly rednced, Pri�e list free. Jenkins Bros .. 71 John Street. New York. 

the upper end of tbe road, the road beinfl; sinfl;le track rack IS ren;-oved baddy f:om the truck, which �bviates and tbe turning of the wagon is made much easier. Thread Cutter. -Something new and useful adapted 
with a turnout, the rope is so arrangea within the sin. the necessIty of �eha��hng the plants. savmg time and A bee h ive of new and improved con- to all kinds at "ewing machines. Patent for sale. A d· 

gJe track, and branching into and along the tumout,s, labor, and lessenlI�g InJury to the crop from handling. struction has oeen patented by Mr. Edw�rd Meyer, � of 
dress, Gavino Gutierrez & Co., 192 �"'ront St., New York. 

hat th� swi tches work automatically, and the cars cross ... • . ..  Hallettsville, Texas. 'rhe bees can, i n  tbis hive. be fed Irido. Copper, manufactured by the American Iridium 
J:te rope wil bout 0 bstruction or delay. MISCELLANEOUS INVENTIONS. and wattred very convenien tly, a peculiarly made water �o.,  Pearl and PlUm Sts., CinCinnati, Ohl0,.fs superior to 

An im d k h b t d A '  d 
bronse metal for journal bearlnll's of accnrate and high 

. prove gauge coc as een pa ente . n 1m prove suspender end has been'·pa. tank l>eing attached ; the boney can be removed without running machinery, being liard and slillhtly porous. 
by Mr. Michael J. Fitzgerald, of Fort Wingate. N. M. tented by Mr. Jacob Katzenberg,. of New York city. It permitting the bees to escape , and there is no danger of 
I . 

Pumps-Hand & Power. Boiler Pumps. The Goulds 
n com blllation wi th the stock and main and trans. is  composed of colored braid with a l inina of cbam<1is heing injured· by the hees while removing tbe combs, , " Mfg. Co., Seneca Falls, N. Y .. & lfi Park Place, New York. 

verse passage, the ping has a weighted lever. a n d  both leather and an interposed piece of cloth, the ends' being while the arrangement is such that none of the enemies 
of its passages are so made as to be entirely shut off thns made more dnrable and less liable to stretcb out of tlie hee can enter Ihe h ive. Fox's Corrugated Boi ler Furnace, Illus. p.  354. Hart-

from the passages of the stock m its closed posi tion ; of shape, whi le the braid is kept ont of contact with the A rotary leader link for fislling lines 'forms mann. Le Doux & Maecker. sale agents, l34 Pearl St . •  N. Y. 

he weighted lever can always be rehed upon for keep. shirt of the wearer. the subject of a patent whicb has been issued to Mr. One 12 inch Weston Dynamo Electri c Machine in 
ng the cock closed except when purposely opened to An improved fire escape bas been patent. Earl Ludwig Bollermann. of New York city. It is for good order. for sale at one·half price. Address P. O. 

t th t ·  th b ' 1  
Box 483, Hartford, Conn. 

es e wa er 10 e 01 er. ed by Mr. John Schmittknecht, of New Yorl{ city. It hand lines, wi.th a welgbt or sinker at the end which 
... • . ..  provides for a shaft let into the wall of a building, or goes i nto the water, and is  so arranged tbat , when the Corliss Steam En!l'ines at a bargain. 

MECHA NICAL INVENTIONS. placed against the same, ti le shaft. havinO' Jadder rounds, fisherman throW8 out his line, the sDells with their One 12f( x 42" ; one 16" x 86(1 ; one 20" .x: 42((. 
... All in first·class running order. 

'An insertible  saw tooth of improved form and being provided at its upper end with a skylight, so hooks will not become tangled up with or wrappell Henry I. 8nell. 185 North 3d St . •  Philadelphia. Pa. 
has been patented by Mr. William B. Ri�don, of Tren. protected with bars or grating as to prevent clandestine about the line, but will fall in tbeir proper places, no Steam Pipe an!! Boiler Covering. Roofing Paints, Pre-
ton, N. J. The tooth is made with a toe. a perforation, entrance. matter how much the l ine may be twisted. pared.t<Rootlng, and general line of Asbestos materials. 
and a slit at i ts heel to adapt it to be secured in a saw A combiued register and ven tilator has Mr. Morris H. Marcus, of Edeuburg, Pa. , Phil Carey & Co . •  127 Central Avenue, CinCinnati. O. 
plate wi tb a sholl ider aud a recess at the rear eod hy a !:Ieen patented hy Mr. Wi lliam H. Maxfi�ld, of Mays· has patented an improved sample dummy. The inven- For Freight and Passenger Elevators send to L. S. 

ivet wholly within the tooth, thus putting 110 strain ville, Ind. It consists in a special construction and tion consists in a dummy for cloth or rolled goods, Graves & Son. Rochester. N. Y. 
upon the plate, and in no way affecting its trueness. combination of parts whereby the whole is made to pre. marle of wood or other suitable material .  with its body Best Squarinfl; Sh�ars. Tillner.· , and Canners' Tools 

A bolt heallel' has lIeen patented by Mr. sent an ornamental appearance, great facility is alIord- of the required shape of the roll of goods to be repre- at Nillgara Stamping and Tool Company. 1l�1�: N. Y. 

Benjamin McKillen, of Verona Mills, Mich.  It is a ed for removinfl; and cleaning the interior, and it may sented, and having reduced ends, on which are secnred Lath 14 ' . ' b  d 
tool with handled and pivoted die jaws. having rabbet be readily operated from opposite ends of its air box. and moonted pieces of selva�e till a bulk is obtained screw.

e�. B::ke'::::�'�'��n::el������� back gears and 

grooves in the lower side t,o be se�.ured between and on An' automatic vehicle brake bas been pa.- equal to that of the body of the dummy. This is covered The Best.-'I'he Dueber Watch Case. 
he jaws of a vise. Th .. tool alIords fl;reat facility for len ted by Mr. Richard R. Pace. of Lineville, Ala. The by a piece of the goods, thus representing a sol id roll 

making well defined angles to square 8hanks, and may invention consists in levers pivoted on tbi lls held to tbe of cloth which is  bpecially adapted for window show. If an invention has not been patented in the U ll I t ed 

aloo serve as a holder for rods of different lrinds of front axle by shackles, th .. levers carryinfl; brake shoes A folding cot of improved constrnction States for more tban pne year. it. may still be patented in 

work for setting and truing t h e  parts. at the outer ends, and havinfl; lhe outer ends connected for use in hotels and hospitals has been patented by Canada. Cost for Canadian .patent, $40. Various otber 
foreign patents may also he obtained. For in.tructions 

An impro ved mechanical movemeut has wi th the thills by extensi ble braces , The brake can he Emily F. Vance, of Galli pol is, Ohio . . Two pair. of legs address Munn & Co., SClE�TIFIC AMERICAN Patent 
b t ted b M F . W G d so locked as to be made inoperative when desired. are united at the upper ends by longitndinal rails; the Agency. 261 Bro"dway. New ,York. een pa en y r. ranCIS • 00 year, of Spring. W 

fiel d ,  Mass. It iH intended to make reciprocating mo. An improved window cornice.  tbat is COII - I�s being crossed and pivoted in the 'ilsual way. A Guild & Garrison's Steam Pump W orks, Brooklyn . 
tion more rea.dily convertible into .rotary, and is applied venient and readily adjustable, has been patented by q llilted bottom or sheet is lined and partly stded with  N. Y. Steam Pum ping Machinery of every descrip

in a simple manner to various hand and foot power ma- Mr. Micbael Leuz, of New York city. The cellter piece cotton hatting, and a p i llow is provided at �ach end, tion. Send for oatalogue. 
chines. There is !' ratchet actil'1l in which no SPrings has grooves and stop blocks. and there are s l iding enll which cao be.removed very easily and readily. The cot Nickel Plating.-Sole man ufacturers cast nickel 8on-
are used , and the whole �ovement is practicaiiy noise- pieces with end T-bars and set screws, the combination reqllires no mattress, and can be folded compactly. odes, pure nicket salts. pOlishing compositions. etc. Com' 
less. being such that the whole is stronfl;iy made and readily A cap Jor receiving the . fulmin ate for fir- plete outllt Jar plating, etc. Hanson & Van Winkle. 

An improved piano pedal. stool has been . dtted to the place desired. ' ... ,.", '--��-l ..... ���rulS"j·n!.1Jbilil.I""'!i!tjlin!!&.".' � 1'O.;jll'''a..k."etl At,(\:,...., hll/lJ ... 8iL�hAAl\Il.n ll8ln.U�mJ&l:t.,itl+N�ew�ar!:!kS.J!NL.-:!J[",.· . lYldJI:I pad 91 :tIltillJIty 1St., New 2 ark. 

patented hy Mr. William Winter, of Albany, N. Y. Let1:ers paterit ·have' been granted' tb MI': by Mr. Qeorge Ereuwl , of Durango, Colo., .A, metul Lists 29. 80 & 31. descrlbinfl; 4,000 new and 2d·hand Ma-
. . . William A. Whi tney, of Hudson, Mich.., for an !mprov. tube is tbreaded internally and externally to wlthtn chines, ready for distribution. State just wbat machines 

The mventlon conS i sts in a stool provided with foot 
ed wheel barrow in w· hl'ch the ' legs and brace. are. by a a short diRta. nce fiom .the lower end, where a s llitabl' e 

levers connected by connecting rods and elbow levers • wanted. Forsalth & Co., Manchester. N. H., & N. Y. City. 

pivoted on a har of the stool and adapted to operate combination of bolts and metal devices. 'connected fulminate is placed and the lower end closed hy a cal" For Power & Economy, Alcott's Turbine, Mt.Holly, N, J. 
th� pedal levers of a piano or like instrument. The stool rigillly and closely to the handles, so that the wheel A threaded cap with a conducting wire is  screwed all "Abbe" Bolt Forfl;in g  Machiues and " Palmer" Power 
is provided with devices for easy and rapid attachment barrow frame will  be very strong. and can easily be the upper end, or a fnse is then inserted., 'I'he tube Hammers a sper-latty. �'orsalth & Co .. Manchester,N.H. 

to the instrument or pedal lyre. The angle levers are taken apart and put together again. can be screwed in a giant candle of explosive material, Railway and Machine Shop Equipment. 

provided with pads to protect tbe pedal levers from be. A vegetable grinder and 8licker bas been the dange dtting on the upper end of the candle. Send for Monthly Machinery List 
ng i njured. patented by Mr. Edward Schmi tz. of Winsted, Conn. A feed governol' for cotton gins has been pa- Ito the Geor�e Place M achinery Company. 

An apparatus fOI' dyeing wi th hydI'oca1" A grating cylinder, which may be changed for a cutting tented by Mr. Henry P. Schaefer, of Schulenberg, Te x. 121 Chambers and 103 Reade Streets. New York. 

bons lias been patented by Mr. Eugen Rau, of Hart- cylinder. is devised so as to be sui tably revolved in a Most gin Haws now suck or draw in the cotton fastest at " Hnw to Keep Boilers Clean." Book sent free by 

ford, Conn. It is 8 dry dyeing machine with an appa- sort of hopper, whereby tlIe grindinfl;, grating, or cut- the central part of tbe saw shaft. drawin� the cotton James F. Hotcbklss, 8£ John 9t . . New York. 

ratus for saturating the prevlollsly dried fabric io a tin g of cabbsf!:Cs. potatoes, and otber vegetables may be frolI! the edfl;e.s of the feed board toward the center. Wanted.-Paten ted articles or machinery to make 

color dissolved in benzine and o i l ;  it has a wringer for readily accomplished, for domestic use or for feeding By this improvement a thinner layer of cotton is fed at and Introduce. Gaynor & Fitzgerald. New Haven.  Conn. 

takinfl; out surplu8 color, and a drying chamber, from cMtle. the center. the suction of the centml �aws drawing in Water purified for all purposes, from household sup

whence the fabric is conveyed iJetween endless blank- Au im proved hot blast sto ve fol' blast from the thicker edges such portion as will make tbe plies to those of larllest cities, by the Improved filters 
whole supply to the gin saws even and regular and pre manu factured by the Newark Filtering Co., 1,'/ Com· 

ets through a highly heated IInishinfl; chamber where it furnaces bas been patented by Mr. Charle� Alger, of vent all choking. • merce St .. Newark. N. J. 
i@ su bjected to steam pre ssure, the whole in one can. Hudson, N. Y. 'l'he invention comists in the peculiar 
inuous operation, and with no waste of color. construction of the air heating pipes ,  which can be A new process of and apparatus for dis- Improved Skinner Portable Engines. Erie, Pa . 

A gas valve for ice machiues has bee n made of wrought iron if desired, and are faced inside tillation has been patented by Mr. James G. Ponte- Presses & Dies. Ferracute lIIach. Co" Bridgeton ,  N. J. 

patented by Mr. Richard Thoen., of New Orleans. La. and outside with firebricks, those Inside being made fract, of Pitt.s lJurg, Pa. The heat is applied from di. Split Pu lleys at low prices, and of same strength and 
It is designed for the m iuute regulation of the dow of of differen t widths, so as to form a rough inner surface. rect dre, steam jacket, or steam coil, and the fermented appe"ranee as Wbole Pulleys. Yocom & 80n's Shaftinjl 

gas, being especially intended for use in connection A wa�bing machine or improved wash- mash .• beer, etc . •  8re a�itated during the distilling pro- Works. Drinker St., Philadelphia. Pa . 

with ice machines in which ammonia fl;as is used. The board hasbeell patented by Mr. A. E. Kie!. of MOIl- cess iil i!llch manner as to prevent lees or sol id particles Supplement Catalogue. -Persons in pursuit of Infor· 
valve stem is packed by rubber washers, l:e lween which trose, iowa. The hoard has three roll sets. each set frolll lldberinfl; to the . side or bottom of the still and mation on "ny speeial engineering, mechanical. or sclen. 

Is a metal washer, and these washers are clamped he- . t' f 'bb Ihus Qurning or scorching. I,b i s  being accomplished by titlc subject, can have catalollue of contents of the SC I

ween melal rinfl;s with beveled surfaces. the rubber ch
onsls

l llD
g 

a a .. b
ed: a smooth. and a corrUf1;ated roll, causillg a stream of the liquid heing dis t.i IIed 10 be con. ENTIFI C AMlCUlCAl< tlUPPL ICM ""T sent to them free. 

t e ro ers not to e In conlact. but as close as possible I The S UP P r.ICAlENT contains lengthy artlctes embraCing 
washers spreadinfl; 10 close tifl;htly against the stem and without touching, aud t.he · grooved railers being of staut y withdrawn and forcibly injected back into the the whole range of engineering. mechanics, and physl. 
the inner surface of the valve body. greater diameter than the plain ones. the whole t<t I\till while in operation. cal science. Address Munn & Co . Publishers. New. York. 

Au im provement in sa w mills bas been shorten the time and lessen the lahar of washing. A machiue for wetting paper has been Machinery fol' Light; Manufactnri ng, on hand and 
patented by Mr. Walter P. Scodeld, of Hawthorn. Fla, An improved grain  weigher and measure patented by Mr. John W. , Morrison, of Omaha, Neb. bnllt to order, I�. E, Garvin & 00 . •  139 Center St . •  N. y ,  
It consists i n  a contrivance o f  belt shifting devices, has Qjlen patented by Mr. James E .  Kemble, o f  Vicks. The quires are f�d to feed rollers, from wht'nce they Fossil Meal Composition. the leading non-conducting 
whereby a trip block on the log carriage wIll au tomati· burg, Mich .  'By a combination of valves in a circular are taken by dnfl;ers so adjusted that only the under covering for boilers. pipes. etc. See adv . . p. 4U. 
cally shift the belt from the loose to the tight pulley of case . Inside of which is another circlll; .. case, suitably side of the paper may be wetted ill a .water .uwk, OJ tlle Straight Line Enfl;ine Co., Syracuse. N. Y. Best in 

. the feed .sllaft, to rotate tbe latter only when the log pivoted and di vided by partitions, one loaded side falls whole may be submerged, as desi red, and thenl'.l'C�e_tYhl.!le4-delllo:";:;"''''''Ne;Is;-''';'�lIllIllI!!tmi.,-gll g01lvv'liei"rw;irrlnii;g;; -m noi', p�a'lcmKlIi;nig. 
ettinfl; apparatus is to be operated ; the driving shaft to discharge a weighed lOad, wbile the light s ide .. .  rj�e�, paper is conveyed ant through oth!'r rolls to It receiving 
• supported steadi ly its whole lengtb by pivoted bear_ to be filled, the weifl;b bar being provided with a weifl;ht 'table. the woole being done as. (jist a. tbe operator can Curtis Pressure Regulator and Steam Trap. See p.349. 

nfl;S, and there is a locking device for the connectlog which can be secured in any position to adjust the feed the paper. and so each quire will receive just the C. B: Rogers & Co .• Norwich, Conn . . Wood Workin� 
ods of the oppositely actinfl; fricti on wheels of the set: measure to weighinfl; regularly any desired quantity. same amount of water, according to tbe gauge at which Machinery of every kind . See adv .. PRlle 850. 

ing apparatus to lock the wheels out of contact with A razor guard has been patented by Mr. tbe machine is set. Lifl;htningScrew Plates. Labor-savinfl; Tools, p. 348. 
he set works d rive wheel .  James P. Tryner, o f  Denver, Colo. It is formed o f  a An improved w'Lsbing machin e  has been Woodwork'g Mach'y. Rollstone Mach.  Co. Adv. ,  p. 366. 

• • • strip with a forkAd arm at each end. in the end s  of the patented by Mr. Eo W. BIlSh, of Arm�troug. Mo. The Steam Pumps. See adv. Smith, Vaile & Co., p. 382. 

AGRICULTURAL INVENTIONS. pronfl;s of which r!lUers are jo�rnaled, one being slight.- object of the invention is to produce such a combiuation AjaxMetal Comp�ny. Phila. Clamer's Ajax Metals for 
A cultivator has been patented by Mr. Iy above and the other slifl;hlly below the cuttiog edfl;e of parts as will  facilitate the application of rubbing de· railroad. roIlIng mlII. engine bearings, cocks, and valves. 

Charles D. Reed. of Polo. Ill. According to tbis inven. of the blade ; one of the prongs has a cbeck plate. and vices to an ordinary wash tUb. There is a false bot- Fire Brick. Tile, and Clay Retorts, ail shapes. Borgner 
tion. as the standards and plows are moved laterally a 00 the uppel' surface of the strip is a sprinfl; for pressing tom, below which the dirty water collects , al)d the false & O·Brien. �i'f'rs, 23d st . .  above Raee, Phlla .. Pa. 

bar keeps the coupling� parallel •. so that the shovels the blade upward, the whole to prevent the razor from bottom being provided with radial ri  bs. the clothes to 
. h . h Peck's Patent Drop Press • . See adv. page 396. 

will always he held at the desired anfl;l e  with the hne cuttmg t e person usmg i t. be washed are spread on t e false bottom. and a disk is 
of draught, thus al ways doing good work, however they I An improved nJeasnre for measuring graiu,  rccked to and fro over them ill a horizontal plane by Drop Forgings. Billings & Spencer Co. See adv., p. 398. 

may be moved laterally. vegetables, etc . ,  has been patented by Mr. Will iam A . means of a suitable handle. The mac h i n e  can be Bradley's Road Cart, Syracuse, N. Y. See p. 398. 

A corn plantiug attachment for plo ws has Carpenter. of Bankers, Mich. In a metal cyl inder hav. teadily adapted to or easily removed from any tub. Diamond Planers. J. Dickinson. 64 Nassau St. N, y, 

been patented by IIIr. Philip Doogherty, of Fort Dodge, ine: its top and bottom edges turned over wire rin�s, a A tobacco moist ening tray has beeu pateuted· Steam Hammers, Improved Hydraul ic Jacks, and Tube 
, 1""'8. A jointed spout can be so adjusted to the depth wooden ring surrounds the upper part of the cylinder, by Mr. Charl,es N. Swift, of New York city. A shallow Expande ... R. Dudgeon. 24 Columbia St . •  New Yorl<. 

of I he intended furrow and the width of the furrow and a wooden bottom reSts upon a bottom fianfl;e made tray with perforated cover carries a sheet of hibulous Emerson's 1fl84�Book of Saws. New mat.ter, 75,000, 
l ice that the seed may be dropped in the outer part of by turniDfl; the edge of the cylinder over a wire, the material in such a way that a sinfl;le supply of water Free. A ddress Emerson, Smith & Co . •  Beaver Falls. Pa. 

I he previous furrow and will be covered by the furrow whole making a measure simple in constl'Uction y€t wll' last con.iderable time, and. the tray requires but 
d d bl 

Hoisting Engines. Frict.ion Clutch Pulleys, Cut·oft 
l ice. t he seed bei l lg dropped as the plow is drawn for- st rong an ura e. little attention. so beiug well adapted to place in show Couplings. D. Frisbie & Co .. Philadelphia. Pa. 

ward. A combined vault covel' and ventilator has cases, etc., where the cigar boxes may be arranfl;ed upon " Gould & Eberhardt's Machinists' Tools, See MV" p. 396. 
A coru planter bas been'  pateuted by MI'. been pat.ented by Mr. T. W. Lanfl;ilI , of New York city. it. The same inventor has also obtained a patent for a 

Wilham P. Lanham, of tiltar. lila. The seed dropping Tile casing bas a grate at its upper end and a water moistening pad of some bi bulous substance covered . Barrel, 'Keg, Hogshead. Stave Mach',y. See ad., p. 300. 

sl ides are operated by th e reTolution of the drive wheels, receiving channel plate at the lower end . the cover by a.perforated plate, and Rnpported on a plate folded For MHI Macb'y & Mill Furnishing, see ilIus . ady. p .396. 

and are so arranged and held in place tha' they wi ll drop resting upon the inner liange of the channel plate, and at the edges over both the bibulous substance and t he Renshaw'S Ratchet for Square and Taper Shank Drills. 
more or less seed as reqUired. A pawl carrying wheel provided with a sliding rod, a connecting bar, and a perforated plate. The Pratt &; Whitney Co., Hartford, Conn. 
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Magic Lanterns and Stereopticons of all kinds and 

price.. Views illustratiJllf every subject for public ex
bibitions, Sunday schools, colleges, and bome entertain
ment. 116 page iJlustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 

M ineral Lands Prospected, Artesian Wells Bored , by 
Pa . l)iamond Drill Co . Box 428. Pottsville, Pa. �eb p. 398. 

For best low price Planer and Matcner, and latest 
improved Sash, Door, and B1in:1 Machinery, Send for 
catalollue to Rowley & liermance, Williamsport, Pa. 

Catalogues free.-Scientific Books, 100 pages ; Electri
cal Books, 14 pages. E. & F. N. Spon, 35 Murray St .. N. Y. 

The Porter-A l l en High Speed Steam Engine. Sonth
work Foundry & Macb. Co .. 430 Wasblngton Ave., Pbil.Pa. 

The " Rockwood " Instantaneous Photographic Dry 
Plates are tbe best for amateurs aud scientists. Send 
for circular and instructions, No. 17 Union Square. 

• 

ItS 
HIN'l'S '1'0 CORRESPONDENTS. 

No attention will be paid t.o communIcations unl�ss 
accompanied with I,he fnll IIame and address of the 
writer. 

Names and · addresses of ,correspolldents Will not be 
gi ven to inqll irers . 

WOe renew our request that correspondents, in referril1g 
to former answers or articles, will be kind enough to 
name the date of the' paper aud the page, or the number 
of the question . 
• Correspondents wi Iose i nquiries do not appear after 
a reasonable Ume shou ld repeat t,hem. If not then pub
lished, they may conclude tnat, for gooli reasons, the 
Editor declines them. 

Persons desiring special i';formation which i s  purely 
of a personal character, and not of general interest, 
should remi t  hom $1 to $5, according to the subject, 
as we (:anIlO L  be expect.e11 to spend time and lallor to 
obtain s i tch i llformat,i on without, remuneratioll . 

Auy nu mbers of t.he SGIENrIFIC AMERIC AN S UPPLE
MENT referred to in Ihese col umns may be had at the 
office . Price 10 cems each. 

Corre&pondents sending samples of minerals, etc . , 
for examination, should be careful to d istinctly mark or 
label l,heir specimens s" as to avoid enOl' in their indenli
tication. 

(1) W. M. asks : Is thei'e any adVantage i ll  
having a large number of notches i n  t.he quadrant for a 
locomotive reversing lever ? Why would not nine or 
even seven do as well as fifteen, and the quantity of 
steam regulated by the throttle lever iustead of altering 
the traverse of the valve ? A, Of course working 
steam expansively, to the extent that the work required 
will permit, is more economical than " throttling," and 
the greatee number' of notches are used to adapt the 
expansion more accurately to the work. 

(2) W. M. L. asks whether there'is an'y dif· 
ference In tbe elfect ol! the health b;;t,veen the'hcl£;;r a 
wrought and that of a cast iron furnace. -A. We snppo,se 
there is no difference, if the temperature of the radiat
Ing sorface is the same iu both cases. But wrought iron 
heated by steam is better than cast iron at a red beat. 

(3) W. W. writes : Am I l ikely to damage a 
s team boiler (8 horse) by painting it outside with qoal 
tar! A. No; not injurious, but better heat it before use, 
to drive off the higher COnstituents, 

(4) O. H. R. asks how to keep an engine 
boiler when the engine is lIot ruunin�. A. If the boil
er is laid off for a length of t ime, after cleaning thorough
Iy fill e'ntjrely full of fresh water and close all open
Ings ; a l i ttle lime thrown in to the water will be benefi
cial. Outside remQte all the masonry where It touches 
tbe boiler, and paint as well as possible with fish oi l .  

(5) J. H.  writes : 1 .  I have a lot of  sewing 
machines to redecorate, I use a rubber stamp. Turpen. 
tine and all oily substances rot rubber, Could you give 
me the formula of a size to hold tbe gold leaf on said 
machines ? They have been japanned and baked. A. 

A good gold size japan should not act injuriously upon 
a well vulcanized stamp. 2. W ould it require a high 
temperature to do a good job of japanning? A. Yes. 3. 
Are there different'grades of j apan which should requ i re 
different degree. of heat ! Yes. The heat varies with 
the different grades and makes. 4. What kind of ther
mometer must I a.k for ? lt must. rate over 300 degrees. A. 
A good thermometer of Fahrell hei t'. scale, from 32 de
gree. to 400 degrees, with metal back and well guarded 
to prevent breaking by the heat. 5. Could you send me 
the address of an i mporter Of French metaU A. We 
are not familiar with tbe ter!Jl French metal. What is it 
used for ! 

(6) F. M. F. asks : 1. Of what is Professor 
Crookes' radiometer made! A. It consi.ts of a 1Iy or 
vane having four aluminum arms, to the extremities of 
which are fixed thin disk. of mica blackened u pon one 
side. This fiy i s  poised upon a very fine needle point, 
and inclosed in an exhausted glass' bUlb.  2. III what 
SUPPLEMENT are directions given for making a dynamo 
electric machine ? A. In SUPPLEMENT No. 1 61.  3. 
About how much would it cost, how much power would 
be reqllired to run it;. and how many arc lights would it 
run ' A. It would cost about $35, would require M borse 
power, and it might run on e very small arc lam p. 

(7) A. G. A. writes : 1. I bave m ade a amaH 
induction coi l . W i l l  you please tell me through your val
uable paper how to make a magnet for the coil by 
which I can regulat e Ihe shock! A. Bind tbe bundle 
of wires toget ber with fine iron wire, or inclose it in It 
thin "beet iron cylinder, and vary the st.rength of the 
current by changing th e depth to which the bundle is  
inserted in tbe coil. 2. Will a solid iron bar do i n  place 
of a bundle of iron wires ! A. It will not be so efficient 
a� the bund le of wires. 

(8) F. T. H. asks : 1. Would it be lawful to 
make and use a telephone exactly like the one describ
ed in SUPPLEMENT, No. 14�? 2. Would it be lawful to 

j tirntifit �mtritau. 
with the lengtj of the line? A .  Within certain limits I t  
makes. practically no diJference. 5. I understand that 
the resistance of a telegraph instrument must equal the 
resistance of the l ine and battery. When two are used, 
should the resistance be divided! A. The circuit pro
duced by the telepbone Is of great intbnsHy, aml capa
ble of operating through great res istance. 6. How is it 
with throe or more instruments! A. Three or more in
struments may be used ill the telephone circuit. 7. 
Where can I get directions, working draughts, et.c.,  for 
making 'a galvanometer ? A; In FriCk's " Physical 
Technics, " . Ganot's H Physics, " or allY of the modern 
eleme'ltary works on electricity. You wil! also find 
much information on the subject in the SCIENTIFIC 

AMElU04N SUPI'LEMENT. S. How shall I prepare a car
bon plate, in order to solder a metallic connector to it?  
A.  Copper them. 'l'his you can readily do in any of the 
forms of snlphate of copper· battery. 9. Would vulcan
ite be as good as wood for the tube in the center of the 
inauction coil deEcribed in SUPPLEMENT, No, 160? A. 
Probably better. 10. If this coil were excited by the 
dynamo described in SUPPLEMENT, No. 161, and con
nected with a 5-strand barb wire fence 600 feet long, 
would an .unpleasant shock be given any . one touching 
the fence · in dry weather? A. If the wires were well in. 
sulated, yes. ' 11. Suppose the dynamo described in 
SU1'PLEMENT, No. ISl, should be made twice as" high, 
and of donble width and thickness, would the propor· 
tions be correct !  A. Yes. 12. If donble magnets were 
used as in Weston '.  machine, would the armature have 
to be enlarged, and, if so, how muc h ?  A. If you desire 
to make a large machine. you would do well to examine 
the Weston, Edison, or Siemens machine. TqIWrma
ture of these machi nes are diJferent from tbat described 

. , 

the color, previously 

.

mbbed smooth With 8 little of the 

I 

abrut 34 inches or '36 Inches diameter and 3 feet pitch . 
wax. Perfume with ' nitro benzol. Apply in small 3. How many pounds would the boat carry, and at 
qnantities, wipe with a cloth, and brush. what rate of speed !  A. With engine making 250 revo-

(14) J. W. H. asks : 1. How is nitrate of lulions per minute, should make about 8� or 9 miles 
antimony made? A. According to Ad. Wurtz. the nen- per hour in still  water,and carry 2M to 3 tons according 
tral autimouy.nitrate is not known, bu t a basic nitrate to model and weight of boat. 
is obtained · by dissolving the antimony protoxide in (28) H; D. asks how many Bunsen cells 
fuming nitric acid. 2: How is the potassium bichro- (two quarts each) will be required to run an incande
mate solution prepared that is nsed in the tw0 1luid cells, scent electric l ight. A. 4O. i. e., bichromate solution in the glass jar with the car
bon and dilute sulphuric acid in the porous cup with 
the zinc? A. Potassiulll bichromate, 2 parts, dissolved 
in water, 20 parts, to which is  added . sulphuric acid, 
1 part. 3. Please give me the composition of the cell 
used in medical batteries ?  A. Mercuric cbloride. 

(15) L. S. asks �IOW to prevent steel springs 
from rusting. Whalever is applied must not crack in 
bending. A. Y 011 do not mention the kiud of spring. 
Oiling might answer in some cases. A thin coat of fine 
japan baked on would pl't'vent rust. The springs might 

(29) J. A. K.-First telephone was in
vented and made by Phill ipp Reis, in 1860. 

(30) J. L. writes : Could you furnish me 
w i t h  a receipt for making a {(ood sticking gum, similar 
to that used for envelopes 'of letters? A. Use the fol
low i n g :  

Dextrine . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ounces. 
Acetic .acid . . .  . . . . . . . . . . . . .  1 
Water , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
AlcohoL . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  1 

'.' 

be coppered. Add the alcohol to tbe other ingredients wben the 
(1 6) S. S. asks for ' the in ost economical dextrine Is completely dissolved. 

method for using It hydrauliC pressure pump to produce 
the required pressure for 1\ washstand ! A. The best 
method to prodllce the effect of a city wat.er works i s  to 
Jlut @."'!1\uk ln (he attic and use the pump for keeping uP For which •• etters .... atent o.f the trntted the supply. If ,your building is low, so that au elevated . 

I N D E X  O F  I N V E N T I O N S  

State ... ,ver .. Granted. 

December 1 1 , 1 883. 
tank i s  lO o t  available, you may have a n  air tight tank 
upon tbe same 1Ioor and use a force pump for. potting 
water into 'the tank and an air pump for keeping up the 
pressme. A pump could be constructell for pumping 
both air and �B,ter. AND EA e" RE&R I N G  'J'HA'1' DA 'J'E. 

(17) F. X. A. asks for a good, cheap way [See note at end of list about copies of tbese patents.] 
in the SUPPLEMENT referred to, and Rre necessaril¥ to manufacture emery paper. A . In large manufactllr
somewbat larger. 13. What number wire should [ wind ing establishments emery papel' is made by feeding the 
the magnets aud armature with for incaudescent l ight- paper into a machine, where tbe glue is rolled upon the 
ing, and how many lamps would it light? A . For a m..... paper, and the emery i8 distributed automatically. The 
chine twice the SIZe of tbat in SUPPLEMENT, Nll. 161, old way· is 'to brush the glue nn by band , then hold the 
wind the armature with No. 16 wire and the magne.ts slleet over tbe emery box aud pour the emery over the 
whh No. 12. It would probably run two or three Edi- paper with a shallow pan. The paper mURt be previ
son lamps. 14. Can I get any better design tban this for oIlsly moist�ed so as not to curl. 

Abrading machine, �' . W. Coy . . . . . . . . . . . . . . . . . . . . . 289,986 
Acid from native borate of lime, process and ap

paratus for obtaining boracic, J. B. Hobson . . .  289,836 
Advertismg letter paper and envelope, F. P. 

D'Opdorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,171! 
Animal trap. F. Glasson . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.034 
Animal trap, J .  A. H. Marty . . . . . . . . . . . . . . . . . . . . . . . .  290.O8'l 
Axle box, car, F. J. Roberts .. . . . . . . . . .  _ . . . . . . . . . . .  289,934 a dynaDlo, one sufficient for 15 incandescent lights, and (1 8) O. G. asks w bethel' the beet sugar in

if so, please let me know where to procure it? ·A. See duslry is carried on to any extent in this country, or, if  
ans�er to N? 12. 15. What size ports should a 2% x I lJot, whether any experiments have been made in t.bis � mch engme have, 60 pounds pressure, 200 revolu· di rection. A . There have been many trials to make beet 
tions per minute! A. ,Supply ports l. x 1� inches ; Rugar in this couutry. They have not heen successful. 
exhaust 51. x 1� inches. 16. At what fraction of The b.eets seem to lack the sweetness O'f sugar prinCi
its .stroke should the steam be cut off to secure the pie necessary to satisfy the requirement.s of the 
best .. results! A. Two-thirds. 17. A gasometer rises American market. Experiments have been made in 
and -falls irregularly, with a 40 foot stroke - how Illinois, Wisconsin, and Cal ifornia. which proved 
can its altitude be recorded in an office 6,000 feet uuprofitable, also in Delaware and Maine. Address tlte 
away? Is there anythiug in the market for this purpose ?  Commissioner of Agriculture, Washington, D. C . ,  
A .  There i s  n o  easy way o f  doing this. The distance i s  for reports upon the beet sugar interest in the 1)'nited 
so great that no mechanical device, unless very well States. 

Bag holder. L. Rohmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,114 
Bars, etc . •  apparatus for compressing, surfacing. 

and straillhtening. J. L. Lewis. . . . . . . . . . . . . .  290,077 
Basin and water closet valve, H. Smith . . . . . . . .  2E9.9:l7 
Battery. See Galvanic battery. 
Bed bottom, A. F. Mmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.01:17 
Bed spring, C. Slack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,126 
Bee hive, A. Fral"y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,022 
Bell, door, E. S. Bloomfield, Jr . . . . . . . . . . . . . . . . . . . . .  289,804 
Bell fasteninll, J. B. Norton . . . . . . . . . . . . .. . . . . . . . . . . .  289.9�6 · 
Belting, J. K. Tullis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.147 
Bencb. See IV ork bench. . 
Billet and buckle fastener, C. A. Draper . . . . . . . . . . .  289,816 
Blank, form. etc., printed, J. O. Cole . . . . . . . . . . . . . . 289,892 

made, and strong, would be accurate. ;\n .electrical de- (19) C. H. M. asks bow l arge and where tbe 
vice somethillg on the burglar alarm prlDClple might be 
used, conhct pieces being placed at intervals ou the 

Bla.t· furnaces, apparatus for charging, F. W. 
Gordon. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  .. . . .  290.037 

side of the gasometer. 
largest engine is  in th is  country. A. We believe ill the 
st.eamer Pilgrim-ltO inches diameter of cyli nder and 
14 feet stroke. 

(20) .H. A .�Use eight or ten cells of plullg. 
ing btchromate battery for rnnning a small incandes
cept electric I igl\t • • 1)'se t)Venty or Wore c�lls for uw,� 
Iigh l. · ' 

(21) G. A. L. -At the close o'f 1882 tber.e 

Blast furnaces, bot blast stove for. C. Alger . . . . . . .  289,952 
BUnd, window, J. B. Hartman . . . . . . . . . . . . . . . . . . . . . .  289.832 
Block or brick pressing macbine. J. Bennor . . " . .  289.882 
Board. See Plano sounding board. 
Bobbin, G. H. Allen . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  289,791 
Boller. See Sectional safety boiler. Steam boiler. 
BoIt. See Flour' bolt. 
dolt beader, B. McKlllen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,085 ' 
Book support. A. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,169 

(9) Perham writes : We have occasion to 
mark a great number of cotton fiour sack. for shi pment. 
Pencil lind colored chalk obliterate too freely berot'e 
reaching deiitinatlon . eim you recoinme�d Bomethirif 
to uBe for this purpose, and where can it be obtained? A, 
Try the followiug: M elt together six parts of taJlow soap 
and six parts of beeswax; when thoroughly melted and were in the Uni ted States · 15,551 passenger cars, 5,366 
mixed add one part of lamp black or Prussian blue: baggage, mail, and express care, 710,451 freight cars of 
Run into moulds to form crayons ot suitable size. ' all classes. 

Boot and shoe sole plate, F. Wellmann . . . . . . . . . . . . 290.155 
Boots and. shoes. mariufacture of, E. 11. Buckley .. 289,808 
Boring macnin e . Drummond & Jenkins, Jr . . . . . . . .  289,RI7 

(10) S. T. w ri t es : In �UPPLEMENT, No. 407, (22) J. P. B. asks : What would best d is-
page 6,495-the Electric Furnace-how is the electric arc solve thin paint skillS, so as to make them su itable 
applied to the various crucibles to be effective ? A. io apply to leaky roofs or around chimneys !  A. Dis_ 
One of the electrodes is  made in the form of a crucible. solve half a pound sal soda in 1 gallon rain .water,cover 

Bottle stopper, A. F. Parkhurst . . . . . . . . . . . . . . . . . . . . .  289.928 
Bottle stopper, G. S. Prior. . . . . . . .  . . . . . . . . . . . .  290,192 
Bottle stopper, cap, and label combined, W. B. 

Dean . . . . .  . . . .  . . .  . . .  . .  . . . . .  . . . .  . .  . . . . . . . .  289,814 
Box. See Paper box. Sanding .box. 

(11) P. W. asks : 1. I would l ike to know the paint skins wi th this solution, and then soak them 
what is the best metal to use for insulating electric wire, for a cou ple of days . in tbe mixture. Finally heat 
alld how applied? A. Metals are not insulatorB ; gutta.per- them, adding oil 10 reduce the mixtllre to a proper con

cha, Ind ia rubber, and various 'gums are insulators .. 
2. sistency for paintiug, and strain, Benzine may also be 

What has tlie sIze of wire to do with the conductive used to dissolve the skins. 

power. and what metal is best? A. The resistance of a (23) W. L. T.  w ri tes : In SCIENTIFIC AMERI ' 

wire is inversely in proportion to its sectional area. S i I- CAN. October 2'1', 1883, is an article in regard to catechu 
ver i. the best conductor. Copper is next. 3. Is lead for d issolving boUer incrustatiOli. I wish to know how 
non-conductor or partial ! Lead is a poor conductor. much catechu to put in a ten horse power traction en-
4. Does the atmosphere absorb auy of the electric cur- gine ; how to get it i ll the boiler, and how often wou ld 
rent passing over wi'fes (in all kinds of weather) ! A. you advise one to use i.. A. J;.lissolve in water and 
Yes. 5.  If so, would a perfect insulator .prevent i t ?  A send it through feed pump . The whole process is d e
perfect illsulator would prevent it, but such a thing .is scribed in article refen, d to. 2. Also what is good to 
not known. keep It boiler from foaming? A. We caunot gh'e you a 

BOX, H. A. & A. A. Smith . . . . . . . . . . . . . . .  . . . . . . . . . . .  290,130 
Box nail1rig machine. J. H. Swift . . . . . . .  : . . . . . . . . . . .  290,941 
Bran, eic., device for packlnll, J. Elder . . . . . . . . . . . .  290,013 
Brake . .  See Car brake. Electro magnetic brake. 
Brick and tile kiln, Souders & Prutzman . . . . . . . . . . .  289.938 
Brick machine, M. ( 'arroll • .  ,· , . . . . • . . • . • . . • .  ' . . . • •  0 • • •  289,889 

(12) C. R. asks for a good formula for por
celain collodion for trans paren cies! A . The fol lowing 
from Dr. Vogel's book will probably sui t. you : 

A. Pyroxylin . . . . . . . . . . . .  , . . . . . . . . . .  1 gramme. 
Ether . . . . . . . . . . . . . . . . . . .. . . . . .  . 40 cu. cent. 
Transparent alcohol. . • . . . . . . . . . . 40 

Left to settle. 
B. Magnesium chloride. . . . . . . . . . . .  1 gramme. 

Alcohol . . . . . . . . . . . . . . . . .  : . . . . . .  10 c. c. 
1'0 be filtered. 

O. Silv.er nitrate, 20 grammes, dissolved lD water, 
30 c. c . , to which is added alcobol, 70 c. c. 

. To be filtered. 
D. Citric acid, powdered , 18 grammes, dissolved in 

boiling water, 18 c. c., to which is added alcohol, 162 
c. c. 

To be filtered. 
Six hundred cubic cent imeters of solution A are pour. 

ed into a bottle of yellow glass ; 50 c. e. of B are added 
and well shaken; next 60 c c. of 0 are poured in and 
shaken for five minutes; finallv 40 c. c. of solut ion f) 
are added, and the whole is left eight to ten day., when 
it will be fit for ·use. 

(13) E. H. S. asks for a receipt for a var
nish for boots.. There is no waterproof varnish that 1 
know of that docs. not injure the leather. 
A. Beeswax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 parts.  

Spermaceti . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Oil of turpentine . . . . . . . . . . . . . . . . . . . . . . 66 
Asphalt varnish . . . . . . . .  . . . . . . . . . . .. . . 5 
Powdered borax . . . . . . . . . . . . . . . . . . . . . .. 1 
Vine twig, black . . . . . . . . . . . . . . . . . . . . . . 5 
Prussian blue . . . . . .. . . . . . . . . . . . . . . . . . . . 2 
Nitro benzol . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  1 

remedy for foaming till  we know the causes; foaming 
has varions causes. 3.  How do they tell tbe horse 
power of an engine, say an S inch bore, 12 inch stroke, 
200 revoluti on s  per minute ? A. Refer to rule in SCIEN

TIFIC AMElUCAN SUPPLEMENT, No. 253. 
(24) H. C. A. '-U se ordinary copal varnish. 

Bridge, W. J. Holman . . . .  . . . . . . . ..  . . . . . . . . . . . .  290,054 
Burial apparatus, J. H. Wunderlich . . . . . . . . . . . . . . . .  289,878 
Button, J,. Goddu . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,829, 289,880 
Button, N. C. Newel1 . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . .  289,092 
Button fastener, P. H. Sweet, Jr . . . . . . . . . . . . . . . . .  290,139 
Buttons, implement for attacbing, J. H. Goodfel· 

low. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  290,181 
Cable grip apparatus, Dods & Hindes . . . . . . . . . . . . . . 290,003 
Cake beater, W. C. r}lnn . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,003 
Can. See Sheet metal can. 
Can, G. W. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,068 
Can filling machine, Brown & Lambert . . . . . . . . . . . .  289,8O'i 
Can opener, W. D. I,ewis . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,919 
Candy cooler, J. H. Roberts . . . . . . . . . . . . . . . . . . . . . . . .  289,859 
Cap.tan, E. E. Furney . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  290,O'19 
Car brake, W. Brumble . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  289,970 
Car brake, W. Clayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,932 

or picture varnish. See answer to query No. 7, ScrEN- Car brake, McCalip & Nye . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,921 
TIFIO AMERICAN for July 7, 1883. Car brake, D. Van der Linden . . . . . . . . . . . . . . . . . . . .  289,943 

(25) J. V. R. asks : What proportion 0' Car coupllnll, D. P. Cory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289,985 

gal l ic acid and sulphate of iron to a quart of water Car coupling, J. T. Dalton . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,898 

would constitute " good writing 1Iuid? A. The prop"r- Car coupling, M • •  J. Dougherty . . . . . . . . . . . . . . . . . . . . . . .  290,005 
. Car coupling, D. P. Kah1. .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.060 tion of 'iron sulphate is generally about one-third that Car coupling. }Ierrihew & Poland . . . . . . . . . . . . . . . . .  290,086 

of the' galls, and the solid ingredients about one-fourth Car coupling', T. C . O'Donovan . . . . . . . . . . . . . . . . . . . . . . 290,097 
that of the water. Thu s :  Car coupling, Odell & Cor<'lell . . . . . . . . . . . . . . .. . . . . . . . .  289,852 

Superior ink. Inferior ink. Car safety bridge, railway, A. B. Smitb . . . . . . . . . . . . .  289,866 

Tinct. of galls . .  225 . .  . . . .  . . . . .  62 Cars on curves, moving street, N. A. Fisber . . . . . . .  289,904 

Iron 8ulphate . . . . .  � . . . .  75 . . . . . . . . . . . . .. .  31 Carpets, name plate for markin6\', J. H. Vande-
Gu m . . . . . . . ... . . . . . . . . . . 25 . . . . . . . . . . . . 31 I venter . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.151 

.• Carriage curtain fastener, W. E. Curtis . . . . . . . . . . . .  290,991 
Water . . . . . . . . . . . . . . . . . .  1000 . . . . . . . . . . 1000 Carriage tcpjoint, W. H. Thompson . . . . . . . . . . . . . . . . .  290,144 

(26) R. S. writes : I am building an engine Carriages, canopy bolder for children's, G. D. 
31<3 for a 20 foot steam launch. Hntend using an up- Pau\ . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,103 

b 'J d '1 I 'f Cartridge implement, E. R. J)arlinl< (r) . . . . . . . . . . .  :. 10,421 rigbt tubular OJ er, an want to use Ot as fue 1 pos- Cartridge implement. Smith & Hansberry . . . . . . . . . .  290,127 @ible. Please let me know wllat size boiler I require, Case. See Eyeglass and spectacle case. 
and also the amount of square feet of heatiug surface, Casb and parcel carrying system, M. Clark . . . . . . . .  290,175 
to run my engine at 500 revolutions a minute. Is burn- Cash car, E. P. Osgood..  . . . . . . .  . .  . .  : . . . . . . . . . . . . . . . .  290,190 
ing oil practical ? And if so, how should lamp be ar- Chain, ornmental, C. H. Ware . . . . . . . . . . . . . . . . . . . . . .  , 289,874 
ranged? A. We think you should have a boiler with Cbeck rower, D_ W. Jacoby . . . . . . . . . . . . . . . . . . . . . . . . .  289.913 
not less than 50 to 60 feet ftre surface, for burning oil. Churn, H. 'I'. Brantley. . . . .  . .  . . . . .  . . . . . . . . . .  .. . . .  289,968 

2. Burning. oIl has been practiced successfully in the Cigarette machine. O. \\'. Allison . . . . . . . . . . . . .  290,166 

" Oil Region " and on locomotives. 3. Tbe arrang". Clocks, circuit breaker for eleckic. G. B. Webb .. : 289,944 

ments are varied, but generally the oil is sent into the Coal tubs, lock for self.<Jumping, G. L. Stuebner .. 289,9W 
furna�e by a cnrrent of steam through an injector, the Cock, hydrant. J. Snell. . .  . . . . . . . . . . . . . . . . . . .  290,132 

Calfee and tea pot, A. Stewart . . . . . . . . . . . . . . . . . . . . .  290,136 
oi l lOud steam m ixing as they pass into the furnace. Coffin ornament. J. B. Sargent . . . . . . . . . . . .. . . . . .  280,118 
Steam must be 1lrst got I>p in the usual way. Coke oven. J. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . .  289,887 

(27) A. D. B. asks : 1. What size boat will Colter, rotary, F. J. Underwood . . . . . . . . . . . . . . . . . . . .  290,148 

sell sucb a telephone? A. 1 and 2. See advertisement Melt the wax, add p" wdered borax, and stir till a kind 
relating to t elephones in another colamn of o his paner. j of jelly has formed. In anotber pan melt the sperma-
3. Will tbis telephoue,work 1>0 miles? A. Ye •. 4. Has ceti , add the asphalt varnish ,  previously mi xed with oil 
the resistance of the telephone bobbin anything to do of turpentine;  stir weI\. and add the wax. Lastly, add 

ff I & Compressing pulverized substances, machine for, the 4� horse power engine made by James Le e ' I  o. E .. Weber. . . . .  . . . .. . . . . . . . .  . .  . . . . . . . . . . . . . . . .  289,945 
Co. drive up a river! A. Boal 24 feet kee l by 6 feet Cool er. See Candy cooler. Lard cooler. 
beam bv 3 feet 6 inches hold.  2. What would be the I Copying press, letter, E. Cope . . . . . .. . .. . . . . • . . . . . . . •  289,983 
size of a screw wheel for the same boat! A. PrOpeller I CoDIet, M, B. Bray . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 289,009 
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4 1 0  
Cotton. corn, and tobacco fender. Duncan & 

Coyle . . . . . . .  " • .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,009 
Cotton Ilin rib, W. lleering . . . . . . . . . . . . . . . . . . . . . . . . .  289,996 
Coupling. See Car coupling. 
Cranberry gatherer. D. Lumbert . . . . . . . . . . . . . . . . . . .  289,846 
Crane. hOisting, J. Le Duke . . . . . . . . . . . . . . . . . . . : . . . . . .  290,074 
Cream gage, A. P. Petrehn . . . . . . . . . . . . . . . . . . . . . . . . . .  289.855 
Cro.s. Knights Templar. S. E. Mosher . . . . . . . . . . . . .  289.851 
Cultivator. S. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2i9.824 
Cultivator. H. Ive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,059 
Cultivator. C. D. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.111 
Cultivator. hand. J. H. Thompson . . . . . . . . . . . . . . . . . .  290.142 
Cut-off for conductors. W. F. B. Fisher . . . . . . . . . . . . .  289.821 
Cut-oO' governor for steam anllines. C. B. Richards. 290.118 
Cutlery. manufacture of pocket. J. D. Frary . . • . • .  290,028 

Cutter. See Tobacco cutter. 
Cutter head. H. D. Wilcox. . . . . . . . . .  . .  . . . . . . . . . . . . . . 290.158 
Dam for Irrigating ditch e., W. H. Bigelow . . . . .  : . .  289.959 
Decorating celling. and walls. F. E. Cheesman . . . .  289.811 
Dental drill hand piece. R. M. Ro.s (r). . . . . . . . . . . . . .  10.423 
Dental plullger, B. F. Eshelman . . . . . . . . . . . . . . . . . . . . .  296,014 
DI.lnfectant. G. E. Rice . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  289.858 
Ditching machine. J. L. House . . . . . . . . . . . . . . . . . . . . . 289.839 
Door hanger. F. Birmingham . . . . . . . . . . . . . . . . . . . . . . . .  289.901 
Door hanger. C. Brinton . . . . . . . . . . . . . . . . . . . . . .  289,885, 289,886 
Door hanger. O. Nickel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.098 
Draft retarder and tlue .craper. combined. I.  D. 

Smead. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  289,865 
Drawing frame .topping mechanl.m, H. B. Estes. 289,902 
Drill. See Grain drill. 
Drive wheel. C. Darrow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.992 
Dummy, sample, M. H. Marcns . . . . . . . . . . . . . . . . . . . . . .  290.188 
Dyeing with hydrocarbons. apparatus for. E. Rau. 290.110 
El astic fabric •• machine for crimplnll and prepar-

Ing, M. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,030 
Electric IIgbtlng .y.tems, recorder and register 

for. R. J. Sheehy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.862 
Electric machine, dynamo, J. Olmsted . . . . . . . . . . . . 290,098 
Electric machine governor, dynamo, W. P. Free-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.025 
Electric motor, F. KUhmaier . . . . . . . . . . . . . . . . . . . . . . . .  289.918 
ElectriC/,1 conductor, W. A .  Shaw . . . . . . . . . . . . . . . . . .  280,121 
Electrical conductor or cable for lighting and 

other systems, W. A. Shaw . . . . . . . . . . . . . . . . . . . . .  290.12'J 
Electro magnetic brake. L. Daft . . . . . . . . . . . . . . . . . .  289,896 
Elevator bucket, J. A. Holme . . . . . . . . . . . . . . . . . . . . . . . 290,053 
Elevator .afety appliance, A. Fitzroy . . . . . . . . . . . . . .  289,905 
Emery and poli.hlng wheel.. obtaining rotating 

center. of, J. D. Huntington . . . . .  . .  . . . . . . . . . . .  290,056 
Engine. See Locomotive engine. Pumping en-

gine. Rotary euglne. 
'Engine lubricator, W. J . Horn . . . . . . . . . . . . . . . . . . . . . .  289,055 
Evaporating liquids. N. Pigeon . . . . . . . . . . . . . . . . . . . . .  290,105 
Evaporating pan, VI'. B. Seward . . . . . . . . . . . . . . . . . . . 290,193 
Extension table, G. A. Faas . . . . . . . .  . . . . . . . . .  . .  . . . . . .  290,180 
}<;xtractor. See Spike extractor. 
Eyeglass and .pectacle case. W. B. White .. . . . . . . . . 289,946 
Farm gate, S. Q. Barlow . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  289,800 
Farm gate, J. R. Denny . . . . . . . . . . . . . . . . . . . . . . . . . . .. 289,998 
Faucet, G. Shoue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299.124 
Feed water heater, H. Fairbank. . . . . . . . . . . . . . . .  . .  280,015 
Feed water heater, J . Park . . . . . . . . . . . . . . . . . . . . . . . .  289.929 
Feed water regulator, A. E. O.born . . . . . . . . . . . . . . . .  290,100 
Fence. wire. C. W. Bethea . . . . . . . . . . . . . . . . . . . . . . . . . .  289.803 
Fence wire, apparatus for making barbed, W.WII-

son. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,950 
Fender. See Cotton. corn, and tobacco fender. 
Fibrous substances. machinery for decorticating, 

P. De Puydt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,999 
Filter. J. S. Detrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290,000 
FIlter, W. H. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,046 
Filtering apparatlis. N. A. B. Chevallot . . . . . . . . . .  289,980 
Filtering apparatus, W. M. Fischer . . . . . . . . . . . . . . . .  290,019 
Finger ring and other jewelry, L. F. Huleu . . . . . . . .  289.912 
Fire arm lock. J. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.858 
Fire arm. magazine. A. Burge.s . . . . . . . . . . . . . . . . . . . . .  289,972 
Fire escape, J. M. Cunningham • . • . . • . • • . • • • . . • . . . . •  290,177 
Fire escape, J. H. Downing . . . . . . . . . . . . . . . . . . . . . . . . . .  290.007 
Fire escape, J. Grlesenaue), . . . . . . . . . . . . . . . . . . . . . . . . . .  289.908 
Fire escape. Lewi. & Sander .. . . . . . . . . . . . . . . . . . . . . . . .  290,076 
Fire escape. W. C. Lutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290.080 
Fire escape, J. B. Morr.l! . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  289.924 
Fire e.cape ladder, R. M. Wilson. . . . . . . . . . . . . . . . . .  289,876 
Fire extinguishing apparatus and escape, P. H .  

Spelman . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  289,869 
Fireproof composition, C. C. Gilman (r) . . . . . .  10,419. 10,420 
Fires In oil tank., apparatus for extingui.hing, G. 

& F. H. Dunham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290,010 
FI.bing tloat and manufacturing the .ame. V. 

Vidnl, Jr . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  290,154 
Flour bolt. C. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,935 
Frame. See saw frame. 
Fulling mill, R. Eickemeyer . . . . . . . . .  . . . . . . . . . . . . . . .  289,901 
Furnace. See I I  ot all' furnace. 
Furnace. V. W. Blanchard . . . . . . . . . . . . . . . . . . . . . . . . . .  280.963 
Furnace, U. Cummings . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,990 
Furnace air heater. V. W. Blanchard . . . . . . . . . . . . . .  290,172 
Gage. See Cream gage. 
Galley type lock, S. D. Webb (r) . . . . . . . . . . . . . . . . . . . .  10,424 
Glllvanic battery, R. C. Anderson . . . . . . . . . . . . . . . . . . .  289,795 
Galvanic battery, Unger & Eisele. . . . . . . . . . . . . . . . .  290,)49 
Gas and electric light tlxture, combined, Vance 

& Hind.. . . .  . . .  . . . .  . . . . . . .  . . .  .. . . . . . . . . . . . . . . . . . .  290.152 
Ga., apparatus ior producing, E. J. Jerzmanow.kl. 289,842 
Ga •• producIng combustible, E. J. Jerzmanow.kI .. 289.914 
Gate. See Farm gate. 
Generator. See Steam generator. 
Glove fasteuer. E. J. Kraetzer . . . . . . . . . . . . . . . . . . . . .  290.067 
Gluing machine. L. D. Norton . . . . . . . . . . . . . . . . . . . . . .  290,094 
Gluten from the waste water of .tarch works. ap-

paratus for extracting. C. D. Chase . . . . . . . . . . . .  289.97lJ 
QQvernor • •  team engine, Barnhurst & Skinner . . . .  289,801 
Governor valve. W. E. Badger . . . . . . . . . . . . . . . . . . . .  289.954 
Grain binder knotting hOOk, G. G. Hunt . . . . . . . . . . .  290,184 
Grain drill. M. F. Connett. .  . .  . . .  . .  . .  . .  • . . . . . . .  . . . . . .  289,893 
Grllin .eparator, shoe. A. H. Johnson . . . . . . . . . . . .  289,915 
Guard. See Razor guard. 
Gun lock safety attachment, D. B. Wes.on .. . . . . . .  289.875 
Hair tonlo. A. M iles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.922 
Hall' wave., making. J. M. Baxter . . . . . . . . . . . . . . . . . .  289,957 
Hanger. See Door hanger. 
Harness. P. J. Grandy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290.088 
Harrow. J. ScI1indler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.860 
Harvester. corn. J. Fry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.027 
Hasp hook, G. H. Sargent. . . . . . . . . . . . . . . . . . . . . . . . . . .  290,119 
Hasp lock, E. R. Michaell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.849 
Hat stlO'ening machine, Hill & Doody . . . . . . . . • . . . . .  289.911 
Hatchway self-clo.lng, C. C. Hartung . . . . . . . . . . . . . .  290,048 
Head protector, H. T. Farmer . . . . . . . . . . . . . . . . . . . . . . .  290.017 
Heater. See Feed water heater. Water heater. 
Heel nailing macbine. F. F. Raymond. 2d 289, 857, 290,109 
Hiuge for toilet gla.ses and mirror., C. S. Flem-
. Ing .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.(m 
Hinge, gate. A. S. Thomas. .  . . . . .  . . . . . . . . . . . . . . . .  . . .  289,870 
Holder. See Bag holder. Horse tail holder. Lead 

and crayon holder. 
Honey comb packing bottle or jar. S. M. Smith . . . 290,131 

Hoofs of animalS, apparatus for trimming, J. C. 
Mullin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,089 

Hook. See Ha.p hook. 
Hoop bending machine, G. E. Smith . . . . . . . : . . . . . . .  289,936 
Horse boot, J. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290,096 

J titufifit jtUtritan. 
Horse detacher, A. .  P. Lars.on . . . , . . . . . . . . . . . . . . . . 290,OT� Roasting and smelting furnace, B. O .  Rus.ell . . . . .  290,115 
Horse tall holder. J. C. VaIl . . . . . . . . . . . . . . . . . . . . . . . . .  289,873 ROlling WIre rod. and .apparatus therefor, T. H. 
Horse.hoe, J. Ne.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,091 Dodge.. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  290,OO'l 
Ho.e or tubing. E. L. Perry . . . . . . . . . . . . . . . . . . . . . . . . . .  289,854 Rotary engine, J. P. Fletcher . . . . . . . . . . . . . . . . . . . . . .  289.822 
Hose reel, A. BIlJlngs . . . . . . . . . . . . . . . . . . . . . . . .. _ . . . . . .  289.960 Rotary engine. A. H. Gleason . . . . . . . . . . . . . . . . . . . . . . .  290,035 
Hospital orane, A. B. M orrl.on . . . . . . . . . . . . . . . . . . . . . .  290.088 Safe, burglar proof, W. H. Hollar . . . . . . . . . . . . . . . . . . .  280.052 
Hot all' furnace, C. B. Boynton . . . . . . . . . . . . . . . . . . . . .  289,967 Sanding box, automatiC. W. Corkill . . . . . . . . . . . . . . . .  289,984 
Hydrant, J. P. Farley. . . . . . .  . . . . . . . . . .  . .  . . . . . . . . . .  289.903 Sash, window, T. Lanston . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,071 
HydrauliC motor, P. T. Gritllth .. . . . . . . . . . . . . . . . . . . .  290,009 Saw, buck. W. H. Grubb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.042 
Ice creeper, L. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,165 Saw frame for circular saw mill., T. L. Carley . . . .  290,174 
Illuminating tlulds, time mechanism for lighting Saw mill dog, G. M. Pelton . . . . . . .  : . . . . . . . . . . . . . . . . . .  289,853 

and extinguishing, G. P. Gan.ter . . . . . . . . . . . . . . .  289,826 Saw mill feed mechanism, G. F. Lidy . . . . . . . . . . . . . .  290,078 
In.ect catching device. L. P . De Luze . . . . . . . . . . . . .  289,997 Saw mW .et work •• E. W. Strange . . . . . . . . . . . . . . . . . .  290.187 
Insulating compound for electric condnctor •• J. Saw., adju.ting edger, S. Erb . . . . . . . . . . . . . . . . . . . . 289,819 

B. Hyde . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  290,057 Saw., machine for sharpening gin, A. P .  Gath-
In.ulatlng compound for electric conductor. and right. . . . . . . . . . .  . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  280,081 

compounding the same, J. B. Hyde .. . . . . . . . . . . .  280,058 Sawing machine, S. Hirscby. . . . . .  . . . . . . . . . . . . . . . . . .  290.051 
Joint. See Carriage top jOint. Scale. beer, P. Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.158 
Journals cool. device for keeping, T. S. Wilkin ... . 280,159 Scraper or excavator, wheeled, W. E. Jacobs . . . .  289,841 
Kiln. See Brick and tile kiln. Screen. See Window screen. 
Label, bottle, W. B. Dean . . . . .  - . . . . . . . . . . . . . . . . . . . . . .  289,818 Seal lock, J. W. Burd, Jr . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  289,978 
Ladder for gathering frnlt, portable, L. H. Titus. 289.942 Sectional safety bOiler. E. J. Moore . . . . . . . . . . . . . . . .  289.850 
Lamp chimney, glas., W. Pountney . . . . . . . . . . . . . . . .  289,932 Sewing machine, J. F. Winchell . . . . . . . . . . . . . . . . . . . .  290,162 
Lamp, electriC. Unger & Eisele . . . . . . . . . . . . . . . . . . . . .  290,150 Sewing machine needle attachment. J. F. WIn-
Lamp, electric arc, W. P. Freeman . . . . . . . . . . . . . . . .  289,828 chell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �90,161 
Lamp. fountain, W. Detta . . . . . . . . . . . . . . . . . . . . . . . . . .  290,001 Sewillil machine tucking attachment, W. F. Klen-
Lamp, .elf-extingulshIUll, W. H. Kimball . . . . . . . . .  289.843 toll'.. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  290.065 
Lamp supporting device. A. FreQ.ch.. . . .  . . . . . . . . . .  290,026 Sewing machines, etc .. motor for, A. L. Bevan .. . .  289,958 
Lamps, mannfacture of IncandeSCing, W. Holzer. 289,837. Shade fastening .pring, W. Nack . . . . . . . . . . . . . . . . . . .  289,925 
Lamps. manufacture of Incande.Cing electrlo. W. Shear •• See Pruning .hear •• 

Holzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.838 Sheet metal can, A. Stewart . . . . . . . . . . . . . . . . . . . . . . . .  290,185 
Lard cooler, O. G. Burnham . . . . . . . . . . . . . . . . . . . . . . . . 289.809 Shingle .awlng machine, H. Wright . . . . . . . . . . . . . . . .  290,164 
La.ting tool, L. Schrepel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,861 Shirt, LanII & ott. . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . .  289.069 
Latch. gate. T. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290,17d Shirt hand shapero C. H. Kenyon . . . . . . . . . . . . . . . . . . . .  290,062 
Lathe, slide knife, J. Chase . . . . . . . . . . . . . . . . . . . . . . . . . .  289,978 Shoe. J. C. Daggett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  289,812 
Lead or crayon hol der. M. Dlttenhoefer . . . . . . . . . . .  290.178 Sboe .tand: M. K. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,799 
Lead or crayon holder. B. G. Platt..  . . . . . . . .  . .  . . . .  290.191 . Sl!l,c..� eaal and ash, Fergu.on & Baker . . . . . . . . . . .  289,620 
Leather disks, roll made from. Grunder & Moyer. 289,910 Slag for PVIng, etc .. molding and treating, J. 
Leather pre.ervlng composition. Barber & Raker. 269,880 t. . ('tIckle • . . . . . . • • . • . . . . . . . . . • . . . .  ' . . . . . . . . . . • . • • . . . .  289.939 
Lock. See Fire arm lock. Galley type lock. Hasp ,,1Jd attachment. logging, J. Donald ... . . . . . . . . . . . . .  289,815 

look. Seal lock. Sled, bob, W. F. Richmond . . . . . . . . . . . . . . . . . . . . . . . . .  290,112 
Lock and latch, H. H. Freeman . . . . . . . . . . . . . . . . . . . . .  280.024 Smoke blower and burner combined, J. Shepard. 289,863 
Locomotive engine, electriC, L. Daft • . . . . • • . . . . . • • •  289,895 Soap and extractive matter from cotton .eed 011 
Locomotives. device for increasing the traction etc . . manufacture of, J. Longmore. . .  . . . . . .  290.079 

of. J. Elder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,012 Spike extractor, J. Ebbert . . . . . . . . . . . . . . . . . . . . . . . . . .  290,011 
Loom for making French harnes., A. Urbahn . . . . .  289.872 Spindle bol.ter, Buttrick & Flander . . . . . . . . . . . . . . .  289,m 
Loom for weaving carpet., W. II . Balr.tow . ... . . . .  289,955 Spring. See Bed .pring. Shade fastening spring. 
Loom. ribbon. R. Koblhaas . . . . . . . . . . . . . . . . . . . . . . . .  289,916 Vehicle .prlng.  

. 

Loom warp .top motion, TilloQ. & Clapp • . . . • • • . . . .  289.871 Stair pad. H. W. Mather . . . . . . . . . . . . • . . • • . • . • • • • • . . . .  289,920 
Loom., anchor .huttle box motion for.C. Stroebel, 290,188 Stamp, hand, C. A. Klinkner . . . . . . . . . . . . . . . . . . . . . . . . 289,844 
Lubricator. See Engine lubricator. Stand. See Show stand. Switch stand. 
Lubricator, M. S. Cabell . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.888 Steam bOiler, G. H. A.lre. . . . . . . . .  . . . . . . . . . . . . . . . . .  289,796 
Lumber jointing device, C. A. WIlliams . . . . . . . . . . .  289.948 Steam boller, V. W. Blanchard . . . . . . . . . . . . . . . . . . . . .  289,962 
Mea.ure. W. A .  Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,974 Steam boiler .uperheater, V. W. Blanchard . . . . . . .  289,964 
Mechanical movement, Beck & Creter . . . . . . . . . . . . .  289,881 Steam boiler., etc., electriC alarm for. Page & Car-
Melon., packing and transporting, W. Davis . . . . . .  289.993 ley. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,101 
Metals. ornamenting. !L Bauer. . . . . . .  . . . . . . . . . .  .. 289,956 Steam engine, Barton & Davl ... . . . . . . . . . . . . . . . . . . . . .  290,167 
Mill. See Fulling mlJl. Steam generator, J. E. Culver . . . . . . . . . . . . . . . . . . . . . .  289,989 
Mop and wringer, combined, W. Malick .. . . . . . . . . . .  290,187 Steam generator. H. W. ElIIcott . . . . . . . . . . . . . . . . . . .  ; 289,818 
Motor. See Electric motor. Hydraulic motor. Stench trap, C. Halstead . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,631 
Motor. C. De Mezerville . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,899 Stop motion or safety brake for machinery, D. T. 
Musical in.trument pedal, H. Haas. . . . . . .  . . . . . . . .  290,043 Winter. .  . . . . . . . . . . .. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  289,949 
Nut lock, J. A. Fulwiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290,028 Stopper. See Bottle stopper. 
Oil from seeds. etc., apparatus for use in the ex- Stove, heating, P. D. Beckwith . . . . . . . . . . . . . . . . . . .  289.80'2 

traction of, A. P. Ma.sey . . . . . . . . . . . . . . . . . . . . . . . .  290.063 Stove, heating, S. Ingling . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2!'9.840 
Oils, etc., process of fl,Ild apparatus for chilling . Stove pipe thimble, H. E. Wieber . . . . . . . . . . . . . . . . .  290,ICfl 

paralllne, T. D. Fairl\eld . . . . . . . . . . . . . . . . . . . . . . . . . 280,016 Straw .tacker, L. W. Hasselman . . . . . . . . . . . . . . . . . . . .  290,050 
Ordnance by electricity, mechanism for firing, A. Straw .tackers,clamp for .ecuring turn table. for, 

Bouilly . . . . . . . . . . . . . --.. . ", . .  �. . 
. .  . .  290,001 

Ore ooncentrator. Doyle & Burr.. . . . . . . . . . . . . . .  . . . . Suspender end. J. . .  . . . . . . . . . . . . . . . .. . .  
Ore .eparatlng machines, magnetic apron cylln· Switch stand, safety, G. W. Horne . . . . . . . . . . . . . . . . . .  290,194 

der for. E. B. Hastings. . .  . .  .
.
. . . . . . . . . . . .  : . . .  290,182 Table leg, Smith & Raynor .. . . . . . . . . . . . . . . . . . . . . . . . . .  280.128 

Ornaments, letter •• figures, or characters upon a Tablet, writlnll paper, L. G. Reynold .. . . . . . . . . . . . . .  289.323 
foundation material, manufacture of, F. Ko.- Telegraph and telephone cable, J. C. Chambers . . .  289,891 
kul . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . .  289,917 Telegraph and telphone conductor. J. C. Cham-

Pad. See Stair pad. Tobacco moistening pad .  bers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,890 
Tru.s pad. Telephone .ignallng apparatn •• F. B. Herzog . . . . . .  289,83£ 
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A printed enpy of the .peci11catlon and drawing of 
any patent In the foregOing li.t, al.o or any patent 
i.sued since 1866, wllJ be furnished from this office for 2. 
cent.. In ordering please state the number nnd date 
of the patent desired , and remit to M unn & Co., 261 
Broadway, New York. We al.o furni.b copie. of patent. 
granted prior to 1866 ; but at increased cost, as tb e 
specification., not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventor. for any of the inventions named In the fore. 
gOing li.t. at a co.t of $40 each. For full instruction. 
addre •• Munn & Co .• 261 Broadway. New York. Other 
foreign patents may al.o be obtained. 
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. Sample and Circnlar Free by mail 
U. S, MINERAL WOOL CO,, 22 Courtlandt St., No Y. 

Paint. Sorg & Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,868 '.I'le. See Railway tie. 
Pan. See Evaporating pan. . 

Timepiece hand, P. G. Ru.sell . . . . . . . . . . . . . . . . . . . . . . 290,116 ft Pants, attacbment for. I. R. Curti .... . . . . . . . . . . . . . .  289,894 Tobacco cutter. T. F. Casad . . . . . . . . . . . . . . . . . . . . . . . . .  289,1ll5 Q) �lv��e81:;1:fli���!�,}'da�;, t�.t' �ft'�s:�'ii � 
'U'N'XVE R. S.A.L 

Paper Rnd paper bag., .tand for holding wrapping, Tobacco cutting machine, J. Smead . . . . . . . . . . . . . . . 289,864 � Huller In the world. "'" 
J. M. Fulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289,825 Tobacco moistening pad. C. N. Swift . . . . . . . . . . . . . . .  290,140 z: H�mo�l:1 

s���m
u1f,����sB�lr:����r �J!'t.,

n� � Paper box, D. J. Ferry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29Q,jl18 Tobacco moistenlnll tray, C. N. !!!wlft . . . . . . . . . . . . . .
. 

290.141 Q) hand for immediate delivery. � Paper cutting machine, E. P. DonneIl .. . . . . . . . . . . .  290:004 Tool .  convertible. H. Port . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,106 i!: 10 Barclay St., N. Y. City. Paper cutting mechanl.m. G. Mile .. . . . . . . . . . . . . . .  289.928 Tower. B. F. Orton . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  290.099 ______ � ______________ _ Paper wheel, F. M. Mahan . . . . . . . . . . . . . . . . . . . . . . . . . .  290,081 'l'oy, E. R. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,185 Woodworking Mach inery. Pendulnm, C. S. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,186 Trap. See Animal trap. Stench trap. 
. 

Pendulum, compensation, A. T. Williams (r). . . . .  10.425 Tricycle. H. Sachs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.117 :ga, �l:'.!t�nia���e.��t.:8 Perforating machine, A. Partridge . . . . . . . . . . . . . . . . .  280. l(l'l  Truck. R. W. FI.k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  280.020 Agricultural Work •• Carriage 
Photographic developing pan or tray. W. I. Adams. 289,951 Truss pad. S. R. Nye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,095 �go�Wi�kS.���'i.i:��f��llg'i:'� Piano pedal .tool. W. Winter . . . . . . . . . . . . . . . . . . . . . .  290,163 Valve and splgot wrellch for barrel., G. F. Hild- Cnrdellman & E,g:an Cn 

290 090 Cincinnati. 0 •• U. S. A . " Piano .ounding board, R. A . Murray. . . . . . . . . . . . . . . , enbran d. . . . . . . .  . .  . . . . . . . . . . - . . .  . . . . . .  . . . . . . . . .  290.183 Full  .. sortment of Perin Saw Blad ••• Pipe ooupling, reduclllj!, T. P. Hardy . . . . . . . . . . . . . . .  290.045 Valve • • team actuated, H. Ke •• ler . . . . . . . . . . . . . . . . . .  290.063 
Plaiting device. E. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  290.129 Valve, .top, F. H. Hambleton . . . . . . . . . . . . .... . . . . . . . .  290.044 
Planter. check row. J. F. Craig . . . . . . . . . . . . . . . . . . . . . . 289,987 Vegetable grinder and slicer, E. Schmitz . . . . . . . . .  290,120 
Planter checl< rower, corn. Flott & Overacker . . . .  289.906 Vehicle. C. M. Blydenburgh . . . . . . . . . . . . . . . . . . . . . . . .  289,888 Planter, corn, W. P. Lanham . . . . . . . . . . . . . . . . . . . . . .  289,0'70 Vehicle running gear. Phelps & Hanson . . . . . . . . . .  290.104 
Planter. corn. B. Nunamacker . . . . . . . . . . . . . . . . . . . . . .  289,9l7 Vehicle .hlftlng rail, N. Lennon . . . . . . . . . . . . . . . . . . . .  289,845 
Plant., apparatus for .nlphurinll. J. B. Trazy . . . . 290,145 V(>hlcle spring, P. G. Clancy . . . . . . . . . . . . . . . . . . . . . . .  289.981 Plasteriug .urface., metalliC, J. Stanley . . . . . . . . . .  290,183 Vehicle top, bOW, S. H. Raymond (r) . . . .  . . . . . . . . . . . 10,422 Plow, J. L. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290,032 Vehicle, two wheeled. W. Shimp . . . . . . . . . . . . . . . . . . . . 290.123 
Plow, F. C. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.848 Veloolpede, O. T. Gleason . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,90'1 Plow point, A. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289,797 Ventilator. D. Groe.beck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.041 
PlOW, .ulky. A. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289,798 Wagon running gear, R. C. Blackwell . . . . . . . .  290.170 290,171 
Plow .ulky. E. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290.107 Wash.tand commode attachment. C. B. Basford. 290.168 1!.lows.com plantingattachmentfor.P. Dougherty. 290,006 Washing machine, D. S. Hart . . . . . . . . . . . . . . . . . . . .  290,047 Pole. tlag. R . (Jenter . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  289.976 Washing machine. A. E. Kiel . . . . . . . . . . . . . . . . . . . . . . . .  290,064 
Polishing tool, T. R. Almond . . . . . . . . . . . . . . . . . . . . . . .  289,879 Wa.hlng machine. S. Steelm.an . . . . . . . . . . . . . . . . . . . . 290,134 Pot. See CoO'ee aud tea pot. Water heater and fepder. J. Park . . . . . . . . . . . . . . . . .  289,980 
Precious and Imitation precious stones, prepar- Water pipes from ru.t, protecting iron, F. EatoIl .  

Ing. S .  Grosslord . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  290,040 W • .  ter work •. storage basin for, H .  W .  Wil.on . . . . 239,877 
Printing machine, o.cillatlng cylinder, A. Camp- Weigher and measure, grain, J. E. Kimble . . . . . . . . 200,066 

bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  289,810 Wheel. See Drive wheel. Paper wheel. 
PrOjectile, line carrying. Grillln & Dixon . . . . . . . . . .  289.909 Wheel motor. helical tlanged. L. Patter.on . . . . . . .  289.931 
Propeller for ships, etc., J. David . .. . . . . . . . . . . . . . . .  289 994 Wheel barrcw. W. A. Whitney . . . . . . . . . . . . . . . . . . . .  280.156 
Propeller. vibrating, R .  Smith . . . . . . . . . . . . . . . . . . . . . . .  289.867 Whip .ocket locking device. A. H. Lau . . . . . . . . . . . .  290,073 Pruning .hears. A. De Caune. . . . . . . . .  . . . . . . . . . . . . .  289.995 Window .creen. W. E. Brocl<. .  . .  . . . . . . . . . . . . . . . . . . .  280.173 
Pump, doubl e  acting, J. Singler .. . . . . . . . . . . . . . . . . . . .  290,125 Wire drawing machine, W. T. Brennan . . . . . . . . . . . . 289,805 
Pumping engine. geared, H . F. Ga.kill . . . . . . . . . . . . .  289,828 Work bench, C. A. Williams . . . . . . . . . . . . . . . . . . . . . . . .  289,947 
Punching and countersinking machine.combined. Wrench. See Ratchet wrench. 

W. E. Highl1eld . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  289,835 
Qulltlnll machine, A. Brenzlnger . . . . . . . . . . . . . . . . . . . . 289,864 
Rack and trUCk, O .  Wilson . . . . . . . . . . . . . . . . . . . . . . . . .  290,160 
Radiator, .team, G. B. Boomer . . .. . . . . . . . . . . . . . . .  289.965 
Railway chair, A. E. Mer.iow.ky . . . . . . . . . . . . . . . . . . .  290.189 

DESIGNS. 
Railway conductor. electriC. L. Daft . . . . • . • • . • • . . . .  289,897 Brea.tpl n, J. T. Quayle . . .  . .  . .  . .  . .  . .  . . . .  . .  . . .  . . . . . . . . .  14.480 
Railway mine. J. G. Thomp.on . . . . . . . . . . . . . . . . . . . . . .  290.143 Carpet, E. A. Co.taln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,467 
Rallway .Ignal apparatus. O. Gassett . . . . . . . . . . . . . . .  289,827 Carpet. O. Helnigke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,469 
Railway .ignal, automatic, T. Arndt . . . . . . . . . . . . . . . .  289.953 
Railway tie, Bronson & Arm.trong . . . . . . . . . . . . . . . .  289,806 

Carpet. W. L. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . .  14,470 to 14,473 
Carpet, J. S. Meyer. . . .  . . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . .  14,£74 

Range and .tove, L. L. Culver . .  . . . . . . . . . . . . . . . .  . .  289.988 Carpet. H. A. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ]£,£79 
Range water back and boiler l1ttlnll, J. McGinley. 289,847 Coat. lady' s  long. C. O·Hara . . . . . . . . . . . . . . . . . . . . . . . . . 14,477 
Ratchet wrench, G. Gontler. . . .  . .  . . . . . . . . . . . .  . .  . .  280.086 COffin, W. J. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 .475 
RlII.Ilor guard. J. P. Tryner. . . . . . .  . . . . . . . . . . . . .  . . . . . . .  290,146 (�orset, J. Bowers. . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . • • . • • .  14,466 
Reel. See Ho.e reel. Costume, girl'., C. O'Hara . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,478 
Rel1nlng and oxidizing apparatus. portable, C .  Co.tume, mis.'., J .  Q .  Reed . . . . .. . . . . . . . . . . . . . . . . . . . 14,481 

Leveque. . . . . . . . . . . .  . . . . . . . . . .  . . .  . . . . . . . . . . . . .  . .  . . .  :190,075 Cu.pldor. G. Vogt . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  14,483 
Refrigerating car, W. A. Chase . . . . . . . . . . . . . . . . . . . .  289,977 Finger ring .ettlng, D. Gold.mlth . • . . . • • . • . . . . . . . .  14,468 
Refrigerator. J. ll. Hartman . . . . . . . . . . . . . . . . . . . . . . .  289,883 Jewelry. letter in, C. F. Wood . . . . . . . . . . . . . . . . . . . . . .  14,485 
Regl.ter and ventilator, combined, W. H. Max- Orllan case. A. Wagner. . . . . . . . . .  . . . . . . . . . . .  . . . . . . .  14,484 

l1eld . . .  . . .  . . . .  . . . . .  . .  . . .  . . . . . .  . .  . . .  . .  . . ... . . .  . . . .  290.004 Skirt. lady' •• C. O'Hara, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.476 
Regulator. See Feed water regulator. Wrapper, lady's watteau, M. Turller . . . . . . . . . . . . . . . .  14;462 

THE AILANTO, OR TREE OF HEAVEN. 
-Its ac1vantages as a useful and ornamental shade tree. It. native country. Varieties. Statl.tlcs of size attained 
by the tree in variou. localities. With two figure •. Con
tained in SCIENTIFIC AMERIC.AN SFPPLli:M ENT. No. 
40Z. Price 10 cent.. To be had at thl. olllce and from 
ail newsdealers. 

V'f�%\O\\.��{\'���Oc 
��\\'��'t%. 

C H I CAC O, I LL.  
R eceive Deposi t A cconnts. . . 
I.sue ( 'h'c u l ar Letters of C)'edlt available in all 

parts of the world. 
Foreilln Exchana-e bought and sold. 

INVESTMENTS. 
we have constantly- on hand " 

line of cbolce State. County, City, 
and School Bonds, which we can 
sell at attractive rate •. 

Full information furnl.hed on ap
plication. 

We al.o deal In land warrant. and land .crip. 

Lincoln Safe Deposit e O. 
AN D STORAO E WAREHOUSE,  

32 T O  3 S  EAST 4 2d St. 
(OPPOSITE GltAND CENTRAL DEPOT). 

BUII,DING FIREPROOF THROUG HOUT. 

Burglarproof Boxes and Safes Rentea 
at from $10 to $300 per year. 

THE BEST OF FACILITIES FOR GENERAL STORAGE. 
TRUNK S.TORA GE A SPECIALTY. 

BUILDING APPROVED BY FIRE COMMISSION
ERS AND INSPECTOR OF BUILDINGS. 

THOS. L. J AMES, Prellident. 

© 1883 SCIENTIFIC AMERICAN, INC



ILLUSTRATIONS, 
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1:��r:-���I�'e�������. : : : : : : : :  � Air condenser, hand , • . . . . . . . . . . • •  260 Air compressor,. Shaw's . . . . . . . . .  387 Apteryx. or kiwI . . . . . . . . . . . . . . . . . . .  103 Aquarium. birds In . . . . . . . . . . . . . . .  119 Artesian wells. Australia . . . . . . . . .  279 Anger. hollow. Rodman·s . . . . . . . . .  322 
B 

Baby ,nmper. Raymond·s. . . . . . . . .  8 BallooD, electriC, new. . . . . . . . . . . .  826 
�:�:�� &ld1��:i>'�Ui·ij.: :  : : . : : : : : :  �� Battery. fan. Edco . . . . . . . . . . . . . . . . . 29l Beavers at work.. . . . . . . . . . . . . . . . . .  7 Belt holder. Santley·s . . . . . . . . . . . . .  876 Bicycle. Girard's. . . . . . .  . . . .  . . . . . . . .  73 

�il����.'l,�m��ilil���baciier;8: :  1�� 
I�oa'r.e�u��r���'il�r�':,'���'� · ·: : : : 2�r «�:U�farn:.'N'J��l:�: :::::: : : : : : � Boat. life. Kamllton·s . . . . . . . . . . . .  211 Boat motor. electric . . . . . . . . . . . . . .  291 Boa.t, Russian, novel . . . . . .  o 0 0  • • • •  294 Boats. Javanese . . . . . . . . . . . . . . . . . . .  247 Boller explosion. Minneapolis.. . .  8 Boller furnace. Fox's . . . . . . . . . . . . . 854 Boller Inspection Co., Hartford.. 95 Boller. tubularkRerrier's. . . . . . . .  5 Bolt. door, Clar ·s . . . . . . . . . . . .  . . . . 8 Bone blaCK furnace. . . . . . .  . . . . . . .  887 Bone mill. Hercules . . . . . . . . . . . .  886 Boring machine, Cox's.. . . . . . . . .  130 Box. fastener, Morrison's . . . . . . . •  338 Brake. freight car, automatic . . . .  243 Bread apparatus . . . . . . . . . . . . . . . . . .  811 
Bridge, bascule. Thames. . . . . . . . . .  81 Bridge. cantilever. Niagara . . . . . . .  885 Bridge. lifting. railway . . . . . . . . . . . .  239 Bridge, Marent Gulch. .  . . .  . .  . . . .  399 Bridge. Monongahela River . . . . . .  175 
l�gief(�o�����·Uaior;s . : : : . : : : : :  1� Burglar alarm, Moore's... . . . .  . . . • .  57 Butter box. Sweatt·s . . . . . . . . . . . . .  290 

c 
CoJipers and dividers. Mltchell·s. 281 Calipers, Nlmmo·s. . . . . . . . . . . . . . . . .  41 Candlestick, miner's, new. . . . . .  402 Candlestick, Tuckfield's . . . . . . . . . . .  179 Can opener, Hartman's . . . . . . . . . . .  25 Can opener, Mc WlIIlams·. . . . . . .  . .  73 

8�a°ft:�i1e�::�!:�:� : : :  : : : : : : : : : . 2ri. Car inspection. Sheffield . . . . . . . . . . 271 Car coupler, Ambrose' s  . • • • • . . . . . .  51 Car coupling. Knight'. . . .  . .  . . . . . .  168 8���g�,'W;,�:r.��:�:: : : : : :  . . . : : :  4Zf Car of electric baUoon . . . . . . . . . . . . 327 Cars, cable. Brooklyn Bridge . . . .  230 Cars, railway, Parkinson's . . • . . . .  , 57 Carpet fastener. AUen·s . . . . . . . . . . 344 Chrysanthemum Corymbosum . • .  199 Churn. liays'. . . .  . .  . . . . . . . . . . . . . . .  290 CIgarette machine, new.. . . .  . . . . . 35 
gi�:�td���:,'��Irne��:� : : : : : : : :  fJ Clamp. fioor-plank. new. . . . . . . . . . .  41 Claw bar. Weaver's . . . . . . . . . . . . . .  136 Clevis, Rouse's . . . . . . . . . . . . . . . . . . . 307 Cloth drying and tenter. mach. . .  19 Coal bunkers. New Tacoma . . . . . . .  819 gg:���lf I'iit�������fe·,;",·. :':.: : : . : m Cock, compreSSion , Barr's . . • . • . . .  807 Cotton gins. feeder for. . . . . .  . .  . .  179 Cotton planter. Seay's . . . . . . . . .  57 Counterbalance. ElweU's . . . . . . . .  226 

g�t�t�sTI[il�r�e;:: : : : : : : : : : . :��: 8� Cultivator, Flowers· . . . . . . . . . . . . . . . 216 Cultivator, Platten·s . . . . . . . . . . . . . .  338 
D 

Deers' antlers. metamorphosll. . .  18� DemolseUe and peacock crane . . 167 Dental motor. electric . . . . . . . . . . . .  29l Diamond mines. South African. .  87 Disk fan. Wing· s .. . . . . . . . . . . . . . . . . .  399 Dock, dry, depositing . . . . . . . . . . . . .  207 Door check • .I1cCurdy's .. . . . . . . . . .  121 Door securer, Leaming's . • . . . . . .  355 Dredge for shell fish.. . . . .  . . .  . . . . .  18 Drill. dental. hand piece . . . . . . . . . .  73 B��{' ::;g�l�.l'�rdd��:;{or: : : : : : : : .  � Dust-pan. Valentlne·s . . . " " . . .  198 Dynamo-eleo. mach., Delafield·s . 102 

E 
Ear-trumpet and cane handle . . . .  147 

f�hl��:iL������� �:.�u��: . : . : : : � 
I,g tester. Lander's . . . . . . . . . .  , . . .  135 gs, engraved . . . . . . . . . . . . . . . . . . . . .  374 ectrlo boiler alarm . . . . . . . . • • . . . .  402 Electric cable machine. . . . . . . . . . .  68 Electric fan . . . . . . . . . . . . . . . . . . . . . . .  29l Electrlo light machine, Edison . • •  223 �I:gl�g Nl:� :oV;:i�; Brush· . . · : : :  � Electric maChine. Gerard·s . . . . . . .  127 Electric motor. Dal Negro·s . . . . . .  150 Electro-dY'llamlc motors . . . . . . . . . .  292 
tl����;�:,!;.���'la%��ii,s: : . : : : . ·  !M 
1l�:�o�����i��J'ers;:::::.: : : : :  m 
�g��fo��j.�a�fU��!rvaiory: : :  �� 
��K��r��ra�� ���a�::.ssUiiih;s: iti Exhauster, Wing's . . . . . . . . . . . .  o • • • 339 
1���;�!�g�i,!'lJ:;.����s�.�� : : : : :  � 

F 
Fan m r, the . . . .  . . . . . . . . . . . . .  291 Felloe d s oke tightener. .. . . .  312 Fence, . . . . . . . . . . . . . . . . . . . . .  274 Fence, . . . . . . • • • • • • . . . . • . • . •  296 Fern brac t. . . .  . . . . . . . .  . . . . . .  . . . . .  20 Filter. James· . . . . . . . . . . . . . . . . . . . . . .  198 
�1��e�!��ti�1e�'ty�?�?gcii .. s.: : : : :  �� Fire arms, Buzzlni's . . . . . . . . . . . . . . .  227 
Fire eseape. Bloedon's . . . . . . . .  258 ��� ���:��: 8�����1:�·:::.: : : : : : : : :  � Fire cscape. Church's . . . . . . . . . . . . . 198 FIre escape. Collins' • . . . . . . . . . • • • .  136 Fire escape. Morford's. . . . . . . . . . . .  19 
Fire escape. Watt.' . . .. . . . . . . . . . . . .  371 
�i;�;,;�I.:'�x�rtRii��I:�e���.;.: : : :  � Fodder. corn _talk apparatus . . . • .  201 
�ggfp�n;k:.P£�':i���:::::.: : : : : : : : :  = Fruit drier, Hale 's: . . . . . . . . . . . . . .  78 R;1�g"..1�W�id�:�'�:.:: : : : : : : 1� 

Funnel, Gifford's. . . . . . . . . .  . . . . . . .  25 Furnace, bagasse, Hill's . .  . .  . .. 136 Furnace for ).Jone b lack . . . . . . . . . . .  881 Furnace. ore roasting, Neven's . •  121 Furuiture, Sheraton. . . .  . . . . . • . • • .  359 
G 

Galvanometers. Obach. . . .  . .  . . . . .  223 
Gas engine for PUIDEing, etc . . . •  148 Gas leaka�es, detec ion. . . . . . . . . . .  gj 
g::e�I:::Ifr�a"J��ct��':f.:���·: . .  : :  22 
Gate, sheep. Scott's . . . . . . . . . . . . . .  274 Gates. McMillen's . . . . . . . . . . . . . . . . .  73 Guage. caliper. Sauter·s. . . . . . . .  248 Gear cutting attach. for lathes . .  51 
8g��,�M��rSf��iis; : : : ·. : : : : : : ·  m Grape sugar apparatus. . . . . . . . . . . .  47 Grate. Burnham· .. . . . . . . . . . . . . . .  178 
3:;'i,"��!��gp�VS'l?,xnew:: : : : : : . : : :  � 

H 
Harne fastener. Jones'. . . . . . . . . .  328 Harne tug, Lelie's . . .  ' . . . . . . . . . . •  0 3"J8 Hammer handle. spring . . . . . . . . . .  41 Hand·cart, Thompson's . . . . . . . . . . .  179 Handrail for stairways . . . . . . . . . . . .  355 Harrow, Myers' . . . . . . . . . . . . . . . . . . . .  371 
N:��:e�ef�:hg�;:S�tr!e�8: : : : :  : : m Head-rest. Popplewell's . . . . . . . . .  57 Heron. giant . . . . . . . . . . . . . . . . . . . . . . . 375 HooP-drivinil macblne . . . . . . . . . . . .  111 Hot-oed frattle, Tracht's . ,  . . . . . . . . 136 

I 

Iguanodons. Bemlssart . . . . . . . . . .  991 Indicator, stat jon. . . . • . . . . .  . • . . • •  73 Indicator. station. Phillip·s, . . . . . .  242 Insole, wire-guage, JenKins' . . . . 185 Iron. laundry, Pedder's.. . . . . .  . . .  102 

J 

Jack, wagon. Burke's . . . . . . . . . . . .  387 
K 

Knives. pocket. Du Bois·. . . . . . . . .  38 Krakatoa. Island of . . . . . . . . . . . . . . . 279 
L 

Lamp chimney cleaner . . . . . . . . . . .  201 Lamp, miner's, Lee's • • . • • • . . • . . . • 242 Lancelet fish . . . . . . . . . . . . . . . . . . . . . . .  215 Landside for plows. Wherry·s . . .  16g Lantern, Fanning's . . . • . . . . . • . . • . • • 121 

t:t�r.·sbJ�K�te�g�t,�:�: : : : : : : : : : :  A� Leveling-rod, surveyor's . . . . . . . . • •  210 Life-boat. Hamilton's . . . . . . . . . . . . .  211 Lighthouse at Tamlllco.. . . . . . . . .  114 
t���.nJgg,g��\Tci':' �fe�sbO.�:: m 
t���t'��i���f����J�ge��MI,;':�r;8 � Luminous aUach. for harness • ••• 147 

M 
Machine for·coverlng conductors 66 MagnetiC station. :,It. Maur . . . . . . . 403 Mall bag catcher. Kellogg's • . . . . . .  258 Marmosets, young. . . . • .  . . . . . . . .  . . •  343 Mole, star-nosed . . . . . . . . . . . . . . . . . .  225 

N 
Needle, chaIr-seating, Long·s . . . .  99 Neellle fiRh and sea horse . . . . . . . . .  4IY1 Nozzle, fire .. hose, Oyston 's. . . . . . . .  � Nut-lock, Cocker' s  . . . . . . • • • • • • . . . .  82 Nut-lock, Ford' ... . . . . . . . . . . . . . . . . .  138 

o 

gil ���s�\?iot��rfO,,:�2::::. : :  : : : : :  m Oven, steam, for cloth plates . . •  50 
P 

Paper trimming machIne . . . . . . . . .  370 
I::¥:fl�;1o�\a1�'iicl�n:.;riey;i:.: � 
I:l:�i�r:-';�r '1o¥·;:::t����· : : ·  lt1 Plow. Coleman·s . . . . .. . . . . . . . . . . . . . 19<1 �tg:'fh��f:r,W���ward;s· : : : : : : :  � Plow. rotary. Betancourt·s . . . . • . .  148 Pheasant, Argus.. . . . .  . . . .  . . . • •  . . •  66 Picture exhibitor, new . . . . . . . . . . . . 57 Pigeon, crowned . . . . • .  . . . • .  . . . .  . . . • 231 Pile driver. hydraullo . . . . . . . . . . . . .  29<1 Pipe and hose coupling, new . • • . •  248 
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Q 
QulIt.lng frame, Davis' . . . . . . . . . . . . 210 

R 

Radiator,McAvlty·s . . . . . . . . . . . . . .  121 

I:rH"n%·':"ri joini; ·Locke;s:::. : : ·  m Rail mill engine. . . . . . . . . . . . . . . . . . .  63 Rall mill engine.. . . . . . . . . . . . . . . . . .  70 Railroad, N. Y., W. S. & B. term. 212 Railroad signal. McLeod's. . . . . . . .  22 Railway term •• N. Y. W. S. & B . . .  351 Rock cuts. deep. New York . . . . .  227 Rocker-seat worker, Cross's . . . • •  163 Rotary from reCiprocating mov. . 85 
S 

Safety-stoP. elevator . . . . . . . . . . . . . .  211 Safety-v3Ive, Gregory·s . . . . . . . . .  195 Sad-Iron holder. O'Nell·s . . . . . . . . .  198 Sandlluard. ral!way.StBpleton·s . •  259 S.sh balance. Arnold' . . . . . . . . . . . .  195 Sash fastener, Ensnung�n's . . . . . .  201 �::. fc;.t.;:;'���ch�';,Pe�,�r�.�: : : : : : : :  M� 
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�1�'!is1�\,,���;'n;;.:ti8';: : : : : : : : : : : : :  M� Sleigh , Mette's ' " . . . . . . . . . . . . .  67 Sleigh. velOCipede. Bray's . . . . . . . .  130 SI�igh. Watson's.. . . . . . . . . . . . . . . . . .  98 Socket for harrow teeth. new . . . . 886 

�f:�! ��:r!�:' ��1�g�.:corii8S: 3'70 Beef, tarbs In . . . . . . . . . . . . . . . . . . . . . .  143 15 Beef tea. science o'f. . .  . . . . . . . . . .  200 Steam engine, Taylor's • . . . . • . . . . • •  Steam tr.p, champion . . . . . . . . . . . .  . 184 Beef, live and dressed, cost. . . .  . . .  69 2S2 Beer, wine, and liquor . . . . . . . . . . .  66 
��:::::::'Pfl.�1�n of ':::. :: . ::: 306 Bee .tings. suluho·carb. soda for. 328 
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l and It . . . . . . . . . . . . . . . . . . . . . . . . . .  311 Ice crop, preparing for. . . . . . . . . . .  2a6 Ice mdustry . . . . . . . . . . . . .  309 Ice machine pIpes, ammo., leaks. � Ic� well remarkab1e . . .  . . .  211 , 25q Iguanodons, Bernissart . . . . . *393 I l lUminatIOns at Moscow . . . . . . .  52 Immigration decrease of. . . . . .  68 
{�i����:�iiJ':�ra���;s"e for . . . ::: �� India rubber In Brazil . . .  . . . .  . 115 Indicator,statIOn. Phillips' . . . .  *242 Indicator, statlOn, Watrs ' . . . . . . .  "*73 InducUon machines, con3truct .. 199 Ink, India . . . .  . . . .  . .  . .  . . . . .  . . .  . ;J39 Insect powder family . . . . . . . . . . '199 Insects, decapitatIOn of . .  . . . . . 24 Insects, exhIbition of . . . . . . . . . . .  86 Insects, viSIt to dowers . . . . . . .  . .  263 InsectIcide, German. . . . . . . .  . . . • 'ZO Insecticide, petrol. emul . . . . . . . .  294 InsectiCide., tobacco . . . . . . . . . . . . . .  34 IRsole, gauge, Jenkins' . .  . . . . . . .  *18.'1 International Bureau Weillhts . . .  ·159 Invalids, home best place for . . . .  265 Invention wanted. . . . .  . .  . . . . . . . . .  117 Inventions and inv�ntors . .  . . . .  324 Inv��t��.n�, �1��ui:N'l5i�6i�: 186, 202, 218. 234. 250 266, :182, 

297, 314, 3HO, 345, 362, 378. 3M, 408 InventIOns, engineering, 9 26, 42, 
58, 74. 00, 106, 122, 137, 154, 169, 186, 202, 2t8, 234, 250, 286, 282, 297, 31��h!�IC;!'I�' l7�6,31�: 408 

137, 154, 169, 
2il22, �: ��: 408 Invrr.t���h, mJt1"JJa��,u737�' l�: 

2���:i7�:i14�330,2�.2� �. �: 408 Inventions. recent, *8, *25,,:41, *fi7. '73 . •  121. *135, *168 *1"", .201, "2' 7 Inventor, how he plagues wife .. 387 Inventors, advice to. . . . .  . . . .  . . . 21 Inventors and inventions. . . . .  245 Inventors, conventIOn of . . • • • . . • 272 

M. 
Machine shop management . . .  176 
Machinery. increase of speed . 72 
Magnet, steam . . . . . . . .  . . .  . . . . .  ;;'35 Magnets, hollow . . . . . . .  " . . . .  259 MagnetiC Iron sand, process . . . . .  72 MagnetIC pule . . . . . . . .  . . . . .  360 MagnetIC statIOn, St. Maur . . . . .  *403 Mall bag catcher, Kel logg's . . . . .  *258 Mail service, foreIgn. U. H. . . . . .  323 Mall statistICS of world . .  . . .  . .  . . . . 339 Malaria, parasite of . . . . . . . .  312 Mammals. deatb from cold . . . . . 323 Man, antiquity of . . . .  . . . . . . . . . . . 40 Man, prehistorIC . . . . . . . . . . .  . . . . .  85 Manners, American, traveling . . 227 
\1 anufacturers of the U. S. . . . . . • 33 M,lllufacturing reform, new . .  400 
Maple last blocks . . . . . . . . . . . . .  lOO 
Maps or models, relief. . .  . .  . . . .  197 Marble, Commissioner. resig . . . .  248 
Marbles, Pentelian . . . . . . . . . .  101 Market. new, in New York. . .  . 8 Marmosets, young. . . .  . . . . . .  . . .  . . .  *H43 Matches . . . . . .  . . . . . . . . . .  . .  . . . . .  353 Matches, Imported . . . . . . . . . . 215 Meat . . . . . . . . . . . . . . . . . . . . . . . . . .  231 
Meats, raw, etc., digestibility . 296 
Mechanical constant. new . . . .  .. 36 
Mechanical criticisms . . . . . . . . . . . 143 
MechanICal exacim-ess . . . . . . . . . . 352 
MechanIcal speculation.. . . . . . . . .  184 
Medicaments of brutes . . . . . . . . . . .  33 
Memory. . . .  . . . . . . . . . . . . . . .  , . . . . .  225 Menhaden fisbing . . . . . . . . . . . . . . . . . .  102 
.\letal, covering with glass . . . . . . . .  111 
Metals, colored films on . . . . . . . . .  51 
Metall1ferous deposits, phenom . .  104 
MetallizatIOn of wood . . .  . . .  . . .  40 
Metallurgical discovery. new. . .  278 
Meteor in New York Bay . . . . . . . . .  138 
Metors, Novemher . . . . . . . . . . . . . . . .  288 
Mexico. possibilities ofa . . . .  . . . . .  114 Microscope In brewing. . . .  . . . . . . .  214 
Mildew of the grape . . . .  . . .  177 
Milk, human, nitrog'. ferments in 97 
Mnk and lnfectious disease • . . .  355 
MiJ.k. skim. condensed, new food 33 
���fe::,u1;;;���premium to ' : . : : :  � 
Mlneral painting, new process . . .  177 
Mineral productions of U. S. . .  . . .  98 
Mmerals. specif. grav. determ . . . .  243 
:\linerals, speclf. gravity, liquid . .  361 
Mines of France . . . . . . . . . . . . . . . .  319 
����n��� r:/i�rt3�:: : . : : : : : : : . : · : : :  �� 
Mints, U. S., work of . . . . . . . . . . . . .  3'J9 
Minuteness, extreme .. . . . . . . . . . . . .  1 15 
��I�g�t�:-����i� . . : : . .  : . : . . .  : : : :  :*:� 
Mollusk, II man-ellting, , , . . . . . . . . .  72 

J titutifit !mtricau. [DECEMBER 29, 1 883. 
Money. fiying.. . .  . .  . . . . . . . .  . .  . .  . . . .  306 Money order system, new . . .  . . . . 146 Mosquito, biography of. . . .  . . . . . .  228 

PI ateau, Prof., death of . . . . . . . . . 261 Plates, dry, developmg . . . . . . . . . . .  275 Plates, ifry, sensitiveness . . . . . . . . .  2.5 
Sinks, cleanliness of. . . . . . . .  . .  69 I Tornaaoes, hints regarding . . . . . .  31S Sketching for mechanics . . . . . . . . .  65 Torpedo experiments. E�IISh . . . 67 
���ild�������i�e�s a�����sii� ' . . .  l� i��E�t��i�e�ia��:O:'s . .  :: : : : :  

. 
*r� 

���l:f�el���i�t,oI� ���rica ']82: ��� i�:�:���:t�Z����;r��soil BiEt . . *� 
Motor, a spring. . . . .  .. . . . . . . . .  34-" Motors, gas, for small power. . .  . *143 Mould on jelly, to prevent. . . . . . . .  34 

Plates, dry. varnishing. . .  . . . . . . .  2';'5 Platform gear for wagons . . . . . . . .  *166 
Moulds, plaster. . . .  . .  . .  . . . .  . .  . . . .  21 Mummies, Alaskan. . . . .  . . . . . . .  . 24.6 

Plow, Coleman's . . . . . . . . . . . . . . . . .  *194 �tg: f��1�r :aW��ciward j s . : ' : : .  :i� Slag, uses of. . .  . . . . . . . . . . . .  . . . . .  151 Trap, expanSIOn, Curhs' . .  .. *118 
�l!�W,;;ki��:;:e�e,:'s��:��: : : ' : :  : . '� ��:���f��::tl},�S C · . .. :: .: .. . . �� 
��:rf6���1��;s ' : : : : "  : : : : : . : ' : : : :  ��? ���:�ra�'Ii:: 8:f�ae:J�t:·. ': . it�l� Musbroom culture, profit. . . . .  " 38 Musk, tincture of. . . . . , . . 377 Plow, rotary, Betancourt's . . .. . . . .  *146 Plow. West's . .  . . . . . . . . . *3liJ 

N 
POisons, met .• eft. on spinal cord. 27'6 Pole for vehicles, Marrett's . . . . . .  *232 PoUsh for carved work . . . . . . . . .  . .  38 Pollution of streams . . .  . . . . . 89 Porcupine, Canadian . . . . . . .  . . .  *343 

Sleigh, Watson's. . . . . . . . . . . . . . .  . .  *9R Trees, frame to protect. .  " _ *372 
�����,��:t�tWi�ei��:�'.�·:: ·: " *�� j:���:t, \���:ti�nt���. ":.":: . . . . 3�� Nail product, present . . . . . . . . . .  386 Nails steel . . . .  . . . .. . . . . . . . . . . 84 Natural history notes . .  . . .  . 71, 263 Posta.ge reductIOn . .  . . . . .  . . . .  135 
S-nake poisons . . .  . . . . . .  . .  . . . . . .  24 r.l.�ricycle, A sbury's . . .  *264 
��:����nc!��I��:n'fr prog'ress: J ���CJtci�dagl�ctI'i,Ya�ls�Si�::�or · .. itg �:t�i:t WI�\�'lO��. ��!!�o"r��.��l� ¥�� N oval power of France .. . . . . . . . . . .  134 

Postal notes. . . .  . . . .  . . . . . .  85, 231 Potato-digger1s disease. . . . . .  . .  327 Potato rot . . . . . . . . . . . . . . . . . . . . . . . . .  144 Soap, currier1s, for 1eather. . . .  376 Trunk and wardrobe, combined. *130 Soap, oxgall, for silks . 377 Tunnel, Arlberg. . . . . . . 357, 370 
�g���ta�o,;e�!i���ofe�t:'·i:;ew . .  : .  *�� I �����tbr�i�;:�:A��·ii-on mIll. ;�� Pottery, dan(ZeronB . . .  ' "  . . . .. 355 Power, reserve, necessity. . . . . .  243 NaVIgation, aerjal . . . . . . . . . . . . . . . . . . 80 Navigation, steam, fast . . . .  . .  . .  249 Navigation, steam, origin. . . . 6'9 Navy of Sweden . . . . . . . . . . . . . . .  27.� Power. storage of . . . . . . . . . . . . . . . 309 Press, hop, trr..proved . .  . . . .  . .  *4 
Soi l ,  what it needs. . . .  148 I 'I'unnel, St. Gothard. . . .  . .  232 Solar machinery. . .  . . . . .  . .  97 Tunnels, two, and one tndge 130 Nearsightedness. . . . . . .  . . . . .  . . 278 Needle, chair seating . . . . . . . . . . .  *H9 Pressures, bigh, effects of . . . . . . .  133 Profits dIVIded WIth workmen . . . .  338 Solder, useful kind of. . . . . .  . .  54 Turbine wheel, aerIaL. . "'38 
�g����;:.ni1t��{���� .In 

: . : . . . . .  r� i���,��y,��d�u!�'r:����l.� . . .  *
�� Needle fisb and sea horse . . . . . . . .  *407 Needle production of world. . .  . 259 Nervous influence. rellex. . .  . . . . .  404 

Projectile, improved . . . . .  . . . . . .  386 
��\��;��e8?��:�1�:�:��� . . . : :  � Sorghum, SCIence in . . . . . . . .  . .  . .  16 Twenty-fonr o 'clock. . . . . .  321 Sorghum sugar in Ohio . .  " . . . 374 Sorghum sugar,manufacture, Jt8,. 244 Neura1g1a treatment . . . . . . . . . . . .  405 NeuralgIa, tUllIng fork cure . 324 New England manufactUrIng city 165 New York. progress of . . . . . . . . . . .  151 Niagara River Bridge . . . .  . . . .  . . 19 Nickel cooking utenSils, poison '}. 3i7 Nickel crucibles . . . . . . . . . . . . . .  .49, 217 Nickel, metallIC, uses. . .  . . . .  . . .  . . .  6 Nickel plate pa[ent . . . . . . . . . . . . . . .  130 Nickel plating on zmc . . . . .  277 Nickels, new, not standard wt.. . .  3 

Prmting surfaces on �elat. reliefs 82 ��g?�l�:r�:t��dI.�� .. : : : : : : : : : : : : :  34� Pump, air, earlv hIstory . .  . . . .  246 Pump, barrel, Guignon's . . . . . . . .  *338 PUDlP, gas eng1oe. new. . . . . . . . . .  *262 
��:Ei:���gi���v:J�rl·a:�Y· to: : . .  *� PumpIng engines. trIals of. . . .  371 Pumps, minlug. giant . . . . . . . . . . . 197 Pumps, steam, Blake's . .  . .  . .  . .  *159 

Sorghum sugar, progressa . .  . . . .  tl57 Sounds, distance heard. . . . .  . . . . . . .  99 
Sound heard at dIstances . . . . . . . .  181 ::--park arrester, Printup's . . . . . . . .  *370 Sparrow nuisance.. . .  ' " . . • . .  . . , 195 Spatrows as food . . . . . . . . . . . . . . . . .  113 

u 
Ultramarine, artlfic., Industry . . . 84 B::::������P��l':t .;��:t�l�s�ion.:i� UnIversity of Strub bourg.. . 148 Urea, examin. of water for 359 Uric acid, solubility. . . 216 

v 
Nitrogen, iOdide of . . . . . . . . . . . .  292 Nitrogen, liquid.. . . . . . . . . . . . . .  . .  275 

Pyrethrum corymbosum . . . . . . . . .  *l1H 

Spectac'les for the near-sighted . .  165 Speculum metal and bronze.. . . .  2.�3 Speed N. Y. and L'pool lncreas'd 96 Speeds, railway. high . . . . . . . . . . .  244 Vacation visits. . . . . . . . . . . . . .  114 Spider life wonders. . . . . . . . . .  340 Vaccmation statistics . 153 
��g��:s�t����1:in���.��: . : : . : : : : : ·  m :;�?���ii�l,��L����;;��" : . 

:*��g Spontaneous combnstion . . . . .  32,294 Valve, slide, Doty's. .  . . . . .  *275 
Q Nitrogen, -Orlgln of . . . . . . . .  '\ . � �  . . . .  164 NItrogen selenide. . .  . .  . . . . .  55 N ortbern Pacillc seen by Eng . . . 372 §uasSla chips in beer . . . . . . . . . . . . . .  310 Notes taken In sIxty years . . . . . . . . 261 Nourishment, artt1iCla l . .  . .  210 Noule, fire-hose, Oyston's . �  . . . .. *98 

uilting frame, Uavis' . . . . . . . . . . . .  '*210 umlne from gas tar . . . . .. . . . . . . .  344 �gg�l���g�: gg::;�:::Hg;:" l���e: : ��} �:��li:��:b::-:al�����Ous pr()p . .  
*�� Spools, wooden, how made... . 369 Vapmizer and deod , chemical. . *4 �quares, new properties of. . .  180 Vapors, Breservative. .  . . 006 Nursing. mistakes In . . . . . . . . . . . .  265 It Nut-lOCk, Cocker's . . . . . . . . . . . . . . . .  "82 Nut·lock, Ford's. . .  . . . . . . . . . . . .  *136 Radiator, McAvity's . . . . . . . . . . . .  *121 �t:����rs'�'.:'nS�g�gypt: : :  .. : : : : :  �i �:��1�j, . .. 0�well � . . . : , ' . : ... . .  �� 

o �tf�� ��W'ioint:L,;cke's : :  . . .  : .  ·l� Statue of Washington. new. . . . 151 Varnish for mops (18) . ' . . .  10 Steam cruis�r Atlanta . . . . . . . .  *303 Varnishes made with borax . . . . . .  3(::7 
Oatmeal cakes, recipe . . . .. . . . .  3IJ6 ��Rr�!� I'i.n�����tine.:" " " . " " ·  � 
8g�!�';t���,�:Jft:�ranean.: : . : · 1.� �1l�,o��J1�gil����o�;;�li·oi;.: · 1�� 

Steam, economy of . . . . . . . . . . . .  161 Varnishes, waterproof . .  70 Rteam engine, Hami1ton-Corliss. *15 Vegetable, subst.,dhdntegrating *166 Steam em�ine practice. present, . 304 Vegetation, infiu. of elecricity . . . .  71 
Ocean, over the, on wheels . . . . . .  R4 Railroad.N.Y. W. S. & B.terminus *212 Steam pipes, coverings for . . . . . . . 401 Velocipede, Denton's . . . . . *8 Stearn showers, condensed . . .  310 Velocipede sleigh, Bray's. . .  . .  *130 
8lif';:b��l��:g: New�ork . :  . .  : . :  � I �:H;g:g'S?m� MCLeOd;'; ' : : : : : : :  � 011 cans, old. new use. . . . . . . .  102 Railroads, carelessness of. . . . .  245 Oil. castor, emulsion . .  . .  . , . 3i7 RaIlroads in Venezuela. . . . .  258 OB, cotton seed . . . . . . . . . . . . . . . . . .  304 Railroads, Mexican . . .  . . . . . . . . Btl 

Steam trap, Trane's . . . . . .  . .  . . . .  *306 Veneer making. . .  . . . . 200 Steam trap, Champion . . . . . . . . . . . . 232 1 VeloClt,es. . . . .  . . . . . . . .  . .  374 

���:� �h�tl�:. �����: : . . ' · : : · :  . .  f9A ���l�rall;.a:��e:�llfn����ry. . : :  27J �team whistles, experiments . . . . .  242 Ventilation of pubhc bmldmgs . .  "13 Oil extractor. Payzant's . . . . . . . . . . .. 306 Rails, guard. inside . . . . . . . . . . . 227 811 ��rn't:��� ����:hng"::. ' . .  : ·: �� �:il:: :t:�l maiiiiiaciiire: : :  : . : : :  � 8teamer, a fast. . . . . . . .  . . . . . . . . . .  209 Ve�uvius . .  . .  . . . . . . . . . . 82 Steamer On fire In port . . . . . . . . . .  273 VIl'e, Anderson'RO o . ' . . . . . . .  *322 
OIl stone, the . . . . . . . . . . . . . . . . . .  272 Railway AP8li. Exhib.,no success 21 8il �!ltsbgJ�;c;�on of. . ., '.: . . . .  : : *16f �::i;:nYe��\!l�.'. ���id . : : : : :  : : :  !�� ��::::�s�t��� �ra�gJ}�ni�� . . . : *��� �gl�:��� �i�:wt���a��i�;�.p ' :  1� Steamship Oregon. . . . .  . . . . . . . . .  263 Volcano, Mexican, purchaEle of . 361 
OilS, alcohol in, detection . . . . . .  34 Railway, elec1ric, another . . 290 SteamshIp, refrigerating . . . . . . . . . 259 Vulcan, planet.. . 20 
OIls, drying, lead for exam . . .  . .  4 Railway. electric, Brighton 233 Oils, variatIOn In . . . . . . . . . . . . . . . .  196 Railway, Green Mountain. . . . . . .  208 Opodeldoc, reCIpe for . . . . . . . . . . . .  389 RaIlway, ship, Eads' . . . . . .  361 8����?':a�aiitic ' "  :: : : . . . . : : : . : . : :  � �H;:�'s�!t �i���g��pec: :  . . . : �3 Osage orange, for silkworms . . . .  305 Railway term., N.Y"W. S. & B . . *351 OstrIch farnnng in America . . . . .  289 Railway tLme, fast. . . . . .  . . . . 293 
8��'i:'�se,si'��1�1�l:;tIi";iaie8 ' : ' :  *Ml �:ll;:� �:ib:����J,;:: : : : : : : : :  �i 
8�;��n�c:I��?db��ac����.: . . . : : : . :Im �::i;':[y;,,"'��"gilsh · : : : · : :  . .  : : : : : : :  �� 
8��fe�nb��:' �ees:t���tioii ·of . . . .  : : :l �:1�b���\�1:�I:����� �� . . . .  : : : :  � Ozone as an anresthetIc . . . . • . . . . 121 ii!�r��r::�d':������h.���.in . . l� l' Ravens, carrIer 199 
Paint to protect Iron. . . . . . . . . . . . .  22 Paints and colors. luminous . . . . . .  2"..!9 Paints, waterproof . .  . . . . . . .  . . .  70 Palestine route for ship canal. . . .  113 Paper for U. S. currency. . . . . . . . 259 Paper gas pipes . . . . . . . . . . . . . . . . . 176 Paper mll is in the world . . . . . . . . .  40 Paper pulp from adar bark. . .  . . . 292 Paper trimming machine . . .  . . .  *370 Paper, nnindammable . . . .. . . . . . . . .  � Paper-w",�bt, etc., King's . . . . .• . •  *860 Parallels for b.lllncfnl! pulleys .. *67 Parcels post, Englisb. . . . . . . . . . . . .  Tl ParIs to Rio Janeiro in 42 min . .  *117 Passion, death from. . . . . . . .  . .  . .  279 Pasteboard, enameled. . . . . . . . .  377 Patent experts . . . . . . . . . . .  . . . .  . . .  117 Patent experts, relat. to courts .  6t Patent, former cost. . . . .  . . . . . . 31iO Patent law. B,ritish, new . . . . . 161 �:���f �:,vJ. �lr�i:�;,;;ess::::::. '. '. m Patent Office affairs . . . . . . . . . . .  . .  405 Patent Office, affairs at . . . . . . . 373 

Redwoods, California . . . . . . .  151 RefrIgerator, a natural. . . . .  . . . . .  215 Refuse of a great city. . . . . . . . . . . . .  88 Rheostat, Trouve's . . .  . . . . . . . . . . .  226 Rheumatism, Unfment for. . . . . . .  Z87 Rheumatism. recipe for. . .  . . . . .  38� Uice, oIly substances In . . . . .  . .  86 
�l�g��h'i�sh�;el�e:em.;ve . : : : : : :  � Risks, st>lf-imposed. . .  . . .  . . . . .  . .  208 River o.bstructions. New York. . 98 RoadS, nnportance of.� . .  . . . . .  HE) Rock cuts, deep, New york . . . . . . .  *227 Rocker�seat worker, Cross' .  . .  *163 Rondout bridge. . . .  . . . . . . .  *1 Roofing, copper for. .  . . . . . .  , . .  65 Ropes vs. leather belts. 404 Rotary from reciprocating. *85 Rubber plant in Mexico . . . . . .  7 .Rabbit pest In New Soutt. Wales. 7 Rubber ",amps (21). . . . . . . . .  . .  10 Rubber, substItute for. . . .  . 87 

s 
Patent Office, crippling the . . . . .  48 Sad-iron hOlder, O'Neil' s  . . . . . . . .  *128 j::�;�� �:.�: ���:ir�or i8&3·. · . . .  : : � ��ety appJiance, automatic.. . 193 
Patents, deciSIOns relating to, 37, s:t:i�-��i�e,e�:e�gr .. ;s.: . ·.·.· . .  · . .  4�1 289, 309 SalIclne , syntheSis 07.. . . .  . .  . . .  119 Patents in Enlliand. . .  . .  . . 401 Salicylic acid In variola . . . . . . &27 Patents In the Umted States. . . .  3Z� Salmon canning, Oregon. . . . . . . . .  247 
�:����g�s�g���t, St. Loms: . . : :  2:J2 �:l:g� �����teow obhiiiied . •. �

. : . 3� 

Steel castings . . . . . . . . . . . . . . . . . . . . .  241 Steel, curiosities of . . . . . . • . . . . . . . . .  304 Steel, etching liquid for. . . . .  . . .  40 Steel for cuttinll-tools . . . . . . . . . . .  195 Steel for heavy 'hafts.. . . . . . . . .  . .  98 Steel, heatmg and bardening. .  . .  49 Steel in relatIOn (0 modern guns. 89 Steel, new process. . . . . . . . . .  290 Steel, melted, burned. . . . . . .  . .  248 Steel, substitution for iron. .  . . . . 288 Steel, to cover WIth copper.. 374 Steeples, hIgh. . .  . .  . . . . . . . . . . . . .  313 Stereo instrument wanted . . . . . .  229 StereoscopIC portralts . . . .  . .  262 StIll, water, Herrick's . . . . . . . . . . .  '*146 �tlrrup for saddles. . . . .  . .  . . *136 StOCK quot., N .  Y .. VIa Boston . 119 Stock rest) McVane's . . .  *312 Stone, artIfiCIal, for L uildmg 168 Stone implements . . . . .  . .  �31 
�:g��;.,'\.\�e ·Of : :  :. : : : : : . . . . : . '  . .  �� Stones, precious , cutting, etc . .  100 Stopping, gutta percha. ' . .  . 372 stove pipes, fitting. . . .  . . . *38 Storm indICator, pain as. . 199 Strain, wrinkling , of pIllars. 88 Straw goods, manufacture . . . , . 340 ��::},�f: �'t�\�hro�:�. : ·. .  . . . .  : . 2�� Stnmps, how hlasted out. . . .  . 341 �turgeon fishery . . . . . .  . . . . . . .  . 52 Suez canal, elect. light on. . . . .  . 70 Sugar and fodder In one. . . . . .  . .  128 Sugar cane�. . . . . . . . . . . . .  96 Sugar planters ask aid . .  . . S5'i' ��l����i!:gt!fri>����r�a m Summer, common sense in. . .  69 Sun-dial. Larsen's. . .  . . . .  . *73 Sun-engme, new use for. 84 Sun-flower seeds. oil from 1 98  ��g: t���nl-;��i&�: : :  : .  . . .  2�� Sunlight, g. een. . . . . .  . . .  . .  327 Sunset colors . . . . . . . . . . . . . . . 389 Sutton, Anna. . .  . . . .  306 
Swage, saw-tooth , Gano' s. .  . . . .  *57 :-':weetening, good deal of . . . . . . . .  375 SWISS labor statistics. . .  . . . . .  115 Sword swallowers . . . . . .  . .  . . . . . . . .  *162 Peanut dour . . . . . . .  . . . . . . . . .  103. 20CJ Salmon, how increased.. . .  . . . . .  260 

����'f������e�����';iie : . : : : : :  2�g �:lH����:��g�� �b��:es. . ".: � T 

Pens, leaky, remedy for . . . . . . . . . . .  �ij Sandguar�, railway, Stapleton's .. *259 �::I:k�o���e1o�:�g�ti�atioii .
*gg� 

���:t. �}�:l�erii�kiiig ' :  � . : :  : : : : : . .  : :  224 �:��06�ia�c�' Arno·ld'·s·. : . .  '. : : : : : :  *� Tag and envelope, Dunham's. . *82 Pencil, lead. . . . .  . . .. . . . . . . . . .  . . . . 249 Sash fastener, Ensnungen's . . . . . *201 Tanuing' business, derelictiun. . .  153 Perosmic aCId. . . . . . . . . .  . .  . . .  . . . .  3.3 Saurian, Bolivian . . . . . . . . . . . .  3 'llanning substances, reI. value . . . 274 
�:t:Ef���o� l:ei�l���., �ffect . . . : l� �::'f��,!!a�c£���ot, iron.. . .  . .:t£ f:; :�2�cl.�0.n. f��� co�� ���n� 1� 
Petroleum emuls., insecticide . . .  294 Saw miH, band, ne-/. �" : . . .  : · : : : : *255 Tar, removal of . . . . . . . . . . . . .  216 
�����\:�� n�d��i/�.� .���l.�. . .  2� ��o�����gnfa��t��ng. a . . . . . . • f?l TT

T
e
�
e
�
t
tea,

t�
c
l
a
�
r
Fte
'eO

�
f
�t.
heO.d.

���n�:� . . . .
. .

. .  
3
\
.
99
577 Petroleum for light . . . . . . . . . . . . . . 160 Scarabams, Egyptian ' .. . . . . . . . .  *26� n �:��g�:�:,1ig� �r:tg:�e� .. .  : . : �i ������ fu°��\��:Jlt;'S . : . ' . ' .

. .  
*:Jg f�}:rr:E� �������:l�oe���i�ens 24� Petroleum smoke, poisonou!i elf.. 34 Science in colormg . 32 Telegrapb, electrIC, first . . .  119, 179 

������'h��A���
I� .i�.��� ne.�:: : 1

� �g�;;..a�Jp�fl��\�venior. ' : :  
. .  �� Telegraph, inventIOn of. . . 260 

Phosphoric acid in fertilizers.. . .  20 Screws, hOW threaded. . .  . .  a t�l:�������� t.::::kde�:t�ing.:: : 2!� Photo developer, improved. . . . . . .  53 Sea and land weed�. . ' 37 Te1egraphing wire fence . . . . . . . 4C5 
��g�g:���;:��n':l'E����:: Hr;;;;s: 1tl. ��:, ���Wr.�ioiis of the ' . Mlt i�l�r.�&�i, ���y:.s� . .  : ." ' . : :  . . . g�� Photographs, how to gl.ze . .. . . .  370 Sea Sickness, relief of ' 130 Telegraphy, undergromJd . . . 3()8 Pbotographs. instantaneous . . . .  100 8eal is]ands of Alaska ' 135 TeJephone interference case.. . .  6i PhotographIC emulsIOc, imp'd . .  33 Seaweed for boilers . � . . 52 Tel�phone, invention.. . . . . .  152 Photographic notes . . . . . . . . . . . . .  275 Seed calTlers, men and animals " 195 Telephone,inv . •  Hourseul's clalms 1&'1 Photographw positives on paper. 68 Selenide, nItrogen . . .  55 1'elephone, Miller's . . .  . . . . . . . . .  *402 

��gfg:�:g�N;1 t'h':. ����i <mian.: �� ���es��;[����t'jt �l.ants·. · : · . . . .  : � ��l���g��, l':co,,����� Y{';rnaril's: . .  *�� Photography of moving objects. 328 Sense of direction in animals' . . .  71 Telephone, recordmg. .. . . . . . . .  293 
PhotOlithographic process. . . . .  280 I Sewage purification . .. . . . . .  372 Telephone .ystem. Pans . . . . .  *79 Photo plates. aurora . . . . . . . . . . . . . .  100 Sewer gas and typhoid '  . . . 104 'I'elescope at the 'lroc.dero Ob& . . *67 
�gg�g g��!�:'f���n:racings: ·. :: �: :  37� �:::�sV:�dil::�:r' :::s����.��:� �M i�:�:::�Cr� ��1�r��'J'��I6�nges: : rs� Phototypes on copper . . . . . . . . . . . .  102 d-tree, a large . . .. . . . . . .  . .  71 Testimonial, unsolicited . . . . . .  245 Pigeon. crowned . . . . . . . . . . . . . . . . . .  *23l East African. . . . . . . *23 Texas . . .. . . . . .  . . . . . .  194 PIllS, sheltered. . . . . . .  . . . . . . . . . . 356 hammer-headed . . . . . . . . . .. 151 Texti le laboratory, proposed . . . . .  388 Picker fires. . . .  . . .  . . . .  . . . . . . . . . . .  65 ark, remarkable . . . . . . . . 53 Theater curtain, hydraulic. . . .  . " 224 Picture exhIbitor, new . . . : . . . . . .  *57 Shears and p.unch. new. . . . . .  *310 Theater, electric light In. . . .. . . .  844 
�tf:�:j:::'h��r��l\�� .������ '::.'*= �R:���'c����W!s�:aayn���: . : .. : . : :  .

*
m ����!��c!t������vg�rlO's 

. . .  : . .  : �*� Pine, yellow . . . . .  . . . . . . . . . . . . .  22 Shell extractor, Pratt's '1199 Tides in a rIver, hour]y.. . . . . . . .  38 Pink eye . . . . . . . . . . .  . .  . .  . 400 Ship. anti-torpedo. . . .  22 TIle making m Holland. .  . .  . . . . . 163 Pipe and hose coupling, new . .  .*248 Ship canal, new . .  . 136 Timber, creosoting of . .  . .  . 322 
�E� fi�����w��e���� : : : : : :  . : : : : :1: ��1�,c:��rP���;���6���l�:n:: M� :ff:�,efa':trn:' a . . . . . . . . . .  : . :  . .  : �� Pittsburg Exposition . . . . . . . . . . . . .  80 Ship, turret, Conqueror . .  ' "  . .  *259 'rlrne standard, the new . . . . . . 264 
Planes, frreg., app. to 3verage . . .  *185 Shoe dressing, IITench . . . . .  355 Time, taking. . . . .  . .  177 Planets, aspects of. for Au�ust . .  49 Shutters, iron, fireman bothered. 248 I Tobacco, eftect on chtldren. . .  . .  39 
�::�:::: ::g��l: ��� ����:y��. : :  t6i 1 �re���B���j��/ie��nii�!a��r's . '*� 1 ���:��� ��ie�rc��e.: "  . . : :  28� 
Planets, aspects for November . . .  273 I Siemens, Sir C. W . . . .  . . . . . .  : :*388 Tobacco juice vapor for plants . .  20 
�l:�r�o�:�:��!�il����.��: : :  . : :  �� I �lr:�:��!��n�;el'!��te�:1n.: : : · l� ig��;����i:rlar . . .  : '. : . . . ' .  l� 
Plants, flowering', of the world. . .  71 SUkworms and moths . " � "  *39 TonkIn . . .  . . 257 
Plants, .elenotropism of. . . 263 SlIver, bromide, finest. . . .  . . . .  275 TonqulD, mineral riches . . . . .  86 
�I:���: l�m�'i; jiiice vapor for . . � I �H��� ��a����YbV�'.:'x�:��e .. : . : :  �� ������g,aJe�tr';,hc\����: . . . 11� 
Plaster mould5 . . . . . . . . . . . . . . . . . " 21 1 Sims, James Marlon . . . ... . . . . . . .  320 Tornadoes, cbangmg track . . . . .. . .  357 

w 
Wages in France and Germany. . �6 Wagon jack, Burke's . ' . *387 
;:n��b�¥�k�d1:�!t����jg�w .. 

6:��i Walnut, black . . . . . . .  243 Walrus, live, In London . . . ' . . . . .  326 'Var steamers, Spanish . . . . *195 War vessels, new, l.nds for. . . .  17 Warts, remedy for . .  . . . .  229 WaTts, removal of.. 178 Wasp stings. . .  . 265 Wa.ps and grapes .. 217 Wastage, small, on mach work . .  50 Waste-pipes, to cleanse . . .  226 Watch manufacrul e, England . . .  344 Watch movement box . . . . .  *73 'Vater, flow of, in pIpes . . . . .  52 Water, bot, for mucous surfaces. 275 Water, impure, dangers. . . . . .  165 WS\ter jet, the . . . .  . .  65 Water, microscop. examma. " 312 ·Water, mICro. organisms m. . 212 Water, power of.. . .  . 1 04 Wllterproof clothmg. . . . . .  . .  127 Waterpro6f paints and varmsh . '40 Waterpruofingfabrlcs . • . . 281 Water. roof, as motIve power . 322 Waterspout. a destructIve. .  . . 40 Water supply for New York 35, 112 Water test. .  . .  . . .  . .  294 Water, to discharge from vessc]s 105 Water, waste of. . .  . . .  . 166 Water, wasteful use of . 290 Weather strIp, 1I l cCurdy. . .*121 Webb, Matthew, Capt.. . .  64 Well-bucket. Branny's . . *201 Well, deepest in the world . . 276, 355 
w cn, lee, remarkable. 211 Well, oIl, bormg an . . 5 Wells, bormg by water pressure .. 144 WeBs, def. water, re-enforcem't.*292 Werderman, RIChard S.K .. de��: 257 Wltale hunt in Shetland . . . .  . . .  279 
W hale, bottle-nose . . . . . .  259, 279 
Whee], spring for tractIOn eng . .  *1 15 
WhIP and rein holder, new . . . . . . .  *248 Whirlpool, Niagara, steamer I

n 
147 W hi st Ie, locom otIve. . . . . . 385 

WhIstle. steam, hearin� . .  . . 277 
Whitehouse, Cornehus. 177 WhItewash, superior. .  . 38 Whooping coui(h. croton chloral. 276 Wil10w germ, vltahty.. ' . . 213 " ind and wave power, storage . . .  213 Wind power for motors, storing H89 
W md power made auxiliary. .. 272 'Wind power storage . . . . . . . . . . . .  2fl3 Wmd power, storage In sand. . 227 
VV'Ind-power, storage Of·13�.Z' 1�'

, 181 Wind, power, storing . . .  3.'-l, 49, 14f(, 229 W ind power. storing for moto! s 3.1)3 Wllldow sash fastener. . . .  . . . *405 " inter quarters , cheap. . . . . .  . 3M Wire gauge, new British . . . .  313 Wire lences in GeorgIa. . . . . . . 389 Wire rope towage . . . . .  . . . . . . . *131 " isconsin capItol, fali . .  . . . 808 Woman, a learned. . . . .  . . . . .  306 Women, should they ride like men. . .  . . .  . . .  . . . . . . . .  . .  23 Woodchuck . . . . . . . . . . . . . 151 Woodchuck, appearance to chIld. 83 � ggg��i'e�;o\�g���I'iiti;'iillii;'iiie m Wood fini.h . . . . . .  . . . . . . . .  50 Wood, metallization of. . . . . . . . .  40 Wood pa,ing, Paris. . . . . . . . . .  . . 310 Wood, pOIsonous . .  242 Wood, steaming and bending . . . .  105 
Wood. uninflammable. . . . .  260 Woodworking machinery . 311 Woods, Braziltan . . . 258 '" oods, decorative, native . .  . 199 Wool manufacture, dullness . . . . ' 19 Wool. melted . . . . . . . . . . . 281 Wool, vegetable . � . . . . �38, 402 Worm, disease , peculiar. . . . . . .  54 Work and hurry. . . . . . . . . .  308 Workingman's schooJ, the . 16 
WrenCh, pipe, Taylor's . . . *296 

x 
Xerotlne siccat" coal bunker. . 403 

y 
Yarns, factory, numbering . . . . . .  163 
Y {'ast, aeratIOn . . . . . . . . . . .  . .  104 Yeast, compressed. . . . .  . . .  . . . . . . .  20 

z 

�i��'Ii\�tA<g:sat�����:i�aiis.: · . : :  �f Zinc, nICkel plating . . . . . . . . . . . . . . .  277 

© 1883 SCIENTIFIC AMERICAN, INC



DECEMBER. 29, 1883.] Ititnfifi t !mtritln. .413 
esz 9 _� •• -N�UL���U.�J�t���������NC AND P A��������� 

The Oldest and Lal'lre8t Manufactnrers of tbe Orllrlnal 

Bus. Estab. In 1851. 
Incorporated In 18M. 

Sole ManufactUl'ers of the 
IMPROVED 

'rIIO:M:PSON 

I N DICATOR 
PLANIMETER AND 

PANTOGRA PH. 

36 Chardon St., 
BOSTON, MASS. 

Send for New Illustrated Price List and name this paper. 
J. C. BLAISDELL, Prest. 

E. BURT PHILLIPS, 'l'reas. H. K. MOORE, Supt. 

EARLY HISTORY OF THE NORTH 
American <'ontinent.-Address of C. H. Hitchcock VicePresident of Section E, Aug. 15, 1883, before the American A.sociation. The earth in a condition of Igneous 
fi���lan ����� °l�Il�:

a
�

h
volJ'a'i,�:�

a
t�

o
�:t�r,,�°1'rit and forming dry Jand. Origin of crystalline schists. T�e Am�rlcan Continent at the beginning of the PaleoZOIC perIOd composed of three immense basins. The IIlIIng up of these depresslQns In later times. The IInlshing touches put on by Ice. Contained In SCIENTIFIC AMIORICAN SUPPLEMENT, :No. 40;'i. PrIce 10 cents. To be had at tws 01llce and from all newsdealers. 

�CE AND ICE HOUSES-HOW TO MAKE 
lygJ's

o
ro�

s
Ju'mY::rc���g�.f:,�ll:1il���;:a��� :�*. dg��: 

talned In SCIENTIFIC AMERICAN SUPPLEMENT, No. ;'i;'i. 
Price 10 cents. To be had at thiS ollice and of all news
dealers. 
AGENTS WANTE D to sell Lubricating and Shoe Oils. E. F. DIE'l'ERlCHS, Cleveland, O. 
A PA TENT F O R  "'AL F.. - Address ANDERS 
LARSEN, Terrace, Box Elder Co., Utall. 

Just Published. 

HEALTH lIE HOUSEHOLD. . 
By SUSANNA W. DODDS. M.D. A large 12mo vol. of 

601.1 pp., ex. clo. or line oil-cloth tolndlng, $2.00. 

h!rml���
tl�:'e":�rali�� ��

s
tf���ka:j

e
�h���t'l,� �� �e: 

�,;'g3
s
h�Jtt�ry ��8

s
�!r:fa'lfIy�

h
�h:

I
��:: w�y f��': 

reason why are given. It is complete In every depart-
m

l�EI/sm-#xN�il8':ldA".t':t�:�:'Pt of price. 

FOW L E R  It. W E LLS, P u b l ishers, 
'753 Broadway, New York. 

50 Elegant Imp. \Jhromo Cards. name In new script 
type, only lOc., 13 pks. $1 or 10 pks. for $1 and choice 

frre of handsome gold ring, pialn> chased. fancy, or stOlle 
setting, or tortoise 2-blade knife. "'uow & Co., Merlden,Ct. 

OPI U M  Habit easUy CUl'ed with CHLORIDE OF GOLD LESUE E. KEELEY, M .D., SURGEON] C. & A. It. R. 
D'VV:J:C3r�T. :J:J.J.:l:not... 

S O L X D  "V U L O A N Z -r ::m  
E M E'R Y W H E E L S' .  

A l l  othel' kind .. Imitation .. an d  Inferiol·. Our name Is stamped In full upon all our 
standard BEl/I'IN C' ,  PA()KI N G, and HOSE. A�dress 

N EW YORK BELTINI  AND PACKINI CO. ,  
Nos. 1 3  &. I G Park R ow. o p p .  Astor House, N ew York. 

To Eleotrioians, 'Water Boards. :M:anu· 
faoturers, and others using Steam, 

'Water, Air, or Oil under Pressure. 

Edson's Inventions shown In these COltS are Special. 
ties. They were adopted and used at the Centennial 
J!lxy,0sltion as Standards for EXfJert Testing for steam 
l�c����':j' ������ii��?" r��y ��� ��MU:t";.';)\':td ��� 
Air, on, Steam, or Water Pressure. 

on�'ear's supply of dally Chart
� 

printed and ruled to 
�¥:� sen��:e

o
�f

e
:;t.�ng�i.':�e

e��ih :ge S::J�:,�d Brack-
i<'ull Instructions for unpacking, setting up, and run· 

nlng always sent with Inst.rument. 
For pamphlets and prices address 

l.W:. B. EDSON, 
77 L i berty St., New York. 

IOE�BOAT WHIFF. FULL WORKING 
g;�l.!pfc�:�'l,t �f#.'t�.:" fa':l��t 

d}.'g:rrko��e o�O:rd� 
Exhibited at the Centennial, by Irvlng Grinnell. With fourteen illustrations. SUPPLEII1ENr 63. l'rfQe 10 cents. . 

----_ ._- - _ .  -----

---------
THERAPEUTICAL EFFECT OF DRINK-
Ing Hot Water.-A paper by Dr. Ephraim Cutter. shOWing the value of hot water as a preventive and cure of dis-
r:::n fti

!".l'�!��tlor M�J�fht�ki�:t:�i w��:�tI1lei7 b: 
of time to continue Its use. The e1fects of drinking "i:tt 
water. General considerations on the th'erapelld'� 
drinking of hot water. Contained In SCIENTIFIC AlIIERI
CAN SUPPLEMENT, No. 4116. Prlce l() cents. To lle had 
at this 01lloe and from all newsdealers. 

. BARNES': 
Patent Foot and SteamPowe .. 
Machinerr' Complete outfits 
�:ss�ctLat�:r��;hwo�u�; 
Metal. Circular Saws. Scroll Saws, FOlIgers. Mortisers,Te. noners, etc •• etc. Machines on p logue and Price List Free. 

W. F. '& JOHN BARNES, No. 1999 Main st. Boekrord, JIlo 

M I N ERAl PR08HCTING MACHINERY for prospect· 
- ing and developing mines, operated by 

steam or borse power to any depth (or by 
cnlll.n power in i.olated places). Better than Diamond Drills. Port
"bIe, low priced, thoroughly telted and proved. Send Ic. fltamp for 

ca.alogue. C. I), ",lerce llrlll CO., aS lIop Street, New York. 

FILTH DISEASES IN RURAL DIS-
trlcts.-A paper by Dr. Alfred' L. Carroll, showing that 
unsewered rural districts are more exposed to dan
ger from fermenting fllth than cities are, and that zymo
tic diseases are more prevalent In the former than In 
t,he latter. Several examples of rural house defects and 
�"ysdl�

e
:t��h 

e
Bl{�

n
�J

e
21l1�:f

r
���

. 
b::'�nt;::;?eS����� 

FA��d � ��i��I;� t;lt!�U�f r.%'��:e":ici r;;�o�O� 
newsdealers. 

CO N T I N E N T A L  W O R KS, B RO O K LY N ,  N .  Y.  
DUC'S MECHANICA.L ATOMIZER OR PULVERIZER, 
�'lfl1i��I��R¥: 6'8l't��\}.J>:>�tl>aJl��h?H'f'gRa��, �'l(ilH���t"8rl: i>'¥i��� AiA'I',E ROCK, , etc

. 
It Is simpJe and 'not liable to get out of ord�, revolving shan baling 

construqted fJI.' !!lemeq �tJ!e), an!! aU-Ilarts mechanica. In design and of ftret-clo8JJ 
construction. , Well(ht 4'·heosnesttlle'clli, l.,tlOO tb:' 'It"WIU1>1Itret1l1!r, ., "It t8 ·IJ:'8NM 
I N  TEN H OUR� wi . 1'. For Circulars and full particulars. apply to or addresS 

. OS. F. RO WLAND, Sole Mannf'r, Brooklyn, N. Y.  
1 ----------------
IOE7BOATS - THEIR CONSTRUC'rION 
�Yr�:t,��:'��k V��� ����:r:,�\,"!� de��d�1 
construction. Views of the two fas'f:st lce�filng boats used On the Hudson river In winter. By H. A. Horsfllll, 
M.J!l, Contained In SCIENTIFIC AMEUIQAN SUPPLE. 
MENTt 1. The same Dumber also contains the rules and 
regulat.lons for the formation of Ice-boat clubs, the sail_ 

I Ing and management of Ioe-boats. Price 10 oents. 

GAs MOTORS. - DESCRIPTION, AC-
coml)'anled by eight ligures, shOwing details of wor

k
ing 

��Wt
a 
,r��.

m 
g���r���"'in

m
������F�lM�R��!� 

SUPPLEMENT, No. �tlli. Price 10. oents. To be had at 
this office and from all newsdealers. 

FRIEDR. BOECKER PHILIPPS SOHN & CO" 
HOHENI,IMBU RG, GEItMA N Y, 

MANUFACTURERS OF 
Hardened Steel Strips for Corset Clasps, 

Hoopskirts, Feathers, and Brushes. 

.,.;- � � btl 
30 to 300 Horse Power. .� � 1 ; . � 

Send for IIInstrated Clrenlar and Keferenee List. � :; a:: t:. � :;, 

1t11PTl1B.B STATE THE HOR�
N
!OWER REQUIRED, Jg � � � �. 

gu��.r�.<>S'i\�\�:t§o��1j.��� I�� ���ga�n:!� ASK OUR PRICES ! G' AS E N G'l N ES' Wew York. His book, with Photographic likenesses Especially adapted to Direct Connection to Shafting ' , " , of bad cases, before and after cure, mailed for 10c. and MaChlnery#'"��r
a��:e�.

ay to Dellclent . Simple, S ... bstantiaJ, Safe, Economical • 

. 266th l1J111,. ON. PRICE ONLY $ 1  ' . '  Half horse power will p, nlDP. 500 gallons of water 100 feet 

TH E ' ' " N E CO high plm hour wIth 25 feet of gas. , 
. , POWER DETERMIN ED BY A CTUA L Tli:ST. 

BY MA I L, POST PAI D. Call and see them, or fors!!:llJJI!\t� Il1id.prloe.6<Id""ss 

�', . 

CON TmllWIL GAS ENGINE CO . •  
" �3i B1tOA.-W*�W'TOR1'[; 

, . O U  rea 
. , and D\ni,e!lsiIQn8 . � 

KNOW THYSELF. ' 
A Great Medical Work on Manhood, 
Exhausted Vltallty, Nervous and Physical Debility, Pre
matur!i' DecHne in man, Errors of youth. and the untold 
miseries resulting from indi�cretions or excesses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, pach ��J::i���� I�V:��:.
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fel l to the lot of any physician. �p"ges, bound In beau
tiful French muslin, embossed covers, full gilt, guaran
teed to be a finer work in every �ense-mechanlcal, liter .. 
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tile author by the National Medical Association, to the 
o1Dcers of which he refers. 
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don L<vncet. There Is nO member of SOCiety to whom this book will 
not be useful, whether youth, parent, guardian, Instruct-
orl�����
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t�af!;;:01���lcal Institute, or Dr. W. H. 
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ence. Chronic and obstinate diseases that H EAL�ve 
baftled the skill of all othe� physicians a 
8I>eclalty. Such treated sucoessfnlly THYSELF Without an InstanQe of failure. ' 

WATCH'·MA:KERS. ' 
Before buying, see the Whitcomlf Lathe and the Web
ster Foot Wheel, madB by thir AMERICAN W A'rCH 
TOOL CO .. Waltham, Mass. , , "  ' .' 

THE RUINED MONUMENTS OF YUCA
W'th:

r
::�%���'i�7���<lJ.�n;;,-;tlel'f,\�'i.es:�n,!, .r:J':� Ing the probable connection of the former inhabitants 

of Yucatan with t,hose of E.,ypt. Illustrated with 
f::'':f:�.hl���1I1Vn�:rM������1\'tr::�tR�'t,�:'/;�T�� 
PLElIfEN�" No. 4U;'i. PrIce 10 cents. To be had at this 
ofll.ce and from all' newsdealers. 

ROOK ·llB.EAKERS AXD ORE CRUSHERS. 
We manufactUre aOO supply at shott notice and lowest rates, Stone and Ore Crushers con

talnin�theinvent!on described In Letters Patent. Issued to Ell W. Blake. June 15th. 1858, :togeth
er with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were' granted May 11th 
and July 20th, 188(). to Mr. S. L. Marsden . A ll Crushers supplied by us are constructed under 
i�: �rn'�f=�:':,�

e
Jli�r�:b���i;'tCI�' !g�;r� �':� ���l.ears, has been connected with 

FARREL FOUNDItY AND ,MACHINE CO., Manum •• Ansonia, Conn. 
COPELAND &; BACON. Airents. N�w York. 

P B LA..S'1'1. 
IRON REVOLVERS ,  PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H .  It. F. M .  R O OTS, Manufacturer., 

CON N ERSVI LLE, I N D. B. S. TOWNSEND, Gen. Agt.,220ortland St.,9 Dey St., 
OOOKE & 00 .• Selling Agts .• 22 00rtlMld Street, 
.lAS. BEGGS & 00., Selllng Agts, 9 Dey Street, 

NE'VV Y<>B.H.. SEND FOR PRICED CATALOGUE. 

OASP. DIEDR. WALZHOLZ 
HOHENLIM BURG, GERMANY, 

' 

MANUFACTURER OF 
Hardened Steel Strips for Corset Clasps, 

Hoopskirts, Feathers, and Brushes. 

PERFEC7.' 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers. magazines. and pamphlets. has been recently improved and price redueed. Subscribers to the SCIENTIFIC AMERICAS and SCIESTIFICAMERICAK SUPPLEMEST can bp. 
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�.J3£����� wf::'�C:'�.;�: t����cessary for 
Address MUNN & CO., 

Publishers SCIENTIFIC A)I[ERIClAN, 
ICE·HOUSE AND COLD ROOM. -BY R. 
G. Hatlleld. With directions for construction. Four 
engravings. Contained in SCIENTIFIO AMERICAN SuP .. 
PLEMENT, 69. Price 10 cents. To be had at this office 
and of all newsdealers. 

THE DUPLEX I NJECTOR .  
The constantly increasing demand for this Boller 

Feeder proves its superiority over otner macbines noW 
In use. Send for illustrated circular and price list. Manufactured by JAiUEI'> JEN KI'>, Detroit, Micll. 

VOLNEY W. MASON &, CO., 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 1 

PROVIDENCE, It. I. 

MANUFACTURE �F ' i'JI��B¥b ·'81'. 
Paul de Sln9ay. A paper upon the present status of the zinc Industry. The capacltr of the zinc works of Bolgl-
::te. T&�e��:!
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Europe since 1860. Contained In SCIENTIFIC AMERICAN 
SUPPLIOMENT, No. 411�. Price 10 cents. To be had at this 01llce and from all newsdealers. 

, 'i: �' -; ; 1 i l�H l &S LAGK BARRELMACH INW 
' ;; I , ..J A S PE C I A LT Y l� ' l '  
- - =::- J O H N  G R E E N WO O D  & C O R O C H ES I ER N . Y  

THE BALI,O U M'F'H CO., 
Jllakers of Fine IIlathlnery. Corred Leadine: !oicrews, 

And Instruments of Precision ; Astronomical Clocks, Mathem81icfJt�d 
... ��J,'ll:IIMW'.:;atU8, etc. 

ABSOLUTELY WILSON'S THE BEST. ' ' 
LIGHTNING SEWER ! Tw'o thoulland,lltltches a minute. The only absolutely first-claM. SWinK MachIne In the �-:J1:or \ii:.��!r!d'\Jatal:���n!'�«!t �11::J�-; D. A.lrent. Wanted. THE WILSON SEWING MA.CHINE CO. , Chlc_o or NeW" York. 

PAT E N TS. '. 
MEsSRS. MUNN & cO . . In connection wjtl(ih� pub-

Iicatlrm of the f'mENTIFIC AB;I-:RICAN, COlltlp/ie to ex
amine Improvements, and to act as SolicitQJ" of Patents 
for Inventors. , v  

In this line of busines. they havl'nad thirty-eight 
years' eil!perience, and now have unP"alell faCilities for 
t.he preparat.ion of Patent DrawiDJ'" SpeCifications, and 
the prosecution of Applicati .... $ for Patents in the 
United States, Canada, and F;eign Countries. Messrs. 
Mnnn & Co. also attend to  . l e  preparation of Caveats, 
Copyrights for Books. Lie1s, Reissnes, ASSignments, 
and Reports on Infringe",nts of Patents. All bUSiness 
intrusted to lhem is d<-J with special car,e and prompt
ness, on very reason9� terms. 

A pamphlet sent. "e of cbarge, on application, con
taining fnll infortY'lOn about Patents and how to pro_ 
cure them; dire ,ons conce�ing Lahels, Copyrights, 
Designs, Pateu' Appeals, ReIssues, Infringements, As. 
signments, FJcted Cases, Hints on the Sale of Pa
tents, etc. 

We also,nd. free fl.' char!]e, a Synopsis of Foreign 
Patent L A, sbowi�g tbe cost and method of secnrlng 
patents all the prlllClpal countries of the world. !D.fN "" CO., Solicitors or Patent. 261 Broadway, New York. 

' 
�CH OFFICE.-Corner of F and 'l'th Street. �jl1ng\oo, D. C. • 

© 1883 SCIENTIFIC AMERICAN, INC
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Inside Pn ge, each in sertion .. . ..  .,. ;j  cents n line. Back Palle, each i nse l'tion • • •  51.00 a line. 

(About eight words to a line.) 
mntJravings may head advertisements at the same rate 

per line, by measurement, as the letter pre86. Adver
tisements must be received at publication office as early 
as Thursday morning to aJ.ljJtar in next issue. 

STAR HACK SAW 
I I I 11 11 11 111 

This Saw is very much harder than a 1ile, and will 
cut Iron and Steel almost as readily as wood. One 
saw will cut off a bar of half· inch round iron eighty 
times or a bar of nntempered steel forty times. It 
cuts ten times as fast as !' file, ane!- at one.tentll: the 
cost. As it cnts everythmg, It WIll do most of the 
sawing reqnired about a house, shop. or farm. . 

The Frame is made of Steel, polIshed and NIckel 
Plated and will face the saw in four different direc
tions ' Frame and 12 Saws sent by mail on receipt of $1.50: Hardware dealers will furnish them a� the 
same price. All genuine goods are marked wIth a 
Star, and bear onr name-

Mil lers Falls Co., 
74 Chambers St. , New York. 

l"OI.ID STEE l. D R A WI N G  TA CKS -,.-.. 40 cts. dozen : two dozen 75 cts. HENRY 8: , EMERSON. 81 Pine St., New Haven. Conn. ----
FOR S ALE. 

A valuable patent right on an Improved Pocket Inkstand, just patented in U. S. A. Price moderate. With 
m�
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ress 

F. Brown's Patent 
FRICTION 
CLUTCH. 

WITJ·lERBY, RUGG & RICHA aDSON. Manufacturers 
of Patent \Yood Working Machinery of every descrip
tion. Facilities nnsurpassed. Shop formerly occnpled 
by R. Ball & ( '0 .. Worcester, Ma... Send for Catalogue. 

T h e " M O N I T O R . "  
A NEW J.1 FTING A N I) NON. 

1.I FTI N G  IN JEC'l'OR. 

Best Boller Feeder 
In the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A IMO PR lent 

EJ E CT O RS 
OR 

Water Elevators, 
For Conveying 

Water and LiquId. 
f> I'llt('ut Oilerii', I�II. • hrlt'nt-or"", etc. 

N".A.'.1':r3:.A.N" do X>B.EYFUS Send for .Atalogu.. 92 &. 94 L I berty St.,  NeW Yo rk. 

ASBESTOS ROPE PA CKING, 
A S IJESTO� WICK P A C lHNG. 

A !i! n l(S'l'O� l'I.A'l' l'A Cn.ING, 
ASIJESTO� S ln:A'I' II I N (.l!i!, 

A SIIES'l'OS GAI'lIiE'I'S. 
A S II I,S'I'''1'l BU II,DINO FE l.T. 

Made of str1ctly pnre Asbestos. 

JOHN S M'F'G CO. ,  
L a n e ,  N ew Y o r k ,  

M'm�l�turers of H. W. Johns' Genuine 

Ititutifi t !tutritJu. 
l. Seibert Cyl inder Oil Cup Co. ,  
A It Manufacturers o f  Oil 

Cups for l.ocomotive, -"'� ....... IUadne and Stational'y 
Endue Cylindel's, under 
the Seibert and Gates 

Patents, witl. Sight Feed. 

TAKE NOTICE. 
E: The .. Sight Feed " Is owned 
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United States Circuit Conrt. Dis
trict of Massachusetts, Feh. 28, '82. 
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desist the use, manufactnre. OF sale 
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'l'he Seibert (;ylinder 011 (;np (;0., 
�3 Oliver Street, Boston, Mass. 

ROO FI N C. 
�'or steep or lIat roofs. Applied by ordinary workmen 
at one-third the cost of tin. CirCUlars and samples free. 
Agents Wanted. T. NEW. 32 John Street; New York. 

BOGAHDUR' PA'l'ENT UNIVERSAL EUCEN
TRIC MILLS-For /lrindlng Bones, Ores Sand ... Old 

CrUCibles, Fire Clay Gnanos, Oil Cake, Feed, corn, 
Corn and Cob, Tobacco, Snuff, Sugar, · Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
et.c., and whatever cannot be ground by other mills, 
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DUS, Corner of White and Elm 8t8., New York. 

'6C O LU M BIA  B I CYCLES 
AN D TRICYCLES.  

New Illustrated (36 pagel Catalogue, 
giving fnll description of tbese ma_ 
chines. sent for 3 cent stamp. 

T H E  POI'E M' F'G CO ., 
597 Washington St., Boston, Mass. 

Ste e l  Cast i ngs 
From � to 15,000 lb. welgbt. true to pattern of nnequaled 
strength. toughness, and durability. 20.000 Crank 8hafts 
and lo,OCK) Gear Wheels of this steel now running prove 
Its superiority over other Steel 0�stings Send for 
clrcu�)t���lirftIIS;·'1'EET. CA STINGS CO., 407 Library St .• Philadelphia, Pa. 

Leffe l Water Wheels , 
With lmpo.·tnnt Improvement ... 

11,000 IN SUCCESSFUL OPERATION. 

FINlIi NlIiW PA!.IPIILlII'l' FOn 1883 
Sent free to thoMe interested. 

JAMES LEFFEL 8G CO. , 
Spri nlrfield, Ohio. 

110 Lilwity St., N. Y. City. 

POINTERS for Users of Steam Pumps. 
Van DUZ4111'S Pateut Steam Pump � Hot or Col:l. � Is Can Pnmp Sandy or Impure EftICient WaterorLlqulds. • 
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assume no risks. 8S we guarantee every 
Pump. Above comparison with Jet 
Pumps. Ejectors. etc., made of Iron. R1.������ =Rt�d:o��::�i� ��� 

Sizes. PrIces from $7 to $�5. capaCIties from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send 

Wi�a
CCfJlli�

f ��'f"�: Cincinnati, O. 
EVA P O RAT I N C, F R U I T  
Ii::i siN'W

t
�lE� �;,ole��:;�Y:;� 

. . 

Tables of Yields, Prices, Prollta, 
. _ and General Statistics. Address . 

AJlERI(;AN lIIANUF'G CJO., 
AflUri_ F ... UDrlor. Waynesboro, Pa. 
1(f PATENT 

. 1  . J ACKET K E TT L E S ,  
Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

I 614 and i:ttt��k�i �t�����hla, Fa. 

ICE MACH INES 
Of all sizes, from 

1 0  l b. per H o u r  to 
50 Ton s per Day 

Binary AbsofDlion System. 
.ECONOMICAL, 

I!!IMPLE, RELIABI.E. 
Send for Circulars. 

Delamater Iron Works, 
16 Cortlandt St., 

NEW YORK, U. 8. A. 
TOO:J?E'. :J? .A.TEN"T 

Asbestos Lined Removable Covering, 
Made of Felt and Ashestos. For

. 
", 
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RS
Il.::.� • Cars Ice Houses and HOT and 

C:OLD W ATER,PIPES. Easily a);,plied by any one. 
Address CH4J,1l1 Jo: IlS-�1· EN C)E (:0., 

419 & 421 Sth St., New Yorl •• 

FOE. :1. 994. 

The Most Popular Scientific Paper In the World. 
ES1;A B L I S H E D  1 846. 

� Circulation Larger than all Papers of its Class Combined. 

Only $3.20 a year, including postage t o  United States and Canada. 
$4 a year, including postage to all countries in the Postal Union. 

------------------..... -----------------
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STEAM BOILER 
Inspeotion & Insurance 

C O M PAN Y .  
W .  n .  FRAN IIL IN .  V .  P res' t. J .  M .  A J.LEN, Pres" . 

J. n. PIERCE,  Sec 'y.  
U'F'G OPTICIANS. 

Exclusively Perfected 

O P ERA, F IELD & 
MARI N E  G LASSES, 
TELESCOPES, MICROSCOPES, 
BAROMETERS,THERM.OMETERS 
Magic Lanterns, " Anokato," etc. 

Send at once for LIST OF USEFUL HOLIDA Y 
GIFTS-gratls. 

PORTABLE FORG ES-fnaili:s-M�'ll,'L��tOry 
EMPIRE PORTABE FORGE CO., Cohoes. N. Y. 

FOSSI L  M.EAL ·COMPOSITIO.,-
The Leading Non·Conducting ('overing 

FOR BOII.ERS, ·PIPES, ETC, 
With " to lI{ inch thickness It radiates less heat than 

any other covering does with 2 inches. 
Weighs very light/ iS very durable, lIreproof, and is 

easily applied. SOld n a dry state by the po�nd. 
Fnlly Indorsed by Professor Ordway, Massachusetts Institnte of Technology, Boston. 

FOSSI L M EAL CO . ,  48 Cedar St., New York. 

trb��::I�.i::J'nt;p���teJ�n!:a�d �'i,a,,'!l':. 
eCla"I<'S Noi�eless Rnbbpr \VlJeels. 

. - Adapted for Tru'Jis. Boxes, Bar-:1tets1 Tables, 
8Ild work ot every kind In Mills. Ware
houses, Stores .. etc. Catalogue free. . 

GEO. P. CLARK, Winasor Locks, Ct. 
N EW H AV E N  M A N U FACT U R IItC CO. 

NEW HAVEN. C O N N  • •  
MANUFACTURERS OF IRON WORKING 

MACHINE TOOLS 
Lathes, Planers, Drills, Shapers, etc. 

ILLUSTRATED CATALOGUE ON APPLICATION. 

CATALOCUES FRE E  TO ANV ADDRESS 
• -'V' ::::- S CSI ..... --...,. \� � _ I Zll o� d � 

� 0' S "\.'- ")f., � �() � � -

F R I CT I O N  C L U T C H  
P u l leys a n d  Cut-off Coupl i ngs. 

JAS. HUNTER & SOY, North Adams. Mass. 

Your Own Gards L!�;!�J 
This widely clrcnlated and SVlendldlY iIlus- motive of knowln .. - and progress in every com- ' with our $3 Prlntlll � Pres.. Larger sizes . """" for Circular!', etc . . $8 to $75. For young trated paper is published weekly. very number munity where it circulatcs. I or old, busine8s or pleasurl'. Everytbing contains sixteen pagcs of usefUl information and One copy of the SCIENTIFIC AMERICAN and onll ! easy, printed directions. Send two sUimps a lar�e number of original engravings of new in- copy of the SCIENTIFIC AMERICAN SUPPLEMENT ' for Catalogue of Presses, '1'ype, Cards, ventlOnsand dlscoverles,represeuting Engineering (see prospectus below) will be sent for one y" ar. etc etc the factory. Keh�f &; Co., Meriden, Ct. Wor�s, Steam �chinery, New Invontl9ns, Novel- postage prepaid, to any subscriber in the United __ " __ '_' ___ . _____________ _ ti<;S.Ill Mechalllcs, Manutactures1 Chemlst�y, Elec- States or Canada, on receipt of seven dollars S P EA KI N G TE lE P H 0 N ES . tnm.ts, Telegraph.y, Photograpny, A.rchltecture, by the publishers. AgrIculture, HortIculture, Natural �hstory, etc. Th e tlaCest way to remit is by Postal Order A ll  Classes oC Readers find III the SCIEN- Draft, or Postal Note. Money _fully placed 

�IC .4M!!lUICAN Ilo popular resume of the b�st in side of ell,' elopes, securely Sl'aled, and correctllf SCIentIfic mformatIOn of the day; and it is the a.lm addressed seldom goes astray. but is at the sendof the p�b!iBhers to present .it in an attrq�tlve er's risk. AddreSE all letters and make all orders, form, avoIdmg as much as pOSSIble abstrusc rt 1 · :ns' l ;h'afts etc. payable to To every intelligent mind this journal affordS a "- , , 
constant supply of instructive reading. It is pro- MUNN &; CO., 261 Broadway, New York. 

This 1.- a distinct paper from THE SCIEN
TIFIC AMERICAN, but it is uniform in size with it, 
every number containing 16 octavo pages. THE 
SCIENTIFIC AMERICAN SUPPLEMENT embraces a 
very wide range of contents, covering the most 
recent and valuable contributions in Science, 
MechaniCS, Architecture, and Engineering from 
everY llart of the world. Every number contains 
several illustrations. consisting in part of import
ant engineering works, in progres.� or completed, 
both at home and abroad, architectural views of 
and plans of new public buildings, handsome 
dwelling-houses, cheap cottages, household turni-

... . 

Information, and presents a complete history of 
the prOI!Tess of tho times in the Scmnces, Arts, and 
Mechanical Engineering. This paper oontains no 
advertisements. 

. Pri"ce-$5 a year, in advance ; or one copy of THE SCIENTJlI'lC AMERICAN (see prospectus above) 
and one copy of 1'HE SCIENTIFIC AMERICAN Sup
PLEMENT both mailed for ono year for $7, pay
ment in advance to the publishers. Remit by mill 
and address 

llIUNN &; CO., 
PnbUshers Scient ific Amerlcal!! �61 Broadway, New lt ork. 

'I'HIi ABmRUAN liEU, '('J,:I.liPIION.; (;OnIPANY, 
/ W •. H. FoHBES, W, R. DRIVI<R, THF.O. N.VAIL, J>re..uJe11,t. Treasurer. Gen. Manager. 

Alexander ·nritnam Ileil 's patent of March 7. 1876, 
owned by this company, COVClS every form of apparatus. 
Inclnding Microphones or Carbon Telephones, In which 
the voice ot ·-1>he speaker causes electric Undulations ' 
correspondlngoto the words spoken. and which artiCulo,. 
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Blake. Pbelps. Watson. and others. 
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can be procured directly or through the authorized 
agents of tb e com pan,. 

All telephones obtained except from this company, or 
lts authorized licensees. are infringements, and the 
makers, sellers. and users will be proceeded against. 

Information: furnished upon apollcation. 
Address all communications to the 

AMERI()A N H E I , I. 'l'E L JWIIONE COMI'AN Y. 
91> !l U I I< Stl'eet, UOSI .... , III "8S. 

-:11 - JJATJONALTOOL CO. , 
' :J  ,'I M A N U FACTUR E R S  O F  I ture, etc. . 

Translations from French. Get'man, and ��==�����i��������=� othcr foreign journals. accompanied with illustra-
tions of Grand Engineerlu/f Works ; also of Naval 

-- DIE. and Mechanical constructIOn of magnitude, pro-w'" ject(-!d, progesslng, and completed, at home and Provldenec. u. I� (Park . 
i all . b d 

Orlgi1lal and Only Budder n coun nes a roa • 

�MUNN & Co. have obtained for tbeir clients, 
since establishing their A!I'ency in 1846, more than 
one hundred thouSllnd patents . .  

No other Patent AgenQY has better fncllities for 
obtaining patcnt�i trade marks, copyrights, etc., 
quickly Rnd cheap y. 

Inventions examined nnd advice as to patent
ability Iliven frce of charge. 

• •  - .  MACH I N ! ST S  T O O L S .  1 - ' ,11 ' WILLI A M S PORT PA _' ,I ' J �� PL A N E R S  A SPE C IALl Y 

H A R R I S . CO R LI S S  E The most lmportant papers read at Scien-
With H--'s' Pat. Improvements, from 10 to J. t.ific Conventions by the be8t and most profound ... " 

St U III thinkers, will be found in THE ScmNTlFIC AMERl-
Send for copy E na:lneer's and eam 

1 CAN SUPPLEMENT. This paper whJ)n preserved Manual. By '" W. Hil i ,  M . E .  PrIce 8 1 .25 , and bound, forms It most useful encyclopredia of 

Patents obtained in the United Ststos, Canada, PRINTING I'RTKS • .  and all other c" ,mtries on the best terms. .... 
Pamphlets of Information ori obtaininll Patents THE " Scientific American " Is printed with CHAS • 

in this country and abroad
. 
sept free on applica. ENEU JOHNSON & CO.'S INK. Tenth and Lon:1-

tion: . bard Sts. Phila., and 47 Rose St., opp. Duane St., N. Y. 
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