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COLLAPSE OF THE SOUTK FORK IDAM AND DESTRUC
TION OF JOHNSTOWN. 

The g.meral features of the fatal disaster at Johns
town, Pa., due to the failure of the South Fork dam, 
by which, in a couple of hours,so many thousand 
lives were lost, were given in our last issue. It was due 
to a very Severe storm, which had overtaxed the capa
city Qf the dam. We give in this paper a number of 
illustrations of the localities affected, which will serve to 
make still clearer the ultimate anrl proximate causes of 
the disaster. The South Fork lake is now extinct ; ,the 
great crevasse in the dam gi'\"es passage to an insignifi
cant stream of water that, before reaching it, winds 
through w.hat was once the bottom of the lake. Well 
up on the sides of the valley once filled with the waters 
of the lake are the cottages and club house of t.he 
South Fork Hunting and Fil:!hing Club. Before the 
disaster, Mr. John G. Parke, Jr., a civil engineer, was 
directing some work upon a dra.inage system designed 
to carry the refuse water away from these houses to 
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VIEW OF THE INTERIOR OF THE DAM AFTER THE ACCIDENT. 

the lower side of the dam, in order to prevent the contamination 
of the water. He had f(lund the water rapidly rising, and went 
up toward the upper end of the lake. There he found the woods 
.. boiling foll of water," as he expressed it. An attempt was 
made to strengthen the dam by running a plow along its top 
and throwing earth in against its face. As the rise continued, 
a gang of men were set to work, and a cut about twenty feet 
wide a.nd three feet deep was excavated on the west side, giving 
a spillway, through which a torrent of water escaped. At the 
other end of the dam the regular spillway. of considerably 
greater dimensions, was also discharging, water. Still the lake 
rose, and at 11:30 a. m. Mr. Parke gave up hope of averting an 
overflow. He galloped down to South Fork. and sent men off 
to the telegraph office with warnings for Johnstown and the 
other villages. At about one o'clock he reached the dam again, 
and walked over it. About three inches of water was upon it, 
pouring down the outer slope and gradually eating away the 
face. At three o'clock the break began, a piece ten feet in width 
neal' the center first succumbing. In three-quarters of an hour 
the base of the dam was reached, and the lake was empty. 

BURIED LOCOMOTIVES AND WB.ECK OF CARS AT EAST CONEMAUGH. 

Two of our viE)ws show the dalll as it appeared a few days after 
the accident, viewed from the interior:or lake side. Anotl;1er view 
shows the lake as it appeared before the accident, with ihe spill
way crossed by bridges. The dam was an embanklllent'about eight 
hundred feet long and seventy-five feet high, .with practically 
equal slopes on each side of about forty-five degrees. The top waS 
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ADRICAN .AND ITALIAN WAR SHIPS. 

No person in the United States he.ving been found 
with ability sufficient to design and draw plans for 
fast and powerful war ships, the late Secretary of the 
Navy, . Mr. Whitney, bought some plans of an English
man, and for them paid a large sum. 

These were substantial duplicates of the plans of a 
ship previously built in England, and on the lines so 
obtained the American cruiser Charleston has been 
built. In the meantime, and in fact in less time than 
it took our authorities to dicker for old drawings and 
copy a built ship, the Italian govern ment ordered and 
has completed the construction of a nAW cruiser, on 
new plans, and the new vessel, although smaller than 
the Charleston, is superior in speed and power of ar
mament. In fact, the velocity of the Piemonte sur
passes our much-bragged-of torpedo boat Vesuvius. 
The latter made 21% knDt!> per hour; the Piemonte, 
22 03 knots. The Charleston, 3, 700 tons, it is hoped may 
reach 19 knots, but probably Will llOt. 

The much-vaunted prowess of our Vesuvius in being 
able, by her superior speed, to choose her position and 
destroy the strongest enemy at her leisure is knocked 
on the head. The new Italian ship can do this little 
job. not the American. Everyone of the new ships 
built and those now being built by our government 
can be outsailed and probably overcome if attacked 
singly or in pairs by the Piemonte. It is humiliating 
to confess, but it must be admitted, the United States 
gDvernment is at the present time 80 utterly lacking in 
naval enterprise and knowledge that it cannot build, 
and cannot even order plans from abroad on which to 
build, new ships of the latest and most effective type. 

We give in another column an account of the Pie
monte as an example of the latest "triumph in naval 
architecture, from which it is to be hoped our home 
authorities may derive useful instruction. 

THE NEW 1II1AUSOLEUII. 

" The new system for the slI-uitary disposition of the 
dead in the new mausoleum" was explained in the lec
ture room of the Academy of Medicine one evening last 
week, the stereopticon being used to advantage as a 
means of illustration. The dangers of the present sys
tem of burial were pictured, and, indeed, if the half of 
what was urged against it is true, it is pernicious in 
the extreme, being; so. it would appear, a menace to 
the health of the living, especially those of feeble con
stitution or temporarily ailing, a concession to false 
sentiment, a relic of an unscientific and rude age. 

The " new" mausoleum, the prime feature of the 
project to suppla.nt the cemetery, is not, 'in ibt·more 
important features, at all similar to that ereeted more 
than three hundred years before the Christian era to 
receive the body of King Mausolus, and from which 
this system of mortuary structures takes its name. 
That was intended for one, as, curiously enough, the 
termination of the name of him whose body was thus 
originally disposed would signify ; and save that the 
body was sealed in stone, no further precaution was 
taken against contamination of the air than now ob
tains in the ordinary vault. 

The" new" mausoleum is designed to contain about 
40,000 bodies, to preserve them, though dead, in fair 

[JUNE 22, IBB9. 
thrown back, his mouth open. For many years, it is 
said, the body of the man had remained thus intact, 
unmistakable evidences of the fact being at hand. 
Yet, if thA photograph is to be relied upon, there were 
no observable evidences of death save the stiffness of

· 

the pose, the flaccid give of the m uscles. 
In the "new" mausoleum the advanced scientific 

knowledge of the day will be utilized to its best ; and 
judging from examples that have come down to us 
th rough the ages and similarly treated, intentiDnally 
or accidentally, there is reason to believe that the dead 
of the new mausoleum may readily be made to retain 
symmetry of feat.ure and natural expression for centu
ries, and remain wholly inoffensive to sight or smell. 

Included in the proposed plan is a system of delicate � 

electrical wires, to be attached to the limbs, where any 
doubt remains as to the actual presence of death ; the 
apertures of the receptacles being always open, suffo
cation cannot take place, and the slightest movement 
of t.he wires will serve to ring a bell in the watch room. 

....... 

Tbe VI.1t oC AlDeri�an Engineer" .to London. 

Our readers, says The Ironmonger of .June 1, will 
learn with interest that a party, numbering probably 
220, being members of American societies of civil, min
ing, mechanical, and electrical engineers, accompa
nied by 50 ladies, are expected to reach LiverpDol on or 
about June 5, and London a week later, where they in
tend to remain together as a body for a few days. Lo· 
cal committees have been formed at Liverpool and at 
Manchester, where arrangements are in progress for 
the inspection of engineering works on the day. 01 
days, that may be spent in those cities, and the MayOJ 
of Liverpool has invited the whole party to a conver, 
saziDne in the City Hall on the evening of Thursday, 
the 6th. On Friday, the 7th, members of the party 
will be entertained by the London and Northwestern 
Railway Company at Crewe, by the Midland Railway 
Company at Derby, and, in all probability, by the 
Lancaster and Yorkshire Railway Company at Hor, 
wich. The Whitsun tide recess will be spent in tours 
arranged by the London and Northwestern Railwa:Ji 
Company and by Cook's ageucy. On Thursday, the 
13th, the whole of the gentlemen will be entertainet\ 
by the members of the Institution of Civil Engineers 
at dinner, which will take place in the Guildhall of 
the City of London, by the express sanc�ion of the 
Lord Mayor, Aldermen, and Common Council. On 
the morning of the same day the visitors will be ad· 
mitted to the Houses of Parliament by permission of. 
t.he Lord Great Chambrlain. Her Majesty the Que·en. 
bas been graciously pleased to allow the entire part.; 
to visit Windsor Castle and its surroundings on Satur; 
day, .June 15, and St . .James's Palace, Buckingham 
Pa.lace, and the Royal Mews on Monday, .June 17. The 
Archbishop of Canterbury has acceded to a request to 
allow the members of the American enginering socie
ties and their friends to be show:n over Lambeth Palace 
on Tuesday, .June 18. Excursions up and down the 
River Thames will be organized, and various privileges 
will be granted in order to render the visit a memora
ble one. The Institution of Civil Engineers, with 
their well known public spirit and hospitality, are act
ively exerting themselves in the matter. 

semblance of what once they were, and, best of all, to .. I • I • 

save the ground and its waters, and the air as well, (Jave Dweller. Found In Mexico. 

from that wholesale contamination which the present A dispatch from Deming, .New Mexico, says: " Lieu
system is said to breed. It is a remarkable fact that tenant Schwatka has arrived here. His party has 
our Puritan ancestors, proverbial as they have become been successful beyond expectations in their explora
for sound common sense and reasonable practices in tions, and es.peciallr in Southern Chihuahua, where 
all else, selected eminences, more especially hill-tops, living cliff and cave dwellers were found in great 
for their graveyards and cemeteries, �the later genera- abundance, wild as any of the Mexiean tribes at the 
tions following their lead in this as in many other time of Cortez's conquest. The abodes they live in 
things. Thus it is that in New York we have Trinity are exactly similar to the old, abandoned cliff dwellings 
churchyard on the top of a hill ; even the newer Trinity of Arizona and New Mexico, about which there has 
cemetery on Washington Heights is on an elevation. been much speculation. It was almost impossible to 
Greenwood cemetery, in Brooklyn, is on the crown of get near them, so wild and timid were they. Upon the 
a broad hill. Such situations, it is said, are the very approach of white people, they flee to their caves by 
worst that could be selected, when the health of the notched sticks placed against the face of the cliffs, if 
liviug is considered, because of the water soaking steep, although they can ascend vertical stone faces if 
through the ground, there to gather contamination there are the slightest crevices for their fingers and 
and disease and bear it downward for distribution toes. 
among the habitations. "These cliff dwellers are sun worshipers, putting 

Desiccation, that is the principle of the new system, their new-born children out in the full rays of the sun 
the fluids and gases of the body, constituting 70 per the first day of their lives, and showing many other 
cent of its whole volume and the sole cause of putre- forms of devotion to the great luminary. They are 
faction, being slowly but surely dissipated . •  The recep- usually tall, lean, and well-formed, their skin being a 
tacles, arranged !'lingly and in family groupings and blackish red, much nearer the color Df the negro than 
chambers, have only two small openings each; one by the copper-colored Indian of the United States. 
which the artificially dried air may enter, and another "Schwatka claims that nothing has heretofore been 
to allow of communication with the furnace in· the known about these people, except by the half-Indian 
sub-cellar. The dry air, entering. charges itself in- mountain Mexicans, and thinks his investigation will 
stantly with the vaporized water and" gases, passing be of immense anthropological and archreological 
through pipes to the furnace, being there purified by value. He estimates the cave and cliff dwellers to be 
fire and then forced outside, with no evidences of cor- from 3,000 to 12,000 in number, armed only with bows, 
ruption remaining in it. 

. 
arrows, and stone hatchets." 

As to the condition which constant curl'ents of dry ... I ••• 

Xl. PHY81C8.-A pparatu8 to Illustrate tile Injillellcc of FreM_ 8n 
the VolMllIsing Point of Ice, and Other Pheoomena.-By Prof. 
SIDNEY YOUNG.-An interestinll series of experiments, with the 
description of an apJlI!ratu. for performing In the line of Carnel-
le�"'::'::�.;�.��I.���.����.�.�.����.�;�?�I<;:: 11286 

air induce, a photograph was exhibited of a pili'ri-' TIm tinfoil so commonly used to wrap Neufchatel 
which soma travelers had come ·upon among the arid:j'GtiieeMt, ...... ilig gum, various kinds of candy, and all 
moulltain plains of the Himalayas. AppAftDfty·. __ of 4w!wlngtobacco, is said to be dangerous on 
hausted from lack of water, he had sunk down spon . account of the lead in it. Its use for wrapping articles 
the ground, leaned against a rock, aDd died; Ala �'"(If ree4 ... been forbidden in France. 
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TDIE SIGNALS BY THE JU.GNESIlJ]( LIGHT. 

To the·Editor of the Scientific .American: 
Having recently seen a magnesium flash light used 

for instantaneous photogl-aphy, it occurred to me that 
the intense light produced could· be utilized to advan
tage for distributing standard time siguals by night. 
I decided to test the principle in a practical manner, 
and have obtained some very satisfactory results. The 
ordinary flash lamp, as made for photographic pur
poses, is an alcohol lamp giving a large flame through 
which a charge of magnesium powder is blown by 
means of a rubber bulb held in the hand. On pressing 
the bulb the magnesium is instantly ignited by being 
brought in contact with the alcohol flame. A lamp of 
this kind was fastened to a suitable frame, to which 
was attached a common telegraph sounder. A heavy 
weight was suspended over the bulb of the flash lamp 
in such a manner that it could be instantly released by 
the action of the sounder, thus depressing the bulb 
and firing the magnesium. The apparatl!s was con
nected with the signal circuit of the standard clock 
and a series of experiments was made. By previous 
arrangement the signals were observed by Mr. H. H. 
Clayton, of the Blue Hill Observatory, at a distance of 
twelve miles, and were seen with great distinctness. 
Rough observations showed that the time lost in the 
action of the firing mechanism was less than 0·4s. 
This error was nearly constant, and can be rendered 
practically inappreciable by properly constructed ap
paratus, specially designed for the purpose. The flash 
light would have the advantage of being visible to the 
unaiderl eye at a much greater distance than a time 
ball. 

Being necessarily used in the evening, it would be 
seen by many whose only leisure time is after working 
hours. A flash signal fired from a hill or from the top 
of a high building would be visible in all directions for 
many miles. The cost of the apparatus ie very small 
when compared with that of the time ball. I think 
that a system based on the principle which I have 
described will recommend itself to those interested in 
t.ime service matters as -cheap and effective. 

WILLARD P. GERRISH. 

Harvard College Observatory, June 8,1889. 
411'" 

Th.e Parie Exh.tbltton. 

LSPlI:OIAL OORRBSPONDBNOB OF' THB SCIBNTIFIC AMBRIOAN.] 
PARIS, June 1, 1889. 

Some idea of the immensity of the Paris exhibition 
may be gathered from the fact that, notwithstanding 
the five days I have spent in the exhibition since it 
opened, I have not as yet come across the exhibits of 
agricultural machinery. At a rough guess I should say 
that to walk through the aisles straight ahead, without 
turning back, would involve a tramp of at least a dozen 
miles, and one of the difficulties is to know where to 
begin and where to leave off without missing items Of 
i111Portance. Resuming, however, my general survey of 
the principal buildings; one cannot fail to be struck 
with the amount of gilding apparent everywhere. The 
interiors of the domes of the buildings are ablaze with 
it, and to judge from the exhibits we may call this the 
gilt year. In the Austria-Hungary section of ceramics, 
glass, etc. , which is one of the most charming and 
artistic sections of the whore exhibition, the gilt gives 
a distinguishing tone to the exhibits as a whole, the 
effect bein� soft and elegant. Refined beauty, indeed, 
seems to pervade this whole section, which casts all 
its competitors entirely into the shade, and makes the 
visitor feel dissatisfied with them. This effee1l is ob
tained without the vulgar glare that usually attends 
the employment of much gold,by means of the pat
terns, which are small and intricate, after the East 
Indian style. In the Belgian section, gold again pre
dominates, the ground being white and sufficiently 
prominent to give a distinctly whitish character. The 
exhibits of the Pays Bas in this section are somewhat 
meager, and there is more vacant floor space than 
needs be. There are some excelleut tapestries in the 
Belgian department, but in this part of the exhibition 
a good portion of the space is not yet opened to the 
pUblic. 

The Australian colonies have a fair exhibit, but not 
any better than they had at the centennial. We find 
here the usual models of huge gold nuggets and 
specimens of the fauna and flora of the colony, with 
some very fine photographs of the great trees, the 

_largest of these photographs measuring about 4 feet 
by 2� feet, and showing a tree 326 feet high. The 
quantity of statuary in the exhibition is very remark
able. Indeed, in one side of the quadrangle of the 
grounds inclosed by the main buildings and ending at 
the Eiffel tower. I'counted 125 statues, a large propor
tion being in front and in the neighborhood of the 
refreshment rooms. A great many of these exhibits are 
in an unfinished state. Hence nothing can be said about 
them; but some of those that are apparently finished 
are sadly marred by faulty joints of arms, legs, etc., 
where those members are affixed to the main body. 
Those who have seen the Albert memorial in Hyde 
Park will remember to what a painful extent this 
I18.wedefect is apparent, and visitors to Paris will not 
fail to .observe it up.on seeing. the beautiful grGQp!I of 

statuary in front of the Grand Opera House. Surely 
there is no great difDculty in remedying so demoraliz
ing a blemish. 

As one enters the hall of statuary in the Palais des 
Beaux Arts, the coup d'reil is very impressive indeed, 
and it is very difH:cult to define whence the impressive
ness arises. N 0 doubt the immense size of the hall with 
nothing but statuary in it has something to do with it, 
as also has its great height, but be the cause what it 
may, it is a majestic as well as a beautiful display. The 
galleries of this hall are not as yet opened to the public, 
nor indeed are there any exhibits in them, exeept it be 
some tapestries that hang against the wall. There 
are in this section about twenty tapestries (mostly of 
the last century and upon biblical subjects), and these 
will form very attractive objects to American visitors. 
In some cases plaster casts are doing service as repre
sentatives of masterpieces that could not be moved to 
the exhibition, a case in point being" La Jeunesse 1, 
by Antonin Cartes, the original being in the Luxem
bourg Museum. Among the prominent statuary, the 
following may be mentioned: A bronze group by A. 
Cain, of a life size rhinoceros and two tigers, the 
former having crashed his horn into the side of one of 
the tigers, which lies on its back with its claws help
lessly distended, while the other is vainly trying to bite 
through the mail of the rhinoceros. This is an ex
ceedingly effective and fine production, as is also an
other exhibit of the same artist, representing an alli
gator in the jaws of a lion. 

There is a full size statue of Mons. Chevreul, t.hat is 
very life like and natural, and a bust of Henry George
hidden away in a corner. A plaster statue entitled 

"Berger and Sylvain," which belongs to the govern
ment, and was in the salon of 1884, is an artistic piece 
of work, but a.bad joint iu the muscle of the right arm 
is a prominent blemish. Some of the plaster models 
are very large, one I noticed being about 14 feet high 
�ud 8 feet wide. The subject is the return of veterans 
from the war. The main figures are two soldiers em
bracing eallh other amid a profusion and confusion of 
warlike implements, with two women drawing together 
with outstretched arms the folds of battle flags whose 
staffs are in the hands of some soldiers beneath; the 
size as well as the execution of this exhibit make it 
notable. Another exhibit, a woman mourning over a 
tomb, is very effective, and reminds one very forcibly 
of the bronze statue (of similar motif) in Woodlawn 
Cemetery, N. Y. "Moliere et sa Servante," from the 
salon of 1886, is also beautifully executed, but the sheet 
of paper -Moliere holds in his extended band is too 
small, so that the servant, instead of looking at it, is 
looking clear over it. The pen Moliere holds in hie 
right hand is a veritable quill, coated with plaster, 
part of which has fallen off, exposing the quill-a defect 
which will doubtless be remedied in due course. There 
are several good representations of the " femme 
furieux" and of the or femme militaire." 

A notable exhibit in this department is some tinted 
busts and statues by A. Wiezenberg, "Rome, 1889." 
Gibson's tinted Venus created, it will be remembered, 
quite a stir in the artistic world in 1862, at which date 
it was exhibited in the London Universal Exhibition. 
The effect of the tinting has been somewhat marred 
by a blue vein in the marble, running almost around 
one thigh. Wiezenberg's exhibits are, however, of a 
very clear, pure marble, and are in some cases so 
slightly tinted that the casual observer does not for 
the moment discover the tinting. The best specimen 
of this exhibit is a life size bust entitled Mapye A. She 
has a faintly tinted bandanna around her head, and 
around its edges are two fine gilt lines. Similar lines 
run around the collar of her bodice. Her eyes are 
very faintly tinted, giving them an exceedingly natural 
appearance, and one has to inspect very closely to dis
cover the tinting. The execution of this exhibit is 
very charming, the face not perhaps so beautiful, but 
so expressive, natural, and warm, with an individuality 
that delights the beholder. Undoubtedly this will be 
a general favorite with the public at large. 

The same artist exhibits a life size " Germania," in 
which the hair is plainly and the eyes slightly tinted, 
but the latter not all over, the term" shaded in parts" 
perhaps being a more correct one. A third example is 

"Ideal," in which the eyes are so plainly tinted that it 
gives the idea somewhat of an artistic trick. Her tiara 
is gilded, and the general effect of the whole is not al
together good. A fourth exhibit is" Reale," whose 
hair is very effectively tinted, and the eyes are good at 
a distance. The first named is by far the best, al
though only a bust, while the others are full figures. 

Near this group, and one each side of the doorway, 
are two exhibits that are good in their way. Both are 
in terra cotta. and by Holden Hertzberg. The best is 
a .. Whistling Boy." The position in which he is placed 
is anexceedinglv happy .one, for, being close to the door, 
he looks as though he had just entered it, and was 
taking a general survey of the hall. He stands with 
both feet apart, his hands in his trousers pockets, his 
back bent slightly in, and the whole pose is of a happy
go-lucky yet contemplative style tha.t is very taking. 
It is difficult to conceive that this is an artist's concep· 
tiQn. because .of. tbe peculiar individuality.of the face, 

which has a frank, trustworthy expression, combined 
with the acute intelligence that is m.ore often found 
in the good street boy than in the good schoolboy. 

A companion exhibit on the other side of the same 
doorway represents a boy with the two forefingers of 
his left hand in his vest pocket and his right 
hand in his trousers pocket, while his eyes are partly 
closed and looking sideways. As there is no title 
to this, I presume it is expected to teU its own story, 
but it does not. The attitude would interpret very 
well into "Can I afford to buy it?" or " Can I scrape to
gether enough money to buy it?" bllt there is an acute 
cunning iu the face, and the "trained side look in the 
eyes would rather suggest (outside the position of the 
hands), "I'm a-watch in' of yer." The nose is sharp, 
the face somewhat lean, and the lips thin, giving an 
idea of general-untrustworthiness. The beauty of t.he 
human form divine is marred in some few instances by 
defects in the coloring of the marble being so painfully 
marked that tinting the blue blotches would seem not 
only permissible, but decidedly necessary. 

A very' effective plaster model represents a large 
gorilla who has seized a female figure, and his right paw 
grips her from the upper rib, round under the arm, 
pressing deeply into the flesh. He is leaning forward 
in an attitude 'of defiance, ready to do battle for his 
prize, and to spring at an assailant who has shot an 
arrow through the flesh on his left side. The female 
is forcing herself from his embrace with all the life 
that is left in her, her hands being partly buried in the 
flesh of his neck. The strength and ferocity of the 
gorilla is beautifully portrayed in this work, around 
which a group of visitors is always found. The sculp
tor (E._ Fremie) was awarded for it a medal of honor at 
the Paris salon. One more striking work of art may be 
noticed before concluding a cursory glance at this hall, 
and it is entitled Lutinerie. On a lion's skin reclines 
a nude nymph who has partly raised herself on one arm. 
Her right hand is extended, and has by the ear ayoung 
satyr, who has evidently been caught in the very act of 
trying to take her by surprise. The expression on both 
faces is admirable, the one saying, "Ah! I've just 
caught you, sir I" the other has two expressions, one: 
showing that his ear is being pulled much harder than� 
he cares to confess, and the other saying, .. Let go! It's 
all right. I know you don't really mean it." The Iilculp
tor is Jean de Villeurs. 

The exhibits of painting a.re arranged in rooms or 
salles, but no seats are as yet provided for them,and 
from the narrowness of the doorways,' considerable 
crushing must inevitably occur on days when the at
tendance is large. Of course there are some flne 
pictures, a great many fine pictures, in fact, but there 
are alsD some tha.t are otherwise, among which I should 
place a picture numbered 03 in salle No. 1. It is a. 
female whose' dress has an .unnatural satiny gloss, 
and is dotted over with vertical splashes of many 
colored paints. Her face is covered with a remarkably 
pronounced yellow .that could not possibly be pro
duced naturally, nor indeed artificially by any ordinary 
means save by a heavy coating of yellow ocher. The 
splashiness of the dress leads one to suppose that this 
painting is one of that new order of which something 
has been heard in London lately, and of which it has 
been said that, if you look at the splashes long enough, 
it breaks on you like a revelation that a beautiful pic
ture is emerging from them. I ha.ve not tried this pro-. 
longed gazing, as a short gaze is quite painful enough. 
In connection with pictures, one cannot altogether 
ignore the matter of picture frames. All very large 
picture frames are of gilt moulding, of course, but in 
the matter of smaller ones, -say under three feet, I found 
more artistic frames and a greater vllriety in New York 
(on my visit last December) than I find here. This may, 
of course, be partly on account of the gilt craze (which 
exists not only in picture frames, but also in mirror 
fraIries and over mantels, in England), which does not 
seem to have extended to the United States. 

JOSHUA ROSE .. 
.... ,. 

DECISIONS RELATING TO PATENTS. 
U .5. Ctreult Court.-50uth.ern Dt.triee of' NeW" -Work. 

YOUNG et al. v. FOERSTER. 

PATENT STONE SAWING MACHINE. 
Cox, J. 

A machine purchased of the complainant, the pa
tentee, by the employer of the defendant, was repaired 
and its construction somewhat changed oy the de
fendant in his capacity as an employe of the purchaser. 
Held that the purchaser was 'at liberty to repair and 
improve it within the limits of his contract, and that 
so long as the identity of the machine was not de
stroyed, its owner had the right to discard useless parts 
and add new ones which might improve its action. 

One who has a license to use the whole of.a machine 
does not become an infringer by the use of a part only. 

... I. 
To expel mosquitoes, take of gum camphor a piece 

about one-third the size of a hen's egg, and evaporate 
it by placing it in a tin vessel and holding it over a 
lamp, taking care that it does not ignite. The smoke 
will 800n fill the room and expel the mosquitoes, and 
they -will not return, even though the windows should 
be left open all night. 
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AN IIIPROVED END GATE FOR VEHICLES. 

. The illustrati.on herewith represents a wag.on end 
b.oard which has been patented by Mr. The.od.ore B. 
Burr, .of Harlan, I.owa. It is adapted t.o be firmly 
l.ocked in upright p.ositi.on, readily carried t.o a h.ori
z.ontal positi.on .over the wag.on b.ody f.or dumping, as 
shown in d.otted lines in Fig. 1 , .or placed in h.oriz.ontal 
positi.on f.or use as a sc.o.op, as sh.own in Fig. 2, with
out the dism.ounting .of the driv,er fr.om ,the vehicle. A 
transverse plate is attached t.o the b.ott.om .of the b.ody, 
at the end, with a gudge.on at each extremity. Strap 
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BURR'S ElfD GATE FOR VEHICLES. 

backward, thus enlarging or diminishing t.he area .of 
the b.olt discharging int.o either one .or the .other c.om
partment. 

Gaston Plante. 

The well-kn.own French electrician Gaston Plante 
died suddenly at the age .of fifty-l.our. The principal 
w.ork .of Plante's life, says Industries, was his investi
gati.on int.o the v.oltameter, the practical result .of which 
was the inventi.on of the st.orage cell wit,h lead plates. 
Plante experimented up.on all con�eivable metals and 
c.ombinati.ons .of metals t.o be used f.or electr.odes in v.olt· 
ameters, .and the result .of his numer.ous tests . was t.o 
show,that Jead is, all things considered, the bes,t active 
material fr.om a; practical p.oint .of view, th.ough the 
am.ount .of energy which he f.ound p.ossible t.o st.ore per 
unit .of weight was greater in the case .of

' s.ome .other 
metals. 

Like a true scientist, Plante gave his disc.overies t.o 
the w.orld with.out having patented his inventi.ons, and 
.others have reaped the benefit of his lab.ors. The im
mediate cause which pr.ompted him t.o undertake the 
l.ong series .of investigati.ons was n.ot the desire t.o find 
a st.orage battery, because in th.ose days the applicati.on 
.of dynam.os t.o electric lighting was still unkn.own ; it 
was the desire t.o study the effects .of electric discharges 
.of great quantity, which were n.ot attainable with fric
ti.onal machines and Leyden · jars. The disc.overy .of 
the lead accumulat.or was, s.o t.o speak, a by-pr.oduct .of 
his investigati.on. He als.o invented what he called the 

rJ UNE 22., l�. 
Alf IJ[PROVED LOCK. 

A l.ock especially designed f.or use .on freight car 
d.o.ors, wherein the part.s are s.o c.onstrncted that the 
hasp may be secured t.o place by the l.ock itself, .or by 
the .ordinary f.orm .of padl.ock, is illustrated herewith; 
and has been patented by Mr. Haller C. Fr.ost, Of Farm
ingt.on, Cal. The staple is held in place in the l.ock by 
a nut, and has an .outwardly extending flattened head 
with a central aperture adapted to receive the b.ow .of 
a padl.ock. The main b.ody .of the staple is preferably 
r.ound, but it has recesses thr.ough its b.ody adapted to 
receive a l.ocking bar m.ounted ab.ove the staple and 
guided by brackets, this l.ocking bar n.ormally h.olding 
the staple in l.ocked p.ositi.on by means .of a spring bear� 
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FROST'S LOCK FOR FREIGHT CAB DOOR.S. 

• •  machine rhe.ostatique," being essentially a c.ommuta
hinges attached t.o the end gate have a bearing up.on t.or which, .on being turned by a crank, rapidly changed 
the gudge.ons, and j.ointed supp.orting bars c.onnect the the grouping .of the sec.ondary cells fr.om parallel t.o 
b.ody and the end gate, st.ops .on the side b.oards limit- series. 
ing the f.orward and rearward thr.ow .of the supp.orting Of late years Plante dev.oted himself alm.ost exclusivebars, while a hinge .on the .outer face .of the end gate ly t.o the repr.oducti.on .of mete.or.ol.ogical phen.omena in haM a detachable bea�i?g .on the ke�per .of th� trans- the lab.orat.ory by electrical effects, and he succeed
veTse b.ody bar. The ?olI�ted supp . .ortlllg bars sh�e .one ed in thu!, imitating hail, gl.obular lightning, etc. His 
upon t?e other at theIr pIv.otal �OlDt, and are PIV.oted 1 latest publicati.on was a small b.o.ok .on this subject, 
at theIr outer ends t.o the b.ody and to the end gate. and he has als.o CD tributed t.o the exhibiti.on at Paris 

ing up.on the t.op of the l.ocking bar and secured t.o the 
l.ock case. The l.ocking bar has an inclined sh.oulder 
directly opp.osite the keyhole, and the key is f.ormed 
with a n.ose pr.ojecti.on and an inclined face, whereby, 
when the key is inserted, the l.ocking bar will be m.oved 
against the tensi.on .of the spring to release the staple, 
as sh.own in the secti.onal view, s.o that the staple may 
be turned t.o a p.ositi.on t.o permit the withdrawal .of 
the hasp. 

. �  . . . 

When the end gate is t.o be used as a sc.o.op b.oard, it is 
n 

s.ome very interesting apparatus and specimens in 
ELECTRIC LAIIP HAlf GER. 

This device, sh.own in the acc.ompanying illustrati.on, 
invented and patented by Mr. J.ohn Bucksey, .of 
N.o, 70� Sparks Street, Ottawa, Canada, is simple 
and efficient in .operati.on, elegant in appearance, 
and designed t.o save c.onsiderable lab.or in taking 
care .of electric street lamps and expense f.or 
br.oken gl.obes. The ir.on arm carrying the lamp 
is f.orked and is hinged t.o each side .of the main 
p.ost. The electric wires lead fr.om insulat.ors at head 
.of p.ost t.o insulat.ors at the place .of the hinge, and 
thence al.ong the arm t.o the lamp, thus all.owing the 
lamp t.o be raised .or l.owered with.out tensi.on .or slacken
ing .of the wires and permitting it als.o, if desired, to be 
raised, l.owered, .or l.ocked in any positi.on with.out be
ing extinguished. 'r.o l.ower the lamp f.or cleaning, etc. , 
the .operat.or unl.ocks the b.ox c.ontaining windlass at 
the f.o.ot .of the p.ost, inserts a cranI!:: and unwinds the 
drum, .on which turns an endles8 cable. The lamp is 
thus l.owered t.o p.ositi.on sh.own in the illustration, 
within easy reach .of the .operat.or, d.oing away with the 
necessity f.or climbing. 'l'he lamp being cleaned, etc. , 
is .once m.ore raised int.o p.ositi.on, the crank is with
drawn, the d.o.or l.ocked, and the .operat.or g.oes .on t.o 
the next lam p  w ith.out l.oss of time. The drum . .or 
windlass .operating the cable is simple and p.owerful in 
acti.on, raising and ' l.owering the lamp with flase. with-

supp.orted by the fully extended members .of the sup- c.onnecti.on with this w.ork. 
p.orting bars and the end hinges resting up.on the gud
ge.ons, t.ogether with the hinge bearing up.on a strap 
plate. T.o unc.over the end .of the wag.on b.ody f.or 
dnm ping, the supp.orting bars are thr.own upward t.o 
assume a peTpendicular p.ositi.on, and the end gate is 
lifted up,b.odily, the hinges disengaging fr.om the b.ody 
plate, when the gate is carried up t.o the h.oriz.ontalp.o
siti.on sh.own in d.otted lines. 

• • • • • 
AN 1IIPROVED BOLTIlfG CHEST. 

A b.olting chest designed t.o facilitate the cutting off of 
tlie pr.oduct at any desired p.oint in separating the fine 
fl.our. middlings, etc. ,  is sh.own in the acc.ompanying 
illustrati.on, and has been patented by Mr. Hugh 
McEwen, .of Tiverton. Ontari.o, Canll.da. The reel, c.ov
ered with any desired number .of b.olt cl.oth, is attached 
to a central l.ongitudinal shaft j.ournaled in bracket 
bearings in the ends .of the frame, .one extremity of the 
shaft having a drive pulley. The p.osts of the frame 
are connected by four,rDds, upon which a cut-off is held 
t.o slide l.ongitudinally, this cut-.off c.onsisting of a rect
angular plate .with a. central opening t.o receive the 
reel. The c.overing of the b.olt is made of cl.osely'W.oven 
cl.oth, secured rigidly to the inner faces of tbe posts, 
and also t.o the upper edge .of the cut-.off, whereby two 
compartments are .obtained, .one at eacb side .of the cut
off, while bel.ow the l.ow�r r.ods . connecting · the p.osts 
the cl.oth is: connected and carried downward in funnel
shape, ,the l.ower extremity .of each funnel having a 
metal sleeve, The cut-.off iias .one .or m.ore set screws 
fOf-h.olding it in such p.ositi.on al.ong the l.ongitudinal 

IIcEWElf'S BOLTIlfG CHEST. 

r.ods as may be desired. The' material t.o be b.olted is 
passed int.o the reel by means .of a suitable chute at the 
fr.ont .of the machine, the tailings finding their exit 
through a chute at the rear, wbile the fine, flour is 
passed thr.ough the reel at the for'ward end, abd -' the 
mi ddlings in the sec.ond cbmpartmerit. ' As the 'cbop 

, �pro8.ches the center .of the reel! and; the.gra\ie 6fft6tir becomes m.ore or less c.oarse; the l!eparatlori 'd�rea 'm�y 
b'e' . .  � by carryin.: the cut-afr

' eltli.,r forward' .or 

A BOOT OR SHOE SOLE PROTECTOR. 

The acc.ompanying illustrati.on represents a device f.or 
pr.otecting the b.ott.oms .of 
b.o.ots .or sh.oes fr.om being 
s.oiled when fitting .or try
ing them .on in a st.ore. It 

f.orms the subject .of a pat
ent issued t.o Mr. L.ouis P. 
Lang, of Allegheny, Pa. 
The device consists .of a 
l.ongitudinally expansible 
and c.ontractible b.ott.om 
cover, made preferably of 
r u b b e r  webbing, .of a 

LANG'S SOLE PROTECTOR. length t.o take in the great-
er p.orti.on .of the tread .of 

the b.o.ot .or shoe. Between tw.o thicknesses .of this 
elastic material is a metal plate, united intermediately 
.of its length t.o the material, and secured t.o the fr.ont 
end .of the material is a wire l.o.op, t.o be entered be
tween the upper and s.ole, s.o as n.ot t.o be .seen by the 
pers.on trying .on the sh.oe. Secured t.o the rear end 
p.orti.on .of the c.over are .opp.osite side uprights, fr.om 
which ' a rubber band is held t.o stretch ar.ound and 
hold the pr.otect.or .on the heel .of the sh.oe. The device 
is adapted f.or ready applicati.on .on a sh.oe being fitted 
with.out attracting the n.otice .of the cust.omer. 

.. , . .  ., 
sat"e Tran.portatlon 0.- Sulphuric Acid. 

Herr Bickmann has patented in Germany a pr.ocess 
f.or enabling sulphuric acid for manufacturing purp.oses 
t.o be safely transp.orted. 'He takes advantage .of a 
pr.oPerty .of certain salts-.of which alkaline sulphates 
are representatives-by which they give up their water I 
.of crystallizati.on when heated and take it up again 
when cool ; '  and he d.oes s.o by mixing the salts in an 
anhydrous c.ondition with a calculated quantity .of sul
phuric acid. The wh.ole mass bec.omes granular, .or 
may be f.ormed int.o cakes ; and when heated the wh.ole 
liquefies and may be used as if it were sulphuric acid, 
f.or the presence .of bisulphate .of soda d.oes n.o harm. 

Phy.lclan'. Begl ..... 1'or .the Next Cen.u •• 
The' superintendent df the U. S. census f.or 1890, 

Robert P. P.orter, earnelftly asks the c.o-.operati.on .of the 
medical professi.on tliryugh.out the c.ountry in the per� 
fecti.on .of the mortalit� and vital statisties for the year 
c.ommellcing J une 1; 1889. With this view " physician's 
registet;i " are being 'issued t.o all wh.o cau be 'reaebed, 
and phYsici8.tls tlOt recefving the�iare ihvited .to send B1JCKSEY'S ELECTRIC LAIIP HAlf GER. 

to the census · .office in WashingtoJl tn-eref.or. and aid 
the departiuIimt. by';their use,- iii o�ning' more cOin" .out jerking, and preserves a perfect up and d.own ten· 
plete statistics·as to the annual birt1i� and deaths. IIi si.on .on the lamp-hlliding arm at all times. Lateral 
1 880, 26,000 such books were fill8d ' op arid returned to rigidity is insured by tbe arm being divided and hing
the census , .office, and· nearly: all ',' of them f.ound useful ing to each side .of the p.ost; .' With a 12 f.o.ot arm hinged 
in the way designed; 19 feet from the fOot '.of: the post, the lamp can be raised 

. : ., ' ... ·1 ' .. " " ' .  to a height 'of 30 feet from the gr.ound, and cann.ot be 
Myosoti$ alpe8�; V.iCtorla. pI'OVe8Itt; be: &;perleet l tampered 'Witih in any, ""ay. This mechanism, as will 

border �l8Jit in �thi8: la'tic�e� ,�ardy'�bOut:ptiOtectid,ri �fJ seeD :from out, works ; equally well with the wireti 
and easlly multIplied by dlV181.on or fr.om seed. ovet:head .or undergr.ound. 

© 1889 SCIENTIFIC AMERICAN, INC.



JUNE 22, 1 88<).] 
A " FAULT " IN AN OCEAN CABLE. 

The value of laying ocean cables containing two 
cores was shown during the violent storm of N ovember 
25, 1888, when a fishing schooner about 26 miles from 
Gloucester, Mass. , dragged her anchor for some dis
tance until at last she hooked the Rockport cable of 
the Commercial Ca.ble Company's system, riding to it 
for about forty-eight hours and producing the fault 
shown in the illustration. It was found when picking 
up the cable during the repair that 
she had dragged along it for some 400 
yards, tearing off the outer covering 
of j ute and compound, also one of the 
armor wires, rolling it up into a tan
gled mass and at last driving the end 
of the steel armor wire between the 
sheathing of the cable and through 
one of the cores, b ut leaving the other 
absolutely intact. With a single core 
cable of the ordinary type communica
tion would have been interrupted until 
repairs were effected ; but in this case, 
by means of the uninj ured core, traffic 
was passing continuously with the exception of a few 
hours, during which the repair steamer had the cable 
cut in order to remove the fault. Considering the 
extreme violence of the gale and the large size of the 
vessel, it is surprising that the cable did not part. 

The repair was made by the steamship Pouyer-Quer
tier, which was chartered for the purpose, as she was 
the only available cable steamer on this side of the 
Atlantic. Capt. S. Fossard, who commanded the 
steamer, showed such great skill in maneuvering her 
that although two and a half miles of cable was picked 
up and relaid across a tideway of four knots per hour, 
it was found, on completion of the repair, that the 
cable was only lengthened by a few yards. 

The elElctrical department on board was in charge of 
Mr. Chas. Cuttriss, the company's electrician. 

This remarkable " fault " has now been placed on ex
hibition at the Paris exposition. 

We are indebted to t he Electrical W01'Zd for the cut 
and description. 

... � . ,  . 
ASPIRATORS FOR LABORATORY USE. 

BY GEO. M. HOPKINS. 

Wherever a head of water of ten fE-et or more is avail
able, an aspirator is by far the most convenient instru
ment for producing a vacuum for filtration and frac
tional distillation. It is also adapted to a wide range 
of physi<'al experiments. 

Besides the advantage of convenience and compact
ness the aspirator has the further advantage over piston 

Fig. 3.-DTAL ASPIRATOR. Fig. 6.-PLATE AND RE
CEIVER FOR ASPIRATOR. 

air pumps in the matter of cost. They may be had at 
prices varying from $1. 50 to $4 or $5. 

Two kinds are in general use-one of glass, known as 
Bunsen's filter pump, and shown in Figs. 1 and 2 ; the 
other of brass, shown in Figs. 3, 4, and 5. 

The glass aspirator can be purchased of almost any 
dealer in druggists' sun
dries. or chemical glass
ware. Any expert glass 
blower can make it in a 
short time. 

This instrument con
sists of an elongated 
bulb terminating in a 
crooked t u b  e . at the 
bottom and having a 
tapering nozzle inserted 
in the top and welded. 
The lower end of the 
nozzle is located directly 
opposite and near the 
crooked discharge tube. 
A side tube is connected 
with the bulb at a point 
near. the j unction of the 
nozzle and bulb. 

Jeitufifii �mtritau. 
nozzle is connected with a tap by a short piece of rub
ber tubing, and the side tube is connected by a piece 
of rubber tubing, with the vessel to be exhausted. 
Wh·en the water is allowed to flow through the aspira
tor, it leaps across the space between the nozzle and 
discharge tube and carries with it the air from the 
bulb, which is continually replaced by air from the 
vessel being exhausted. 

It is necessary to securely fasten the ends of the ruh-

air for the blast is taken out through the angled tube . 
inserted in the stopper of the bottle. The amount of 
air pressure is regulated by the water pressure and the 
height of the overflow pipe. 

For many vacuum experiments a plate provided 
with a cen tral aperture, and having a tube extending 
·from the aperture to the edge of the plate, will be 
found useful.  The tube is provided with a suitable 
valve, which closes communication with the aspira.tor, 

and which also serves to admit air, 
when required, to the receiver fitted to 
the plate. This plate and various ac
cessories are like the plate and acces
sories of a piston air pump. Comm u
nication is established between . the 
tube oUhe plate and the aspirator by 
means of a pure rubber · tube which is 
practically air tight. 

• • •  

A " FAULT " IN AN OCEAN CABLE. 
According to the Chemiker Zeitung 

(Coethen), at the last sitting of the 
Russian Mineralogical Society, K. D. 

bel" tube connected with the tap or the water pres- I Chrustschoff demonstrated the existence of a new 
sure may force it off, thus causing the breaking of metal which he has just discovered, and to which , he 
the instrument. To secure the best effects with this gives the name rnssium. It approximates closely to 
pump, it is necessary to connect a vertical tube 25 to 30 thoriulll , and is one of the bodies whose existence was 
feet long with the discharge end of the pump. foreseen by Prof. Mendelejeff. We learn also that Dr. 

The metallic aspirator shown in Figs. 3, 4, and 5 is Kruss has named the metal which he has detected 
of course free from all danger of being broken in use, along with nickel and cobalt, gnomium. 
and it has other qualities which render it superior to 04 4 • I • 
the glass instrument, one of which is a much higher Not Bad Advice. 

efficiency, another is its ability to retain the vacuum Mr. Mechanic, if your mind runs to the invention of 
should the flow of water be accidenta,lly or purposely .. small things," as they are often <,aIled in un wise con� 
discontinued. It can be screwed directly on the water tempt, you Illay hit upon a " big bonanza. " Westing" 
tap, and needs no additional pipe to cause it to work house has made $20,000,000 out of the air brake. It 
up to its full capacity ; .  and where a head of water is was called at first a " small thing," using air in that 
not available, it may be inserted in a siphon having a way, but it has panned out well. Other " small things " 
vertical height of ten feet or more. have rewarded mechanics well. Tt.e lead pencil rub-

This instrument is made by Mr. E. C. Chapman, of bel" tip cleared its inventor $100,000 ; the metal rivet or 
Brooklyn, N. Y. Like all instruments of its class, it is eyelet for miners' coat and trousers pockets brought 
based -on the principle of the Giffard injector. Its its inventor a fortune ; boot and shoe heel and sole 
great perfection, however, is due to Mr. C; J. Lawler plates of metal cleared $1, 250,000 ; the glass bell invert
and to its manufacturer. The construction of the as· ed over lamps and gas jets cleared a fortune ; the sim
pirator is shown in section in Fig. 3. The water enters pIe plan of fastening powdered emery on cloth made a 
at A, as indicated by the arrow. The air enters at B, fortune ; the roller skate cleared $1,000,000 before the 
and both air and water are discharged at C. The craze died out ; the gimlet screw realized • millions ; 
water in going through the contracted passage forms a copper tips for shoes netted million s ; the simple needle 
vacuum at the narrower part into which the air enters. 
The starting of the instrument is · facilitated by a dia
phragm which half closes the discharge tube. The 
water is prev;ented from entering the air piI>t! by a 
small check valve shown in the interior of the 1ateral 
tube. Much of the efficiency of this instrument is due 
to the accuracy with which the contracted passage is 
formed. A slight change in the shape of this passage 
seriously affects the results. 

The vacuum produced by this aspirator is equal to 
that of the mercurial barometer, less the tension of 
aqueous vapor. That is to say, when the barollleter 
is at 30 inches, the vacuum produced by the aspirator 
will be about 29% inches. Such a vacuum can be pro
duced by water under a pressure of five and one-half 
pounds. 

In Fig. 4 is shown the aspirator applied to a Geiss
ler tube. It quickly exhausts an 8 inch tube, so that 
the discharge of an induction coil will readily pass 
through. By placing a tee in the connecting pipe, the 
Geissler tube can be filled with different gases. Each 
will exhibit its peculiar color as the spark passes. The 
vacuum is not high enough for a perfected Geissler 
tube, but it is suftlcient for the greater pint of vacuulll 
experiments. The aspirator can be arranged to produce 
a continuous blast sufficient for the operation of a 
blowpipe, and for. other uses requiring a moderate 
amount of air or gas under pressure. 

The method of accomplishing this is illustrated in 
Fig. 5.  The instrument is arranged to discharge into 
a bottle or other vessel having an overflow, and the 

Fig, 5.-BLAST PRODUCED BY THE ' ASPIRATOR. 

threader netted $10,000 a year ;, toys and playthings 
have cleared · thousands ; the ball with the rubber 
string brought an income of $50,000 a year ; the " Danc
ing Jim Crow " netted $75,000 a year ; Pharaoh's ser
pents cleared $50,000 ; the •• wheel of l ife " cleared 
$50,000 ; the chameleon top cleared a fortune ; the U Pigs 

Thill aspirator is used 
i.n the manner indicated 
in Fig. 2, i. e. , the up
ward extension of thQ Fir. 4.-EXB:AUaTIXG . G.I8ILBB TUQ. 

in Clover " puzzle: . has 
within one year made its 
inventor a fortune ; the 
pencil sharpener . clear
ed a fortune. H undreds 
of " small things " have 
turned out well. If you 
have an idea, bring it 
out and let the busy and 
inquisitive world see it. 
T h e  mechanics w h o  
bave been enriched by 
little inventions far ex
ceed in number those 
who have reaped fame 
and fortune by great 
inventions. Put on your 
thinking cap, Mr, Me
chanic, and dive into 
the world of possibih- ' 
ties. T h e  fortune is 
there if you only know . 
h o w  to flnd it.-:-Phe 
Iron 1 ndustr1l, (Jaztt�. 
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The Ne"W Sleel Sleamer PurUan. 

The new and magnificent.passenger steamer _Puritan, 
the latest and finest 'example of American marine archi
tecture, wept on her first public trial trip. down New 
York harbor, on the 13th of June. The trip was a great 
success. She belongs to the Fall River line. 

The model and general plans were designed by Mr. 
Geo. Pierce, Supervisor of Steamers of the Old Colony 
Steamboat Company ; the details of steel hull. etc. , by 
Mr. Edward Faron, of the Delaware River Ship and 
Engine Building Company. The hull was built at 
Chester, Pa. 

Her prineipal dimensions are as follows : Length over 
all, 420 feet ; length on the water line, 404 feet ; width 
of hull, 52 feet ; extreme breadth over guards, 91 feet ; 
depth of hull amidships, 21 feet 6 inches ; height of 
dome from base line, 63 feet ; whole depth, from base 
line to top of house over the engine, 70 feet. Her total 
displacement, ready for a trip, is 4,150 tons, and her 
gross tonnage, 4,650 tons. 

The Puritan is fireproof and unsinkable. She has a 
double hull, is divided into 59 watertight compart
ments, 52 between the hulls and 7 by athwartship bulk
heads. Her decks are of steel, wood covered. Her 
masts are of steel, and hollow, to serve as ventilators, 
and are 22 inches in diameter. 

Her wheels are of steel, 35 feet in diameter outside the 
buckets. The buckets are 14 feet long and 5 feet wide ; 
each bucket of steel, seven-eighths inch thick, and 
weighing 2,800 ponnds, . without rocking arms and 
brackets attached. The total weight of each wheel is 
100 tons. The t wo together are in the nature of enor
mous flywheels for the machinery. The wheels are of 
the kind known as " feathering," and the engine will 
drive them at the rate of 24 revolutions a minute. 

Her rudder is 14 feet 6 inches fore and aft, average 
height 13 feet, whole length of stock 18 feet. It is 
made of steel, filled with wood between the plates, and 
weighs nearly 30,000 pounds. 

Of her machinery, boilers, etc. , Messrs. W. & A. 
Fletcher & Co. (North River Iron Works) were the 
builders, and they were also the contractor! for the 
building and completion of the ship in every part. 

The Puritan has a compound, vertical beam, surface 
condensing engine of 7,500 horse power. The high
pressure cylinder is 75 inches in diameter and 9 feet 

stroke of piston. The low-pressure cylinder is 110 inches 
in diameter and 14 feet stroke of piston. A horse and 
wagon could be driven through this cylinder if laid on 
its side. The surface condenser has 15,000 square feet 
of cooling surface and weighs 53 tons. Of condenser 
tubes of brass there are 147l! miles in the Puritan. Her 
working beam- fs the largest ever made, being 34 feet in 
length from center to center, 17 feet wide, and weighing 
42 tons. W hen it is considered that the section of beam 
strap measures 97l!x11� inches, one may get an idea of 
the enormous strain and the strength of resistance of 
this beam. The main center of the beam is 19 inches in 
diameter in bearing. The shafts are 27 inches in diame
ter in main bearing and 30 inches in gunwale bearing, 
and are the largest ever made in this. counj;ry. They 

- weigh 40 tons each. The cranks weigh 9 tons each. 
T_he crank pin is enormous, the bearing being 19 inches 
in diameter and 22 inches long. 

The ponderous machinery of the Puritan is handled 
by a small supplementary engine. The gallows frame 
is of heavy steel plate, and by its angles easily supports 
the enormous working beam. 

She has eight steel boilers of the Redfield return 
tubular type, and the maximum working pretlsure is 
110 lb. to the square inch. Six of these boilers are 18 
feet 1 inch in width and ' 15 feet 2 inches long ; the 
other two are 10 feet wide and 14 feet long. Each of 
the wide boilers has two shells ; the narrow boilers 
have one each, 7 feet 8 inches in diameter. The boilers 
contain 850 square feet of grate surface and 26,000 
square feet of heating surface. The products of com
bustion pass through two superheaters, 8 feet 10 inches 
inside diameter and 12 feet 4 inches outside diameter 
by 12 feet high ; thence into two smokestacks, the top 
of each being 101 feet 1 inch from the keel. The fire 
room is 78X 127l! feet. There is a donkey boiler on the 
main deck for auxiliary purposes. Hl'lr steam steering 
apparatus has engine of two cylinders, each 24 inches 
diameter, 18 inches in stroke ; this engine alone is pow
erful enough for a big tug boat. 

There are two centrifugal circulating pumps, each 
capable of throwing 10,000 gallons per minute. Be
sides these there are three other large pumps, with a 
combined capacity of 2,000 gallons per minute. Novel 
features are the three steam capstans, one forward and 
one on each quarter, to. be used in docking the boat ; 
each capsta.n has a double cylinder engine, each cylin
der 12 inches in diameter and 14 inches stroke. She 
has two Sturtevant blowers, furnishing fresh air for 
fire room, each capable 0( 50,000 feet per minute. She 
will burn about 120 tons of coal on the trip from New 
;York to Fall River and back. 

The hurricane or extreme upper deck is'open for pas
sengers, and hat! a promenade entirelY'atound ita outer edge. On the saloDn deck there is a continUOBS

'
prome

nade entirely around its area, outside the wheels .
. The 

out4;lr.promenade space of the hurricane cUlck is 10.feet 

[JUNE 22, I8&). 
wide and 42 feet above the water-line. From this deck the machinery had not been developed. The official 
the most magnificent outlooks are afforded. trials have now been completed, and the results are 

The dining saloon is 108 feet 4 inches in length, by 30 before us. During a natural draught trial of four 
feet in width, and 12 feet in height. hours' duration, a mean speed of 20'4 knots was at-

From stem to stern, and in every nook and corner of tained with about 7,000 indicated horse power; and 
the ship, the electric wire is to be found. In all, there during a forced draught trial of one and one-half 
are twelve miles of this wire, and, including annuncia- hours' duration, a measured mile speed of 22'3 knots 
tors, fire alarm, etc. , there are twenty miles of wire on was attained with a mean power of 12,700 horses, the 
the ship, and twelve thousand feet ,of steam pipe. maximum power which was maintained for a consider
There are capacious gangways, grand and imposing able time exceeding 13,000 horse power. The displace, 
staircases, heavy with brass and mahogany, lofty cor- ment of this vessel is only 2,500 tons, yet she carries 
nices, and ceilings supported by tasteful pilasters, the six 6 in. quick-firing guns, six 4% in. quick-firing gnns, 
tapering columns of which, in relief, flank exquisitely and a large number of smaller guns. She is protected 
tinted paneling throughout the length of her grand by a strong armor deck with sloping sides, and she haa 
and minor saloons. And over all this artistic work attained a greater speed than that contemplated in 
and exuberant coloring, the incandescent electric the Blenheim. 
light sheds its soft rays; Every convenience known to At the present moment she is by a great deal 
civilization, and which can contribute to the ease and the fastest cruiser afloat. She is, we believe, two. 
comfort of the traveler on land or when afloat, is in- knots faster than any of the cruisers built by OUI 
cl uded in the internal arrangements of this floating own Admiralty. Moreover. she is specially designed 
caravansary. The arti8tic and luxuriant sense of the for steaming with open stokeholds, and she can attain 
beholder is also abundantly appealed to. a speed of 20� knots with natural draught, or with a 

The electric light plant of the Puritan is the most pressure in the stokeholds not exceeding half an inch 
perfect of its kind, and its kind is of the best known. of water, the pressure allowed by the Admiralty for 
The system used is the Edison incandescent lighting, developing the draught when the wind is not 8uffi· 
and it is furnished by the Edison United Manufactur- ciently favorable for the purpose ; 20� knots may be 
ing Company. The currents are generated by four regarded as her ocean-going speed. 
dynamos of special type and construction, each having The great importance of this high performance with 
a capacity of four hundred lights, or a total of 1 ,600 natural draught will be understood by those conver
lights as a safety load, but capable of maintaining sant with the effect of forced draught upon ordinary 
1,850 lights if required. The dynamos are located in marine boilers, and will be fully appreciated when it 
the forward part of the boat, under the officers' is remembered that the Admiralty in a recently issued 
cabin. 

. 
circular directs that forced draught appliances are 

They are connected in pairs, the motor being supplied not to be used at their full power, or, in other words, 
by two Armington & Sims special double engines of with above 7l! inch of pressure, except in circumstances 
fifty horse power each, two of the dynamos being con- of emergency, and then only for short periods when 
nected with each engine, and the two connected with . the maintenance of the highest possible speed for th 1'66 
each other by direct shafts, so that one or both dyna- or four hours may be of great advantage. The Pie· 
mos can be used at will. The intention has been to monte can steam continuously across the ocean a knot 
make this the most perfect installation ever con- faster than any of the Admiralty cruisers can steam 
structed, the test being higher than ever before re- with forced draught, which they can only maintain on 
quired or given by any electric company. an emergency for three or four hours. 

For fire fighting, the Puritan is equipped with the The armor deck of the Piemonte has sloping sides lJ 
most thorough and complete apparatus, including inches thick, as in the Admiralty cruisers ; upon these 
steam and hand pumps, 

·
extinguishers, tools, etc. There coal can be carried, and in this condition it is claimed 

are fifty connections to the steam pumps, in different that the deck is proof against the attack of modern 
parts of the boat, for flre purposes exclusively. She shell guns up to guns of 6 inches caliber. 
has three hand pumps, and these are of unusual size. This ship is the first to be fitted with new quick-fir. 
She has eight Harkness flre extinguishers, and carries ing guns. Speaking of her armament on a recent oc-
175 fire pails and 36 axes distributed through the ship casion, Lord Armstrong said, " She will be capable of 
at convenient points. discharging against an adversary, in a given time, 

The life-saving service and appliances of the Puritan twice the weight of shot and shell that could be fired 
are also of the best approved establishment and effect- by the largest war vessel now afloat, not excluding the 
iveness. As is the case of all the boats of the Fall River leviathan battle ships of five or six times her size, 
line, the life-saving crew is appointed with sole refer- which could ill withstand the torrent of shell which 
ence to this service, and all its drill and occupation are the Pie monte could pour into the large unarmored por
in the way of perfecting methods in this department. tions of their structure." 

As an adjunct of the life-saving service, and for use The machinery of the Piemonte is wholly below the 
in case the whole ship's company should be threatened, water line ; it has been constructed by Messrs. Hum
the Puritan carries a dozen 26 foot life-boats, 12 life- phrys, Tennant, and Co. , Deptford. There are · two 
rafts, and 1,400 life-preservers. set8 of vertical triple expansion engines, in each ot 

The ornamentation of the Puritan has been in charge which there are two low pressure cylinders, so that 
of Mr. Frank Hill Smith, of Boston, and to him are due there are in each four cranks operated upon. Ample 
the artistic effects in design and finish that this .ship distilling apparatus is provided for making fresh water 
presents. The details of architecture, ornament, paint- for the boilers. At full speed with forced draught, al
ing, etc. , have been worked out and applied by him. though the enormous power of 13,000 horses is devel-

From floor to dome of the saloon deck every foot of oped, the vibration at the extreme after end of the 
surface of the walls, galleries, and ceilings presents a ship never exceeds 12 inches in amplitude. 
marvel of decorative finish, artistic in sty Ie and design, The vessel can carry 600 tons of coal, which will en
exquisitely tasteful in coloring, and blending the finest able her to steam at full speed a distance of 1,950 knots, 
ornamental effects in rich succession. but she will be able to maintain a cruising speed of 

• • • • •  

The lIaUan Crut.er Ptemonle. 

In the. latter part of 1884 the performance of the 
Chili an cruiser Esmeralda, constructed by Sir W. G. 
Armstrong, Mitchell & Co. , attraction general atten
tion. She was a vessel of 3,000 tons displacement, car
ried as armament two 25 ton guns, six 6 in. guns, and a. 
n umber of Hotchkiss and Gatling guns, and she at
tained the then unprecedented speed of 18� knots. 
Her steam trials were attended by Mr. George Rendel, 
by whom she had been designed, but who had recently 
severed his connection with Sir W. G. Armstrong, 
Mitchell & Co. , and had become a civil lord of the Ad
miralty, by Admir.al Brandreth (Controller of the 
Navy), and Admiral 8ir Frederick Richards, who also 
were members of the Board of Admiralty ; by Captain 
Hopkins (Director of Naval Ordna.nce). and by several 
members of the constructive and engineering E!taff of 
the Admiralty. Since this period numerous vessels of 
the class have been added to our own and other navies, 
arid great advances have been made, but none com
parable with that.now achieved in the Italian cruiser 
Piemonte, also constructed by Sir W. G. Armstrong, 
Mitchell & Co. This ve�sel . was described a. few weeks 
back at the meetings of the Institution of Naval Arohi 
tects by her designer, Mr. P. Watts, and the bulk of 
his paper and the discussion which iook place thereon 
were pubUshed . iJ? 01U' iMue  of April 26. Wh.u this 
paper Wall. read, however, the steam trials had not 
been completed. and the results given were based upon 
a Bingle preliminary run,- at which the full . power of 

from 10 to 12 knots for from 50 to 50 days, during which 
she could cover a distance of 13,500 knots. 

Special arrangements have been made for securing 
good turning power in the ship, a large balance rud
der is provided, and much of the after deadwood is re
moved, and at the trials made it was shown that the 
ship could maneuver exceedingly well, completing a 
circle of 508 yards in 3 minutes 24 seconds. 

Lord Armstrong, probably the strongest advocate for 
the construction of this type of vessel, has enumerated 
as their chief features, " Great speed and nimbleness 
of movement combined with great offensive power," 
and " little or no side armor, but otherwise oonstructed 
to minimize the effect of projectiles," and in the Pie
monte all of these features have been secured in the 
very highest degree, and there can be no question 
that for her size she is the most formidable cruiser 
afloat. We are very glad she has fallen into the hands 
of such a friendly government as that of Italy.-Ellgi-
neering. 

... ' e  . ..  

Doe. Heatlnc IIIDk A ft'ecl Ihe 'luaUt)' or 'luantlt)' 
of' BuUer ' 

Experimental studies of this question at Cornell 
University show the following results : First, that there 
is a loss of butter when the milk is allowed to cool much 
below the normal heat of the cow before being put in 
the creamer ; second, that while there may not be any
very great increase of butter when the milk is heated, 
there is IlO risk of injuring the quality of the butter by 
incorporating an exCess of casein, even when the milk 
is heated as high as 135 degrees. 
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A Correc&ion ae to Earth ·rbeorles. 

To the Editor of the Scientific American : 
If the reviewer who, on page 344 of the issue of June 

1, 1 889, of the SCIENl'IFIC AMERICAN, noticed an article 
by Prof. Joseph F. James (not Jones), will agl1in read 
the article he noticed, he will find that the Professor 
does not assume ., the earth to be a hollow sphere " and 
so on, but that he is quoting from some one else who 
does the assuming. The Professor does not desire to 
be credited with any such sort of scientific knowledge. 
He leaves that to others who speCUlate upon the sub
ject. Suffice it to say, he does not believe in the crude 
theories he has noticed. JOSEPH F. JAMES. 

Washington, D. C. 

No vel Experilnente on Light and ElectrlcUy. 

The following is from the London Electrician : " An 
experiment described by M. J. Borgman has an im
portant bearing u pon the explanation of the remark� 
able discovery of M. Hallwachs, in which a beam of 
l ight seems to act as a conductor for an electric cu rrent. 
The latter experiment consisted in placing a piece of 
metallic gauze parallel with, but insulated from, a 
second sheet of metal. The first is connected with the 
positive, the second with the negative, pole of a battery, 
and in one of the leads a delicate galvanometer is 
placed. If, now, a beam of light be made to pass 
through the gauze, and to fall on the plate behind, a 
current is set up in the circuit, and continues to flow 
as long as the illumination is maintained. It has, 
moreover, been shown that the action is due to the 
ultra-violet waves. Now, M.  Borgman wanted to as
certain whether or not the effect was instantaneous ; 
that is to say, whether the commencement and the 
cessation of the current was or was not simultaneous 
with that of the illumination. M. Borgman probably 
reasoned that, if the beam acted in some sense as a 
conductor of the current, the effect must be instanta
neous ; while, if the phenomenon resulted from some 
secondary action, it would probably go on increasing 
up to a certain point with the duration of the illUlnina
tion, and it would also probably continue for a time 
after the light had been cut off. His method of 
making the test was equally simple and in/!"enious. 
The light was interrupted at rapid intervals by 
means of a rotating disk with holes or slits, and he 
placed a telephone in circuit with the battery. It is, 
then, obvious that, if the. effect is instantaneous, the 
telephone will -prod uce a,note co.rrespondin,g in pitch 
to the velocity of the disk ; if otherwise, there will be 
silence. There was silence. A make and break in any 
other part of the circuit could be heard, but not in the 
beam of light : hence we must seek for some secondary 
action on the surface of the plates to explain M. Hall
wach's experiments." 

Lead Poleonlng. 

At a meeting of the Practitioners' Society of New 
York, Dr. Kinnicutt, the president, reported two cases 
of lead poisoning oc-curring from an unusual source. 
The first patient was admitted to St. Luke's Hospital, 
suffering from lead colic and .. wrist-drop." He had 
been employed as a florist ; and on investigation by 
Dr. Vaughan, the house physician, it was found that he 
had been in the habit of biting off the ends of the tin
foil used as wrappers for hand bouquets. The tinfoil 
used for this purpose contained as much as 80 per cent 
of lead. There was no history of other Sources of lead 
poisoning. The second patient was admitted to the 
hospital, suffering from lead colic, and presenting a 
typical blue gum line. He had been in the habit, for 
several weeks, of drinking beer from bottles which, · he 
said,  were cleaned by his emplcyer with lead shot. 
Dr. R. F. Weir recalled the fact that several cases of 
lead poisoning, some years ago, had been traced to the 
use of a popular brand of chewing tobacco which was 
wrapped in tinfoil. Dr. Dana referred to some cases 
of poisoning which had been traced to the consump
tion of certain beverages coming in bottles wUh so
cal led patent stoppers. He said that he had recently 
had two Chinese patients in the hospital service, both 
of whom were suffering from lead poisoning. He was 
unable to trace the source of the poisoning.-Science. 

.. . . . . 

'titnfifi t �tutfit:un. 
Clark Unlve..:elty, Woreeeter, M.aee. 

This new and magnificent institution of learning will 
open its doors and begin its grand career of usefulness 
in October next. Applications of students for entrance 
are now being received. 

Clark University was founded by the munificence of 
a native of Worcester County, Jonas G. Clark, Esq. ,  
whose plans, conceived more than twenty years ago, 
havtl gradually grown with his fortune. His affairs 
have · been so arranged as to allow long intervals for 
travel and study. During eight years thus spent, the 
leading foreign institutions of learning, old and new, 
were visited and their records gathered and read. 
These studies centered about the means by which the 
highest culture of one generation is best transmitted 
to the ablest youths of the next, and especially about 
the external conditions most favorable for increasing 
the sum of human knowledge. To the improvement of 
these means and the enlargement of these conditions, 
the new university will be devoted. His pecuniary en
dowments to the institution rise to several millions of 
dollars. 

It is the strong and express desire of the founder that 
the highest possible academic standards he here forever 
maintained ; that special opportunities and induce
ments be offered to research ; that to this end the in
structors be not overburdened with teaching or ex.am
inations ; that all available experience, both of older 
countries and our own, be freely utilized, and that new 
measures, and eVjln innovations, if really helpful to the 
highest needs of modern science and culture, be no less 
freely adopted ; in fine, that the great o pportunities of 
a new foundation in thi-s land and age be diligently ex
plored and improved. 

Prof. G. Stanley Hall, formerly of Johns Hopkins Uni
versity, is the president. He is one of the ablest. of 
scientific men. 

The corps of profesl5ors and instructors is large, and 
embraces many prominent men of talent of the highest 
order. E very department will be made as com plete 
and effective as possible. 

The organization of all departments will be gradual, 
and the foundation period of the university will cover 
some years. 

Apparatus is being extensively ordered of the best 
makers in this country and in Europe, chiefly from 
those who devote themselves to the special class of ap
paratus in which they excel. 

The university is situated in Worcester, the third city 
of New England in size, with 80,000 inhabitants. It is 
one hour westward from Boston by rail, and five hours 
from New York City. Central among the best New 
England colleges, the location is most favorably chosen 
for attempting the next step in the higher universit.y 
development of the country. 

Worcester.is also the seat of the following institutions 
of an educational character : 

The American Antiquarian Society, an institution 
of national character and repute, organized in 1812, 
with a library of 85,000 volumes, possessing funds and 
collections, and issuing p Ublications of its own. 

The Worcester Free Public Library, containing about 
75,000 volumes and receiving about 250 periodicals. 

The Worcester Poly technical Institute, incorporated 
in 1865, with three large and well appointed buildings, 
fifteen instructors, and a three years' course mainly in 
the sciences and their application to the practical arts. 

The Worcester Lyceum and Natural History Asso� 
ciation, incorporated in 1866, and containing extensive 
local collections. 

Th<l College of the Holy Cross, a Catholic institution 
of high grade, incorporated in 1865, and with a corps 
of fifteen instructor!!. 

In addition to these may be mentioned a law library 
of 12,000 volumes ; a medical library of 8,000 volumes ; 
a State Normal School with a two years' course, eight 
instructors, and about two hundred students ; one high 
school ; the Highland Military Academy, founded in 
1858, with seven instructors ; the Worcester Academy, 
a private institution, founded in 1 874. ; · and several 
other libraries, societies, and educational institu tions. 

The universit.y is located in the western part of the 
city, about a mile from the central station. The 
grounds are over nine acres in extent. 

A plain, substantial, and well-appointed central 
building, 204 by 114 feet, fouI.: stories high, and with 
superior facilities for heating, lighting, and ventilation, 
has. been constructed of brick and granite, and finished 

New Steel Proe·e.e. throughout in oak. 
• 

The Redemann-Tilford steel process is understood to A chemical laboratory, designed after consulting 
consillt of a ' bath with glycerine as the basis. This bath many experts and plans of recent European buildings, 
changes the whole structure of the J:Iletal submitted to and containing about fifty rooms, is nearly completed. 
it, and increases its ductile and tensile strength far be- The foundations of a still larger department building 
yond any record that has yet been established by either are laid. 
private or governmental test. The work of instruction wiil begin on Wednesday, 

When it is stated that the very finest and strongest October 2, 1889, in'the following departments : Physics, 
grade of steel, much better than any now in use, can be under direction o.f Prof. Albert A. Michelson ; Biology, 
J:Ilade by this process at little more than the cost of Dr. Warren P. Lombard ; Psychology, President Hall ; 
crude Bessemer steel, the value of the disco·very may be Chemistry and 

·Mathematics, professors not yet -an
understood. Thus far, in making experiments, every nounced. 
character of tool and steel goods has been worked with, The charge ·for tuition, giving all the privileges of 
and the process has been successfully UBed upon all.� the· university, but not covering laboratory fees, will be 
Manufu ctw·ers' Ri!cord,. · $200 plill" aDUUI". . 

Felling Treee by ElectricltT. 

Hitherto machi,nes for felling trees have been driven 
1;>y steam power, but this is often inconvenient, espe
cially in thick woods, becl1use the heavy machinery, 
including a boiler, must be placed near the tree to be 
cut. These machines, therefore, can only be used on 
the borders of forests or in open spaces readily reached 
by good roads. The London Times, however, reports 
that electric power has been adopted in the Galician 
forests. Usually in such machines the trunk is sawn, 
but in this case it is drilled with a series of holes close 
together. When the wood is of a soft nature, the drill 
has a sweeping motion, and cuts into the trunk by 
means of cutting edges on its sides. The drill is actu
ated by an electric motor mounted on a carriage, which 
is comparatively light apd which can be brought up 
close to the tree and fastened to it.  The motor is capa
ble of tUl"ning around its vertical axis, and the drill is 
geared to it in such a manner that it ·can turn through 
an arc of a circle and make a sweeping cut into the 
trunk. The first cut made, the drill is advanced a few 
inches and another section of the wood is removed in 
the same way, until the trunk is half severed. It is 
then clamped, to keep the cut from closing, and the 
operation continued until it would be unsafe to go on. 
The remainder is finished by a hand saw or an ax. 
The current is conveyed to the motor by insulated 
wires brought through the fo.rest from a generator 
placed at some convenient site, which may be at a dis
tance from the scene of operations. The generator 
may be driven by steam or water power, and does not 
need to be transported from place to place. ' 

.. . . . .. 
Eft"ect of' LlgitC on M.agnetlsRlo 

At a recent meeting of the London Ph ysical Society, 
Mr. Shelford Bidwell showed a lecture experi ment 
ill ustrating the effect of heat on th£' magnetic suscepti
bility of nickel and an experiment showing an effect of 
light on magnetism. In the first experiment a piece of 
nickel was attached to one side of a copper penduluw 
bob, which was held out of the vertical by bringing 
the nickel in contact with a fixed magnet. On placing 
a spirit lamp flame below the nickel, the bob was, after 
a short time, ;eleased, and oscillated until the nickel 
had cooled, when it was again attracted and the oper
ation repeated itself. The second experiment had been 
recently shown before the Royal Society. One end of 
an irolol bar, which had been magnetized and then de
magnetized, was placed near a magnetometer needle. 
On directing a beam of light on the bar an immediate 
deflection of the needle resulted, and on cutting off the 
light, the needle promptly returned to near its initial 
position. The direction of magnetization induced by 
the light is the same as the previous magnetization, and 
the bar seems to be in an unstable magnetic state. 
That the effect is due to light and not heat, the author 
thinks is rendered probable by the suddenness of the 
action. The president said he had tried the experiment 
himself and failed to get any effect, but after seeing 
the arrangement of apparatus used, he believed his 
non-success iue to the comparatively great distance 
between his bar and needle. Mr. C. Richardson asked 
if the results were different for different colored rays, 
and Prof. S. P. 'l'hompson inquired whether the "mag
nitude of the effect varied with the intenSity of illum
ination as in selenium, and also if any change wa.s pro · 
duced by altering the dwection of vibration of the in
cident light. Mr. G. M. Whipple wished to know 
whether any difference was produced by blackening 
the bars, and as bearing somewhat on the same subject 
mentioned an induction magnetometer in which an 
iron bar used was demagnetized by plunging in hot 
water. The results obtained were very irregular after 
the first magnetization, and this may have been due to. . 
the instability shown to exist by Mr. Bidwell's experi
ment. In reply, Mr. Bidwell said red light produces 
most effect, and blackening the bar makell the action ' 
much slower. As regards selenium, the character of 
the effect is similar, but he believes fne causes to be 
different. Polarized light produces no change. In 
answer to Prof. Herschel, he said that any part of the 
bar is sensitive to light, and showed that illuminating 
both sides of the bar increased the effect. 

• •  e ,  • 

Succeee of' ,be BrUIsb Canadian Steamera. 

The Canadian Pacific line of steamers from Van
couver to Japan have now been running for a little 
over a year, and are com pletely cutting out the Pacitic 
mail steamers under the United States flag which sail 
from San Francisco. The rates of freight are much the 
same, yet in the past tea season the Canadian Pacific 
steamers carried 5,357,94.4 pounds of Japan tea, against 
only 735,265 pounds carried by their American rivals, 
and the curious circuml:!tance is that more than nine
tenths of this tea is consumed iil the United States. 
Not in tea only, but in all other goods, is tpe prefer
ence given to the Canadian line, which now earries a. . 
large part of the transcontinental traffic, as well··as 
that destined for the United States. The journey to 
Vancouver is shorter, but this alone would not account 
for this wholesale transfer of trade.-Ccmadian Manu
/w;tvrfiT. 
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COLLAPSE OF THE SOUTH FORK DAlI AND DESTRUC
TION OF 10HNSTOWN. 

(Continued from first page.) 
twenty feet �jde, and rock was spread o\'er both faces. 
The material of the work was clay or silt, apparently 

Jeitttfifi ·, �mtritlu. 
spillway, but which is lot·.ated on the other end of the 
dam from that shown in the same view. 

The following details of the overflow and collapse of 
the dam, as obtained at the spot by the representative 
of the SCIENTIFIC AMERICAN from a witness of the 

THE STONE BRIDGE AND TlIE BLOCKADE ABOVE IT. 

most excellent material, if properly used. It was of whole occurrence, coincide with Mr. Parke's account. 
such nature as to form a thoroughly impervious barrier The water had been rising rapidly, and at midday was 
though, unfortunately, very easily cut away on its ex- within a foot of the top. The spillway was discharg
terior surface. In the core of the structure a row of ing water to its utmost capacity, producing a perfect 
sheet piling could be seen which had been used in the cataract. A little after one o'clock 
original construction, but which added very little to the top was reached, and before 
its strength. The material exhibited marks of stratifi- long the water began to flow across 
cation, showing what miners would call " stopes " or the roadway at the ends of the 
steps upon the sides of the crevasse. At the eastern dam. The streams, growing wider, 
end the regular spill way or overflow wali placed. This worked their way toward the 
is a sluice or canal cut through the rock, about forty center, and eventually pou red over 
feet wide, with its bottom eight or ten feet below the that portion as well. Then the de
top of the dam. It was crossed by two bridges, and struction began. The water began 
some idea of its size can be derived from the evident to cut into the soft material, dredg
length of the one shown in perspective. A fish screen, ing a way the unsupported clay, and 
to prevent the fish from escaping, crossed the channel, every instant increasing the open
but as it was 'only three feet high it could not have ing. In about an hOllr and a half 
greatly impeded the water. It is not now in place, be- the reservoir was empty, and a 
ing broken and destroyed. It is quite possible that it' crevasse 850 feet wide at the top 
was canied away before the overflow began. Five was formed, through whose bot
lines of cast iron pipe, about twenty inches in diame- tom the stream flowed. 
ter. ran through the base of the dam, terminating in Whatever may be the finally ae
masonry tunnels reaching well outside of the base. cepted view as to the principal 
These were permanently closed. The ruin of the gate cause of the great disaster, it is evi
house for these pipes is shown in one of the cuts. On dent that the dam itself was abun
top of the gate house, at the foot of the inner slope of dantly strong enough to hold back 
the dam, as shown in · one of our views, there was ori- the water contained in the reser
ginally a woodAn tower, containing af)pliances for voir until 'a breach had been made 
opening and closing the gates. This tower was carried at the top by the water flowing over 
to o.y a few feet above the water level, and was its face. -To prevent this the spill
reached oIlly by boat. After a former break in the way at the side had been construct
dam, some years ago, this tower was burned, and when ed. Tais spillway was made through 
the dam was rebuilt, this central outlet was permanently solid rock, and had afforded an 
closed. Some of the charred timbers remaining from ample outlet for all surplus water, 
this tower are still to be seen around what remains of the without danger to the dam, for &. 
old gate house. The same ill ustration gives a sectional period of eight years. That this 
view showing the comparative area of the regular spillway should have been made 

The water from 'the lake rushed down the Sout.b 
Fork, carrying with it m uch of the debris of the dam. 
At the village of South Fork it turned with the stream, 
and, after i�undating the village, by - a return wave 
carried much of it away. With a continually increas
ing burden of wreckage it .went down the Little Cone
maugh toward johnstown. At Conemaugh it struck 
the Pennsyl vania railroad's round house. ' It destroyed 
it and scattered the engines in all directions. Near 
this point it also carried away 'the day expre8s which 
was standing there unable to proceed or retreat on 
account of the condition of the tracks. A number of 
the engines from the round house were carried into 
the bed of the South Fork and left there covered with 
rock and material of all kinds. The channel was com
pletely filled, and at present the stream goes through 
a new �hannel several hundred feet distant. Our cut 
gives the scene at this point. Houses in Conemaugh 
that formerly were back from the stream and cut off 
from sight of it by other houses, now stand upon the 
brink of the new channel. How the question of title 
to land will ever be settled cannot be seen. The di
version of the stream is undoubtedly a permanent 
change, and now it runs over what were once building 
lots in the town of Conemaugh. 

The inhabitants of the settlements near the dam had 
obeyed Mr. Parke's warnings, and the loss of life there 
was slight. But johnstown was already flooded, and 
the people, apparently too familiar with floods, and re
garding them only as discomforts, paid no regard to 
the messages from the lake. The torrent poured down 
upon them through the Little Conemaugh. At johns
town this stream bends at almost a right angle and is 
joined by the waters of Stony Creek. This is shown 
very clearly in the bird's-eye view of the region. The 
'flood came in with irresistible power and did not follow 
the curve, but drove across the ben� of the Little Cone
maugh, and rushed over the flats through the heart of 

CROSS SECTION OF THE DAM. 

MASONRY WORK AT THE OUTLET BENEATH THE DAM. 

SOUTH FOB.K LAKE BEFORE TlU D;ESTRUCTIQR OF THE DA¥. 

still deeper is now 
evident enough, 
and had this been 
d o n  e ,  and the 
water thus pre
v e n t e d f r o m  
pouring over the 
face of the dam, 
all positive evi
dence is wanting 
to prove the in
sufficiency of the 
dam to hold back 
the water of the 
reservoir. T h e  
dam was not un
dermined, b u t  
was cut a. w a y  
fr o m  t h e  t o p  
d6wnward, as if 
by a hydraulic 
d r e d g i n g  ma
chine or mining 
plant. 

johnstown until it met · the swollen waters of Stony 
Creek. Here it went in two directions, backing up the 
creek as well as rushing down it. just below the junc
tion of the two streams is the stone railroad bridge. 
Up to this' point the water had carried away every 
bridge it encountered. But the stone structure was 
too strong. It stood the strain and at once the immense 
mass of debris piled up against it. The water was thus 
held back in johnstown as if ;n a shallow basin. It 
formed a gigantic whirlpool and began circling around 
the valley, completing the work of destruction. On tbe 
first overflow it had swept through the city and carried 
a Illass of homes and wreckage into Kernville. When 
all was over, Kernville was left full of the johnstown 
buildings, and to-day it may be said that every lot in 
Kernville has one or more houses on it that once etood 
on the opposite side of Stony Creek. In the region of 
the center of the whirlpool, some structures were left 
nearly intact. 

The water in its passage from the lake to johnstown 
descended about 250 feet. The theoretical velocity duf, 
to this descent would be about 127 feet per second,  or 
between 86 and 87 miles an hour. According to the best 
&CCOUllts that we have, from 16 to 17 .minutes was occn-
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JUNE 22, 188<}.] 
pied in  the passage to  .Johnstow.D, 1,1 distance' of  about 
12 miles. Thus the average velocity could not 'have 
been far short of 50 miles an hour. The impetus of 
such a mass of water was irresistible. As the flood 
burst through the dam, it cut trees away as if they 
were stalks of mullein. 

The region surrounding .Jobnstown has a large lum
ber interest, and many saw logs found their way 
into the torrent, principally coming from the coun
try near Stony Creek. These add
ed to the strength of the blockade 
at the bridge. For several days a 
number of stationary st.eam engines 
have been at work dragging the 
larger pieces of wood and wreckage 
out of the dam, in order to give a 
clear passage to the water and to . 
remove the remains of human be
ings and animals that, decaying, 
may yet give rise to sickness. 

The most widespread movement 
for relief has naturally taken place. 
Contributions of all kinds as well 
as money have been liberally do
nated. After various vicissitudes 
in the way of government, wherein 
the military and civic authorities 
tended to come in confli�t with each 
other, the region has been placed 
under martial law, with Adjutant
General Hastings in command. 

From West Point and Willets 
Point pontoon equipments were 
dispatched, and temporary bridges 
of this description were erected 
where required. Over one place a 
suspension bridge has been built. 
A quantity of tents have been 
pitched, and many of the features 
of army life are to be seen. A view 
is given illustrating these aspects 
of the scene, and showing the Wil-
lets Point pontoon bridge. The 
loss of life is quite uncertain. A bureau of registra
tion has been established for the survivors, and a 
total of about 16,000 indiv�duals are represented on its 
pages. About 1,»00 bodies, over half of · which were 
identified, have been recovered. It is proposed to 
compare the statistics collected with the most recently 
compiled directory of .Johnstown, and thus arrive at a 
better estimate of the loss. 

As stated in our previous issue, the damage to life 
and property by the storm was not confined to the 
Conemaugh region. On the other slope of the Alle
gheny mountains floods and inundations occurred, 
sweeping millions of feet of logs down to the Chesa
peake and out to sea. As a bounty 
is allowed , for the saving of such 
logs, a considerable portion will be 
secured, but many are now atloat 
far out on the ocean. A captain of 
a schooner describes being caught 
auiong t.hem, and gives a graphic 
account of the trouble he had in 
escaping. 

•• • •• 
Ocean (Jurren' •• 

At the recent conversazione of 
the Royal SOCiety a model illustrat
ing the formation of ocean currents 
was exhibited by Mr. A. W. Clay
den. 

. This is practically a map of 
the Atlantic in which the land sur
faces are raised about half an inch 
above the portions occupied by the 
sea. The continents and larger is
lands are made of wood cut into the 
required shape, while the smaller 
islands are represented by pins or 
small pieces of sheet metal driven 
into the board which forms the 
basis of the whole. 

while the fitful and ,uncertain winds of northern lati
tudes are imitated by allowing the jet to be considera
bly dispersed before coming into contact with the 
water. A foot blow6r is attached to supply the wind, 
and any movement of the water is rendered visible by 
scattering over it some lycopodium powder. 

All the principal currents of the North Atlantic are 
shown, including the return current between the 
great equatorial currents, and the northward IItream 

TEMPORARY BRIDGES OVER STONY CREEK. 

along the west coast of Greenland. If a narrow open
ing is made in the Isthmus of Panama all that happens 
is that some of the return stream round the Mosquito 
Bay and Gulf of Darien flows into the Pacific, leav
ing the North At.lantic practically unatY:ected. But 
if a large part of Central America is removed, almost 
tbe whole of the tropical water passes through the 
opening, and the currents from Baffin's Bay and the 
Arctic Ocel\on are drawn down to the Azores. 

There is an absence of evident connection between 
the slack water close to the New England coasts and 
the Labrador current, but the apparatus does not at
tempt to imitate ditY:erences of temperature or ditY:er-

39 1 ,  
(Jom:IDonlcatlon o £  In£ectlou. 

From the number of cases reported of infectious dis
eases that have been communicated through articles 
that hav� been in the possession of those affiicted witb 
such diseases, i t . would seem that greater attention 
should be given this matter. The virulence of mallY 
disease germs has beeD shown, says the Sanitary News, 
to be of long life, capable of being transmitted through 
many years. Cases of scarlet fever, diphtheria, ,and 

typhoid fever have been reported 
in which the infection was .COlllUlU
nicated by articles that had been 
possessed by the sick years before. 

In cases of small pox and yellow 
fever, infection by this means . is 
considered well enough fOI,lQded 
and dangerous enough .to make 
the destruction of clothing and all 
articles exposed to infection im
perative by a general law of health 
departments. If such articles are 
not burned, they must be subjected 
to disinfection by steam at a high 
temperature. 

Our public and circulating libra
rIes, " second-hand " book, cloth
ing, furniture, and other stores, 
are all means by which disease 
germs could be communicated. 
Dealing in .. second-hand·II goods 
has grown to such an extent that 
almost all communities have re
presentatives in their midst. Goods 
may be on the tables of the 
.. second-hand " dealer or broker 
which could have hung in the 
room of one affiicted with some in

fectious disease for weeks, and 110 
one who may want to purcbase, 
or even the dealer himself, know of 
it. Or there may be the furniture, 
or even the bed and bedding on 
which the patient lay. 

Probably the most danger lies in books. With most 
patients there is a time in their sickness when they 
want books with which to pass the hours of convales
cence. Tha home library seldom is sufficient, and the 
public or circulating library is resorted to. The book 
goes from the patient's into another's hands, bearing 
all the seeds of · disease of which it is capable. Either 
there is danger of communicating disease in this way, 
or the germ theory is a failure. 

' 

This matter has been deemed of such importance 
that in many European countries extensive investiga
tions are being made regarding the infectiousness of 
books handled by the sick. The investigation should 

extend to all · " second·hand " goods, .  
and be conducted with great care 
and minuteness. In commenting 
on this subject, the editor of the 
CMistiania (Norway) Sanitary 
Journal gives the following per
sonal experience, which is but one 
of similar cases reported : -'II 

This raised map forms the bot
tom of a shallow tray, which can be 
filled with water up to the level 
of the land surfaces, thereby ob
taining a map (on Mercator's pro
jection) in which the seas are re
presented by the surface of water. 
Underneath the tray a wind chest is 
fixed, and a number of tubes are 
brought up from it through the 
continents, and bent over so that 
the jets of air deiivered from them 
may impinge upon the water. These 
jets are so arranged as to approxi-

1. The Reservoir and Dam. 2. Conemaugh or Frankllnboro. 3. East Conemaugh and buried locomotives. 4. Chemi
cal works. 5. Grist mill. 6. German Catholic Church. 7. B. & o. R.R. Depot. 8. Methodist Church. 9. Cambria 
Co.'� Stores. 10. School House. 11. Cambria Iron Works. 12. West Point Pontoon. 13. Temporary B. & O. R.R. 
Depot. 14. Willets Point Pontoon. 15. School Honse Morgue. 16. Lutheran.Ch�.rch. 17. Baptist Church. 

In 1846 an eight-year brother of 
Illy wife was taken down with 
scarlet fever and died. During his 
illness he frequently amused him
self by looking over a large pic
ture book. This, together with 
several other of his useful play
things, was packed away in a chest 
after 'his death. Twenty-six years 
afterward, . in 1872, a sister-in-law 
of mine journeyed across the chan
nel to England; where I was then 
residing, and with her cam.e the 
chest and the picture book. On the 
second day the chest was opened 
and the b06k presented to ILly two
year old ·· son. Within the next 
two weeks the lit,tle fellow was 
taken down with scarlet fever. The ' 
doctors who were called in con
sultation wondered howthe disease 
was contracted, as there had been ' 
no scarlet fever in the town for 
years. The circumstances of the 
book were called to mind, and 
the indications were clearly that 
the twenty-six year old book hall 
retained ·the · poison and communi
cated it to the child. 

BIRD'S-EYE VIEW OF CONEMAUGH V ALLEY AND JOHlfSTOWN. Had not this book been mention
ed and its history given, here .would 

mately reproduce on a small scale the actual circula" 
tion of the atmosphere a..s laid down on a chart of the 
prevalent winds for' the year. Care is taken to have 
as few tubeS as possible, and they are 80 placed a;s to 
hide the least possible amount of the sea. The strong 
and persistent trades are simulated by bringing the 
openings of the tilbes nea.r to the !i�f� of tb�' w��1 

have been a case of . .  spontaneous ?' . 
ences of rotational velocity. Hence any etY:ect due to scarlet fever. Phthisis is saill to be .communicated 
either of those causes lDust nElCessarHy be absent. by sweepings from carpets in : the rooms Oeeupied by 
All that is attempted is to, deJDonstrate · t,he . conn�" such, pa.tients, yet · .. :56cond-hand " car�ts are not only · 
tion between the prevalent winds and geQerl\ol ogetudc, pJl\oced on :sale, but hung out o! stQre windows and . 
circulation-, by showing that nearly , IIoll the U1ove�en1;fJ djllpla:Ye� ,on . the sidewalks, and no ODe Imow8 how , 
of the water are determined by the direction of the contaminated they may be frQm the expectorations of; 
wlndl -'I;ul �8. o')I.to"n .ot tb, . .  �t.. · the conllumptlv.� 
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PHOTOGRAPHIC NOTE& 

Negatives Developed during Exposure.-M. Tondeur 
has again shown negatives developed during the cam
era exposure. He contents himself, in order to obtain 
this result, with immersing the plate in hydroquinone 
developer and draining it, then he exposes it in the 
camera. If the time of exposure is sufficiently long, 
the development is completed simultaneously ; if, on 
the other hand, the negative has been taken instanta
neously, it must be left the necessary time for develop
ment. What escapes us for the moment is the prac-

_ tical application to be made of this method of action. 
However this may be, it is well to take notice of every
thing fresh, the question of application being one ulte
rior to that of the possibilities that may be in store.
Leon Vidal, in the Photo. News. 

Apparatus for Automatic Photography.-Mr. Enjal
bert, who has already furnished proofs of his ingenuity 
in contrivances, has worked out a very curious auto
matic apparatus, in which all the operations are me
chanically effected by an electromotive engine. This 
apparatus is prepared for the Paris exhibition, where 
it will be seen in work ; but we have been favored with 
an opportunity for inspecting it and seeing it in antion. 
It is certainly a marvel of ingenuity. The appa.ratus 
is started by placing a 10 centime piece in it, and the 
subject having-placed himself in the prescribed place, 
a ferrotype plate is coated with collodion, bathed, and 
adj usted. to the focus of the lens, when the exposure is 
made. It is then led into a developing solution, fixed, 
and washed, and in a very short space of time the por
t.rait comes out of an opening in the machine, accompa
nied by a small frame in which to place it. The 
- ingenuity required to work out all these operations 
automatically is truly astonishing. 

Photographing on Wood. -The following method, 
taken from the Revue Photog1'aphique (translated in 
the Photographisches A 1'chiv), can be recommended as 
a good one : 8 grammes of gelatine are soaked in 500 
c. c. of water, dissolved on a water bath, and 8 grammes 
of white soap are added to it gradually, well stirring 
all the time. The mixture is filtered through muslin, 
a little zinc white added to it, and then rubbed well 
into the wood block and allowed to dry. The film 
should be as thin and even 8.S possible. When dried, 
the following solution is applied to the wood by the 
aid of a broad brush : 

Albumen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 grammes. 
Chloride of ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 '2  " 
Citric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 '2 
Water.. .  . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 c. c .  

The albumen is beaten up to a froth, allowed to settle, 
and then is added the water, the chloride of ammonia, 
and the citric acid, exactly in order given here. When 
dry the film should be sensitized by pouring on the 
following solution, spreading it with a glass rod : 

Nitrate of silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 ' 2  grammes. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 c. c. 

The excess of this sensitizing solution is poured off 
and allowed to dry again. Printing is effected as usual 
in the printing frame. lt is not necessary to over
print. When sufficiently printed, the ' wood block is 
held with its surface for three minutes in a diluted 
solution of common salt. The print will become only 
slightly paler in it. Wash and fix for four or five miIl
utes in a concentrated hypo. solution, wash again for 
ten minutes in running water, and allow to dry. 

Photography Applied to the Prediction of the Weather. 
-With regard to the accident which has occurred to 
the German navy at Apia, it might be advisable to 
refer once more to the theory of Dr. Zenger, of Prague, 
who suggested, as it will be. remembered, to make use 
of photography for the prediction of the weather. 
According to the doctor, photographs of the sun taken 
on orthochromatic plates offer a most infallible means 
to indicate with almost absolute certainty the ap
proaching atmospheric and subterranean disturbances 
at least twenty-four hours before their setting in. In 
these photographs zones are often to be seen around 
the sun's disk-i. e. , rings of circular or ellipt.ical form, 
of white or grayish color-and if these zones appear of 
very large diameter, and of unusual heaviness, this 
indicates that violent storms, thunderstorms, or mag
netical disturbances will soon set in at the place of 
observation. At every ships' station should therefore 
be established a small . photographic laboratory, in 
which photographs of the sun could be taken as often 
as possible. A much more reliable prediction of the 
weather would be afforded by this means than by the 
aid of the barometer now generally in use for this pur
pose, and precd.utions could therefore be taken in good 
time. -H. E . . Gunther, in Photo. News. 

. . . � . 
THE English are contemplating an idea to lay down 

a postal tube between Dover and Calais. The plan is 
to suspend two tubes of about a yard each in diameter 
by means of steel cables across the channel, forty 
yards above the level of the sea. The steel cables will 
be fixed to pillars at distances of about 800 yards, and 
in each tube a litt-Ie railway will run with cars capable 
of carrying 450 pounds ·in weight. . No parcel of greater 
weight than this will be taken, and the eo&t is esti
mated at the modest figure of .$G,ooo,ooo. 

',leatlli, J.aeritaa. 
About Melon •• 

Years ago it was a common practice to plant melons, 
literally, in " hills " raised above the surface of the 
ground, and some _till think such a practice necessary. 
When the seed is sown early there may be some advan
tage in this, since the elevation will be warmer than 
the flat surface. But, as a rule, in soil best suited for 
meloliS-a warm, sandy loam-a more thrifty growth 
and more prolonged health of the vine can be secured 
by making the hills really hollows. Nothing so pro
motes the growth of a melon vine as the drawing of 
fresh earth to the stem, and a vine planted a few inches 
lower than the general surface of the soil, by a gradual 
drawing-in of the soil by the time cultivation ceases 
can be on quite a ridge, and thus get the advantage of 
the hill with the further advantage of having its roots 
in moister and cooler soil than would have been possi
ble if planted on a ridge. These remarks will apply 
equally well to watermelons as to muskmelons. 

In growing melons for home use quality is the first 
consideration. Of late years the effort among seeds
men has been to produce a watermelon with a tough 
rind, adapted to the long shipment from the South. 
This has been obtained at the expense of quality. In 
our home garden it is of no sort of advantage to raise a 
watermelon which will support a weight of half a ton, 
as some are said to do. Neither do we care for its being 
" iron clad " or " copper fastened,"  unless the inside is 
well worthy of such protection. The newer sorts of 
watermelons, while they have been improved for the 
purposes of the shipper, have not been of the average 
quality of some of the older sorts. We have. found 
none superior for this region to the " Gypsey " and the 
" Mountain Sweet." The " Volga " is said to be small 
and of high quality, but we are growing it for the first 
time this year and cannot give an opinion upon it. In 
muskmelons it is also a good rule to select varieties, 
not by size and looks, but by their quality for the 
table. In m uskmelons size is often attained at the 
expense of quality. Many contrivances lrave been pro
posed for protecting young melon seedlings from ·the 
attacks of the striped bugs, which devour them when 
in the seed leaf, but most of them are very trouble
some. For many years I have used a little raw bone
flour, dusted over the young plants as soon as they are 
fairly up. If beetles are there they leave at once, and 
the plants are benefited by the application. 

Early fruitfulness is promoted by nipping off the tips 
of the vines when about three feet long.-W. F. Massey, 
Om'den and Forest. 

.. . . . . 
Government School. In China. 

In 1885, after peace had been declared between 
France and China, the viceroy, Li Hung Chang, ob
tained the imperial sanction for opening military and 
naval schools at Tien-Tsin, where Chinese pupils could 
receive instruction in western sciences. The military 
school has been in operation five years, has 150 pupils, 
and one class has already graduated. It has four Ger
man professors, and the instruction is entirely in the 
German and Chinese languages. 

The naval school 'is divided into two departments
the executive, for the training of naval officers, and 
the engineering, for the training of engineers. The 
number of pupils is 120, selected from the different 
provinces of the empire, and the length of the course 
is five years. The director of studies is Mr. Yen Tsung 
Kwang, who is assisted by three English professors, 
two of whom belong to the English navy. Mr. Yen 
Tsung Kwang is a graduate of the foreign school at 
Foo-Chow, who, after seeing service afloat, was sent to 
the royal naval school at Greenwich, where he gradu
ated with high honors. The remarkable proficiency of 
the pupils of the naval school, as shown at the public 
examinations, reflects the highest credit upon Mr. Yen 
Tsung Kwang and his associates. These examinations 
are conducted much in the same way as at West Point 
and Annapolis. and the subjects em brace all the higher 
branches of mathematics, the difficult problems of 
which the Chinese mind is said to master with extra
ordinary facility. 

A school for instruction in telegraphy was organized 
in 1880, and at present has 48 pupils. The instructors 
in t.his school are Danes, b ut the instruction is given 

[J 'ONE 22, 188<). 
reported that Mr. C. D. Tenney, an American, now the 
private tutor of the viceroy's children, will be placed 
at the head of this college. 

W hen it is considered that hituerto the officers in 
the Chinese army and navy below the rank of general 
and admiral have been taken from the uneducated 
classes, and have obtained their commissions often by 
purchase, and that both branches of this service have 
been without a medical staff, the importance of the 
educational establishments at Tien-Tsin, promoted and 
fostered by the viceroy, cannot be overestimated.
Report of Consul Smithers. 

.. I . , . 
P urdue University. 

• Purdue University, at Lafayette, Ind. , is a State 
institution. It is supported by legislative appropria
tions and by the proceeds of an endowment fund 
granted by the general government. It derives its 
name through legislative enactment from .John Pur
due, who gave to the State for the use of the institu
tion $150,000. It has a permanent endowment fund to 
the aI.Qount of $340,000, and other non-productive pro
perty in buildings, lands, and equipment to the value 
of $330,000. 

It has one hundred and eighty acres of land in its 
campus and farm, fifteen buildings, well equipped 
laboratories, shops, museums, library, and reading 
rooms. 

Its purpose is to afford young men and women of 
Indiana an opportunity to acq uire a good collegiate 
education in mathematics, science, l iterature. and art, 
and at the same time to secure inlStruction and practice 
in such lines of work as will fit them to engage in the 
practical industries of l ife. The instruction is bRth 
theoretical and practical. The usual methods of text 
book study, recitation, and lecture are em ployed, but 
the student is required to put into practice as far as 
possible the instruction which he receives. He, for 
example, not only receives instruction in regard to the 
theory and principles of drawing, pattern making, and 
machine construction, but he is required to make 
working drawings himself, to construct patterns, to 
make the castings in the foundry, to finish and set up 
the machine, and to operate it when it is completed. 
This combination of the theoretical and the practical 
characterizes the institution. 

Being a State institution, the instruction in Purdue 
University is free to all residents of Indiana of suitable 
age and acquirements. Small laboratory, library, and 
incidental fees only are charged. 

The institution embraces seven special schools and a 
prepar;.atory department, as follows : A school of agri
culture, horticulture, and veterinary science ; a school 
of mechanical engineering ; a school of civil engineer
ing ; a school of electrical engineering ;  a school of sci
ence ; a school of industrial art ; a school of pharmacy. 

. . .  , . 
How to Increase your Wages. 

Every thinker knows that the man who would suc
ceed must do more work than he gets paid for, in every 
profession and trade. We take it for granted that the 
man who will do only $20 worth of work a week because 
his salary is but $20 will never get more than $20 a 
week, for the simple reason that he has never shown 
his employer that he is worth more. We figure it that 
an employe who means to succeed has to do from 10 to 
20 per cent more wot'k than he gets actual pay for. 
This he has to do until he reaches a certain point, and 
having reached that point he will find that by as much 
as his income has increased, by so lUuch has the demand 
for amount and intensity of his labor diminished. To 
put this theory into figures, we will say that a boy 
receiving $3 a week should do $4 worth of work ; the 
boy receiving $5 a week should do $7 worth of work ; 
when he gets to be a man and receives $20 a week, he 
should do $30 worth of work ; a man 'receiving $30 
should do $40 worth of work, and so on until, say, the 
salary reaches $75, and then the laborer can give him
self somewhat of a rest, that i8 to say, about $50 worth 
of work will satisfy ' his employer. Labor brings its 
market value, and is seldom overpaid, oftener under
paid. It is the experience-the .. Know How "-that 
brings the money.-Philadelphia Ledger. 

• • • • •  
in the English language. THE center of bulb cultqre in Holland, says Ga1'ten-

A local medical school, with a hospital attached, was flora, is still at Haarlem. as it has been during two 
founded some years ago by the viceroy. This school is centuries and a half. Hyacinths are especially in favor 
now about to be reorganized with an eminent foreign j ust now, and ground suitable for their cultivation has 
doctor at its head, the opject being to qualify young sold for as much as $13,500 an acre, as against about 
men for the medical profession and attach them to the $1,000 /;tiven for land of other kinds. The expense of 
army and navy, as well as other branches of the public cultivation is placed at about $300 an acre for hya
service. cinths and $160 for tulips ; and it is noted that artificial 

In addition to the schools already mentioned, an manures are never used. Narcissml is also grown in 
Anglo-Chinese college will be opened early in the year vast quantities near Haarlem, chiefly for exportation 
1889. The building for this college was commenced in to England. Formerly the export trade in cut flowers 
1 887 and is now nearly completed. It is a fine Gothic was enormous. one Haarlem firm having exported in a 
structure, situated on the left bank of the Peiho, and single season 10,000 cases ; but an agreement was last 
has accommodations for 800 students. The organiza- year entered into by a majority of the Dutch florists 
tion of this college is not yet complete, but it is under- to abandon the sale of cut flQwers as competing with 
stood that the curriculum will be more extended than the interests . of purchasers of bulbs. Attempts have 
at any of the other schools, and will include a general been made to extract the perfume of hyacinths, but 
coarse of study in the English language and literature, only with moderate success, especially from the �m
� Willi all iD mathlllll&ti_ aDd ike I4UllIUIH, · l� ill DUINW point of view. 
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Standard Water Pipe •• 

At the meeting of the American Water Works As
sociation, recently held at Louisville, Mr. S. B. Russell 
read a short paper on standard water pipes. At present 
the consumer orders pipes of the desired diameter and 
thickness. The manufacturer chooses the pattern 
nearest to this diameter, and calculates a core to give 
the req uired weight, but rarely gets the e.xact internal 
diameter. This results in considerable annoyance and 
some loss to the consumer. In America there are 14 
sizes of 6 inch pipe, between 27 lb . and 33 lb. weight 
per foot ; and still they scarcely keep within limits of 
2� to 5 per cent variation in the weight. Wrought 
iron and lead pipes do not vary so much. Mr. Russell 
thought the Association were eminently fitted to im
prove the present condition of affairs, and any plan ap
proved by them would, he said, probably come into 
general use. The standard series should fix the num
ber of classes, five or six weights for each size. The 
weights per foot must also be fixed ; and the uniformity 
of pattern (one of which might suffice for each size) 
would then greatly simplify the joint question. In St. 
Louis there are four classes of 30 inch, and two classes 
of other size of pipe, and only one pattern for each dia
meter. 

• I . '  • 

The Antiquity of Bronze. 

According to an analysis made by Professor Berthe
lot, the scepter of Pepi I . ,  an Egyptian king of the 
Sixth Dynasty, consists of almost pure copper. The 
scepter in question belongs to the British Museum, 
and, ' as a special favor to Minister Waddington, the 
Museum authorities consented to giTe a portion of the 
precious object to be submitted to Professor Berthelot 
for analysis. Some filings from the inside-the scepter 
is hollow-weighing less than � grain, or exactly 

. 0'0248 gramme, were detached for examination. The 
Professor has found them to consist of a reddish u:etal, 
slightly oxidized, and a quantitative analysis, correct 
within one-tenth of a milligramme, has proved the 
substance to be pure copper, without any admixture 
of tin, and doubtful traces of lead. His conclusions 
are that, since archreologists agree in placing Pepi's 
reign at about 4,000 years before the Christian era, the 
introduction of bronze, both in the Old World and in 
America, occurred very nearly at the same period, and 
at an epoch not much farther back than fifty or sixty 
centuries from the present time. 

.. . . . .  

UNIVERSAL HAND LATRE. 

' ·The accompanying cut shows a new hand lathe which 
. has j ust been placed on the market by the Brown & 

Sharpe Manufacturing Company, of Providence, R. I. 
As shown in the cut, it rests upon a table ; but it is 

frequently used as a bench lathe, and is furnished with
out the table. To prevent the bed from being sprung 
or twisted when the lathe is set, there is a pin in the top 
of one of the legs, which allows it  to swivel sufficiently 
to compensate for any slight unevenness of the 
floor or bench. The other leg is firmly secured 
to the bed. 

The top of the bed is flat, and is scraped to 
surface plate. It affords a bearing over its en
tire width for the foot stock and slide or other 
rests. The bearing surfaces ::f these are also 
scraped. 

The foot stock is fastened to the bed by a 
clamp screw, and can be easily shifted or taken 
from the bed. Its spindle moves in a steel 
bushing. and is operated by a hand lever which 
has its fulcrum on an adjustable stud back of 
the spindle. This spindle may be clamped in 
any position, and has a movable stop, which 
serves to limit the forward motion when brought 
against the adjustable stop screw. 
. The spindle and boxes of the head stock are 
steel, hardened and fitted by grinding. The 
hole through the spindle is one-half inch in 
diameter the greater part of its length, IJ,nd 
tapers at the front to three-fourths of an inch 
in diameter. The spindle bearings are tho
roughly protected from grit and dust and are 
lubricated from beneath. 

The tool holder guides on the head and foot 
stock may be set in or out, and enable the lathe 
to be used for turning small shafts, studs, 
screws, etc. , either straight or taper. 

The overhead works consist of two counter
shafts. The first has tight and loose pulleys, 
6 inches in diameter, 2� inches face, also a 
three-step cone pulley. The second has a �()r
responding cone pulley and a driving pulley. 
The hangers have adjustable and self-oiling 
boxes. 

The lathe swings 9 inches over bed and re
ceives 14 inches between centers. The weight 
of the lathe complete, ready for shipment, is about 500 
pounds. The mmal accessories are furnished. 

The Brown & Sharpe Manufacturing Company has 
just issued a very fully illustrated pamphlet on the 
construction and use of the hand lathe, which they 
will be pleased to forward on appliea.tion. 
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. . NEW IIICRO-SURFACE GAUGE. be substituted, thus making. the capacity of the gauge 

The annexed illustrations represent a new tool for practically without limit. 
obtaining fine measurements on the planer or surface This tool is the invention of Mr. Edgar Smith. It is 
plate. In general appearance it is not unlike the ordi- made by Chandler & Farquhar, 177 Washington St.reet, 
nary gauge used for that purpose. It, however, pos- Boston, Mass. , who may be addressed for further in

sesses many advantages formation. 
over all others in beiqg -----_ ...... ' .... >-il ..... _-----

provided with ,gradu- Telephone Vibration. Made VI.tble. 

ated . staff and micro- At a recent meeting of the Physical Society, Berlin, 
meter screw, reading to Dr. Frohlich made a further communication in connec
thousandths of an inch. tion with his older, resultless experiments on the ob
In the hands of skilled jective demonstration of the vibrations of a telephone 

IIICROMETER SURFACE GAUGE . 

workmen th is tool is capable of the finest adj ustment. 
The staff is milled out to receive a steel rod, passing 
through its entire length, and is graduated for a dis
tance of five inches. The slide, carrying the pointer, 
is connected to the central rod by means of a cllJ,mping 
screw, that allows it to be moved instantly and held 
firmly in any position. 

The rod is threaded at the top for a distance of one 
inch to correspond with the internal thread of the cap. 
The latter revolves on the staff, and each revolution 
moves the slide or pointer carrier twenty-five one
thousandths of an inch up or down. 

The pointer is held between clamping collars, and re
volves with them to any position around their axis, and 
it may be moved from end to end through the collars. 
A milled thumb nut secures the pointer in any position 
in which it may be placed . 

The measurement is obtained by first setting the 
pointer roughly, as in all ordinary surface gauges, the 
fine adj ustment being effected by turning the cap. A 
movable collar on the slide is then brought up to the 
proper graduation for beginning, and a similltr collar 

UNIVERSAL HAND LATHE. 

on the staff is made to coincide with the cap, 0 to(l. 
This first measurement ma.y be taken frOID the sur
face the tool rests on, or from any test block or scille, 
and carried anywhere from that to the extreme height 
of pointer a.t its greatest elevation, which is about 12 
inchea With the · one fUfnilhll"d. Longer · pointer • .  may 

disk, in order to describe his new method by which 
positive results had been obtained. In his earlier ex
periments he employed manometric flames, and en
deavored to photograph their movements with the help 
of a rotating mirror ; now, however, he attaches a 
small mirror to the iron plate of the telephone, and 
from this the light of an electric lamp is reflected on to 
a polygonal rotating mirror, from which it falls upon a 
screen. The vibrations of the plate were thus made 
visible on the screen, and since each side of the poly. 
gonal mirror cast its own image, when the mirror was 
rotated the curves were seen moving over the screen. 
The more rapidly the mirror was rotated the slower did 
the curves move over the screen, and when the rotation 
was as rapid as the vibration of the plate, the curves 
became stationary and could thus be exactly observed 
and drawn. These luminous curves could also be 
photographed. The speaker had employed this 
method in a series of researches on certain electrical 
phenomena which might influence the efflciency of the 
telephone. Thus the action of alternating currents, of 
self-induction, of the rise and fall of the current on 
making and breaking, of the introduction of electro
magnets, and of other conditions, were studied by 
means of the altered mode of vibration of the tele
phone plate. The speaker had further obtained a 
graphic record of the vibrations of the telephone plat e 
when vowels and consonants are sung and spoken into 
it.  Many other problems may, by the above method, 
be brought nearer to their solution. 

. ' . . . 
The Internatlollal CO Da-re... of Medical Jurl.

prudence • .  
The above congress commenced their session for the 

year 1889 on June 4, at Steinway Hall, in this city. It 
closed on June 7. The officers elected included Dr. 
Clark Bell as president" with Prof. John J. Reeee, of 
Pennsylvania, ex-Judge Noah Davis, of New York, and 
a number of eminent physicians and others as vice
presidents and secretaries. A paper by Prof. R. Ogden 
Doremus on 'the " Marsh Test for Arsenic " brought 
out an interesting discussion. A man was charged . 
with poisoning his wife, but immediately after her 
death the undertaker had as a preservative injected 
the body with an arsenical solution. It was agreed 
that in such a case no distinction could be drawn be
tween the fatal arsenic and that of the embalming 

solution. Other subjects discussed during the 
meeting touched upon the degree of responsi
bility for crime. " Alcoholism, Inebriety, and 
Suicide, " and the subject of " Insanity and Re
sponsibility," including the topic of the inno
cent insane, and the necessity for their treat
ment in separate institutions or divisions from 
the criminal insane, were the subjects of papers 
and discussions. Toward the close of the ses
sion the subject of electricity as the mode of 
inflicting the death penalty was spoken of. 
The city institutions for the insane were in-

." spec ted, and after some social features, includ
ing a dinner, the session adjourned. 

• •  1 • •  
Palntlll&' F'loon. 

A French writer observes that painting floorl! 
with any color containing -.vhite lead is injuri
ous, as it renders the wood soft and less capa
ble of wear. Other paints without white lead, 
such as ocher, raw umber, or sienna, are not 
injurious, and can be used with advantage. 
Varnish made of drying lead salts is also said 
to be destructive, and it is recommended that 
the borate of manganese should be used to ,dis
pose the varnish to dry. A reci pe for a good 
floor varnish is given at! follows : Take two 
pounds of pure white borate of manganese, 
finely powdered, and add it little by little to a 
saucepan containing ten pounds of linseed oil, 
which is to be well stirred and raised to a tem
perature of 3600 Fahr. �eat 100 pounds of lin
seed oil in a boiler till ebullition takes place, 
then add to it t.he first liquid, increase the heat 
and allow it to boil for twenty minutes. Then 
remove from the fire and filter the solutIOn 
through cotton cloth. The varnish is then 
ready for use, two coats of which may be used, 

with a final coat of shellac, if a fine polish is reqUIred. 
... . . . .  

The · New Explo.lve. 

A correspondent calls our attention to an error of 
spelling. Grisoutite is correct . .  The spelling grisontite 

-wu a typographlC�al error. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

BOILER FEEDER. - Albert F. Jones, 
Salem, Mass. This invention covers a novel com bina
tion and arrangement of parts in a simple form of 
boiler feeder, designed to be effective and automatic in 
operation, while at all times keeping the water level in 
the boiler at the desired hei!:ht. 

GAS WASHER. - Joseph De Brouwer, 
Bruges, Belgium. This invention relates to apparatus 
for purifying gas used for heating and illnminating 
purposes, providing a single machine, essentially after 
the pattern of a tnrbine, whereby the gas may be 
exhausted from the retorts, cleared of all its im
purities, condensed and properly carbureted and pre· 
pared for consumption, the invention covering various 
novel features of constrnctlOn and arrangement of 
parts. 

SMOKE CONSUMER. -James C. B utler, 
Quincy, Ill. This invention covers a ronstruction 
whereby steam taken by a p1pe from the dome of the 
boiler is carried immediately below the grate, and super
heated and introduced into the furnace just in advance 
of the bridge wall, causing a combustion designed to 
be so perfect that there can be no acoumulation of soot, 
and the gases will all be consumed. 

Railway Appliances. 

RAIL FASTENER. - Charles Netter, 
New York City. Bolts project upward through the tie 
at each side of the rail flange, each bolt having a trans· 
verse slot for the reception of a key whIch bears on the 
rail flange at one end, the other end of the key being 
secured to the tie by a locking bolt or an ordinary 
screw bolt. 

CAR STARTER. - G-ustav Schmidt, 
Rheine, Prussia, Germany. This is a form of pinch 
bar, with " lever handle and a plate extension of the 
base to place under the rim of the car wheel, there 
being mounted in an opening in the base a grooved 
roller having flanges with ratchet teeth, the roller being 
adapted to fit over the crown of the rail, while a pawl 
prevents the roller from revolving backward when the 
load is heavy or the rails wet. 

CABLE GRIP. - Charles S. Chapman, 
Kansas City, Mo. The grip heads are connected to a 
fixed frame, a movable frame being arranl'(ed for con
nection with the toggles of the grip, and a link pivoted 
in the movable frame, while a cr'l"k is pivoted in the 
fixed frame and pivotally connected to the lower end of 
the link, a lever being monnted upon the pivots of the 
crank, the parts being readily adjustable as they become 
worn. 

STATION INDICATOR. --Victor L. C u n
nyngham, No. 3 East Swan St., Buffalo N. Y. A casing 
is  provided containing cards bearing the names of sta
tions, the cards Deing arranged to be moved forward by 
an endless belt, with an escapement for allowing them 
to be dropped ant of sight, and devices for operating the 
belt and escapement, so that a series of indicators may 
be placed on the different cars of a train and operated 
simultaneously by the conductor or engine�r. 

Mechanical. 

SAW SWAGING MACHINE. -Thomas B. 
Hite, Seattle, Washington Ter. The construction of 
this macbine i. such that the entire device may be 
fastened to a wall or bracket, while the saw to be 
operated on is snspended in proper position by a rope 
or other means, the invention covering various novel 
parts and combinations in a machine designed to be 
simple and dnrable in constrnction and very effective 
in operation. 

CLEANER FOR COTTON G-IN SA WS. 
John C. Godwin, Lloyd, Texas. This cleaner is placed 
directly below the saws, secnred on a shaft mounted to 
rotate in the usual manner, and consists principally of 
a drum provided with radially arranged pairs of arms, 
forming forks, and adapted to press al'(ainst the faces of 
the saws, to clean them while funning, the arms being 
made of spring material, such as horn, whalebone, etc., 
about four pairs of arms being usually employed for 
one saw. 

WATER WHEEL. - Lee Middleton, 
Clarksville. Mo. This water wheel is supported upon a 
vertical shaft between the top and bottom beams of a 
sliding frame moving in uprights in the mill race, the 
wheel being of novel construction, and being designed 
to be raised out of water when the operator desires to 
stop the rotary motion of the shaft. 

ltll.cellaneous. 

G-AS BURNER AND HEATER. -Daniel 
S. Robilliard and Charles G. Davies, of Quebec, Canada. 
This is a burner designed for heating and cooking pur· 
poses, wherein an effective admission and expan8-ion of 
gas and air is designed to be attained to l'(ive the best 
results from the least o.uantity of gas, the burner being 
held in snspension by a yoke within the stove opening 
or other desired place. 

WINDOW.-G-ustav J. Dolliner, Ham
burg, Germany. Each of the casements, by this inven
tion, is made with two separate points of rotation, the 
double hinges of the casements being so made that they 
descend when opened inward, the windows being 
adapted to be opened both inward and outward, while 
a tight connection will always be made between the 
wmdow frame and the closed window casements. 

FRAME FOR FANNING OUT PAPER. 
James C. Oliver, Bergen Point, N. J. This invention 
covers a device to obviate the necessity of skilled labor 
in pushing out the edges of sheets, envelope blanks, or 
cards, designed to overlap sufficiently to leave a series 
of border spaces, and consist" of a baseboard with longi. 
tndinal side strips and notched strips adjustable thereon, 
with other novel features. 

RAZOR STROp.-George H. Coursen,  
Baltimore, Md. This strop consiiotlil of  a. rotatab!" 
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wheel, made of wood sections glued or cemented to
gether, each end of the wheel being somewhat in the 
shape of a truncated cone, the wheel having a circum
ferential jacket, one end of the jacketed wheel bein!: 
covered with emery or other sharpening composition, 
while the other end is left plain. 

TRUNK FIXTURE. - James B. Porter, 
Yarmouth, Nova Scotia, Canada. This is a lid or cover 
stay consisting of a spring plate with keeper, a seg· 
mental bar being secured to the lid and sliding between 
the keeper and the spring plate, whereby the lid, when 
carried upward to an open position, will be automati· 
cally locked to place. 

WASHING TEXTILE FABRICS. -James 
s. Farmer, Salford, Lancaster County, England. This 
invention covers an apparatus consisting of rotating 
spider wheels, near the peripheries of the arms of 
which are mounted slotted or p�rforated hollow cylin
ders on the ends of links pivoted loosely to the disks or 
arms, for the better washing, cleansing, and treating of 
textile fabrie •. 

REFINISHING RUBBER BLANKETS. -
Ferdinand H. Kogge, West Hoboken, N. J. This in
vention covers a m�thod desi!:ned especially for use 
with rubber blankets of lithographic presses, by ap
plying to the worn surface a composition consisting of 
varnish, gutta percha, white lead in oil, in specified 
proportions, allowing the material so applied to dry, 
and finally smoothing and polishing the surface. 

BRAKE FOR D UMB WAITERS. - Hugh 
Donohoe, New York City. A brake wheel is secured 
on the sha.ft supporting the carriage pulley, and a 
second wheel held in line with the brake wheel, there 
being a pin with " wedge held between the two pulleys, 
a brake shoe engaging the brake wheel and supporting 
the pin, while a lever operates on the brake shoe, and 
weighted ropes are connected with the lever to counter
balance and operate it, affording a �imple device tor 
rapidly braking the main pulley. 

SYRINGE. - Martin O verlach, Frank
fort·on-the·Main, Germany. This is a glass syringe so 
constructed that it may be readily taken apart for 
cleaning, while the joints at the ends of the cylin. 
ders will be tight, the invention permitting the uee of 
glass tubes having absolutely flat walls and no threads, 
while all the parts are exposed to view. 

VETERINARY INSTRUMENT.-Benjamin 
Champlin, Cortland, III. This invention consists of a 
lance having a rounded head, with shoulders projecting 
beyond the sides of the lance, the instrumeut being for 
use mainly to effect a permanent remedy for hard milk
ing in cows. 

H ORSE DETACHER. - John J. Peter, 
Campbellsville, Ky. This invention covers a novel 
coust,ruction and combination of parts whereby, at the 
will of the driver, the traces secured at their rear ends 
to the vehicle may be detached at their forward ends 
from the hames, and the backing strap may also, as the 
horse moves forward, be detached from the breeching. 

EGG TRAY FOR I NCDBATORS.-Johll 
W. Hile, Valley Falls, Kansas. The drawer has in· 
clined surfaces on which the eggs are supported, in 
connection with a division board having egg-shaped 
openings into which the eggs are fitted and held in an 
inclined position, the diVIsion board sliding in the 
drawer to turn the eggs, whereby a larger percentage of 
eggs will hatch out chicks, in a stronger and healthier 
condition. 

WICK RAISING ATTACHMENT. -Patrick 
J. Glynn, Highland, N. Y. This invention relates to 
lamps having a wick-raising gear mechanism, and pro· 
vides an improved device so arranged that the burner 
may be readily taken off and put on, and tbe wick
raising gear mechanism properly adjusted, 80 that it 
may always be effectively operated. 

COMBINATION LOCK.-Irvin A. Shaw, 
Kinsley, Kan. The sliding bolt has a longitudinal 
slot communicating with a circular opening, in connec
tioo with a shaft having a flat part received by the slot 
of a circular tumbler, whereby when the flat part and 
tumbler slot are perpendicular to the bolt slot the bolt 
will be locked, and when tnrned flatwise the bolt may 
be retracted, the tumbler sliding with the bolt, the 
operator being guided by the sound of a spring engag· 
ing a turning ratchet wheel. 

CHECKREIN H 0 0 K. - G e 0 r g e W. 
Moliere, Ocean View, Cal. This invention consists of a 
checkrein hook with two parallel shanks, secured to 
the harness saddle by a screw passing through both 
shanks, there being no projection on the under side of 
the shank, so ttat when the saddle padding becomes 
compacted:or worn, the back of the horse is not chafed. 

REIN HOLDER.-William F. T urman, 
Weatherford, Texas. This is a device which may be 
attached to a vehicle by bolts or straps, as most con
venient, in which to place the reins when a horse is left 
standing, or it may be utilized to hold an animal's head 
back when unruly, the reins being drawn back when 
possible, while the animal cannot draw them forward. 

G-RAB LINK FOR TRACE CHAINS. 
Joseph E. Giroux, Alpena, Mich. This is a fastening 
for securing the chain in the gripping portion of the 
link so that there wi l l  be no danger of the chain slipping 
within the grab link, and when once adjusted it may be 
held securely, while in unhitching it is only necessary 
to detach the chain from the trace tug and let the chain 
hang on· the whillletree. 

WATER HEATER. -Simon Spiro, Bir
mingham, Ala . •  This invention covers a novel form of 
fire pot to be placed in a vessel or rereptacle containing 
the water to be heated, so that the heat given out will 
do its work most efficiently, while the fire pot will be 
held against displacemer.t, and is convenient to carry 
by bails or handles. 

G-ATE. -William C. Hooker, Abinjrdon, 
Ill. This invention cov�rs an improvement on a 
former patented inv€:ntion of the same inventor, pro
viding a gate of Simple and durable coustruction, which 
i. locked automatically, and can be easily opened and 
cicg64 trom eithllf Iide of thll roadw�, • .  

TROUSERS STRETCHER. - David F. 
McNair, Wilke8barre, Pa. This device consists es
sentially of two frames pivoted together, with clamp 
bars slidin!: therein, and wedge bars hinged · to the 
frames. and a lock bolt, for retainin2: rigidly the top 
and bottom of a pair of trousers. and also adapted to 
be conveniently manipulated to stretch them and reo 
move the bagging from the knees. 

PERCOLATOR. - Thomas Boyce, New 
York City. The vessel for containing the menstruum 
and drug has a chamber in its bottom under the 
strainers, a suction tube leading down into the chamber 
and having a closure at its upper eud, a discharge cock 
leading from the chamber, and a tube depending from 
the cock and having an upward bend at its lower end, 
the device being also adapted for use as a filter. 

SELF-CLOSING HATCHWAY.-Frank J. 
Gridley, New York City. This invention relates to im
proved safety devices for elevator shafts, etc., whereby, 
should a fire happen in the building, the devices retain· 
ing the shaft doors will be released by the heat and 
the doors be permitted to automatically close, cutting 
off the drauli(ht up the shaft. 

PHOTOGRAPHIC PLATES. - Walter S. 
Cullen. Kearney, N. J. This invention consists in an 
adjnstable rack for washing and dryinli( photographic 
negatives and positive plates, wheleby the plates are 
securely held, and the rack is readily adjustable to dif
ferent sized plates, while it may be folded for transpor
tation and used by photographers in moving from place 
to place. 

MAP EXHIBITOR. -William A. Taylor, 
Washington, D. C. This exhibitor is made in cabinet 
form to constitute a neat article of furniture, the siues 
of the casing having guides, outside of which weights 
are arranged, connected by cords with the maps. the 
edges of which are bound with sheet brass, to keep 
them from wear, the whole allowing of the ready ex
hibition of any one of a series of maps. 
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or in this department, eacn must take his turn. 

Sp ecial WrUCen I n Cormatio n  on matters of 
personal rather than general interest cannot be 
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Sclen'lflc American Snpplemen'" referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Millera l l.  sent for examination should be distinctly 
marked or labeled. 

(944) N. G-. B. asks : Is the No. 16 m ag
net wire used on the armature and field magnet double· 
covered and paraffined or the .ingle·covered costing 
about 40 ceuts per pound ? Does it make any dIfference 
if the layers of the field magnet do not lie close againRt 
each other, and the ends of the separate pieces abut! A. 
Single cotton-covered wire without paraffine is the kind 
nsed in the construction of the small motor. Double
covered would be preferable if there were room for it on 
the armature. The double·covered and paraffined you 
refer to is probably office wire, which will not answer. 
Irregular winding will make no serious difference in the 
power of the field magnet. The strips of which the field 
magnet is composed should lie as near together as pos
sible, the ends being arrunl'(ed to abut. 

(945) C. W. S. asks : In i ncreasing the 
size or linear dimensions one-half of the simple electric 
motor described in SUPPLEMENT 641, with what size 
magnet wire should I wind the armature and magnet 
coils to get the most power with bicbromate battery? 
Would it answer to use a copper rim of proper 
dimensions for a commutator instead of screws1 A. 
Wind the field magnet and the armature with wire of 
the size given in the article referred to, and place as 
many coils as possible on the armature. A copper rim 
divided into segments will answer. 

(946) H. V. B. asks in reference to the 
phonograph described in SUPPLEMENT, No. 133 : 1 .  
Can the wax cylinder used a t  the present time b e  sub
stituted for the tinfoil?  A. It could if the recording 
point was of proper shape: as described it would pro
bably anewer, but B blunt point 8hould be used {or tha 
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reproduction o f  the me888ga. 2.  Can you give me any 
information as to the component' parts of the wax used 
on these cylinders! A. No; it Is not dh!closed. 8. If 
not, kindly give directions fOl" making a composition 
which will answer the same purpose. A. Try beeswax 
or paraftlne wax mixed with spermaceti. 4. At .what 
speed should the shaft ' which carries the cylinder reo 
volvef A. About two revolutions per second. 5. Can 
the foil be replaced on the cylinder after being taken 
o1f when it has received tbe Impressions of <.he needlef 
A. No. 6. How long should a cylinder last with care· 
fol bandlingf A. A wax cylinder can reproduce its 
message several hundred times. 

drollu'oric acid • .  1Iuorid/! of amrnoninm. and dry precipi. 
tated soiphate of baryta are robbed together in a .por· 
celain mortar. · They are then transferred to a lead, 
platinum. or . gutta percha 6.��h. and fuming hydro
lIuoric . acid Is added while the mixture is rapidly 
stirred with a iUtta percha rod until it Is of creamy con· 
slstency and the impression made by the rod quickly 
disappears. The snIphate of baryta Is best made by 
precipitating chloride ot barium solution with snlpboric 
acid, 1I.ltering, washing, and drylug the precipitate at 
248° Fah. Much depends on the quality of the sui· 
phate of baryta. Ou no accouut let the hydrollnoric 
acid touch the skin, as It· has the most serious dects. 
The compound is sold as " diamond ink," and sbould 
be porcliasable in this city. 

jost enoo�h carbonate of soda ·to the sollitlon to color 
it. A very small quantity will so1ll.ce. 

Challl· Unk "",chines. feed' mechanism ·for. J;D. 
Storie . . . . . . . . . . • . . . . . . .  , . . . . . . • . • • • . . . . . . . . . . . • . . . . .  401.742 

Chains. lfl"ab link for trace, J. E. GirouX . . . • . . . . • • • .  4CM,6J5 
Chair. . See Convertible chair. Foldlnl{ chair. 

(947) B. C. P. writes : 1. How long will 
the Eagle brand.ot condeneed milk keep when the can 
is opened and but little taken out at a timef A. No 
period can be assigned; all depends on the atmospheric 
conditions, etc. Keep in the can npon tbe ice in a 
closed refrigerator. 2. Is there any danger of Its 
being " cheniicallzed " when so opened f A. No ; it will 
only tum sonr and decompose. 3. Woold it be better 
to empty the contents into a porcelaio receplaclef A. 
No ; do not attempt to transfer it. 4. How can I renew 
antiqoe oak fornitore that has helm scratched by foreign 
substances and blistered by heatf A. Rub down to a 
sorface with line sand paper, smooth with gronnd 
pumice stone and water, varnish. and rob down with 
pumice stone and water. Repeat the varnishing and 
rnbbiog .down process two or three times, lInally varnish 
and polish with rotten stone and 011. and rob with olive 
011 and water on palm of hand. Use cloth !Wraps for 
the pnmice and a piece of chamois for the rotten stone. 
Ii. May coal 011 be used on such fnrnlture and a piano 
as a polish without injury to the artIcles f A. Use 
olive 011 and water on the palm of the hand. Do not 
use coal 011. 

(948) O. F. B. asks : How does a 
diamond compare WIth an electric light carbon as a 
conductor of electricity 1 A. The diamond is a very' 
JKio.! conductor of electricity, far inferior to the other 
fqnns of carbon. 2. What is tbe punishment for mark
Ing an article " patcnt " when the article has not been 
patented. A. The penalty by section 4001 of the pat
ent laws is lIxed at not less than one bondred doUars, 
with costs, half the penalty to go to the person who 
sball sue for the same. and the other to the use of the 
United Stales. It is to be recovered by snit in a United 
States district court. 

(949) T. & Co. ask : Can yon inform us 
if it woold be practical to take pieces of tortoise sheU 
and weld them together, by soaking the pieces of sheU 
In hot water, then pressine; them togetherf A. Provide a 
pair of tongs or pincers or tongs, lIle the point oll to a 
feather edge. wet the snrfaces and apply the pincers hot, 
following them with water. The ionge or pincers must 
not be too hot. Try them on paper. as yon wonld corl· 
ing irons for hair. The joint must be absolotely' free 
from grease. This receipt is given by good anthority. 

, (950) D. E. B. asks : 1. What is beeswax 
mixed with to make the wax to take a monId to el89tro
plate' What parts of eachf A. Melt 9 pounds bees
wax and mix It with 1 pound Venice tlll'pentlntf, and 
after mixture .ur in 5 oonces of the best and lInest 
� and mix thorooghly. 2. Will a battery made 
from zinc, copper, blue vitriol, and rain water answer 
for a battery to electro-plate withf Ifnot, what would 
be a good onef A. Yes; two or three such ceUs wonId 
answer. The Smse battery is excellent. For batteries 
we teter you to our StIPPLlIIlIBNT, Nos. lll7, 1118, 1119. 3. 
Will the book on Electrotyping, by J. W. Urqnhart. 
C.E .• In your cataloe;ue, be of any help to a beginnerf 
Does it give the formula and treatJllent in plain terms 

. of the proce88 of electrotypln�f A. The work is an 
excellent one. and ill clear an4 simple in its treatment 
of the subject. Consult also our StIPPLlIIJlENT, No. 810, 
for electroplating processes. 

(951) H. W. B. asks : 1. Can you give 
me a formula for liquid to keep fruits, preserving their 
natural color, also for Insects and lIsh. preterving their 
natural colorf A. For natural objects in general nse, 
alcohol. For Insects no liquid, is needed, as they can 
be kept in tho open air. 2. Best method of killing In· 
sects f A, Mix cyanide of potassium witb plaster of 
Paris and water to consistency of cream and allow It 
to set in the bottom of a bottle, lI11ing about one bich in 
depth. Keep corked. Pot the insect when c&1;1�ht into 
tbe'bottle, and It will soon die. 8. Mannal for meunt· 
Ing objects for microscope and collecting of diatoms. 
A. We refer yon to .. Practical M.\croscopy," by Davis. 
$3, also Clarke's .. Objects for tho M.\croscope," 81.25. 
,. What Is yoor professional opinion on palmistryf Is 
tbere anything In it f A. There is absolutely: nothing 
in It. 

(952) C. M. W. asks : ' 1.  Can the blow
pipe furnace described in SOIBNTIlI'IC AxBRICAN, May 
4, be made to born gasoline Instead of gas, as we have 
no gas bere, and if so, how should it be usedf A. The 
air blast should be blown thronjih ,; tin or iron box con· 
tainlng gasoline. It will probably pick up enough in 
going over its snrface to give a good lIame. It can be 
made to work better by hanging cloths from top to 
bottom within the box. 2. How can I melt coin silverf 
A. In a crucible in a blacksmith's forge, nsing dried 
carbonate of soda. borax or common salt as a 1I1llt. 8. 
One steam horse power Is eqnal to bow many man 
pOwer? A. Eight man power is eqnal to one horse 
power. 

(958) G. T. G. asks : Is there any dUfer
ence between one mile sqoare and one square mile 1 A. 
One mile sqoare den!ltes a rectangular area measoring 
one mile on each side. One square mile denotes the 
area of such a piece Irrespective of its shape. Thus a 
piece of land one-half mile wide and two miles long 
would be one sqnare mile In area, but woold not be one 
mile sqqare. The 1I.r8t expression denotes .shape and 
Blze, tbe second size alone. 

. 

(9114.) G. To writes : Do yon know pf any 
preparation that may be used for writing upon glass so 
that the writing will be etched upon the surfacef I Can� 
not coat the articleS with varnish or wax and apply 
duoric acid in·.the1l8ilid manner, and writing . wlt.b the 
,",iii a1one;IliVQB a bluned .-oit; · A. Kt!.dal patti of by. 

(955) T. W. asks : Will it take less hy
drogen to .run a gas engine than common gasf Will It 
take less hydrogen to run a steam engine than common 
gas. In both cases, in what proportion1 A. It will take 
four or live times as much ' hydrogen measured by 
volume to produce · the same qoantlty of mechanical 
energy as is produced by common gas, wbether by the 
steam or gas engine. 

(956) C. C. B. asks for a; formula for 
making an ink eraser. A. Ink is . erased by oxalic acid 
compounds. soch as solntlon of the acid. pnre or mixed 
with citric acid in equ&I parts. A stick of binoxalate of 
potash is sometimes used., which Is robbed over the spot 
previonsly moistened. Jave))e water or other bleaching 
agents may be need. As a mechanical eraser India 
rubber with which ground pnmice stone has been 
mixed before vulcanization can be used. 

(957) W. C. H.-The sample sent is a 
clay rock containing pyrites, of no value as far as dis
cernible. 

(958) J. P. T. writes : 1. I have recently 
had a lightning conductor pnt on my house, composed 
of 4AI strands of copper wire, and I am told it is ndt ne
cesSary io insulate wh� it IS fastened to building. Is 
this SQ f A. Insulation Ia nuecesBBry. 2. Can you 
recommend a good treatise on sugar manufacturing 
plant, by means of diffusion. and also the roUer sys· 
temf A. We recommend Locit:s " Sugar, or Hand 
Book for Planters and Re1iners," price 810. This work 
treats the sobject thoroughly and is an excellent work. 

(959) Reader asks for a good hard ne
gative varnish. 

A. Shellac. . . . . . . . . . . .. . . . . . . .  . . . • . • • . . • .  1� oz. 
Mastic . . . . . • .  . . . . . • . . • • . • . . . . . . . • . . . .  � .. 
011 of turpentine. • • • • • • •  • . . . . . . . . .  . . ,  � " 
Sandarac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1� "  
Venice turpentine. . • •  . . . .  . . . . . . • .  . . . . •  � ,i  
Camphor • . .  � • . . . . . . . . • • . . . . . . . • . . . . .  10. grs. 
Alcohol • • . . . . . • • .  . . . . . . . . • . . . • . . . . . .  20 11. oz. 

The varnish is applied by ponring on from the bottle. 
at one end of the plate, and then oscillating the plate 
from si!!e t() . �ide �nd tilting it at '. the end until the 
whole snrface is covered. 

(960) H. W. R. asks how concentrated 
lye or potasb is. made. such as I Ilrut put np in tin boxes 
on the market. We bum in our furnace hickory d08t, 
and the asbes are strong. This, for 'Want of a market, we 
throw away. I would like to know if I could convert 
So small a qnantlty (100 horse power boiler) into potash 
at a prollt and If the method be complicated or ex
pensive. I know in the old tImes they made lye by 
putting the ashes in a hopper arranged over a barrel, 
pouring water on the ashes, which drained the lye into 
the barrel. A. A solution of lye is made snbstantlaily 
as you describe. By boiling down to dryneSs, erode 
carbonate of potash is obtained, called potash. ThIs 
shonld lind a market with soap makers, dealers in or 
manufactnrers of chemicals. etc. The concentrated lye 
sold we beJleve to be caustic soda. 

(001) W. R. writes : I have made a stick 
of carbon as dirt'Cted in SCIBNTIlI'IC AlIBmcAN, vol. Ix., 
No. 20. It proves satisfactory. and I have need it in 
place of the platina of a Grove battery, but It does not 
seem to supply the same current as the platina, being 
only a small piece, about 4 inches long. 1 inch wide, and 
l&' inch thick. Tbe platina is 8 inchesllong by l inch wide. 
I would therefore .be very much pleased If you would 
tell me throue;h Notes and Queries how thick I should 
make the carbon tG .upply the same current as the 
platina in the battery mentioned. I should prefer it to 
be round carbon. A. Yon should have recarbonized 
your rod several times. There is scarcely room in a 
Grove porous eeU!for a large·carbon • .  Better use a rega· 
lar Bon.ei. ceU, if yon wish to use the carhon electrode. 
The carbon should not be less than 1 inch In diameter. 

(962) A. V. B. asks (1) whether there 
are any known means of inaklng the atmosphere visi· 
ble. A. No. 2. U· there is any way of produclog an 
absolntely constant direct electric current, by mecbani
cal means. A. All snch corrents in practice have pul· 
sations or variationS. At the saerilice of e1ll.ciency for 
weight, a constant current can be obtained. 

(968) C. K. asks whether a magnet will 
attraet iron or steel In a vacuum. A. A vecunm has abo 
solutely' no dect upon magnetic attraction. 

(964) J. A. W. asks what preparations 
are nsed to make combustible matternon-combustlble. 
A. Tungstate of soda, borax, and other salts are largely 
used for this pnrpose. Various formn1as are given In 
the books. The Techno-Chemlcai Receipt Book con· 
tains seve�� . . .  < 

(965) J� B. W; . ask� for a qnick drying 
mucilage that will not mould, or sour in a warm room 
or weather. A. Dissolve 2 . pOunds gam arabic iu � 
qoarts of water, add enough oil of cl()Vtl8 to perfume it 
slightly. _ This wlil be about ten or twenty drops. 

(966) J. E. P. writes : In Crist,ani's Per
fumery It sP!ICiftp,s IIqoid e&rJDine for colorlBg 'extract 
of rose (page 2(0) and extract of raspberry (page 1141); 
Cab you give'me a formula for IIqnid carmlne which I. 
to be . need in coloring the above extracts, A. Boak 
powder1!4 cochiDdalfn lIiicihol and' �, 11 parts cochl-. , ' " - .  .� . '  .', . ' -' ,  . nesJ, 40 to 5O"patCIi aIeOJIoI, ami *10 paN water. Add 

(967) Ii. H. asks whether there are any 
surface indications by which it is possible to ascertain 
the existence of gas, oil. or salt below the surface of 
land. or if not, whether the fact can be ascertained lu 
any other way than actnally sinking or boring a test 
well. A. Boring or sinking a we))· Is the only certain 
way. The geological Idontillcation of strata may lead 
to a probability ot the presence of one or the other. 
but there is no certainty in the matter. 

TO IlfVElfTOBS. 

An experience ot forty years, and the preparation ot 
more than line hundred thousand application. for pa
tents at home and abroad, enable us to under.tand the 
Ia .... and practice on both continents, and to po •• ess un
eqnaJed tacilltles tor procuring patents everywhere. A 
synOpsis of the patent laws of the United States and ail 
torelgn countries may be had on applicatiOn, and persons 
contemplating the seonrinl{ ot patents, either at home or 
abroad, are invited to write to this 01ll.ce for prices. 
...hich are 10 .... in accordance With the time. and our ex
tensive tacillties for cOndocting the business. Address 
MUNN '" CO •• o1II.ce 80IBNTIlrIC AlIlBRICAN, S61 Broad
_y, Ne ... York. 

INDEX OF INVENTIONS 
Por whleh LeUen Patent of" the 

t1nUed Saate. were Granted 

lune 4 1889, 
AND BACH BBARING THAT DATB. 

LSee note at end of list about copies ot these patents.] I 

Portable cbalr. 
CheCkrein hook, G. W. MoWere . . . . . . . . . . . . • . . • . • . . • .  4Of.8I.'I 
Cblsel. carpenter's, T • .  H. Palmer . • . . . • . . . . . • • • . •. . .  481,554 
Churn, W. M. Shira • • • • . . . . . . . . . . • • . . . . . . . . . • • . • . • . • . •  W,5611 
Churn, H. Sommerfeld . • . . . . • . . . . . . • • . • • •  : . . . . • • . . • . .  401.448 
Cil{ar holder, H. Machtanz . . . . . . . . . • • . . . • • . . • . •  , • . • . •  401.ti4 
Cleaner .. See Slate cleaner. 
Cleansing and pollsblnl{ compoond . .  J. H. Despain 401.:l8'l' 
Closet. See Water closet. 
Cloth Into strips, machine for cutting, J. G. 

McCarter • • • • • . . • • • • . • • . . . .  ; • . . . . . • • • . . . • • . •  ; • . • . • •  � 
Cloth marklnl{ Implement, N. Barris . . . . . • • • •  ; . .. . .  401.fS2 
Cloth sponl{lng machine. W. Hebdon . . . • . •  ; . • • • • . . .  4CH;62O 
Clothes wringer. Parker '" Votres . . . . • . . . . . . . . . . . •• . •  4pA.66iI 
Clutch and brake, friction. T. W. Capen . . . . . . . . .. . .  4Ol,'I'16 
Cotree cleaning machine, C. J. Pickett • . . . . . . . • • . . . .  ,,430 
Cotree pot, F. A. Hovey . . . • . . . . . . . . . . . . . . . . . . . . . • . • . •  406,'IIl7 
Cotrer dam, H. P. Kirkham . . . . . . . . • • • . . . . . . . • . . . . . . .  401,718 
Colllo. E. C. Manning . . • .  , . . . • . . . . . • • . . •  ; • . . . . • . . • . • . . .  4IN,888 
Collar fastener. J • .  Hlmmelsteln . . . . . . • . . . . . . .  ; • . . . •  40&,409 
Collars. mould for makiog glass pads for horse, 

D. Barker . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  401,700 
Combination lock, I. A. Shaw . . . . . . . . . . . . . . . . . . • • . . . .  4IM.5tiII 
Combing machines, dabbing brosh apparatus for. 

J. ·L. Ballantyoe . . . . . . . . . . . . . . . . . . . .  . . .  . . . • • • . . .  4tM.s76 
Convertible chalr, .A. Botkin . . . . . . . • . • . . . . . . . . . .  ; . . .  4Ct,'l8'1 
Coupler. steam tight, T. M. Jenks . . . . . . . . . . . • . . .  ; • . .  406,710 
Coupllog •

. 
See Car coupling. Hose coupling. Pipe 

coupling. 
Cultivator, J. W. Jobnson . • • . . . . . . . . • . . . . . • . • . . . • . . .  401.711 
Cultivator. C. H. Ruddell . . . . . . . . . . . • . . • • . . . . • • • . . • . .  401,437 
Curtain ring. J. Lines . . . . . . • • . . . . . . . . . . . . . . . . .  401.6S"i. 404,888 
CUrtains, refinishing, C. Imandt . . . . . . . . . . • . . .  ; . . . . .  4OI,MB 
Cutlery, R. Dalne. . . . . . . .  . . . . . . . . . •  . . . . . . .  . . . . . . . .  401;885 
CuW:er. See Fireman's electrlc.w1re cutteL". Straw 

cutter. 
CUttiog apparatu •• Llndestrom '" Jernbel"lr . . • . • . . . 0,548 
Door check, A. Hursh . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . .  4OfJ\2": 
Door fastener and alarm. combined, S. Goulden . •  406,817 
Door lock . and hinge • .  combined, Blnsfeldt '" 

·Chateau . . • . . . . . . . . • • . . . • • • . . . • • . . . . . . . . . . • . . • . . . . • •  4OI.1i11O 
Door lock, sliding. S. W. Honton . • . . . • • . . . • • . . . • • . . .  4CM .. U 
Double pointed pi.\!., J. H. Birch . . . • . . . . . . . . . . . . • . . . .  40&,675 
Drawer, fornlture, J. H. Knaus . . . . . . . . . . . . . . • . •. . • • •  4CM.'IIIO 

Addres.lng machine. J. W. H. Relsioger . • • . . . • • • . .  401.7'12 Dra ... er pull, E. P. Nobbs . • • . . . . . . • • • . . . . . . . . . . . . • . . . •  401,. 
Aerated water. mauufacturiog and bottling. O. Dray, J. L. Davis . • • • • . • • . . . . • . . . . . . . . . . . . . . • • • • • . • . . . .  401.6!i8 

Avedyk . . . • • • • • . . . • . . . . • • • . . . . . . . . . . . • • . . • . . . . . . . . •  404.462 Drift and drill catch. J. T. Ken ... orthy . . . . . . . . ... . . . .  401,548 
Air. apparatus tor purifying atmospheriC, W. Drill. See Ratchet drill. 

. 

Hibbert • • • • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  406,621 Driving and belt shlftlnl{ mechanlsm,E. R. Hyde ·401,700 
Alarm. See BurglAr alarm. Dupllcatlol{ apparatus, G. H. Davis . • • • . • . . • . . . • . . •  401,'i'/8 
Animal catehinl{ device. T. Wickham . . . • . . . . . . . . . .  401,583 Dynamos, bru.h .prlog for. J. F. Kester . . . . . . . . • • . . 401,7111 

Armatore core for dynamos, J. F. Kester . . . . . . • . . .  4OI,VJ3 Dynamos, detachable brush holder for, J. F. Kes· 
Axle boxes; dost guard for car. L. Goullloud . . . . . .  4Of,701 ter . . . . . . . . . .. . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 4IM,712 

Axle, carriage; F. Lebel . • • • . . . . . . . . . . . . . . . . • • • •• . . . . •  4OA.636 Electric cable. terminal. R. H; Widdicombe . . . . . . •  401,8l3 
BaIr.inl{ and roasting pan. C. Preston . . . . . . . . . . . . . . . .  404,558 Electric currents, distribution by aitematlnl{, O. 
Bar. See Grate bar. ' B. Shallenberger . • • • . • . . • • • . . . . • • • • • . . . . • . • • • . . . •.. 401.56G 
Barns. composite truss tor. J. W. Evans • • • • • . • . • • . • 401.612 Eleetrlc currents, system of generators tor alter-
Battery. See Galvanic battery. 

. natlng, O. B. Shallenberger . . • . . .
.
. . . . . . . • . . . . • • .  4IM.1i6V 

Bed bottom and mean. for tlghtenlllK and sup. Electric machioe. dynamo, W. Hocbhausen . . . . • . •  401,4s4 
porting the same .. J. E. Moore . . • . . . • • . • • . . . . . . .  404,722 Electric machine or motor rel{olator. J. II'. Kester 404.714 

Beds. appllaoce for .Ick. G. S. Brown . • • • • • . • • • • . . . .  406,681 Bleetrlc machine rearnlator, dynamo. J!l.. P. Clark .. 401.002' 
Bevel. G. H. Waggoner . • • • • • • • . • • • • • • • • • • • • . . . . . . . . •  401.451 Electric meter tor alternate currents, M. M. M. 
BIcycle, J. F. Bre11% • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  401.771 Slattery • • • • . . . . . . . . . . . • . . . . . . . . . . • • . . . . . . • . • •  , . . . •  401.801 
Bicycle. S. D • . Reynolds . • . • • . • • . . . • . • • • . . • • • . • • • • • . . •  401,562 Eleetrlc motor, C. S. Bradley . • . . . . . . • • • • .  : . . • . . • . . . .  401.465 
Binder. temporary. W. F. Wakemau . • • • • . • . . • . . . • • •  401,613 Electric motor. H. B, Slater . • • . . . . . . . . . . . . . . . .  : • • . . . .  404.6il1 
Blackboards, crayou rack for, A. J. Donglass . . . . . •  406,389 ElectriC motor. alternating current, C: s. Bradley 404,488 
Blast furnaces, dust ilatoher for, F; H. Treat . . . . .

.
. 4IN.8I1l Electric motor and regulator, A. Gartuer . . . . . . . . • .  :4OI,Ii$:i 

Board. See Ceuter board. Wash board.. Electric motor regulator, A. Gartner . . . . . . . . .. . . . . .  '. 401,'783 �Iler cleaolnjr apparatus. J. T. Obenchain • • . . • . • .  4OI.ftD lIUectrie motors, safety attachment for. W • . S. 
Boller feed, J. H. ·Rae • . . . . . . • • • • • . • • • • • • • . • • . • . . • • • •  401.730 Paca . . . . . . . • . . • • • • • . . . . . . . . • . . . . . . . . . . . . . . . . • • • • . • • •  4OI.Il6� 
BOlie� teed regulator, W. O. Guuckel • • . . . . . . . • . . • •  401.400 Elevator. Bee Hydraollc elevator. 
Boller feeder. A. F. Jones . • • • . . • • • . • • • • • • . . . . . . • . •• . .  406,629 Elevator, A. B. Wall . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . .  404_ 
Boller furnace, B. Barrett . . . . . . . • • • • • • • • . . . . . . . . • • . •  401,878 Elevator aod conveyer. C. J. BeJJDour . . . . • • . . . • . . . .  404,800 
Bolt headlnl{ machines, sIot maktng attachment Engine. See Hydraulic engine. Rotary steam 

for, S. Uren • • • • . . • • . . . . • • • . • • • • • . . . . • • • • • . . • • • • • . •  4(M,IiBO eoJ{ine. Steam engine. 
Bolting reel, J. Warrlngtou . . . . . . . . . . . . . . . . . . . . . . . . . .  401.810 Exerci.lnl{ machine. J. J. Sleeper . . . . . • . . . .  ' " i • • •  40&;0 
Boota and sboes, lasting. D. F. Willis • • • . . . . • . . • . • . •  401.455 Exhaust mechanism; J. D. Smith . .  . ;  . . . .. . . . . .. . . . . .  4OI,'f311 
Bottle case, folding. E. L. ·Walker . . . . . . . . . • . . . .  ; . . .  4Of,809 Feed water heater. J. H. Vail . . . . . . . . . . . . . . . • . . .  , ... . 401,6Jj 

Bottle .topper. G. Rebfoss et aI • • • • • • • • • • . • • • • • • • • • •  401.1117 Feed water heater and regulator. N. Clute . • . . • . . . . 406,683 
Bottle stopper. J. J. Sands . • • • • • • • • • • • • • • • • • • • • • • • • • •  404.'199 Felt boot, J. Vall . . . • . • . . . . . . • . . . • . . . . . . . . . . . . . . . • . . . . . 41M,612 
Box. See Flre aiarm s\aoal box. Stuftlng box. Fence po.t, J. Kelly . . • . . . . . . . . . . • • • . . . . . . . . . .. . . . .  ; 401,788 

Box tastener .. ·L. Petterson . • • • . . • . • . . • . . . . • . . . . . . . . .  406,728 Fibrous material •• dislotegratlng, R. P. Picte! . . . .  49M:!1 

Bracket. See Lamp bracket. File, document or letter, E. W. Woodrutr . . . . . . . .. . .  401.4:18 
Brake. See Car brake. Filing receptacle. A: L. Bro ... n . . . . • • . • . . . . . . . . . .  ; . . . 401.7 ; 2  

Brush, C .  J. BaIley . . • • . • • . . . . • . . • • • • • • . • • . • • • • . • • • • • . .  401.588 FIltering apparatus, J .  W .  Hyatt . . . . . . . . . . . . • • . . . . . .  _406.708 
Buckle. R. G. '" R. L. Henry . . • • . . . . . . . • • • • • • • • • • . . . .  4Ot,400 Fire alarm .1gnal box. non.lnterferlnll. J. J. Rud-
Buckle, bale tie, Eo L. Clark . . . • • . • • • • • • . . . • . . • . • • . . . •  401.383 dick • . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . • •  : . . . . . 401.438 

BUIfIlY top spriog. C. V. Pngh . . . . . . . . . . . . • • . • . . . • • • . . 401,434 Firearm. breech·10adlog. C. G. Bonebill . . . . . • . . . . . .  4O&,:J80 
Burl{lar alarm, Roads '" Grlmth . . • . . . . . . • • • • • • . • . . • •  401.'i1U Firearm. breecb·loading. Dicer '" Barker • • • . . • . . . .  4CM.Tl8 
Burner. See ' Gas burner. Hydrocarbon burner. Firearm slght, J .. W. Carver . • . . . . • . . • . • . . . . • •  406,5II8, 406.599 

Lamp burner. 011 borner. 
. 

Fire e.cape. G. W. Worden • . . . . . . • . . • . . . . . • • • . • • • . • •  4OI,M' 
Bustle,· H. B. Rbeubottom . • . • . . . • • • . . • • . . . . • • • • • • • • •  401.7118 Firemao's electric ... Ire cutter, Woodhoose '" 
Cable tlriP. C. S. Chapmao . . . . . • • • . . . • • • • . . . . . . . . • • . . 401,601 Forster . . . . . . . . . . . • • . . . . . . . . . . . . . . . • • • • • • • . . . • . • ; .. . •  401.II1I'I' 
Calcining furnace; D. Le ... ls et aI . .  . . • . • • • • • • • • • . . •  406,720 Fish hook goard,.C. W. Teed . • • . . . • • • • • • • •  , . ,  . • • . . . . 401,747 

Camera. 8ee PhotographiC camera. Flood gate, H. A:. Wril{ht . . • • • • • . • • • •  , . • • • • . • • • • • ••• • .  4I!'.7tii 
Camera stand. W. H. Fuller . . . . . . . . • . . . • • • • • . • • • • . • 401.386 Fly trap, J. E. Packard . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 401.'121 

Car body, J. T. Goodfellow . • . • . . . . . . • • . . . • . • • • . • • . . •  404,585 Fly trap, A. S. Schuyler . . • . . . . • . . • • . • • . •  , • . . . • • • . . •  4O&Ji66 
Car brake, Abbott '" Killin . . . . . . . . • . . . • • . . • • • • • • • • • ; . 404,373 Foldiog chair for steamers. etc •• C. F. Batt • • . . • . . .  401Ji88 
Car brakes. device for operatlol{, R. A. KIBkadden 401.418 Fork goard. R. B. B. Clayton . . . . . . . . . . . . . . . . . . . . . . .  4IM,'I'I'7 

Car coupllnl{, J. E. Bul! . . . . . . . . . • . • . . . . . . . . . . . . . • . .  : . 401.400 Frelgbt elevating and transporting apparatus. W. 
Car coupling, King '"  Reed . . . . . . . • • . . • • • • •.• . . . • • . . • •  404.717 H. Ros.ell . . . . . . . . . i • •  i • • . • . • • • • • • • • • • • • • • • •  · • • • • • • •  4O&,1IIiII 
Car coupllnl{, S. S. McKeaod . . . . . . . • • • • • • • . . • . • • . .  404.'125 Fruit stoning macblne, Brllfl{s '" Leach . . . . . . . . • • . .  40&,511 
Car. coupling, V. Nusly . • • • . • • • . . • • . • • • • • • • • • • . . . . • • • • 4Of,M2 Fuel saving device. A. C. Greenlee • • . <0 • •. • • • • : • • • •  401,'108· 
Car coupllol{, I. Stout . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . 401.748 Furnace. See Boller furnace. ' Calcining fur· 
Car coupling, A. S ... enson . • • • • • • • . . . . • • • • . . • • • . . . . • . . 406,575 nace. Warm air furnace. 
Car door, C. L. Ward . . . . . . . . . . . . . . • . . • • . • " . . . . . . . . .  404.755 Furnace grate, lIeIf.feedinl{. L: Hopcraft .· . • . • • . . . .  406,706 
Car duml>iDg apparatus. A. F. Thayer . • • . • . . .  , . . . . .  401.447 Galvanic battery. W. lrrlshmutch . . . . . . . . . • • . . . • • • . .  4IM.6911 

Car tor mine8i tool, J, Treweek . . . • . . . • . . . . . . • . • • • . . .  401,1110 Gas, apparatus for maoufacturinl{, W. Clark . . . . . .  404.620 
Car heating apparatus. C. A. Marrder . . . • . . . • • . . . • •  401.492 Gu, apparatus for the manufacture of. J. F. 
Car roof, G. A. Roberts . • • • . . . . . • . . . . . . . . . . • . . . . • . .  401.7ll6 .Toraya . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  , W;700 
Car starter, G. Schmidt . . . . . . . . . . . . • . . . . . . . . . . • . . . . . .  4OI,1i63 Gas. apparatn. for the manutacture ot tuel and 
Cars, apparatus for shifting. R. Ramsay . . . . . . .  . •. . . 4OI.61i6 lIIumlnatlDJr. Harrison '" Elzner . . . . . . . . . . . . . . • . '. 401.404. 
cars, coopler for air braIr.e meebanism on railway. Ga. burner. devlcie for automatically operatlnl{ 

A. J. Wisner . . . . • • • . • . . . . . . • . . . . . . • . • • • • • . • . . . . . .  401.760 the stop cock of a. C. M. Rider . . . • • . . . . . . . . . . . .  401.738 

Cars. mecbanlsm for extlnplshlng the lIl{hta in Gas generator. compound hydrocarbon . R. FIl" . 

rail ... ay, I. N. Tillson . . • • . • • • . . . • • . . • . . . . • . . . •• . . . .  406,749 go.oo . .  ; . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . • . .  404.wr. 

Cars. motive mechanism for railway, H. F. "' G. Gas washer. J. De Brouwer . . . . . . . . . . . • • . . .  ; : • . . •  ; . . .  (01,606 
F. Shaw . • • . • . . . . . . . • . • • • . • . . . . . . . . .  , . . . . • • . . • • • • • •  404.441 Gate. See Flood gate. Railway ·gate, 

Card clothing thereto, device tor holding cylln- Gate. W. C. Hooker . . . . . . • . . . . . . . . . . . . • . . . . . . • . . . • . • . .  401.&:/6, 
dere while attaching, I. E. Comins . . . . . . . . . . .  : • •  401,685. Gate. J. Walker • . . . • . • . . . • . . . . . • . • . . • • . . . . . . . . . . . . . . . .  401;704 

Card g1'inlilng roller. J. S. Dronsfleld . . . . . . . . . . .  , . • . . 404.608 Generator. See Gas generator. Steani geoe-
card or ticket case, A. Allen . • • • • • • • • • • • . • . . . . . • . . .  , 401.515 rator; 
Card. playlnl{, R. F. Fo.ter . . . • • . . • . . • . • •  : • . . . . . . . . . . • . 4Of.'i82 Governor, steam valve. F. B. Pettengill . . . . . • • . . . . W,1lI& 
Cardlnl{ eOl{loes. machine for securiog clothing Grain binder. O. O. Storie . . . . . . . . . . . . . . . . . . . . . . . . . . 4Of.ooB 

to. ;E: Ashworth . . . .  .1 • . • • • • . • • • • • • • • • • • • • • • • . • . • • •  4Of,687 Grain btndlnl{ machine. F. Harper . . . . . . . . . . . . . . .
.
. . .  401.4'19' 

Carding' or' other 'liiacbines, cylinder for, G. O. Grain cleaoiog machine. J. F. Wilson.· . . . . . . .  · • . . . .  40&,456 
Wlcikers. : . . •  :: .• : • . . . . . . . . • • . . . . . • . . . . .  : • • . . • • . . . •  401.812 Grain. heatinl!' and steamlnll, W. H. Smith . . . . . .  , . 401,611 

Carrlalie, M. Haul{hey . . . • . . .  ; . .  : • . . • • • • • • . . . • • . • • • • . .  401.406 Graio presli. W. Preliton . . . • . . . . . . • . . . . . . . . . . . • • . . .  : .4OI,61i6 
Carriage top, J. T. NO<;lDen . . . . . . . . . . . . . . . • . • • . . • . • . . 401.660 G ratl! attachment. J. J. Mitchell . . . . . •  ; . . . • . . . • . . . . •  :4Of;428 
Carrier. See Bay carrier. Straw carrier. Grate bal'. G. M. Knil{bt . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  411&,'119 '  

('..art, T. Hardy . • . . . • • • . . • • . . . . • • . • • • . • • • . • . • . . • • . • • . .  401,402 Grate tor ranl{es. stoves. or furnaces, 8. 1, Bus-
Cart, road, M. Barnes . . . . . • • • . . . • • • . • . • • • • • • • • • . . • • • .  «M,6'l2 zinl . . . . . . . . . . . . . . . . . . . . . .. . . . . . ... . . . . . . . . . . . . . . '�" ," 4Of.6II6. 
CaJ:tridile tililt, A. J .. Blili:; ; • • • • • • • • • • • •

.
• •  : • • • • • • . • • • • •  4OI.m Grlndlnl{ machine. R. Coorader . . . • • • • . . . . • .

. . .• • . . . . . 4I!IJ!8iJ. 
CartriclJfe crlmplnll tool. 11'. Wichelhaus . . . . . • • • • • . .  406,811 Grlndlnll machine. C;H; Heiid8r80n . .  ; . .  ;; ;. : • . •• • •  '4Ot.'l'87 
Case. See Bottle case. Card Qr ticket case. . Grlodlng mill runuer. J. C. Dell . . . . . . . .  : . • • • • • . • . . . _ • .  
Castlna core tor. G; H. Bennett • • • • . . • . • . • • • . • • • • • • •  4I!',� Grindstone and mechanism tor ' the _e, li. ·4, 

. 
Casting .� ID&"Ots, E. L. Clark • . ... . " ., • • • • • . • .  , • •  fIN.-. · Axtell • • . • • • • • . . . • • • • • •

.
• • • • • •  ; . ; ;  . • . • .  �, ' . ' . • • • • • • •  , •

. 
4Ot.� 

Centerboard, steerl,!Io J. lJ. �unt,� : • •  " 
.

• : . '," ;' . ,: 4I),l,626 . �uard.. Sile Fish bQok goard. Jl'ork guard. Rail-
Challl faatener, H. B. KeIre' • • • • • • • • • • •  ; • • . • • . • . . . • 4Il',631 WI&:I' goard. 

© 1889 SCIENTIFIC AMERICAN, INC.



Hair curling deYice. C. A. G. Planne . . . . . . . . . . _ ... . W.1501 
Hair curling Implement. B. L. Toquet . . . . . . . . . . . . . .  4M.684 
Hammer. A. J.. De Vol. . . .  . .  .. . . . . . . . .  " '  . . . . . . . . . . . . .  404,388 
Hammock and canopy support, combined. J. Gif-

ford . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . .. . . . . . . .  W.614 
narrow. pulverizing, C. La Dow . • • • . 00 • • • • • • • • • • • •  \ 404:.791 
Hat forming machine. G. yule . . . . . . . . . . . . . . . . . . . . . . W.459 
Rat holder and packing frame. W. M. Levy . . . . . . . .  404.636 
Hat wire machine, B. McCusker . . . . . . . . . . . . . . . . . . . .  .}04,647 
Hatchway, self-clOSing. F. J. Gridley . . . . . . . . . . . . . . . 404.618 
Hatchway. self-clOSing, E. J. Herman . . . . . . . . . . . . . . , 404.705 
Hay eap; W. R. Thatcher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W.577 
Hay carrier. J. Farrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.525 
Heat.er. See Veed water heater. Water heater. 
HeaUnll·device • •  team. H. A. Kroe.chel1 . . . . . . . . . .  W.419 
HIIIK9. spring. J .  R. Payson. Jr . . . . . . . . . . . . . . . . . . . . 404,556 
Holder • . See Cigar holder. Hat holder. Necktie 

holder. Rein holder. Sash ' holder. Ticket 
and stamp holder. Vessel holder. 

Hook. See Checkrein hook. 
Hose coupling, Pearce·lt'Merrll1 . . . . . . . . . . . . . . . . . . . . W.429 
Hotel room register, C. H. Greenleaf . . . . . . . . . . . . . . .  404.398 
Hnl1er. See Seed huller. 
Hydraulic cylinder for contrOlling steam cylin-

ders. C. F. Elmes . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.528 
Hydraulic elevator, self-regulating, W. E. Nicker-

Son. . . . . . . . .  . . . . .  . . . .  . . . . . . . . . . .  . . . .  • . .  . . . .  . . . . . . .  . . .  404.726 
HydrauliC engine. C. E. Il'o.ter . . . . . . . . . . . . . . . . . . . . .  404.528 
Hydrocarbon burner. A. L. Shore . . . . . . . . . . . . . . . . . . . 404.4� 
Hr,dri:ICarbon burner. W. Snee . . . . . . . . . . . . . . . . . . . . . 404.lKl4 
Incnbator. W •. Kno.plf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W.631 
Indicat�r. See Station Indicator. 
Indnction coil. J. F. Kel1y . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W.630 
ID/lOt mo.uld • .  E. T .. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4()(.381 
Inkstands. etc .. self-clo.ing cover for. I. W. Hey-

singer. . . . . .. . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.539 
Iron dlrect. fram its ores. reducing. C. J. Eames . . .. 4M.473 
Iron or $teel, determiDin�tthe·temper of, C. A. Cas" 

perMon. . . . . . . . . . . • . . . .  . . . . . . . . . . • .. . .  . .  . . . .  . . . . . . . 404,600 
Jnck. !'lee Lifting jack. 
J 01 nt; See Rail joint. Railway rail jOint. 
Key .eats. machine for cutting. T. W. Broomell . . .  404.6ro 
Ladders. adjustable attachment and exten.ion for 

lire. J. W. TuUy . . . .  . .  . .  . .  . . . .  . .  . . .  . .  . . . .  . .  . . . .  . . . .  404.511 
J .... mp and toilet "ase. combined, �'. Maehr . . . . . . . .  (M.�21 
Lamp bracket. piano, W. A. Smith . . . . . . . . . . .. . . . . . .  W.510 
Lamp burner, ArJland, P. J .  FouIon . . . . . . • . . . . . . . 0 .  404,474 
Lamp shade. H. Hohenstein . . . . . . . . . . . . . . . . . . . . . . . . .  4O!,MO 
Lamps, IIlament tor incandescent electriC. T. D. 

Bottom . .  . .  . .  . .  . . . .  . . .. . .  . . .  . ... ... . . . . .  . . .  . . .  . .  . .  . . .  W.OO 
Lantern. portable electric, W. Frishmnth . . . . . . . . . .  4()(.698 
Lantern, tubular, B. Hermance .••• ... . o • • • • • • • • • • • •  40'.538 
Latch. gate, P. Dyer . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  W.391 
1 .. en8, aplaHtic, H. L. H. Schroder . . . . . . . . . • • . •. . . . .  404,506 
Llfing jack. Shalfer & Bair.tow . . . . . . . . . . . . . . . .. . . . . W.600 
Light. See Submarine .earch lillht. 
Liquors. apparatus . for purifying.and aging. S. G. 

Cabell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W.682 
Lock. .See Combination lock. Door lock. Nut 

Jock. 
Lock, A. S. Boice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.516 
LocomotlVIl cab Beat. G. W. Sttlne, Jr . . . . . . . . . . . 401.662 
Loom. picker, E. S. Grinnell . . . • . . . • • • • • • • • • . • . . •  0 • • • •  404,478 
I..oom shuttle binder. S. J. Noiseux . . . . . . . . . . . . . . .  404.649 
Loom .huttle box mechanism. J. Mathie.on . . . . . . .  W,640 
Loom stop m�haniBm, E. Herzig . .. . . . . . . . . . . . . . . . . .  40!l,407 
Mandrel, expansible. P. H. Griffin . . . . . . . . . . . . . . . . . .  4()(.477 
Map ex!llbitor. W. A. Taylor . . . . . . . . . . . . . . . . . . . . . . .  404.lKJ5 
Mash machine. R. Garich . . . . . . . . . . . . . • . . . . . . . . . . . .  404.532 
Measuring vessel, T. S. Cockcroft. . . . . . . . . . . . . . . . • 0 .  404,003 
Medicine. cough .irup. MaxweU & Meddaugh . . . . .  W.422 
Metal, appara.tgs for mixing molten pig, W. R . 

. Jone . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . .  , . . . . .. . . . . . . .  401,416 
Mlltal. wixiI)g w91tan .pig, W. R. Jones . . . . . . . ... . . .  W.n4 
Metallic wheel. F. H • . Ensign . . . . . . . . . . . . . .  . . . .  . "  4M.611 
Meter. Bee Electric metey . . . Rotary meter. 
Mould. See Ingot mould. Vault light mould. 
Motor. See Electric motor. Spring motor. Water 

current motor. 
Motor f9r operatin� swinging devices. C. J. B, 

Gau.me . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  404.618 
Mower, �. Lindestrom . . . . . . . . . . . . • . . . . . . . . . . .  , . . . . . 404.549 
Mower "ttachment. lawn. F. A. Deland . . . . . 404,690, 404.691 
Napkin holder table attachment. J.  M. Hinds .. . . . . 404,410 
Necktie fastener. J. Reidl . . . . . . . . . . . . . . . . . . . . . . . . .  404,436 
NeCktie holder. G. A. Huewe . . . . . . . . . . . . . . . . . . . . . . . .  W.{U 
Nut lock. G. P. Fuller . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 401.530 
Oculists and . optlCi.a.DS, trial fr':1me for, A. J�. 

Smith . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , W.803 
011 burner. G. S. Paine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.428 
Oil from oU weils. device for ejecting. W. Geiser . . 404.397 
Oiliog wheels, device fOf, F. W. Harris . . . . • . . . • . . . •  404-,481 
Ornamental vessel or article. T. B. Gibson . . . . . . . . . W.785 
Oven. baker's • . J .  H. Meier . . . . . . . . . . . . . . . . . . . . . . , . . . .  404.f>41 
Overllow trap. water seal, Eo J. Whitlock . . . . . . . . . . W.75U 
Packing for met.allic boxes. H. R. Gillingham . . . . . 404,'000 
Packing: for.p��ton rods: J. P. Murray . . . . • • . . . . . . . .  4(K,493 
Pan. Se� BakiDf,{ and roastioK pan. 
Paper, dampening apparatus for rolls of, W. 

Scott . . . . . . . . . . . .  :. . .. . . . .  .. .. .. .. .. .. .. .. .. .. ... . . .  404.505 
Paper. machine for making perforations in. S. 

Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  W,582 
Paper. making perforRtions in. S. Wheeler . . . . . . . .  404.581 
Paper paCkage. toilet. O. H. Hicks . . . . . . . . . . . . . . . . . .  W.622 
Papeterie. A. Buhler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404,59<1 
Paring .quash�., machine for, F. L. Webster . . . . . .  W.452 
Pens or pencil •• spring holder or clasp for, F. J. 

W. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.687 
Percolator. T. Boyce . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .' . .  W.Wl 
Petroleum or similar substances. apparatus for 

burnioa', Guignard & Schweizer . . . . . . . . . • • • . . . . .  404.399 
Photographer's retouching machine, G irvin & 

Lolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404,534 
PhotographiC camera .hutter. R. E. M. Bain . . . . . .  W.375 
PhotographiC plates. rack for wa.hing aud drying. 

W. S. Cullen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W.605 
Piano action. S. Haosing . . .  0 • • • • • • • • • • • • • • • • • • • • • • • • •  �,7(U 
Pin. See Double pointed pin. 
Pipe con pIIng. C. F. lIurrel. . . . . . . . . . . . . . . . . . . . . . . . .  4M.413 
Pipe coupling, steam, F. Hanson . . . . . . . . . . . . . . . . . . . .  404,786 
Pipe wrench. E. S. Boynton . . . . . . . . . . . . . . . . . . . . . . . . .  404.770 
Pipe wrench. C. L. Dunham . . . . . . . . .. . . . . . . . . . . .. . . . .  W.7&� 
Pipe wrench. J. T. Hawkins . . . . . . . . . . . . . . . . . . . . . . . .  404.619 
Planing and surfacing machines, feed roller fort 

L. P. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4()(.486 
Planing machin�, WOOd, F. J. Plummer . . . . . . . • . . . .  404,4S3 
Plow. ditchinll. R. H. Nogar . . . . . . . . . . . . . . . . . . . . . . . . . 404.4U 
Plow • •  ulky. J .  A. Garber . . . . . . . . . . . . . . . . . . . . . . . . . . . W.476 
Plow. swivel. Gale & 'I·remblay . . . .  : . . . . . . . . . . . . . . . . .  W.531 
Plow. wheel. G. Kimban. . . . . . . . . . . . .  . . . . . . . . . . .. . . .  404.716 
Pocket books or.otber articles. frame for. L. Mes-
. se ... . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  4M.7n 
POCI<et or note book. E. Wei.sbrod . . . . . . . . . . . . . . . . . 404.758 
Poliobing cOmponnd. G. W. Hastlnlls. . . .  . . . . .  _ . . . 404.483 
Portable cbair. I,. Engebretsen . . . . . . . . . . . . . . . . . . . . . .  404,610 
Post. See Fence post. 
Pq8tal liard •• machlne·fo�packaging. W. H. Bunce . It aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . .  404,773 
Pot. See Calfee pOt. 
Pot and. 'protector for seedlings, etc .• combl"ed, 

.w. L. Wright . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . 4M.585 
P1'8IIIi. ·.EIee Gr&ID Pr8ss' 

. . . . 
1'.reaiu'N replator. 1Inid. W. HoM . . . . . . . . . .  �. 4IH,IiIK 

Protector. See Tree protector. 
Pulp. etc., from IIbrous plants. machine for acrap. 

ing the. R. G. Ward . . . . . . . . .  : . . . . . . . . . . . . . . . . . : . . . 404,756 
Pump. stock. G. W. Scbroeder . . . . . . . . . : . . . . . . . . . . . .  404.737 
Pumping rig. well. C. C. Stover . . . . . . . . . . . . . . . . . . . . . . 401.744 
Punching machi!!e. hydraulic. C. C. Klinik It aI . . . 404.6ilS 
Quicksand. apparatus for raising, H. Stoltze. Sr . . . 4M.741 
Radiator . loops. machine for assembling. H. H. 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W.746 
Rail joint. D. R. Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . W.764 
Railway, electriC, W :Cannell . . . . . . . . . . . . . . . . . . . . .. . .  404:,469 
Railway. electric, L. Daft . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.687 
Railway gate. A. J. McDon .. ld . . . . . . . . . . . . . . . . . . . . . . .  W.724 
Railway grip. cable. J. H. Pendleton It aI . . . . . . . . . 404.499 
Railway grip. cable. C. Tiers .t aI . . . . . . . . . . . . . . . . . . .. 404.576 
Railway guard. automaUc. J. V. Iteams . . . . . . . . . . . . 404.435 
RaIlway rail [aotener. C. Netter . . . . . . . . . . . . . . . . . . . . . 404.550 
Railway rail jOint, E. P. Jeney . . . . . . . . . . . . .. . . . . . . .  W.4S7 
Railway signal. A. J. WI.ner . . . . . . . . . . . . . . . . . . . . . . . . . 404.457 
Railway signals aod pOints, working and inter .. 

locking. Hili & O'DonnelL . . . . . . . . . . . . . . . . . . . . . . . W.408 
Railway track. J. Hal.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W.401 
Railways, drip pan for elevated. E. A. Trapp . . . . . .  W,751 
Railways. endless belt for grips for cable. J. H. 

Pendleton It aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.500 
Railways. gUide pulley for cable. Pendleton & 

Mo .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401.499 
Railways, means for operating trains upon cable. 

Pendleton & Bryson. Jr . . . . . . . . . . . . . . . . . . . . . . . . . 40i,497 
Railways, track moistening apparatus for electric, 

E. D. Prie.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W.55g 
Range, G. H. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W.502 
Ratchet drill. H. Brinkmann . . . . . . . . . . . . . . . . . . . . . . . . W.592 

Razor, F. Ascheuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404,76.'l 
Reciprocating machinery. mechanism for cushion" 

tng traversing beds of. H. P. �'ei.ter . . . . . . . . . . .  W.394 
Reel. See Bolting reel. 
Regi.ter. See Hotel room register. 
Regulator. See Boiler feed regulator. Electric 

machine regulator. Electric machine or motor 
regulator. ElectIic motor regulator. PresElure 
regulator. 

Rein holder. W. F. Turman . . . . . . . . . . . . . . . . . . . . . . . . . . 404.579 
Ring. See Curtain ring. 
Ring dies. making. �'. Ecaubert . . . . . . . . . . . . . . . . .. . . . .  404.562 
Rods. machine for manufacturing cylindrica.lt H. 

H. Post . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 4()(.654 
Roller. See Card grinding roller. 
Roller for leveling snow and road •• I. B. Babcock. W.671 
Rotary meter, P. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W.374 
Rotary steam engine. H. L. Phelps . . . . . . . . . . . . . . . . . 404.557 
Rubber boot. E. �'. Bickford . . . . . . . . . . . . . . . . . . . . . . . . .  W,674 
Rubber boot or shoe. J. T.. Joyce . . . . . . . . . . . . . . . . . . . .  W.416 
Ruler. Brown & Payette . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  W.593 
Saddle. harness. Aschenbach & Theobald . . . . . . . . . . W.669 
Sash fastener. R. J. Buchanan . . . . . . . . . . . . . . . . . . . . .  404.467 
Sa.h holder. Hammarlund & Larson . . . . . . . . . . . . . . . . 401.5.37 
Sash 11ft, W. A. Wi11iamson . . . . . . . . . . . . . .. . . . . . ... . . . .  404.668 
Saw. hand power. J. M. Vaughn . . . . . . . . . . . . . . . . . . . . .  W.75.3 
Saw swa..:inll machine. T. B. Hite . . . . . . . . . . . . . . . . . . .  404.623 
Saws. apparatus for .traigbteninll. D. Simonds . . . . 404,738 
Saws. cleaner for cotton gin. J. C. GodwIn . . . . ... . . .  404.616 
Scraper, road. G. N. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.793 
Scraper. road. O. E. Moat . . . . . . . . . . . . . . . . . . . . . . .. . . . W.794 
Scraping machine. road. M. G. Bunnell. . . . . . . . . . . . .  W.774 
Screen. See Window screen. 
Seat.. See Locomotive cab seat. 
Seed huller. cotton. Fee & Zerbe . . . . . . . . . . . . . . . . . . .  tlM.696 
Separator. See Slime separator. 
Sewing machine cover, N .. R. Van Horo . . . .. . . . . . . . 404:.752 
Sewing machine, 8hoe. J. Treharn . . . • . . . . . . . . • . . . •  404:,448 
Sewing machines, cutting' mechanism for button'" 

hole. Ost.rom & Boynton . . . . . . . . . . . . . . . . . . . . .. . . . .  W,�7 
Sewing ·machines. sbuttle an'd race mechanism 

for . Il'. D. Parker. : . .  .' . .  . .  . . .  . . .  . .  . .  . .  . .  . .  . . . .  . .  . . .  W.555 
Shackl<i. James & Goodenough . . . . . . . . . . . . . . . . . . . . .  W.M4 
Sheet metal packBlle. F. G. Caldwell . . . . . . . . . . .. . . . . W.596 
Shirt. B. Galland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . W.475 
Signal.' See Railway signal. 
Skate roller. C. J. Kintner . . . . . . . . . . . . . . . . . . . . . . . ... . . 404.547 
Slate cleaner. J. M. McFarland . . . . . . . . . . . . . . . . . . . . .  W.795 
Sled. T •• P. Pickett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W.4:l2 
Slime .eparator; P. H. Dunagan . . . . . . . . . . . . . . . . . . . . .  404.521 

Smoke consumer. J. C. Butler . . . . . . . . . . . . . . . . . . . . . . .  4M.77a 
SmOker's set. W. S. Whltinll . . . . . . . . . . . . . . . . . . . . . . . . . W.665 
Spinning spindle .upport. J. Dulfy . . . .  . . . .  . .  . .  . . . .  W.669 
Spring. See Buggy top .pring. Vehicle spring. 
Spring motor. R. Faries . . • .  : . • . • . . . . . . • . . . . . . . . . . . . . .  404.526 
Stamp canceler. B. Summers . . . . . . . . . . . . . . . . . . . . . . . .  404.574 
Stampin..: or·  other machines • .  safety apparatus 

lor. T. J. Iiolmes . . . . . . .  : . . .' . . . . . . . . . . . . . . . . . . . . . .  W.62� 
Stand.. See Camera stand. 
Station indicator. V. I •. Cunninllham . . . . . . . . . . . . .. W.381 
Steam engine. A. H. F. Straub . . . . . . . .  , . . . . . . . . . . . . .  W.573 
St�am generator. J. A. Eno . . . . . . . . . . . . . . . . . . . . . . . . . . 404,524 
Steam generator, W. Snee .. . . . . . . . . . . . . . . . . . . . . . . .  4()(.HO 
Steel direct from oret prodUCing, W. F. M. 

McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  404.728 
Steering apparatus. A. C. Dunn • . . . . . . . .  ' . . . . . . . . . . .  W.472 
Stereotying. matrix for. Schreiner & Schott . . . . . . .  404.564 
Stilt. B. Temple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.896 

Stools or chairs, spring back for, W. P. J ames • . . . .  4lU,628 
Stopper. See Bottle stopper. 
Stove and uten.i1 •• portable cooking. A. S. Tom-

kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  , 401.578 

Stove or range attachment. C"B. Telft . . . . . . .. . . . . . 404,748 
Stovepipe anchor and lIue cleaner. L. H. OldDeld.  404.553 
Stoves, automatic extin&ruisher for car, Levoy & 

Dagwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  W.420 
Stoves. safety oil can attachment for vapor. H. 

Ruppel . . . . . .  . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  404,489 
Straw carrier, G. Akerson . . . . . . . . . . . . . . . . . . . . . . . . . . .  4O(,t4oo 
Straw cutter. W. C. lIayless . . . . . . . . . . . . . . . . . . . . . . . . .  4M.S79 
Street surfaces, guide bar for lining up the curvas 

of. J. M. Mack . . . . . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . . . . .  401.491 
Stuffing box. L. C. S. Frick . . . . . . . . . . . . . . . . . . . . . . . . . . .  W.b29 
Submarine search light, A. 1.1. Dutton . . . . . . . . . . . . . . 4fU,300 
SWItch pOints, mechanism for operating, J. M. 

Swem . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W,446 
SwitCh stands. lock hou.e for. W. J. McCarthy . . . . W.646 
Swivel. H. E. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.632 
Swivel; Sears & Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  40 •• 659 
Syrinlle. vaginal. Zerse & yount . . . . . . . . . . . . . . . . . . . . 404.762 

Table. J. M. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W.689 
Tannic extract. purifying. L. Saarbach . . . . . . . . . . . . .  W.440 
Teeth. lIlling. E. C. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  404.n!; 
Teeth, mould for "the manufacture of artificial, 

W. R. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.703 
Telegraph apparatus. E. B. Shafer . . . . . . . . . . . . . . . . . .  w.rm 
Telellraph. duplex lire. S. A. Cbase . . . . . . . . . . . . ... . .  .- 4M,519 
Tel""rapb. Dre alarm. S. A. Chase . . . . . . . . . . . . . . . . . . 4M.518 
Telephone support. C. W. Brown . . . . . . . . . . . . . . . . ... . 404.680 
Telephone transmitter. E. S. Drake . . . . . . . . . . . . . . . .  404,471 
Terret with separable shank. E. E. Hardy . . . . .. . . . .  404.40.1 
Ticket and stamp holder. A. Wi11iam.on . . . . . . . . . . .  404.584 
Ticket selling machine. automatic. J. W. Vanghn. 4()(.450 
Tire, wheel, R. W. Donmoyer . . . . . . . . . . . . . . . . . . .. . . . 40(..692 
Tongs, rooftoa. Blom & I�isteli1an . . . . . . . . . . . . . . . . . .  4Ot,6'l8 
Tools to haifdles, device for securing, Thompson 

& Tormey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 404.668 
Trap, See' Fry trap; Overllow trap; ' . 
Tree proteCtor. H. L. W"bber: . . . . . .  .. .. . . . . . . . . . .  4Ol.151 �et. ' B4iiI' WlClt '1z1mmet • .  

Trousers stretcher. D. F. lIlcNalr • • • • • • • •• • • • • • •• •• •  41».648 ' 
Truck. car, G. E. Blaine . • . • • • • • • • • • • • • • . . • • • • • • • • . . . .  404Jl7Q 
Tubs. etc .• cover for butter. H. C. Carter . . . • • • . . . .  tlM.5Il'1 
Umbrella exhibitor. Harrington & Carter . . . . .. . . . .  4M.4lIO 
Umbrella or parasol, F. S. Evans . . . . • • • . . . . . . • • . . . •. •  tm.69ii 
Unleon device. G. F. Oehmen . . . . . . . . . . . . . . . . . . . . . . . . 4()(.426 
Under vest. C. F. North . . . . . . . .  : • • • . . . . . . . . . . . . • • . . . .  4()(.551 
Valve, Egner & Harri.on. . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.S92 
Valve for air brakes. relea.e. G. A. Boyden . . . . . . . . W.768 
Valve gear; M. L Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4()(.45:1 
Valve llear for compound engines. J. C. H. Stut • . .  W.500 
Valve. pre •• ure r6l/:ul .. ting or reducing. E. Andr.e. W,586 
Valve • •  afety. J. M. Colven . . . . . . . . . . . . . . . . . . . . . . . . . .  404.684 
Valve. time. P. G. Hubert . . . . . . . . . . . .. . . . . . . . . . . . . . . 404.542 
Vault Iillbt mould. D. Barker . . . . . . . . . . . . . . . . . . . . . . 4()(.765 
VehIcle. H. Arenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404,,461 
Vehicle. folding. J: McBoyle. ·  . . . . . . . . . . . . . . . . . . . . . . .  404.49<1 
Vehicle .prinll. S. H. Raymond . . . . . . . . . . . . . . . . . . .. . .  404.560 
Vehicle. two-wheeled. W. Page . . . . . . . . . . . . . . . . .. . . .  4()(.49ti 
Velocipede. A. Easthope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4M.I;9.l 
Velocipede. H. A. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.490 
Vessel holder. J. P. Eustis . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.694 
Veterinary mouth speculum. C. E. Palmer . . . . . . . . .  404.652 
Voltmeter, L. Daft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4()(.470 
Wagon body raiser. W. S. Bourne . . . . . . . . . . . . . . . . . .  404.46.l 
Warm air furnace. B. F. Reynolds . . • . . . • .  o .o .o • • • • •  404.661 
Wash basin. P. G. Hubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.041 
Wash board. I. N. Poe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4M.m 
Washer. See Gas wa.her. 
Washing machine. R. Joel. . . . . . . . . . . . . . . . . . . . . . . . . . .  404.045 
Washlnll machine. Z. Randel . . . . . . . . . . . . . . . . . . . . . . .  W.731 
Water closet. A. Elmendorf . . . . . . . . . . . . . . . . . . . . . . . . .  401.393 
Water conveyer. F. D. Dowd . . . . . . . . . . . . . . . . . . . . . . . .  W.7lKl 
Water current motor. �'. G. John.on . . . . . . . . . . . . ... . 404.!188 
Water heater. E. N. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . 404.781 
Water heater. S. Spiro . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 404.572 
Water meters • •  ealing device for. G. S. Follans· 

bee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W.395 
Water pnrifyinJl apparatu8, O. S. Howes . . . . . . .. • . .  40(,485 
Water reservoir, H. Dane . . . • • • •  , • • • • • • • • • • • • • • • • • • • •  404,.386 
Water wheel. I •. Middleton . . . . . . . . . . . . . . . . . . . . . . . . . 4()(.642 
Weather .trip. A. M. Stodard . . . . . . . . . . . . . . . . . . . . . . . W.U5 
Wheel. See Metallic wheel. Water wheel. 
Wheel. M. C. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404,657 
Wbel'lbarrow. W. E. Kilborn . . . . . . . . . . . . . . . . . . . . . . . . W.789 
WhIp .ocket. E. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 404.668 
Wick trimmer. J. L. Sanford . . . . . . . . . . . . . . . . . . . . . . . . .  i04.736 
Wmdmill. A. J. Corcoran . . . . . . . . . . . .  .. . . . . ... . . . . . . . 04.6Ot 
Window, H. Maeurer . . . . . . . . . . . . . . . . . . . . . . . . . . . : .. . . .  W.792 
Window screen. J. S. White . . . . . . . . .. . . . . . . . . . . .. . " .  W.404 
Wire matting. I. Kinne,Y . . . . . . . . . . . . . . . . . . . . . .. . .. . .  , . .  W.417 
Wire .tretcher, E. Guthridge . . . . . . . . . . . . . . . . . .. ... . . . 404.5.'l6 
Wire weaving apparatu •• H. Steddom. Jr . . . . . . . . . .  404.444 
Wood, convertible machine for grooving and 

.awlng. E. F. Barne . . ... . . . . . . . . . . . . . . . .  , . . . . . .. . . .. W;377 
Woodworking tool. J o.lin & I.awrence . . . . . . . . . . . . . 404.489 
Wrench. See Pipe wrench. 
Wrench, E. S. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 404,169 
Wringer. See Clothe. wringer. 

DESIGNS. 

Bottle. W. B .. ker • .  Jr .. . . . . . . . . . . .. . . . . . ... . . . . . . . .... . . . 19.125 
Box. H. F. Whitman . .. . . . . . . . .  · . . . . . . . . . . . . . . . . ; . . . . . .  19.148 
Cani.ter. R. Staudinger . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . llI.141 
CIgar box, W. P. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.14£ 
Dressing case. T. J. Collins . . . . . . . . . . . . . . . . . . . . . ... . . . . 19.1SO 
FlrephlCe lining, E. L. Cal ely . . . . . .  " . . . . . . . . . . . . . . . . .  19.127 
Inhaler tube. J. F. Che.ebro . . . . . . . . . . . . . . . . . . . . . . . . . .  19,128 
1,atcb case, R. W. E. Cbrl.tesen . . . . . . . . . . .. . . . . . . . .. 19,129 
Lattice or mesh work. F. A. Wln.low . . . . . . . . . . . . .. . . 19.14� 
Oil cloth, C. 'J'. & V �,.E. Meyer . . . . . . . . .. . . . .. . 19.132 to 19.138 
Roollng plate, metallic. L. L: Sagendorph . . . . . . . . . . .  19.189 
Sellllar. T. A. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  19.126 
Textile fabric. L. Haslam . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.181 
T"y cap exploder. O. A. Wheeler . . . . . . . . . . . . . . . . . . . .  19.142 
Toy money .afe. H. Schedler . . . . . . . . . . . . . . . . . . . .. . . . . 19.140 

TRADE MARKS. 
Belts or band •• electric. J. E. Hetherington . . . . . . . .  16.690 
Bicyclest tricycles, aDd kindred vehicles, and their 

parts and attachments. Starley Brothers . . . . . . . . 16,702 
Biscuits, crackers, wafers, and similar articles, J. 

D. Gllmor & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,888 
Bitter •• C. Pickard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  16,674 
Butter. I. H. Ballow & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,682 
Cement. or compo.ltion. for roollng and paving •. .J. 

B. Hinchman . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  16.692 
Cigars. Buckingham. Swope & Co . . . . . . . . . . . . . . . . . . . .  16.681 
Cigars, M. Lopez & Co . . . . . . . . . . . . . . . . . . . . . . . 16,666 to 16,669 
Cigars, F. Suarez & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,676 
Ciaars, smokin� tobacco, and cigarettes, Pine Nee" 

die Cigar Company . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  16.678 
Coffee scourers and pOlishers, Hercules Manufac-

turing Company. . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 16.691 
Cough mixture. F. M. Jaque . . . . . . . . . . . . . . . . . . . . . . . . . . 16.683 
Face wash. J. P. McGill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.672 
Feather pillow •• F. E. Uttle . . . . . . . . . . . . . . . . . 16,694 to 16,696 
Flour. wheat. D. & A. Luckenbach . . . . . . . . . . . . . . . . . .  16.6'10 
G ame board. S. T. �'. Sterick . . . . . . . . . . . . . . . . . . . . . . . . .  16,675 
Ginger. carbonated. White Rock Mineral Spring. 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  16.678 
Glove., kid. J. Roeckl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.699 
Glue, J. Herold . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 16,689 
In.ect powders and like preparation •• W. H. Sayre 16.700 
Knitting cotton. J. T. Morehead & Co . . . . . . . . .... . . . . 16.687 
Ma.k fasteners, C. H. Des88rt . . . . . . . . . . . . . . . . . . . . . . . .  16,685 
Mattresses and. sprinlls for the same. spring, B. 

Fitoh & Co . .  . .  . .  . . . . .  . .  . . . . . . . . . . .  ,. .  . . . . . . . . . . . . .  16.686 
M.ineral waters, ginger ale. lemonade, tonic drinks, 

and similar liquids. Arcadian Mineral Spring 
Company. . . . . . . . . . . . .  . . . . . . .  . . . . .  . . . . . . . .  . . . . . . ... . .  16,680 

New.paper. H. Gerard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.687 
New.paper. J. A. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,662 
Optical goods of all kind.s. A. J. Lloyd . . . . . . . . . . . . . . .  16.665 
Optical instruments; C. F. Prentice. : . . . . . . • . • . . . . . . .  16.698 
Paper for ledgers. L. L. Brown Paper Company . . . . 16,683 
Perfumed articles, such 8S soap, sachet POwderst 

and the like. Ladd & C01lln . . . .  . .  . .  . .  . .  . .  . . . .  . . . . . . 16,681 
Photogr .. ph •• appliance. for taking. C. Spiro . . . . • . .  16.701 
Pill •• R. Mac�'arland .  , . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  16.611 

Remedy for piles. C. E. Ashmead .. . . . . . . . . . . . . . . . . . .  16.681 
Tea. P. H. Kelly Mercantile Company . . . . . . . . . . . . . . .  16.888 
Tobacco fQr smoking and chewing. plujl and cut, 

Thompson, Moore & Co . . . . . . . . . . . . . . . . . . . . . . . . .  : J6,677 
Watch movement •• American Waltham Watch 

Company . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  16,1179 
Whisky. M. & K. Gottstein . . .. . . . . . . . . . . . . . . . . . . . . .. . . 16,661 

Inside Pace, each Inllel'tlon • • • 73 cenlll a line. 
Back Pawe. ench Insertion • • •  81.00 a line. 

The above are charge. per agate line-about eight 
word. l'er line. Thi. notice shows the width of the line. 
and is 813t in 8Il&te type. Engravin�8 may head adver .. 
tisements at the SAme rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication 01llce as early as Thursday morn· 
in2 to appear in next issue. 

USE ADAMANT WALL PLASTER 
A

JJ��:I:;�b�:.n:o'i' c�� 
or cra.ck. It is impervious 
t���.

d. 'rtt��1:1n d:�: �ours. It can be applied In 
any kind. of weather. it Is 
in general use. Licenses 
"ranted for the mixing, 
using. and selUng. Addreaa 

ADAMANT Mm. co. 
71 E. Genesee Street. 

Syrllcu8e. N. Y. 
--�-------- - - - - ----
ICE·HOUSE AND COLD ROOM. -BY R. 
G. Hatlleld. With d.irection. for conatructlon. Four 
engravings. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT. 39, Price 10 cents. To be had at this 01llce 
lind of all newsdealers. 

Patent Foot Power Machi 
Complete Outfits. 

Wood or M etal workers without steam 
power. can succesflfully compete with 

�1 J;6'\� s�'t�I�ih u 'Wfnc"h'ill:r
e;, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Trainlng.l.etc. Catalogue free. 

Seneca to a i l s  Mfa:. Co. 
685 Water Street. Seneca F'iOls, N. Y. 

r o E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions lor construction. with uno 
illustration of cold hou.e for preserving frnlt from 
season to sea.on. The air io kept dry and pure through. 
out the year at a temperature of from 31." to 86". Con-o 
talned In S('IENTII/IC AMERICAN SUPPLEMENT No. 1 16.. 
PrIce 10 cents. To be had at this otIIce and at all neWSo' 
l'IeaIers. . 

SEBASTIAN, MAY & 
Improved Bertw 

�:=e�LAT ... oI."'." 
Drill 

. P H OT O C R A P H S . 
The photographing of Machinery. Bridges. FactOries. 

and Iron Work of al\ de.crlptlon.. Write 10r samples. 
G:.o. P. HALL & SON. 157 Fulton Street, New York. 

PNEUMATIC DYNAMITE TORPEDO 
Gun.-An exhaustive acconnt of this new weapon and 
of the experiment. made with I t ;  along with a descrip. 

�y8,t���·b�!��n�� � �������;g��n:!��:�J�e:: 
PLEMENT. No. �9a. PrIce 10 cents. To be had at this 
01llce and from all newsdealers. 

JUST C>UT I 
ALU MINUM · STEE L  HACK SAW. 

Frame and 1 doz. blades. $2 ; Blades per doz . .  8-lnch. '1. 
by mail upon receipt of price. Hard but not brittle. 
CRE!'!CENT lU FG. CO., C I.EVELA ND. O. 

New catalogue Of Engineers' Specialties. 

FR ET SAW 
----OR-

B R ACKET WOODS 
E-�:IiIZ> :l!l..E.A.Z> Y FC>::EI.. U_:IiI 

. Send stamp for catalogue. 

HENRY T. BARTLETT, Oabln:�':.�':t".''!��!Deet'lo 
2.,., LEWIS STRE ET, NEW Y O RK. 

THE MICRO - ORGANISMS OF AIR 
and Water. By Percy F .. Frankland.- A n  account of a 
series of ob.ervations niade to trace the seasonal varia
tions in the number of micro�or4lanisms in the air and 
water. Wltll 3 figures of apparatus. Contained In SCI
ENTIFIC A ME ItICAN !:lUPP LEM .NT. NO. 663. Prlce l� 
cents. To be bad nt this office and from all newsdealers. 

::.�H E-oMPLETE STEAM PUMP>. 
'= _L"-,  ONLY SE.V E N  DOL(ARS "+�' _._.". 

. . . . . '<" :  D E M A N D  T H i S ;:; d M P. . , �  
O F  Y O U R  O R  W R i T  E. 

D E.AI.E.Fj . T O  U S  FO R P R I C ES . :  
V,D. � D I) Z E N ' S  PATF N T  

VAN D U Z E N  a. TI F T. 
S O L E.  M A K  E R S UNC I N NAT I . O=====:: , 

Sto re d E n e rgy 
ACC U M U LATO RS for Electric LightlD.g and. 

Street Car Propul.lOn. 
ELECTRICA L A CCUMU I.ATOR COMPA N Y  

N o .  44 Broadway, N e w  York City, 

A "rlnted copy of the specllication and drawing of 
any patent In the foregoing list will be furnl.hed from 
this 01llce for 25 cent.. In ordering please state the 
name and number of the patent desired. and remit to 
Munn & Co .• 1J61 Broadway. New York. Ed c S t Canadln.n Patent .. ' may now be obtained by the 0 ys e m .  
Inventors for any of the Inventions named In the fore-
going list. provided they are .imple. at a cost of $40 c�':!r���W:"Itre�l;l�\\.����i�':;��t��}�e.�;�'ll'�c;,.a.r' each, . If complioated the cost will be a ltttle more. ' . .fl>r experienced Electric Motor Co. In tbe world. 
fnl\ 1astra�na , � ' lIllQlJl AI Po,., 361 Broad.:wq, THE ·ELBC'I'RO D Y N A MI C  COMPANY, S,,·yon. 01.Qr,f0l!liP pateQta �aIIIobeobtalned; I Ne. 2lM. earter s&.. pu.",.Pl .. Pat 
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JUNE 22, 1889.] 

TIui Newe8t and Best in the EngZUih LaInguage. 
It Leads all others ! ! 

THE ASSAYER'S MANUAL 
AD Abr[dged Treatise o n  the Doelmastic lIlxamlnaUon of Ores and Furnace and other Artl1lctal Products. By Bruno Kerl, Professor of the Royal School of Mines ' Member of tbe Royal Technical Commission for the In� dustrtes, and of tbe Imperial Pateot 01llce", Berlin. 'J'rans1ated from the German by William T. Brannt, Editor of .. The Techno-Chemica\ Receipt Book," etc. Second American Edition, edited with extensive ad ... ilitlons by F. Lynwood Garrison, Member of the,Ameri

-c� Insti.tute of Mining Engineers, Iron Institute, Verein Deutscher EisenhUttenleute, etc. lliustrated by 
87 engravings. 351 pages 8vo. Cloth, price . . . . . . .  $3.00 

J]r By mail, free of postage, to any adllress m the world. 
ABSTRACT OF CONTENTS--GWNERAL DIVISION -I. Mechanical Manipulations. II. Chemical Operations. Ill. Assay Furnaces. IV. Assay Vessels. V. Balances and Weights. VI. Tools and Implements. VII. Assay 

�It��f;:r. ���'i}�ld. D��If.���;,��.Lv"f· Nllke?oP�n: Cobalt. VIII. Zinc. IX. Cadminm. X. Tin. Xl. Bis-
���h·ufa��u:.erc¥�i. �����o�vIl�bh:O�t�: 
X VIII. Manllanese. XIX. Sulphur. xx. Fuels. APpendix. Index. J]r A circular oj 8 pages quttrW, gf",iw; the jull Table oj 
Contl'fnts of th,. important Book, as well as a now List oj Loaa� Books on Metal MiniW;, Metallur{!1l, MineralO!l1l, :�"ta';f'0�'l1::!Z�;�r;:��t;en!�� �r

:.
.
any one .. , 

IT The above or any of our Books Sl'/nt bll mail, free of postage, at the publication price, to anll adliress m the 1vorld. IT Our New and Rewed Catalogue oj Practical and 
Seil'!ntijlc Books, 84 pages, 8vo, and our other Catalogues, tlu>, 
whole coveriW; every liranch of &iI'fnee ap;plied to the Arts, Bent free and.free oj. po8� to any one "" any part oj the 
world who W'il! jwMiuh h,. adliress. 

H E N RY CAR E Y  B A I R D  It. CO., 
INDUSTRIA,I. PuBLISHERS, BOOKSELLERS &IMPORTERS 

810 Walnnt St., Pldladelphia. Pa., U. S. A .  

ARCHITECTURAL BOOIS. 
Useful, . Beautiful, and Cheap. 

To any person abont to erect a dwelling honse or sta
ble, either in the country or city, or any bnilder wishing 
to examine the latest and best plans for a churcb, school 
house, club house, or any other public building of high 
Or low cost, should procure a complete set of the ARCHI
TECTS' AND BUILDERS' EDITION of tbp. SCIENTIFIC 
A.ERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect ond builder, 
and to persons a,bout to build for themselves they will 
1Ind the work suggesti ve and most nseful. Tbey contain 
colored plates of the elevation, plan, and detail draw
Ings of almost every cl""s of buIldilll!, with specl1lca
tlon aud approximate cost. 

Four bound volumes are now ready and may be ob
tained, by mall, direct from the publishers or ·from any 
newsdealer. Price, $Z.OO a volume. Stitched IJi PRper 
covers. Subscription price, per annum, $2.50. Address 
and remit to ,MUNN & CO., Publishers, 

361 Broadway, :New York. 

3<97 

N!.!! y� BEL T I NC !!!!! pACK_INC 02: proposa!1, f01' Dredu:lnu: In  Penohscot River, 
UN::�ns'i:A::Sw���::�:"8;:M��0�1�'l.��'l���: 
June 4, 1889.-Sealed proposals In t.rlplicate for Dredging In Penob.cot River. Miline, between Bucksport and JOHN H. CHEEVER, Treas. 1 6  PA R K  R OW, New York. 
;!�!e����t�J�tfte {F.e�rgf a�';::�a��S�i:�·�.C.:':d OLDEST and LARGEST Manufacturer .. In the United St .. tea of 

VULCANIZED "'RUBBER FABRICS then opened. Attention is invited to Acts of Congreas 
�m03�? :��rf��: �: �:e am. �'i��t!� �i ��Il!�l'fll 
tt':l!'b'J!.ig��:J����;;�� �:l���D A. SMITH, For Mechanical Pnrpolle ... 

IIeonom1. BellabU�y, 
81 .. p1le1tJ. sarety. 

THE MOTOR of 19th Century .  
The Best on manufactured gas and the <mly one tbat makes ifs Own Gas. Can be used Any Place, to do Any Work, and by Any One. For Circulars, etc., address 

Charter Gas Engine CO. 
P. O. Box U8, Sterlinu:, Ill. 
Branch House, 152 Lake St., Chicago. 

New York A�ency, 
W. :J. Dougherty, 4iO Canal Ejtreet. 

ADVICE TO YOUNG MEOHANIC AL 
Engineers.-Address by Prof. Perry, to his students at 
!!� Fi����r T�C�W����:":;'IlM:�:.r o�ftl.,e�n';,a!':,� graving. Contained In SCIENTIFIC AMERICAN SUPPLE_ MENT. NO. 661. Price 10 cents. To be had at this office and from all newsdealers. 

ICHARDI O I L  ENal N E  The !'iafest, M08t Economical, and 1'108t Convenient Enu:ille. No Boller, no Steam, no Coal, no Ashes, no Danger. no Extra Insurance, no Engineer, and next to no Attendance. Started instantIywith a match. Speed and fuel completely regulated ,by the governor. All expense ceases when the e�gine st0l'l' BINGHAM'l'ON HY. 
" ' .  D ���I�an�g.:::�r8. CO., 

Blnghamt'ln, N. Y., U. �. A .  

VOLNEY \\' .  MASON & CO., 
FRICTION PULLEYS CLUTCHES ann ELEVATORS 

PltOVIDEIWE. It. I. 

!f!.1 1  - [ ' 1  ,.,v�\: 

� -: �_c= J 
T�R!r���wg��If.'i�: .T�l��r�Rve�:��CeE'uiJ;j,�· for handling stone will soon be required for the (lovern. ment work at the Harbor of Refuge at Block Is[and, R. 
1. Owners or parties interested who desire to charter such vessels to the United Stllte., or to freight stone by the ton, are Invited to communiCllte with this oll\ce. W. R. LIVERMORE, Major oj EngiheerB. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR M ETAL. 

without steam pOWElr, by using -outfl&s of these MachfDes, 
can bid lower, and save more money from I]q;�'�� 
theirj oba, thaa by any other meanafor doing 
their 'W.o1'II:. Also for Industrial Schools or lIome 'l'r&iIIing, 
With them boys C:ln acquire practical jour· 

EVEN THE BROWNIES MAKE PHOTOGRAPHS ::fv'::'?··;�c�':t��r�:':l��:�;.��
r 

them· 
W E  M A K E  ALL K I N DS O F  W.  F.  &. J O H N  BARNES C O  • •  

PHOTOGRAPH IC  OUTf iTS FOR AMATEURS, No . .  1999 . . .  lIub)' St., IIockford, Ill. . 

Send fO�:pU; �eMo���:t���toir����:ue and Sll! REGULATING SPECIALTIES 
R OCH ESTE R 0 PTI CA L Co. Made by us ru;�:��';:';��'i,��sanr�N:��d�.

y e�J.the car heat-
r IlI ASON REGULA TOR (;0., Bo"ton. ]H:as8. 

18 AQU E DUCT ST •• ROCH ESTER.  N·. Y. 

DO YOUR OWN PLATING 
Either In Gold, Silver, or Nickel, and Electrotyping. Complete sets of each� with practical instruction that any person may learn the art eH.sily. Rend tor catalogue and price list to THOS. HALL, Mfg. Electr[cian and Optician, 19 Bromfield Street, Boston, Mu.ss. 

SUPERFICIAL TENSION.-A PAPER by M. Van der Mensbrugghe, explaining the action of the surface tension of liquids upon 1Ioating bodies by a few Simple experiments, and the action of oU upon waves. Witb 6 ligures. Contained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 662. Price 10 cents. To be had at this office and from all newsdealers. 

Clark's Noiseless Rnbber Trnck Wheels 
Save 1Ioors. Anti-Friction Casters. 

Rubber Furniture Casters, etc. 
Catalogue free. 

Geo. P. Clark,.BoXL,Windsor locks. Ct. 

Shepard 's New $'60 Screw· Cutting Foot Lathe 
.; Foot and Power Lathes, DrUi 
el Presses, Scroll Saw A t  t a c h-
� lLents, Chucks. Mandrels .. Twist 
• D£�:iuP.°�� ��f.ersti\'iies on 

payment. 8end for catalogue of Out-1Its for AmateuTe OT Artisans. 
Address H. 1 .. �H EPA RD; 

-::ilEIlIl"- A G E N 'J'. 
:: 134 E�1�';��!h�eJbio; 

USEFUL , BOOKS. 
Manufacturers, AgrlCuhurists, Chemists. Engineers. Me-. 

chanics, BUilders, men of leisure, and profes"lonal 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mall. 
at very small cost. A comprehensive catalQgUe of 
useful books by different authors. on more than lIfty 
dllferent subjects, has recently been published for 
free circulation at the office of this paper. Subject .. 
classilled with names of author. Persons de�irlnlJ 
a copy, have only to ask for it, and it will be DIalled 
to them.· Address, 
M U lS N  & CO •• 361 JJroadwny, New Yon. 

P U LL EIS Cheapest, Lightest, and Best. Made by 
• Hardwood Split P. Co., Menasha, WiS. 

W O K t 1  M O D  E l S J� L IGHT  M ACH tMERY .  I N V E N T I O N S  D EVELOPED .  Send  fO I· M ode l  C i rcu l a r. J o n e s  B ro s ,  E C o . , 'C i n ·t i . O .  
SEAMLESS T U BES,-DESCRIPTION 
of tbe various processes of manufacture ; with « 1Igures illustrative of the apparatlL'l used. Contained In SCIl�KTlFIC AMElllOAN SUPPLEMENT No. 63S. PrIce 10 cents 
To be had at tbis office and from all newsdealers. . 

OIL WELL SUPPLY CO. Ltd. 
91 &: 92 WATER STREET, 

Plttsbnrgh, Pa •• 
Manufacturers of everything needed for 

.A.�T:E&:J: A 1'Ir  �JliJx.x._ 
for either Gas, Oil, Water. or Mlnerw TestB, Boilers. Engines, Pipe, 

Cordage, lJrilling- ToolB, etc. 
Illustrated eatalogue, price 
lists and discount sheets on reauest. 

MARINE SIGNALS. - DESCRIPTION 
of various types of foghorns, Sirens, buoys, lillhtship .. 
and other forms of marine .Ignals. With 2lr 1IllDres. 
§i,����.d ��c�Cl1J'�:��:.C T�'l!�;t�t �r.';,r::r:n] 
from all newsdewers. 

ARTESIAN 
Wells, 011 and Gas Wells, drilled 
���:r��=-� :md�f=:'��= 
able Horae Power and Mounted. 
Steam Drill:ing MachInes for 100 to 
ftOO ft. Send 6 cents for illustrated 
catalogue. Pierce Arte .. lan 
and Oil Wen Sapply Co., 
so Beaver Street, New York. 

Exposition··l l lustrated • .  �?�n!.ct!!�!:U!I��!�tI�a!Powe���to�!dy'���s�� The Paris 
tammg the inventIOn descflbed In I.etters Patent issued to ... Ii W. Blake, :June :on 1358 to"ether with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were " .... ited The SCIENTIFIC AMERICAN SUPPLEMJl:MT will for 
May 11th and July 20th, 1880, to Mr. S. L. Marsden. All Crusbers supplied by us are con- some months to come' contain Illustrations of ,the bulld
structed under the supenntendence of Mr. Marsden. who, for the past twenty years, ha.s been ings and the most interesting Objects to be seen at the 

Fxnected Wil!�tbe manufacture of Blake Crushers in this country and En
Aland. J1�:\�'�:r;�i��������n�nrnee:�lfi:�i�:le��:���:fo ���hAJl:!tK.rA'l:��NI?f�:'::'EN�� �'d'n.lla�!�{�UitA���I/itf2.NN. AMERICAN SUPPLEMENT will add an [nterestiDll and useful feature to the publication, aod subscribers to the rellular edition of the SCIENTIFIC AMERICAN. who are 

TO BUSINESS MEN. The value of the SCIENTIFIC AMERICAN as an adver
tising medium cannot be overestimated. Its Circulation 
is many times greater than that of any similar journal 
now published. It goes Into all the States and Territo
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
:a

O
::r�h��!O '::'t�i�i�:i�n�:�e�ti�n h� �:t�\:;Wt� advertises in the SCIENTIFIC AMERICAN. And do not let the advertislnj! agent inlluence you to substitute 

:�tY��� If�P�I ��rble,�������I��tC����Ig:C�de wl�ei� 
for your Interest to advertise. Tbls ls frequently done, 
for'the reason tnat toe agent lletB a larger commission 
from the papers haviDll a small Circulation tllAn 18 wlow
ed on the SCIENTIFIC AMERICAN. For rate. see top of lI1'8t column of this page, or ad
dress 

MUNN & CO •• PubIi8h ...... , 361 Broadway. New York. 

WATCH MA K E RS 
Send to AmeI'ican Watch Tool (;0.,  
Waltham, Mass., for price list of Wbltcomb 
Lathes and for the new Webster-Whitcomb. 

ELECTRICAL WELDING. -DESCRIP-
tlon of a metbod of welding by electrlelty devlsed by 
Mr. N. Von Benardos, of 8t . Petersburg. With 38 l\lus
trations. Contained [n SCIENTIFIC AMEltlCA N SUP
PLEMENT, NO. 63�. Price .10 cents. To be had at this 
office and from al l newsdealers. ' 

MODERN CAVALRY ON THE FI ELD 
of Battle.-By Col. R. S. Liddell. An interesUnll his· 
torlcal resume of what has been accomplished by the 
C8Talry In various notable battles, and disoussing the 
value of tb[s br&Ilch of the service. Contained in SCI
ENTIFIC AMERICAN SUPPLEMENT, No. 664 . Price 
10 cents. To be had at this office and from all news
dewers. 

, ,,,-:, /1 ' T I GHT&S LALK �ARR�LMACH INED y 
,1 _ c...' A S P E L, I A L1 Y :... - 1\ 

-- ---=::. J O H N  G R E E N WO O D  & C O R O C H ESTER �J Y 

BOFORS CAST STEEL GUN - BY 
Capt. o. E. Michaelis, U.S.A.-Tbe production of guns from unfot'ged open hearth steel by the casting process. 'The excellent quality of ' the guns produced, and their freedom from blow holes. A plea for cast steel ordnance. Contained in SClEN1:IFIC AMERICAN SUPPLEMENT, No. 66:1. Price 10 cents. To be had at this office and from all newsdewers. 

BARREL, KEG, 
Hogshead , 

AND 
STAVE lIUtOINERY. 
Over 50 varieties manu

f.ctured by 
E. & B. HOLMES, 

BUFFALO. , N. Y. 

not patrons oitbe SCIENTIFIC AMERICAN SUPPLEMENT, are advised to bave their name enrolled on the SUPPLEMENT subscription list a;t once so as to Becure all the Illustrated exposition numbers for preservation. Price, � a year, $2.50 for six months. News aRents everywhere receIve 8ubscriptions. OT remit to the publlsherst 
MUNN & (;0.,  361 B.'oadway. New York. 

2nd � MACH I NERY �i 
N. Y. Maeh'y Depot, Bridge Stqre 16, Frankfort St.,N.;Y. 

LI M E  KILN that saves 36 per cent. over any 
patent kiln known. Guaranteed to burn No. t Hrna with coal, wood, or oil. RiJlhts for sale. 

f). D. PAHE, Patentee, Rochester, N. Y. . 

INFLUENCE MACHINES.-A PAPER 
by :James Wimsburst, giving a complete .ccount of the 
f?"i�r!��&':ft.!i����\{�c�i:4���'b �"i����N 1'ri�� :. , .eMENT, No. 641. Price 10 cent.. To be had at this 
(, __ "il and from all newsdewers. 

FOR SALE The Davis Siding - Gage Patents. 
I No. 316.338 and No. 390,459. Address 

WM. P. HAYHURS'l" Investments and Loans. 
923 17th Street. Denver. Colorado. 
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