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pictures, illustrative of the formation, growth, and de- the number of illegitimate children of French mothers 
velopment of this earth, from the time of its first for- decreased 2,777, while those of foreign women living in 
mation from a nebulous mass. These pictures have France increased 292. 
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been faithfully copied from the original set scenes Another fact to be taken into consideration is the 
which have been arranged to put in practical shape physical degeneracy of the people; the higher classes 
this wonderful history before the eyes of an audience. by high living have become effeminate; the lower 
The scenes are elaborate in their detail, and give to classes have become weakened and dwarfed by the 
the beholder a very vivid idea of what they are in- .tasks imposed upon them. It is an undeniable fact 
tended to ·represent. Some wonderfully beautiful that it has become harder and harder for the average 
effects are produced by the use of electric lights and family to secure the necessaries of life. The cost of 
steam vapor. living steadily increases. 
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It is primarily to the far-reaching discernment of 
Mr. Morris Reno that New York owes its Urania Sci­
entific Theater, in the Carnegie Music Hall. It must 
be admitted, to begin with, that the" Urania" idea is 
of European origin; at least it had its first successful 
embodiment in Berlin, where a Urania theater has 
been in operation for four years. Mr. Reno, perceiving 
the excellence of the entertainments given in Berlin 
and their uncommon educational value, believed that 
a similar theater could and should be established in 
New York. He interested Mr. Andrew Carnegie in dollars (l ·year. 

Buil<1inll" Edition. the project, and Mr. Carnegie entered upon it with his 
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possesses a flavor of science, and the sweeping compe­
tition of the numberless light and frivolous amusements 
with which this city abounds, the Urania Theater 
has been the most remarkable success in the way of 

Contents. popular and intelligent entertainment that New York 
(1l1ustrated articles are marked with an asterl.k.) has seen in many years. It is to the Urania idea that 
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make fresh and eager readers for them; every scien­
tific club and association will profit through it, because 
it will bring new members to their doors. 

Thus far only two lecture spectacles have been pro­
duced here, and in each case both the scenery and 
stage settings, and the apparatus used for electric light­
ing, were imported from Berlin. They are however 
produced upon a much larger scale here than in th� 
German capital. The first of these entertainments is 
called "A Trip to the Moon," and it was recently set 
forth, with illustrations, in the SCIENTIFIC AMERICAN. 
The second of the series is "The Seven Ages of our 
World, or from Chaos to Man," which may be broadly 
described as a pictorial history. of the earth, beginning 
with the time when it first assumed form by condensa­
tion out of the original nebulous mass. 

The lectures are exceedingly popular in form, and 
great credit is due Mr. Garrett P. Serviss for the 
manner in which he treats the subject of his lectures 
and the interest with which he holds his audience. 
The abstract of the lecture, which we publish in 
anotl:Ier column, is in his own words. 

...... 
The Depopnlation of France. 

According to Der Reichsbote, Berlin, the recently 
published vital statistics of France reveal some start­
ling facts. The figures for 1890 show that the number 
of deaths was actually greater than the number of 
births. According to the report of the Chief of the 
Statistical Bureau, there were 838,059 births during the 
year 1890 and 876,505 deaths. Although the data of 
recent years had led students of statistics to expect 
that the annual deaths in France would soon equaJ 
the births, yet such a sudden and startling revelation 
was entirely unexpected; and the officials are trying to 
discover the causes of. this phenomenon, which stands 
absolutely unique on the Continent. 

The main reason, doubtless, for the present ab­
normal condition is the widespread aversion to large 
families. In France, thp. one or two system prevails. 
On the average, �ance reports 11)() children to every 
100 families. In other countries the average is more 

• I., .. 
A Twenty Foot Channel f'rom Dnlnth to Bnffalo. 

The new River and Harbor bill provides a sufficient 
sum to begin the work of deepening the connecting 
channels of the Great Lakes, so that there will no­
where be, between Chicago, Duluth, and Buffalo, less 
than twenty feet of water. The official estimates of 
the cost of the entire work, as made by Gen. O. M. 
Poe, called for $3,394,000. This is exclusive of the 
work on the great new lock in the St. Mary's E'alls 
Canal, and in the Hay Lake channel immediately 
below in the St. Mary's River, for which provision was 
made in the River and Harbor bill of 1890. Six points 
need improvement. Two of these, Round Island and 
Sailor's Encampment Island, are in the St. Mary's 
River-the outlet of Lake Superior; Corsica Shoal is 
at the foot of Lake Huron, and the St. Clair Flats 
Canal, Grosse Point Flats and the Limekiln Crossing 
are between the foot of Lake Huron and the head of 
Lake Erie. 

Few persons who have not made a personal study of 
the matter realize the magnitude of the traffic of the 
Great Lakes. There were over 1,100 more vessels pass­
ing through the canal into Duluth, Minnesota in 1891 
than passed through the Suez Canal the ;ear pre� 

vious. Through the " Soo " Canal at the outlet of 
Lake Superior there were more than three times as 
many vessels and nearly a million and three-quarters 
tons more freight in 1890 than through the Suez Canal 
during the same year. There is not the same absolute 
record of vessels passing through the Detroit River as 
is obtainable for the two points previously mentioned. 
But an estimate made by Hon. George H. Ely, of 
Cleveland, shows that in 1889 there were more than 
36,000,000 tons of freight carried through the Detroit 
River. This sum seems large when it is stated by it­
self, but the real magnitude will perhaps be better 
appreciated when it is known that this is 10000 000 
tons in excess of the tonnage at all the sea�ort� of 
the United States for the same year, and 3,000,000 
tons in excess of the total arrivals and clearances 
both coastwise and foreign, of Liverpool and Londo� 
combined. The arrivals and clearances of vessels at 
Chicago for 1890 numbered 21,541, while the corre­
sponding aggregate for New York was but 15,283. The 
entries and clearances for the entire seaboard of the 
United States in that year were 37,756, while for the 
United States ports on the Great Lakes the arrivals 
and clearances numbered 88,280. 

The average cost of transportation on the railroads 
in the United States for the fiscal year ending June 
30, 1891, exceeded nine-tenths ('941) of a cent per ton 
per mile. The average cost of transportation on 
the Great Lakes for 1891 was, as near as it can be ascer­
tained, about 11-10 of a cent per ton per mile. But 
the importance of the Great Lakes to the business 
interests of the country may be better understood if 
these microscopic figures are translated into larger 
terms. The traffic of the Great Lakes in 1891 was 27 
per cent of the total traffic of all the railways of the 
United States for the same year, and if the tonnage car­
ried on the lakes had been carried instead by rail, at 
the average price per ton per mile above given, it would 
have oost, in round numbers, $150,000,000 more than 
was actually paid for its transportation by water. The 
total expenditure under the River and Harbor bills up 
to date for the improvement of the Great Lakes above 
Niagara Falls is less than $30,000,000. So that the 
saving on the business of a single year has been a more 
than fivefold return for all the expenditures made in 
the past. The cost of water transportation decreases 
so rapidly with each increase in depth of available 
channel and capacity of the vessels engaged in the 
carrying trade that the saving effected by the deepen­
ing of the connecting channels from sixteen feet to 
twenty feet will be greater than that which has been 
produced by the expenditure of the $30,000,000 in the 
past.-Review 0/ Reviews. 

..... �. 
Solidified Petrolenm. 

Some trials with solidified petroleum were made a 
few weeks ago at the works of the Solidified Petroleum 
Corporation at Hackney Wick, London, and they 
demonstrated that a 6 horse power tubular boiler con­
taining eighty gallons of water could be heated by 62 
lb. of the Chenhall fuel (or solidified oil), and in 36)4: 
minutes steam raised to indicate 60 lb. to the inch, 
while it took 106 lb. of coal and wood to raise steam to 
60 lb. in one hour's time, 
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The Mercnry Mine .. of AIlIladen. the lens so that direct sunlight travels along the axis, I the sky is; the image is formed by comparatively feeble 
The following description of the mercury mines of measurements show that the amount of bIacJ ening is rays, whereas the lens is illuminated by the direct sun's 

Almaden is taken from the Journal de la Chambre dependent only on the angle which the surface of the rays, and hence a veil is induced. When a pinhole is 
de Commerce de Constantinople: lens, and consequeutly that of the paper, makes with used, this is not the case to nearly the same extent. 

The mer0ury mines of Almaden, in Spain, are at a the perpendicular, and can be calculated out by the While not advocating the use of a pinhole on every oc­
short distance from the town of that name, following ordinary law of cosines. But in order for this to be the I casion, yet it is sometimes useful. - W. De W. A., in 
the valley in a northerly direction. The veins of the case the glass of which the lens is made must be color- Photography. 

precious metal are disseminated a little hap-hazard, less, and of this lack of color a good judgment may be • •• , • 
but those at present in working form altogether a formed by looking at white paper through it; if the Lannch of a Large Steam.cr at the Work .. of the 

zone stretching for a length of from 160 to 170 meters, glass appear yellowish this will no longer be quite true, Ne"Wport Ne"W .. Shipbuilding and Dry Dock Co. 

and which is only from 10 to 12 meters wide. and if greenish there will also be proportionally more Among the new industries which have been inau-
The depth of the bed is still unknown for the reason cut off by the thickest part than by the margins. The gurated in our Southern latitudes is that of iron ship­

that when a vein is exhausted, the depth of the well is present lenses are all, however, made of colorless glass, building, and one of the leading concerns in that line 
increased in order to reach a new vein. Between the and therefore by comparing the blackening of sensitized is the Newport News Shipbuilding and Dry Dock 
different workable veins, there are beds of ores and paper when light passes through it and when it does Company, at Newport News, Va. An example of the 
rocks of different kinds ; the average thickness of the not an idea may be derived of the absorption for any extensive capabilities of this establishment is seen in 
unworkable be!is varies between 10 and 37 meters. moderate thickness of glass. The glass ordinarily used the splendid steamer El Norte, a freight vessel of 

The deepest gallery at present reaches 317 meters. for photographic plates is of a decidedly greenish hue, 4,500 tons, 400 ft. length, which was launched on the 
A curious feature is that the farther the distance gone, and this, it will be found, may cut off as much as 25 14th of June with great eclat. 

the quality of mercury improves and the quantity in- per cent of the incident light, so that such glass is The general dimensions of the vessel are as follows: 
creases. really a powerful absorbent of photographically active Length between stem and after side of propeller post, 

In the tenth and eleventh gallery (the deepest) the light. The colorless glass of a lens, on the other hand, 380 ft. ; breadth of beam, moulded, 48 ft. ; depth from 
mercury runs, so to speak, from the rock as resin ex- will not absorb nearly so much. top of keel to top of upper deck beams of lowest part 
udes from the trees; it can be gathered in small skin Quartz is the only material of which a lens can be of sheer, 33·0 ft. ; length over all, 406 ft. ; depth of hur­
receptacles. made which is seemingly transparent for all rays of this ricane deck, 33 ft. 0 in. ; gross tonnage, 4,552; net ton-

The rock varies in color and passes from black to kind. Iceland spar, however, approaches it when sun nage, 3,021; capacity for cotton in bale, 14,000. 
brilliant red ; the more the color approaches red, or sky light is in qu1:lstion. There is, however, a far The vessel has three decks, with a partial orlop deck 
the more the quantity of mercury increases. Very greater possible loss of light in lenses than this absorp- at fore end of fore hold. The lower and main decks 
often mercury is present under the form of cinnabar. tion, and that is dirt. The negatives which were placed are divided into sections by ten transverse bulkheads. 
or sulphide. in the writer's hands were of a peculiar character. They The engines and boilers were designed by Mr. Horace 

The pits at present in working number three. The were not overexposed, for in the shadows there was, in See, the superintending engineer for the Morgan Line 
other old wells have been abandoned, and only serve some cases, no detail whatever, although there was a steamships. 
in exceptional cases. deposit over what should have been transparent parts; The engines are of the direct-acting, surface-con-

On delivery from the pits, the ore is smelted in vast but the margins of the plates, which were covered by densing, triple-expansion type. The cylinders are 32, 
furnaces, with enormous cupolas, beneath which a the rebates, were devoid of any trace of veil. From 52, and 84 in. in diameter, by 54 in. stroke of piston. 
fierce fire is constantly kept burning. that it was evident that the plates were not in fault, They are designed to work under a pressure of 167 

Distillation is effected through a long and complete and the defect must have arisen either from stray light pounds of steam. The valves are all of the piston type, 
series of tubes, formed of thick jars, with a long and in the camera or coming through the lens, or from the on the front of the engine and close to the cylinders. 
narrow neck, fitting into each other. lens itself. The lens was capped, and an exposure of There is one valve only on the high-pressure and in-

In the lower portion of these jars there exists a kind a plate in the camera with the lens in that condition termediate cylinders, and two upon the low-pressure. 
of small reservoir where the drops of mercury pro- showed that the defcct was not due to light percolating They are driven by the See-Marshall gear. 
duced by the evaporation of the metal in a state of into the camera. After a little further examination the The crank shaft is in two lengths, both pins and 
fusion are condensed. These drops are then collected lens itself was scrutinized, when it was found that the main bearings being 16 in. in diameter. Steam will be 
and, with the aid of small pipes, stored in large iron surfaces were not exactly dusty, but greasy-in fact supplied by three double-ended cylindrical boilers, 
barrels. A strong smell, which irritates the eyes and they looked like the surface of a London window which having three corrugated furnaces at each end. They 
nostrils, escapes from the jars and barrels. has not been cleaned for a month. This state of the all lead into a common combustion chamber. The 

The production of mercury reaches about 55,000 to lens at once gave a clew to the cause of the faulty nega- boilers are fired fore and aft from two fire rooms. 
60,000/rascos per aunum ; the /rascos are enormous tives. A trial negative of a subject was taken with it, • '.' • 
bottles of cast iron, which contain four arrobes of when the same veil as seen in the other negatives was Salt Water Batlt ... 
about 25 pounds each. Each bottle, which measures apparent. The lens was then carefully polished with Not many people nowadays deny the wholesome ef-
22 centimeters in height by 6 in width, weighs, when a chamois leather and finally with a soft silk handker-, 

fect of mineral water baths, and M. Albert Robin, of filled, about 100 pounds. chief, and a negative of the same subject was again 
The workmen at present employed number about tak ·th th lt th t th ·1 h d t· 1 d· France, who has made a special study of the effect of 

en, WI e resu a e vel a en Ire y Isap- the mineral salts on the human system, when applied 2,000. There are also a thousand workmen who are peared. by the bath, has announced some of his conclusions as 
employed out of the mines with machinery, furnaces, The facts then are these, the dirt on the lens became follows: "A bath containing six per cent of chloride transports, and other works. a source of light from outside sources and illuminated of sodium diminishes the amount of organic matter, • '., • the plate sufficiently to cause this fog. When exposme uric acid and extractive substances, but increases the 

was made there were thus two sources of light, as it DiI ty Lense ... 

The subject of the transparency of glass has, per­
haps, not altogether received the attention which it 
deserves, and some recent failures in obtaining bright 
negatives by a friend have brought it rather promi­
nently before the writer's mind. There is an idea 
abroad that a thick lens is necessarily a slow lens, on 
account of the thickness of the glass traversed by the 
light which goes to form the image. Though in some 
cases this is true, yet with the majority of lenses the 
loss of light by an increase in the thickness of glass is 
insignificant, though it is by no means so where a com­
parison is made between the effect of photographically 
active rays after traversing even a thin lens and that 
when they act without the interception on a sensitive 
surface. Perhaps one of the most instructive lessons to 
be learnt from Professor Boys' recent papers on the 
phutography of the flight of bullets was the fact that 
a piece of the thinnest microscopic glass practically cut 
off as much photographically active light of an electric 
spark as a slab of the same material -in other words, 
the absorption by the glass for any rays of any reason­
able thickness was almost greater than that of the 
thinnest microscopic glass. This, perhaps, was better 
brought out in the case of the light from the electric 
spark than it was from the light of the sun, for the 
former contains a much larger range of ultra-violet 
rays of the spectrum than the latter, and consequently 
the difference is more marked, but it is merely a matter 
of degree. 

A good plan of showing that thickness of glass in a 
colorless lens has practically but little influence on the 
light passing through it is well exemplified by absolute 
experiment of a very simple kind. Suppose we place 
a colorless lens in contact with a piece of sensitized pa­
per, such as ordinary albumenized paper or platinotype, 
and expose it through the lens to direct sunlight, it will 
be found that the printing action is apparently the 
same throughout, showing that the thickness traversed 
has very little to do with the amount of hlackening. 
Indeed, in many cases, no difference can be seen be­
tween the part exposed through the central portion of 
such a lens and of the margins if the lens should be a 
plano-convex, the plane surface being that in contact 
with the paper. If we cut a strip of sensitive paper 
and put it in contact with the convex side, and hold 

inorganic compounds, the amount of nitrogen, urea, 
were, at work, the one forming the image and the other chlorides and phosphoric acid. If the bath has twelve 
scattering in all directions the light which the dirt per cent of common salt, it gives a brisk stimulation to stopped. The one gave the image, the other 
veiled it. In extreme cases the writer has known as the nitrogenous interchanges. A bath of twenty-five 

per cent of salt influences mainly the process of oxida­much as thirty per cent of the light to be stopped in tion, while it affects the nitrogen interchanges but 
this manner, and supposing the scattering took place 
in all directions, there would, in this case, be almost as 

slightly. 
" This last strong salt bath is, therefore, indicated much ill-directed light coming on to the plate as there 

for patients of sluggish digestion and oxidation, who would be of light to form the half tones of the image, 
for it must be recollected that in the case of a doublet suffer mostly from diseases of the, skeleton, with ra­

chitis or necrosis, or with anremia. 
lens it would receive not only the light from the object " It is also good for all persons in whom the nervous 
to be photographed, but also the light coming in all . . . . 
d· t· . .  th d· t xt ill . t· W·th 

system needs to be bUIlt up by economlzmg the mtro-Ir�C Ions, 
.
gIVl�g e Ir an

.
e ra u��a IOn. 1 

genous interchanges. " 
a smgle lens WIth the stop �n �ront thIS IS saved �o a In following up this discussion of the biological ac-large extent, and, therefore, It IS safer to use a dirty 

t· f It 
b th th E d·t· f th N . 1 1 th ·t · t d bl t . · ·1 l Ion 0 sa a s, e uropean e 1 IOn 0 e ew SI.n? e ens an 1 IS 0 

.
use a 

. 
ou e m a SImI. ar con-

York Herald contains a proposition advanced by di tIOn. But the questIOn arIses, Why have dIrt at all t ·  . . t· t "t tili· th t f 
T . . . .  some en erprISmg SCIen IS s o u ze e wa ers 0 on the lens? hIS IS a questIOn whICh should be taken 

th D adS f t· t· " . e e ea or an Isep lC purposes. to heart by all photographers. It IS not the profes- S f k b t . b·d · thO . . . . 0 ar as nown, no ac erla can a l e  m IS sea, sIOnal photographer who IS lIkely to neglect the polIsh h· h ·  d 1 h d ·th hl ·d f . . . .  . W IC IS ense y c arge WI c orl es 0 magnesIUm 
of hIS lens, but the amateur, who very often puts It mto d d· d 1 t · · 1 t·t· th . . . . an so Ium, an a so con alllS In arge quan lIes e 
wmter quarters, and then WIthdraws It for use m the b ·d f t · d lim . . romi e 0 po aSSIUm an . e. 
spnng, and he probably never stops to consIder whether Wh th thO ·11 b tt ted t d h th 
it is in the same state as that in which he put it away. . 

e 
. 

er IS WI e a emp 
. 
or no , an w e er 

A f ·tf 1 f th k· d f d· t 11 d d t . th t m case It should be done there will be found any ad-rul u source 0 e In 0 Ir a u e 0 IS a . . . . 
f th fin A · ·  . f h t th b fi vantage for antISeptIc dressmg over the ordmary o e gers. n ImpresSIOn 0 a 0 um or nger 

remedies now in use, remains to be seen. may often be
. 
seen on the lens of a careless amateur, 

Meanwhile for certain classes of invalids especially and every pomt of grease becomes a source for scatter- . : . . . . ' . . Ii ht It b d th t th 1· ·t f tt · 
people of bilious habIts and sluggish CIrculatIOn, says mg g .  may e suppose a e lffil 0 sca ermg . n.. • t th . f h . h d h th rf f th 1 d the Amencan .1Jluggw , ere IS res encouragement 

IS reac e w en e su aces o e ens are groun . h . t ·  h 
Between this limit and that of absolute polish comes to plunge, w en c�nvemen , III t e ocean surf, and 

th . t d· t t f d
'-'-

t 
hi 

h ·t b 
when not so convement to make use of the waters de­

e III erme Ia e s ages 0 ...-.,-s ages w c 1 may e . th It b t il ed ·d h uld t 11 t d t t d 
nved from e sea sa as may e mos eas y procur . 

Sal S 0 a a even s never go un e ec e . 
In photography, as in everything else, "experience • '., • 

teaches," but there is no need that the lesson should be Coft"ee and Stra"Wberrie ... 

practically learnt by every one. It should suffice that The very height of strawberry eating is with coffee. 
some have met with what we may call this incident, Nobody ever really tasted coffee who has not drunk it 
and have pointed out the bad effects of it. It must in alternate mouthfuls with strawberries, and nobody 
never be forgotten that even a thoroughly cleaned lens knows the strawberry flavor excepting immediateJy 
is, to a certain extent, a source of illumination. Per- after the clearing of the taste which comes from drink­
fect transparency does not exist, and this being so, the ing coffee, says the New York Post. The clearing 
glass is always to a certain extent a cause of a slight property of coffee is familiar enough, but there is 
veil. This is one reason why a plate which is exposed I strange ignorance of this special application of it. 
when the lens faces the sun always gives a veiled image. The best of strawberries with the best of coffee makes 
The object·to be taken is very much less bright than the supreme refinement of indulgence in the fruit. 
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AN IMPROVED BALLOT BOX. 

A box of strong and simple construction to safely 
hold ballots deposited therein, and provided with 
ready means for securely locking the box when the 
balloting is concluded, is shown in the accompanying 
illustration. It has been patented by Messrs. Virgil 
A. Grimes and Charles R. Lame, of Pittsfield, Ill. On 
the under face of the cover of the box is a recessed 
angled portion on its four edges, engaging the inner 

GRIMES & LAME'S BALLOT BOX. 

face of the body of the box at its top edge, as shown 
in one of the views, so that ballots cannot be inserted 
in the box by slipping them under the cover at its 
edge. The front of the cover also has an attached 
metal plate, and such a plate may be placed on the 
sides also if desired. The opening for the introduc­
tion of the ballots is provided with a hinged metal lid, 
and the locking device consists of a bar pivoted cen­
trally on the top of the cover. When the lid is closed 
this bar is swung over it, the bar then engaging on its 
inner end a stop plate or block on the top of the box, 
while its front end, provided with a hasp, is engaged 
by a staple, and locked on the front of the box. 
When the box is in use to receive ballots, the locking 
bar is swung across the cover from side to side, its 
hasp being then engaged and locked upon a side 
staple. The lid of the box may be made to simply lift 
out from the body of the box if desired, the box being 
also provided with other metal or strengthening strips 
as may be deemed necessary. 

••• I • 
INTELLIGENCE OF PARROTS. 

I have for twenty-three years owned a female parrot 
of Gaboon, with ashen gray plumage and a red tail, 
aged at present about forty-eight years, and which the 
reader will find figured herewith. This bird, whose 
plumage is very well preserved for its age, is so re­
markably intelligent that it has seemed to me that it 
would be interesting to give an account of it to my 

FEMALE PARROT OF GABOON. 

readers. Although it imitates and remembers all the 
noises and all the sounds that it hears, the character­
istic of this bird is a particular originality which is 
peculiar to it, and which makes of it both an imitator 
and a creator. 

Before it became my property this bird was kept in 
a house at Paris that had a large number of tenants. 
It imitated to perfection the language of the sparrows 
that fought UpOIl the roof and ill the courtyard of thf' 

house, their contests in spring for the possession of a 
nest, and their daily quarrels. 

It imitates also all the cries of Paris, and especially 
the cry of the clothes peddler, and many a time have 
the inhabitants of the house been deceived by this 
faithfully reproduced sound. When my brother-in-law 
gave me this bird in 1870, I placed it in the hands of 
our farmer, in the country, while I was doing service 
in the army during the war. 

Its repertory then became enriched with all the 
sounds of nature-those of the quail, the owl, the mag­
pie, the cock, and the hen, in all their vocal manifes­
tations. It excels in the phonetic reproduction of the 
death of the hog, at which it has certainly been pres­
ent. It reproduces in the first place the broken cries, 
low or shrill, of impatience and fear of the animal 
while being dragged to the place of slaughter, and 
then the howls of anguish during the process of throat 
cutting, and this with the same shades of gradation 
and force as manifested by the animal itself. Al­
though it has not heard these sounds in twenty-two 

I 
years, this death jantaisie passes through its brain 
from time to time, and it rattles the windows of my i house with it to such a point that I am obliged to 
silence it. 

My parrot observes every motion that precedes an 
act which will be accompanied with a sound. If it sees 
me approach an open window and prepare to close it, 
it immediately imitates the noise made by the window 
before I have touched the latter. If it sees me holding 
a handkerchief, it wipes its nostrils. If it sees me 
holding an overcoat or a frock coat, it immediately, 
and in advance, makes with its wings the motion that 
I am going to make with my arms in order to put on 
the coat. 

It imitates the sound of flowing water. If it sees 
me holding a glass containing a liquid, or merely ap­
proaching it, it immediately imitates in advance the 
sound of swallowing and the descent of the liquid into 
the throat. If it sees a cat, or if any one calls a cat, it 
at once imitates all the various forms of the cat lan­
guage, and the same as regards dogs, horses, and 
asses. 

My parrot puts into all these imitations, often inter­
rupted by peals of laughter, an intelligent intention, 
malice, and volition. But what is of especial impor­
tance to make known about this bird is its faculty of. 
understanding what is going on around it, and of par­
ticipating therein in language and actions. When 
any one talks before it, it takes part in the conversa­
tion by "oh's" and" ah's " of astonishment and appro­
bation uttered at the apposite moment. It bursts into 
a fit of langhter if a person says something funny with 
an air of jovialness. If it needs anything, it calls its 
mistress by her first name---Marie; and if she is tardy in 
coming, its voice gradually becomes impatient and im­
perious. 

On a certain winter's day it was placed in its cage 
near the fireplace. A log of wood rolling outward 
covered it with ashes, sparks, and smoke. Its mistress, 
busy in an adjoining room, heard it cry," Marie! 
Marie!" like a person a prey to a danger, to an exces­
sive fright, and she ran to its assistance. 

When its noon meal is served to it, consisting of a 
few dainties, my parrot daily reserves for 
its evening meal a small piece of bread and 
preserves. 

It does not like men, who could not touch 
it without being attacked with its bill and 
sharp claws. On the contrary, all its ca­
resses are for women, and especially for lit­
tle girls. It suffices to be of the feminine 
sex to be able to touch it and caress it with­
out danger. It loves its mistress to distrac­
tion. It obeys her commands, and when 
she corrects it by giving it a few light taps 
with the finger on the bill or head, it licks 
the finger that strikes it, and utters little 
cries asking her pardon. 

When, after having gone out, I return 
home, it knows who it is through the wall, 
and, although it cannot see me, it apprizes 
its mistress of my return by singing two 
notes-do-do, the second in the octave of 
the first. It does that for no other person in 
the house. 

It says good day to me in the same man­
ner every time that I enter the room in 
which it is placed. If I give it anything, it 
thanks me with voice and action by raising 
its wings. 

But my parrot excels especially in the ex­
traordinary gift of being a music-mad and 
composing bird. If it sees a polka danced, 

it accompanies it with short notes, and in measure, 
with the same accuracy as a trombone player. 

It improvises true mU8icai morceaux, which it 
whistles and incessantly varies, without ever repeat­
ing in its improvisations. It produces them with a 
style that a pupil of the Conservatory might envy. 
It finishes its improvisations in tone. It improvises in 
the presence of any one whatever when its mistress 
'tsks it to sing. When other persons listen; it inter-

rupts its musical strain from time to time to burst out 
into a laugh, mingled with "oh I" "oh's!" which in­
dicate that it is happy to be listened to. Before im­
provising, it often preludes by gamuts trilled and vo­
calized, like those practiced by a singer to get her voice 
in trim before going upon the stage. 

From time to time it stops in order to dry its throat, 
to swallow its saliva by a motion of deglutition, accom­
panied with a quick stroke of the tongue against the 
palate, so that the sound of the whistling shall come 
out with greater purity. I should say the sound of the 
flute, for one might believe that he was listening to a 
large,- flexible and well timbred instrument of that 
kind. The grave notes of this instrument are truly re­
markable. 

When my parrot sings in faithfully imitating the 
human voice, it often passes from deep bass to the 
purest soprano in continuing the air. 

It likes to open its cage in order to walk around the 
room and to get under the furniture and to hack the 
legs thereof with its bill, which cuts oak with the same 
ease that it does whitewood. 

After having carefully and patiently studied all the 
systems of hooks employed for closing its cage, it un­
fastened them all. The door. was then closed with a 
carbine swivel. It studied and recognized the me­
chanism of this, lind succeeded in opening it by resting 
one foot upon the interior spring, while it opened the 
hinge with its hill. For several months past the door 
has been closed with a padlock and key. The bird 
has passed hour after hour in studying this llew de­
vice, and in turning the key in all directions, but has 
not yet succeeded in opening it, because the spring is 
of hard steel. 

I should never have ventured to speak of these so 
astonishing phenomena of intelligence on the part of 
this bird had not hundreds of persons been witnesses 
thereof for the past twenty-three years, and even now, 
when on pleasant days my parrot is placed neal' an 

LENTY'S HOSE COUPLING. 

open window looking upon the street, it collects the 
passers-by of all ages, who are surprised at the music 
that it offers them. 

Children come to play on purpose in front of this 
window, which surmounts a wide sidewalk. The bird 
participates in their plays by running rapidly from 
one end to the other of its cage, as well as a parrot can 
do so upon a long perch, and in uttering with gleeful 
cries and laughter the same words that the child­
ren do. 

I have passed some interesting moments in studying 
this bird, whose intelligence introduces a new element 
into the solution of the problem that my friend, the 
Marquis de Nadaillac, has defined in these terms in 
his remarkable study entitled "Intelligence and In­
stinct : " " The reader will thus be able to determine 
whether intelligence is the real characteristic of man, 
whether it creates an abyss between him and the ani­
mal, and whether there does not exist between beings 
merely a question of degree; in other words, whether 
human intelligence differs essentially or only in quan­
tity from that of other beings. "-A. Nicaise, in La 
Nature. 

AN IMPROVED HOSE COUPLING. 

The coupling shown in the picture may be quickly 
and conveniently applied to any broken hose to unite 
the parts, and may also be used to connect the ends of 
sections of hose. It has been patented by Mr. Joseph 
Lenty, of Troy, N. Y. A hollow plug, A, is adapted 
to enter the hose, and has on its exterior grooves into 
which the material of the hose is pressed by means of 
an exterior tapering sleeve nut, D, the latter having 
lugs to engage a wrench and a screw-threaded portion 
engaging a screw on the inner end of the hollow plug. 
The inner end of the hollow plug is also interiorly 
screw-threaded, to engage :he thread of a swivel block, 
B, connected by an ordinary locking-sleeve, C, with 
the threaded end of another hollow plug, E, attached 
to the end of the other hose section, with which the 
coupling is made. The coupling separates by disen­
gaging the threaded end of the plug from the locking 
sleeve. The ends of the hose held between the sleeve 
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nuts and the tapering ends of the plugs are firmly 
clamped in place by tightening the nuts. 

Further information relative to this invention may 
be obtained of Mr. J. G. Patton, No. 285 River Street, 
Troy, N. Y. 

J titutiftt �tuttitau. 
it. The elasticity of the inner strand of the rubber tured by Messrs. C. Aultman & Co. , of Canton, 0., 
band is sufficient to cause the shutter to drop quickly and is reported to have been successfully used in 
and regain its original position. breaking hemp in Kentucky, and to have given great 

• ' .  • satisfaction in an experimental test upon jute fur-
Draining the Zuyder Zee. nished for the purpose by the Commissioner of Agri-

----------.-��---------• ' . ,  • The government of Holland has for a long time past culture, the machine being likewise adapted for work 
A SIMPLE CAMERA SHUT TER. had under consideration a project for draining the vast upon ramie, flax, and all similar fibers. There are at 

It would be difficult to say who invented the simple I lagoon known as the Zuyder Zee. This sheet of water I present three of these machines for use in breaking 
shutter shown in the annexed engraving. It has been is almost useless for purposes of navigation, and laige hemp in central Kentucky, one in Bourbon and one 
made and used by amateur photographers, and seems vessels can only find their way to Amsterdam by means in Clark County, one on the farm of the inventor, Mr. 
to answer the purpose very well indeed. Although it of the North Sea Canal. As agricultural land, how- J. D. Shely, near Lexington, and one also at Tren­
is crude when compared with some of the perfected ever, it would be exceedingly valuable, since it is esti- ton, 0. 
shutters, the results secured by it are not inferior to mated that more than two-thirds of it is very fertile. From the top and back of the machine the fiber is 
those of better instruments. The Zuyder Zee was formerly a lake, but in the twelfth fed through two feed rollers which adjust themselves 

The block forming the support for the working parts and thirteenth centuries it was united to the North automatically to any sized bunch, passing thence 
is bored to receive the outer end of the through the break, which is composed of 
camera tube. To this are attached two a sash and four stationary feed bars. 
grooved uprights and a cleat extending The sash passes between these stationary 
across the block at its lower edge. To bars, breaking the hemp on both the up 
the grooves of the uprights is fitted the and down strokes, the bars being so ar-
shutter, which consists of a piece of thin ranged that they break alternately first 
board blackened on its inner surface, and on one side and then on the other, mak-
provided on its outer surface with three ing each revolution equivalent to four 
escutcheon pins, all arranged on the me- strokes. Passing into the cleaner, the 
dian line of the shutter. The lower pin, fiber is separated from the hurds-its 
which is without a head, is engaged by a coarse or hard part. The cleaner is com-
spring catch. The second pin projects posed of two bars, one stationary and the 
the farthest, while the third projects only other vibratory, being longitudinally 
a short distance. In each grooved side placed slats, the upper stationary one of 
strip is inserted a pin, which projects some which is smooth, while the lower vibra-
distance from the surface of the strip. tory one is grooved or notched. The 
An ordinary rubber band is stretched vibratory bar or riddle runs by a com-
around these pins, and the outer strand pound elliptical motion, forcing the fiber 
is wound several times around each pin, between the slats of the stationary riddle 
to separate it from the inner strand. The and thence out of the machine. In break-
spring catch, which is attached to the ing rough hemp stationary dividers are 
bottom of the block, is bent outwardly preferably placed between the break and 
to permit of placing under it a small the cleaner to split the hemp and better 
pneumatic bulb similar to those used on prepare it for the cleaner. 
pen fillers. With the bulb is connected a HOME·MADE CAMERA SHUT TER. • , • , • 
flexible rubber tube, having on its free GLYCERINE, C ,H.3HO, is the hydrate 
end a larger bulb, by means of which the smaller bulb Sea by inundation. A commission was appointed some of the trivalent radical glyceryl. It is a sweet, sirupy 
is inflated when the shutter is to be released. time ago to examine into the question of draining this liquid, obtained by the decomposition of fats and oils, 

The shutter is held normally in a closed position territory, which has a superficial area of 760 square principally as a by-product in the manufacture of can­
by the spring catch, which engages the lower pin. In miles. A report on this subject has now been issued. dIes and soaps. The fatty acids are used to make candles 
another form of the shutter an ordinary hook is used It proposes to close the Zuyder Zee by means of a darn and soaps, when combined with soda or potash. Pure 
in lieu of the spring and pneumatic bulb. that shall be constructed from the mainland, on either glycerine is colorless and odorless, freely miscible with 

To prepare the shutter for operation, the outer side of the island of Wieringen. The water thus cut off water and alcohol in all proportions ;  but with oils it 
strand of the rubber band is placed around the upper from the sea would be divided into four parts, in each only emulsifies, and does not perfectly blend. It is a 
and shorter pin, as shown in the left hand figure. of which the work of draining would be carried out solvent of many alkaloids and their salts, as well 
When the exposure is to be made, the shutter is ope- successively. The cost of constructing the darn is esti- as resins. The purest is prepared by distillation ; 
rated by compressing the large bulb, which inflates I mated at £3, 675,000, and the draining would involve an although not volatile without decomposition, yet it 
the smaller bulb, thus pressing outwardly the spring I expenditure of £13,000,000. passes over un decomposed in the vapor of water, and 
catch and disconnecting it from the pin. The elasticity .. , . ,  .. may be concentrated hy careful evaporation. This 
of the rubber band forces the shutter upward until the THE SHELY FIBER BREAKER. mode of preparing it was patented by Price's Candle 
pin passes above the inner strand of the rubber band. The machine shown in the illustration is designed to Company, but now much distilled glycerine is imported 
The momentum of the shutter carries it upward, and . break six to eight thousand pounds of hemp or simi- from Germany. Glycerines of inferior quality have a 
bringing the longer pin into engagement with the l Iar fiber per day, with a ten h. p. engine and about disagreeable smell, and are sometimes colored. Good 
inner strand of the rubber band, stretches the band, I nine hands--an engineer, a water hauler, a buncher, glycerine should not be colored after being subjected 
as shown in the right hand figure, thus arresting the one feeder and assistant,. three to receive and remove for two hours to the action of an added solution of the 
movement of the shutter and storing power for closing fiber, and one to take care of hurds. It is manufac- nitrate of silver.-Cole. 

AN IMPROVED HEMP AND FIBER BREAKING MACHINE. 
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Ne_ Industries Resulting frOID the Building up 
oC the Navy. 

In a stirring speech recently made in the Senate by 
Senator Gorman, of Maryland, in favor of liberal appro­
priations for the navy, he said : 

Under the provisions of those various acts, Mr. Presi­
dent, we have created plants which are a marvel to the 
whole world. It does not apply alone to the navy. We 
are equipping and have ready now the finest war ves­
sels, of their type, that float upon the ocean. We have 
done more than that. We have created plants that are 
constructing vessels for commercial purposes. THese 
shipbuilders claim, and I believe it to be true, that 
they are now prepared to construct the finest steel ves­
sels on private account within 10 per cent of the cost of 
like ships constructed on the Clyde. We have in the 
State which I have the honor in part to represent three 
or four shipyards constructing vessels for the govern­
ment and for commercial use. The largest plant in 
Maryland, and probably one of the best equipped in the 
country, is at Steelton, Baltimore Harbor, the presi­
dent of which informed me a few days since that while 
they were prepared to construct the largest war ships, 
they had not and probably would not make an offer to 
construct a war ship, for the reason that his company 
had reached the point where they would have all that 
they could do on private account. 

The concurrent testimony is to the effect that but for 
the appropriations heretofore made on account of the 
navy, none of these great plants would have been 
equipped with machinery to build war ships or the 
great ships for commercial use that are now aftoat and 
being constructed. 

• • • • •  

" itutifit �mtrital. 
case of children, iiI particular, an lmnecessary delay 
might prove fatal. 

Now there are certainly cases it> which the cause of 
this habit may be determined aud the habit still re­
main. But these are the exceptions ; as a rule normitl 
breathing results as soon as the air enters the correct 
passages ; if the snoring and breathing through the 
mouth returns as an evil habit, then and only then 
can mechanical means be used with advantage to stop 
this opening of the mouth. ' 

The simplest and oldest of these is to place a band 
from the chin to the top of the head. This often 
suffices. As the mouth remains closed by pressure of 
the air, some of the mechanical appliances · to produce 
this effect might be used. Sometimes it is even suffi­
cient to place a piece of celluloid plate between the 
teeth, but one would not likely decide to place a foreign 
substance in the mouth of a sleeper, particularly a 
restless child. 

All of thebe apparatus must be put on every evening, 
and worn overnight, until the normal position of the 
lips and lower jaw is regained. But the most import­
ant thing is to remove the obstructions to normal 
breltthing. 

. . . . ..  
SHEELEY'S CANNING OR PRESERVING UR. 

ticle. Across the Atlantic, where the manufacturing 
interest is dealt with very tenderly by the tax gather6r, 
a similar decision would add appreciably to the proflts 
of central stations.-London Electrician. 

. .  ' . 
The Potato. 

As some perhaps look upon the potato, it appears to 
be a very admirable source of food for man, but it is 
hardly biological to attribute to the plant such exalted 
altruistic motives of disinterested generosity as it 
might imply if we should intimate that this is the end 
and aim of its existence. There is a class of mankind 
who appear to deem it proper, like Pope, to hold all 
nature to account for itself as useful to man, and sueh 
would doubtless say that the potato was created to be 
a food product. To the biologist's ways of thinking, 
this end of the potato's life is merely incidental-from 
its standpoint a very unhappy incident ; the real end 
and aim of the potato's life is to propagate its kind, 
the storage of starch being a part of the plan. 

The life of the tuber of the potato is part of the 
larger life of the entire plant. The history of the tuber 
is as follows : It starts from a bud on a preceding 
" seed potato, " of which and of whose predecessors it 
may be thought to form a part, but really it is (like 
cuttings or slips from any plant) the beginning of what 
we may call a new plant. The early growth of the The accompanying illustration represents a canning cells in the embryonic part of the bud requires food, or preserving jar, provided with novel means to pre- to furnish which is the reason for the starch supply. vent its turning while the cover is being applied to or 

removed from it. The most satisfactory fruit jar in But after a time the growing bud tissue differentiates 
into stem and leaves and rootlets, and then it can begin use, the Mason, is taken for the foundation. Its promi-

nent features are retained, but a change of shape is !�d
d:�:��t:: :�d 

g;::� �!a:�: �� :��n
S:i�,

e 
a��n��� made, by which it is held securely in the socket while 

the cover is fastened or removed. their help construct its own substance. The starch 
of the potato tuber thus acquires a biological meaning. 

I hi • The cover, which is screwed on, as in the old Mason AbnorlDa Breat llg. Its production and storage are perfectly analogous to l b  th th h th th J'ar, has on its upper edge fluted or scalloped surfaces, Neither man nor anima rea es roug e mou the provision made in seeds. In the case of the pea-t I f . t' d and a fluted wrench accompanies the socket. In the normally. The only na ura way or resplra Ion an nut, we have also an underground structure stored th Wh b th upper end of an arm at one side of the socket in inspiration is through e nose. en we rea e abundantly with food for the undeveloped embryonic through the nose, the cold, dry, impure outward air tissue, which is also part of the nut. The substance in 
is sufficiently warmed, supplied with watery vapor many seeds is largely albuminous, as shown so abund-and freed from dust. When we breathe through the antly in the pea and bean, also in the peanut, which is nose, smelling at the same time through our organ a close ally of the pea and bean. of smell, which assists respiration, we become aware Since the potato tuber and the pea or bean are thus of the presence of an injurious or of a generally comparable in two respects, both being the starting abnormal mixture drawn in by the breath, and can point of new individual plants and both containing then either correct so unfavorable an atmosphere or cells which secrete and amass large quantities of food escape from it. Furthermore, only in the nose are to nourish the embryo plant until its vegetative organs found those fine arran�ements which can prevent the are developed, a hasty conclusion might be made by entrance of injurious substances into the deeper some that the potato is a sort of seed. This conclusion respiratory organs (larynx and lungs), and thus stop would be found by the study of the anatomy of the the further advance of the hostile body (painful smoke, entire plant to be true only in a very particular sense, irritating dampness, thick dust, etc.), be!!ides defy- and not as meant in ordinary terms. The seed is the ing that which has already slyly effected an entrance. product of a ripened flower, while the tuber is not. This is done by the so-called nasal reflex breathing, to There is a very great difference in the powers of potato which class belongs sneezing. If we breathe through seed and of the tuber bud ; the latter propagates its 
the mouth, the air is neither sufficiently warmed nor kind absolutely and without variation, while propaga-satisfactorily moistened, and laden with all its bad tion from seeds is very likely to result in the appear-
mixtures of dust of mineral, animal and vegetable ance of varieties unlike the parent plant. We have in 
origin, added to injurious gases, reaches the larynx, this case an example of the law that nature works very 
the air tubes and the lungs. Snoring is only the variously toward the same end, using the stem bud in 
least among the evil consequences of breathing .sHEELEY'S CONING OR PRESERVING lAR. one case as the special organ of propagation and the 
through the mouth. The swollen, sore, constantly seed in another, equipping either suitably for its pur 
chapped lips, bad condition of the front teeth and which the jar is held is a friction roller, a cord passed pose. decay of the back ones, a defective development around the roller and attached to the handle of a wrench Finally, if we compare the potato with an animal, of the sense of smell, frequent inflammation of the fitting the scalloped cover, affording ready means for we find that the aggregate of its actions are anabolic, throat, attacks of fever, diphtheria and catarrh, and quickly removing the cover. This is so contrived that that is, they are constructive, so that as their result soreness of the larynx and lungs are consequences of no one need be at a loss to know which way to pull elements, or simple inorganic compounds, are laid hold 
breathing through the mouth which have been fre- in order to unscrew the cover, neither is there the upon and caused to combine to form higher and more quently observed. In children one often sees an habit- awkwardness of the common way of unscrewing. complex organic compounds used in the plant's struct­
ual and peculiar weak or even stupid expression of Further, the work of both fastening and removing the ure. In this it js unlike an animal, the aggregate of countenance. It has also been found, through the cover can be done not only by one person, but with whose activities is katabolic, for it takes in highly com­experiments of different trustworthy observers, that one hand of one person. This all housekeepers will plex chemicals (furnished from the plant's work) and there is a causal connection between stammering and I find a great relief. The improvement has been pat- gives out simpler ones. Associated with the difference breathing through the mouth. On the other hand, ented by R. C. Sheeley, of Walter's Park, Berks is the further fact that the functions of motility and however, certain forms of nightmare and asthma are County, Pa. sensation, which are so characteristic of animals and causes of breathing through the mouth. That infants _ ' . , • are possible by reason of the constant katabolic charac-
are sometimes brought almost to death's door when 

Legal Electricity. ter of its metabolisms, are unspecialized in the plant if 
prevented by a cold from breathing through the nose, Electricity seems destined to afford lawyers of all not entirely absent, while the metabolic function is is a fact well known to physicians. lands an opportunity of showing their professional highly specialized and results in the production of 

When a child. or a grown person begins to breathe skill at splitting hairs. In America several legal anabolic products in the vast amount we see in the 
with the mouth open, there must exist some sufficient questions have cropPfld up. Is electricity dutiable ? tuber. cause for the occurrence in the uppermost air passages. Can it be stolen ? In France it was a moot point until We see then that the same forces are at work in the No one would voluntarily exchange the only healthy, a short time ago whether an electricity supply com- vegetable as in the animal body. The active agents comfortable manner of breathing through the nose pany was a Societe Civile or a Societe Commerciale, of the tuber are protoplasmic cells, which work along for the burdensome and unhealthy breathing through a matter of no little importance to investors, who in lines determined by inheritance, and manifest certain the mouth. Let any one attempt to breathe through the latter case would only be liable for the amount of of the protoplasmic powers in so high a degree as to the mouth for five minutes, instead of, as one is ac- their shares. A Societe Commerciale, it appears, is nearly exclude the others, but retaining the two most cust�med, throu?h . the nose, . and �e will soon be one which has for its principal object " the accom- universal powers of protoplasm-metabolism and re­
convmced that It 18 almost Imposs\ble. Almost of plishment of acts of commerce " such as buying raw production.-H. L. Osbo1'n, Microscopical Journal. itself, that is, without �uscular force, through the material and reselling it at a ';roflt, manufactured, or _ , . ' • m�r� pressure of the air,. th� mouth closes and the I in its natural state. The' Edison Company, of Saint Possibility of a Gaseous State oC Certain Metals orIgmal manner of breathmg IS resu�ed. Etienne, summoned before the Tribunal of Commerce at TelDperatures beloU' their l1Ielttng Point. 

Whoever snores can, as a rule, not Ibreathe through of that town by one of its customers declined to sub- We notice the following experiment: Leaflets of sil­the. nose. That it would be useles� in su�h cas?S to mit to the jurisdiction of the court on
'

the ground that ver, platinum, and gold were heated to 150" with con­deSIre to cl?se the mouth mechamcally IS ent�ely the supply of electricity from a central station did not centrated hydrochloric acid in sealed tubes. The comprehensIble. Every mother, who frequently gives constitute a commercial act " the company only sold a metals were dissolved and the chlorides formed were � her child t�e useless ?o�mand "Close you� mouth," product which it gathered from nature, and which reduced by the hydrogen evolved from the metals and 
liJ aware of t.h18. Here It IS. better to �ee�, �thout de- was a res nullius." The Tribunal of Commerce, the hydrochloric acid. They were deposited on the lay, th� adVice of an expe�enced speclahs�, m order to , nevertheless, declared itself competent to try the case, sides of the tubes in microscopic crystals. I� may be ��termme the cause of thl�_�

outh breathmg. In the and on appeal its decisi�� was upheld ; �o
. 

that in I ?,ssumed that � this exp�r�ent even th� platmum ex-
T 1 d t Pu .. · Opi ,- f th Ge f D E Bl h ·  France, at any rate, electrICity when suppbed from a Isted for 20me tIme as a liqUId before takmg a crystal-* r&n8 ate or ur.te R'Wle rom e rman 0 r. • OC , In 

ScIwrer'a Familfe1lblatt (Berlin). I central station must be deemed a manufactured ar- line form.-Ghem. Dews. 
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How to Drill Glass. 

To the Editor of the Scientific American : 
Tell your correspondents if they wish to " drill glass," 

and do it successfully, to make a drill of the required 
size out of a bit of Stubs steel wire. Make the cutting 
edge just like a stone drill, having the corners square 
and sharp. Heat the drill with the blowpipe to a 
white heat and drop it instantly into water. A few 
trials will get it hard enough. Rotate the drill in a 
small drill stock, keeping the cutting edge wet with a 
solution of camphor in turpentine. Sharpen the drill 
occasionally on an oil stone. Such a drill will cut a 
hole through plate glass three-eighths inch thick in 
about one minute. If the glass is thin, paste writing 
paper on each side with common mucilage. 

A little practice is necessary with this as with every­
thing else. Having tried about every way mentioned 
in the books, I can say that this is the only way ever 
tried which did not end by breaking the glass. C. W. 
N. 's three-cornered file always broke my Holtz plates. 

JOHN W. KALES, M.D. 
Franklinville, N. Y. , June 13, 1892. 

Methods of Educating the Deat'. 

A child borl). deaf remains, unless especially trained 
and instructed, wholly ignorant of verbal language. 
This verbal language, which comes in vocal sounds to 
the normal child through his faculty of hearing, reaches 
the deaf child only through his vision, and always in 
silent signs and characters-whether these be move­
ments of the band, which are called gestures, or of the 
mouth, which may be termed articulations, or are forms 
and pictures on the priuted or written page. It is im­
possible for one born deaf, or one who has become 
totally deaf in early childhood, ever to gain an ade­
quate apprehension of speech as this human faculty is 
used and enjoyed by normal persons. To the deaf, no 
matter how adept they may become in understanding 
the import of speech, by observing closely the oral and 
facial movements of those who speak, oral utterance 
must ever lack the life·giving quality of sound with all 
its attendant effects of eloquence, pathos, sympathy, 
sternness, persuasiveness, humor, and the like. 

The merits of the two principal methods, the manual 
and the oral, have been earnestly pressed by their re­
spective advocates from the earliest times down to a 
very late day, and controversies over them, always 
warm and sometimes bitter, as was the case with 
Heinicke and De l'Epee, have recurred with varying 
frequency. So long as the question was which of the 
two should prevail to the exclusion of the other, small 
progress was made toward a settlement. But within a 
few years a conciliation and combination of methods 
have been shown to be both practicable and desirable, 
and it is in the union of elements once thought to be 
necessarily antagonistic that a careful consideration of 
" values " in the education of the deaf becomes im­
portant. The single objection to the exclusive practice 
of the manual method is that .under it no provision is 
made for the teaching of articulation and speech read­
ing to that very considerable proportion of the whole 
number of the deaf who are indisputably capable of 
these very valuable acquirements. This objection is a 
serious one, and yet it is true that under the manttai 
method , with oral teaching entirely omitted, the intel­
lectual, moral, and religious trai;ning of the whole body 
of the deaf can be effected much more easily than un­
der the oral method. Industrial teaching can be readily 
given, and the children, as sent out from the schools, 
are capable, with very few exceptions, of supporting 
themselves and of living happily and reputably in the 
communities to which they are returned, even though 
they are limited, in their communication with the hear­
ing, to writing, signs, and the manual alphabet. The 
lack of speech is an inconvenience, but by no means an 
insuperable barrier to success in business or the attain­
ment of happiness. 

Among the nineteen in which the oral method pre· 
vails, and in which the sign language is unwisely prohib­
ited, there are those in which earnest, faithful, intelli­
gent work is done, and where the results in many indi­
vidual cases are most (.lommendable, sometimes even 
brilliant. But many children are retained in them that 
never succeed in speech, and who would derive far 
greater advantage under the manual method. In all 
these oral schools tpe sign language, in spite of rules 
against its use, is a cvL8tant means of communication 
among the pupils. The marked success attending the 
operation of the combined system in this country has 
attracted attention in Europe. and when, a few years 
since, a royal commission was appointed in England to 
inquire into methods of educating the deaf and other 
special classes, witnesses were summoned from this 
country to furnish full information to the commission 
as to the workings of our American schools. The ad­
vantages of the oral method and the combined system 
were presented by competent witnesses, and their testi­
mony was published along with the report of the com· 
mission.-Prof. Edward M. (Jallaudet, in the Educa­
tional Review. 

Chloroform In Typhoid Feyer. 
Dr. P. Werner, physician to the German Hospital at 

St. Petersburg. has treated with the greatest success, 
so says Merck's Bulletin, 130 cases of typhoid fever by 
using a one per cent solution of chloroform (La Sem. 
Mid.) In pursuing this form of treatment the author 
was prompted by the work of Behring on the micro­
bicide action' of chloroform upon the bacillus of 
typhoid fever ; but he was not familiar with the ob­
servations of Dr. Stepp, of Nuremberg, who, in 1890, 
successfully administered chloroform in cases of 
typhoid fever. 

Dr. Werner employed, as has already been said, a 
one per cent solution of chloroform, the patients tak­
ing one to two tablespoonfuls every hour or two, night 

and day, without interruption, as long as the fever 
was at its height. 

As the disease abated, the dose was progressively 
diminished, although, even after the fever had com­
pletely disappeared, the medicine was continued for 
some time, several teaspoonfuls being given each day. 

In all the cases where this treatment was com­
menced before the tenth day of the disease, the most 
favorable results were obtained ; the patients did not 
present the regular typhoid condition ; the general 
symptoms were limited to fever, with feebleness and 
want of appetite ; the tongue never got into that 
coated, dirty, and loathsome condition so characteristic 
of typhoid fever ; the thirst, habitually so intense, 
disappeared in about two days ; and the diarrhcea and 
meteorism progressively diminished and soon disap­
peared altogether. Bed sores were never observed, and 
relapses were very rare. 

When the treatment with chloroform was com­
menced late, the disease being already in the third 
week, such extremely favorable results were not at­
tained ; but, even in such cases, the treatment proved 
very useful, and was always well borne. Nevertheless, 
in four cases Dr. Werner observed a jaundice, which in 
one instance was sufficiently pronounced to advise a 
suspension of the medicine. Three of these cases were 
in children ; the fourth occurred in a youug man. 

It might be remarked, in conclusion that the ob­
servations of Dr. Werner agree in every respect with 
those of Dr. Stepp. The treatment of typhoid fever 
by chloroform appears to be deserving of the attention 
of the practitioner, not only on account of its efficacy, 
which has been proved by two investigators independ­
ent of each other, but also because of its great sim­
plicity. 

. - , . . . 
The Late Professor A. W. Von Hofmann. 

The interment of this illustrious savant took place on 
the 9th ult. Baron Von Mirbach, on behalf of the Em­
peror and Empress, placed a splendid wreath upon the 
coffin. The Empress Frederick, the Graud Duchess of 
Baden, and the town of Giessen had also sent magnifi­
cent floral offerings. The Minister of Public Instruc­
tion was unable to be personally present, but was rep­
resented by Dr. Althoff. The University was repre­
sented by the rector, Dr. Foerster, the Judge of the 
University Court, Daude, and the Dean, Prof. Diels. 
The Academy of Sciences was represented by the per­
petual secretaries, Professors Auwers and Mommsen, 
the Imperial Physico-technical Institute by Privy 
Councilor Von Helmholtz, the Patent Office by Privy 
Councilor Rommel. and the Imperial Sanitary Office 
by Dr. Koehler. ThQ Technical High School and the 
Agricultural High School were represented by their 
rectors. Numerous universities and chemical societies 
had sent splendid garlands. The most distinguished 
representatives of the various societies took part in the 
ceremonies. The eulogium was pronounced by P. 
Stechow. The students of the first chemical institute 

FROM CHAOS TO MAN. 

BY GARRETT P. SERVISS, 
In the following description the various scenes allud­

ed to as illustrative of the development of the earth 
from a nebulous mass have been faithfully copied from 
the originals as portrayed in the Urania Scientific 
Theater, at Carnegie Hall, and the scenes will be de­
scribed in_ their chronological and scientific order. and 
the various pictures which they refer to may be readily 
followed. 

The opening scene, denominated " Chaos," shows the 
stage filled with whirling and hissing clouds of steam, 
suffused with weird light that slowly changes color as 
the awful elemental battle accompanying the deposi­
tion of the first ocean upon the new-formed and still 
heated crust of the earth proceeds. Finally, the raging 
clouds are chased away, the commotion ceases, and the 
face of the earth gradually emerges to sight, covered 
by the sea. 

By slow gradations the scene changes. The creative 
throes have been transferred to the interior of the 
planet, and the effect of the strain upon its crust from 
within, as the pent·up fires struggle to break forth, be­
gins to be manifested. A huge black ridge of rock ap­
pears in the gloom, thrust up from the sea bottom, and 
representing.the first land of the new planet. Then an 
angry red overspreads the sky; fierce and broken storm 
clouds stream across the scene; the threatening hue of 
the heavens deepens ; blinding flashes of lightning 
illuminate for a moment the rising land, which has 
swelled up into a mountain; heavy, rolling thunder is 
heard, and presently there is a deafening crash, the 
summit of the mountain is rent open, and volcanic fires 
pour forth. From the ocean, thus assai.led by floods of 
molten lava, clouds of steam again arise, and, enveloped 
in tumbling vapors, the scene closes. 

Thus the spectator has presented to him a most im­
pressive representation of the formation of the first 
crust of the earth and of the tremendous upheavals 
and revolutions to which it was subjected at the be­
ginning of its history, through the strain and compres­
sion that were produced as it cooled and contracted. 

The next scene carries us forward millions of years to 
a time when the crust of the earth had become com­
paratively stable, and broad continents had appeared 
above the sea. This is the Carboniferous age, when 
the low, moist lands of the globe were clothed with a 
wonderful vegetation, forming strange forests, in which 
plants allied to some of the reeds and the club mosses 
of to-day attained the size of great trees, such as the 
Lepidodendra, the Sigillaria, and the Calamites. At' 
that epoch the atmosphere was very dense and filled 
with carbonic acid gas. The luxuriant vegeta­
tion flourished upon the atmospheric carbon, and 
thus tended gradually to purify the air. Finally 
a change came, the Carboniferous forests began to de­
cay, and their remains were swept together by floods, 
sunk in swamps, and, owing to changes in the level of 
the earth's crust, covered by the sea. In the course of 
ages the sea buried them deep under the ooze and mud 
of its bottom, and there, through pressure and chemi­
cal change, they were transformed into beds of coal. 

Even before the first lands were formed life had ap ­
peared at the sea bottom. There were sea weeds and 
simple forms of animals, such as crinoids and mollusks. 
As the continents were formed, life crept out of the 
ocean, and gradually improved in its organization. 
Before the Carboniferous age the highest form of 
animal life had been the fish ; but during that age 
amphibians, which show a progress in development 
from the fish toward the land vertebrate, appeared. 

After the Carboniferous age, which finally closed 
with the formation of the coal deposits, there was a 
general revolution in the face of the earth. This epoch 
of transition was the Permian period. As represented 
upon the stage, the landscapes of this period appear 
open and variegated with lofty mountains, thus pre­
senting a striking contrast to the level and swampy 
lands of the Carboniferous age, with their tangle of 
vegetable forms. Higher representations of plant 
life are seen, and the earliest reptiles make their ap­
pearance, the forerunners of the giants that were to 
rule the earth in the next succeeding period. 

With the Permian period the so-called Paleozoic 
era (Greek palaios ancient, zoe life) came to an 
end, and the changes then wrought served to in­
troduce the Mesozoic era (Greek mesos middle, zoe life). 
The culminating epoch of this era was the Jurassic 
period. The Mesozoic period is often called the age of 
reptiles. The Jurassic landscape shown at Music Hall 
is one of the most beautiful of the remarkable scenes 
employed to illustrate the progress of the earth. In 
the foreground ma!rlliflcent palm-like trees, and other 

forest growths, bearing no little resemblance to mod­
ern vegetation, appear, while the middle distance is 
occupieil by a sandy slope running down to the shore 
of the sea, whose blue waters fade away in the dis­
tance adorned with coral islaNds. Gigantic teleosaurs 

The best results in the education of the deaf can be 
obtained, not by the exclusive practice of either the 
manual or the oral method, but by making use of both, 
in such combinations as may be most practicable, and 
adding aural teaching for such children as possess a 
degree of hearing sufficient to comprehend articulate 
sounds. There are in the United States and Canada 
at the present time eighty-four schools for the deaf, in 
which 9, 650 pupils are receiving instruction. Of these 
schools thirteen, having 402 pupils, are conducted on 
the manual method; nineteen, containing 1, 104 pupils, 
follow the oral method, while fifty-two, containing 8, 146 
pupils, are conducted under the combined system. 
Considering that this system prevails in sixty-two per 
cent of the schools, containing eighty-five per cent of 
the pupils now under instruction, it may justly be 
called, as it often is in Europe, the American system. 
In effecting the combination of methods under this 
system, circumstances suggest, and often compel, dif­
ferences of detail. The most satisfactory arrangements 
are possible in large schools, where each method may 
find its proper subjects in sufficient number for advan­
tageous classification. 

of the University opened the procession to the ceme­
tery. Then followed the funeral car drawn by six 
horses, and the carriages with the mourners; while the 
great body of the students with numerous banners 

and iguanodons are seen upon the land, while the 
strange winged creatures called pterodactyls are flying 
-above the margin of the water. The iguanodon, thA 
pterodactyl and the archooopteryx marked the gradual 
development of the bird out of the reptile. Yet the closed the procession.-Chemiker Zeitung. __ ___ _ 
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CRETACEOUS PERIOD-BOTTOM OF CHALK SEA. 

iguanodon, which was one of the first 
reptiles to exhibit in the structure of 
its bones and the form of its legs and 
feet bird-like characteristics, was a 
ponderous monster, weighing several 
tons ! 

giant reptiles furnished with it won­
derful armor of bony plates, and hav­
ing a sort of secondary brain in their 
backbones, larger than that in their 
skulls. 

The next age, the Cenozoic era 
(Greek kaino8 recent, zoe life), began 
with the Tertiary period. The stage 
is set with a view of the Alps and the 
site of the present lake of Zurich. 
At that time tropical warmth pre­
vailed in Central Europe. But a 
great change ensued, in the course of 
time, and an Arctic climate succeeded. 
The gradual fading of the daylight, 
the glowing of the snowy mountain 
peaks in the flush of sunset, the deep­
ening gloom of twilight, and the 
sound of rain flooding the darkened 
landscape, convey to the spectator an 
impression of the vast geological and 
climatic changes which occurred dur­
ing this period. 

N ext comes the age of the glaciers, 
whose broad flanks are seen glittering 
in the sunlight as they stream down 
the sides of the mountains. Both geo­
logical and astronomical causes may 
have been at work in producing this 
singular period in the earth's history. 
The best established view seems to be 
that glacial periods are periodic phe­
nomena, depending principally upon 

The Cretaceous or chalk period 
closed the Mesozoic era. At this time 
reptilian life continued to flourish, and 
plants made a wonderful advance. 
Two Cretaceous scenes are presented 
upon the stage, one being a land view, 
filled with beautiful forest trees, re­
presenting many of our modern forms, 
such as the oak, the sycamore, and the 
maple; and the other a view of the sea 
bottom, covered with splendid corals 
of many hues, and scattered heaps of 
varicolored shells seen through the 
blue medium of the water which fills 
the whole stage. In the later Jurassic 
and the Cretaceous periods, a shallow 
sea ran across our continent from the 
Gulf of Mexico to Alaska, and in the 
deposits formed by this sea the re­
mains of some of the most remarkable 
monsters of the age of reptiles have 
been discovered. Among these were 
the atlantosaurus, the largest land 
animal known to have ever existed, 
whose length was not less than 100 
feet, while it probably stood 30 feet 
high ! Then there were the stegosaurs, 

TERTIARY PERIOD-DAWN OF THE MODERN WORLD. 

THE GLACIAL EPOCH. 

the eccentricity of the earth's orbit. 
If this is correct, we can approximately 
fix the time of the age of glaciers. 
It would seem to have begun about 
240,000 years ago and to have ended 
80,000 years ago. In about 150, 000 
years to come the orbit of the earth 
will again be so eccentric that a gla­
cial period may supervene. Since in­
dications of the existence of man close 
to if not within the glacial period have 
been discovered, the time estimate 
given above becomes of great impor­
tance in the light that it throws on 
the question, How long ago did man 
first make his appearance on the 
earth ? 

The next scene is distinctly within 
the human period of terrestrial history, 
and it represents the lake dwellings 
on the shores of the Swiss lakes, which 
are among the earliest known relics of 
the homes of man. A magnificent 
Alpine horizon, with great peaks 
towering against the blaze of sunrise, 
shuts in the lake in the foreground, 
which is surrounded with the singular 
structures that those early inhabit­
ants of Europe placed upon platforms 
supported on piles driven in the water, 
and approachable only by bridges. 
Other remains of the early dwellings 
of man are the celebrated cave and cliff 
houses of Arizona nnd New Mexico. 
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The final scene represents the shores of the Medi­
terranean adorned with cities and villas-the age of 
civilization in all its splendor. 

Perhaps the most beautiful and really marvelous 
features of these scenes are the light effects produced 
by a most ingenious and 
novel system of electric 
illumination, and exceed­
ing anything of the kind 
that has ever been exhibit­
ed on an American stage. 
D nder the ingenious, skill­
ful, and scientific manage­
ment of Mr. .T. C. Mayr­
hofer, the electrician, im­
provements are introduced 
almost nightly in these 
effects. His hand seems to 
have learned the cunning 
of nature while manipulat­
ing the colors of Iris. 

It is intended that next 
season, in addition to the 
" Trip to the Moon " and 
" From Chaos to Man," 
at least one entertainment 
shall be presented which 
will be illustrated by scenes 
painted by American art­
ists, from American origi­
nals, and owing whatever 
excellence it may possess as 
a revelation of the educa­
tional capacity of the stage 
to American science alone. 

• • •  

J ,ientifi, �tUetitau. 
nograph continues to operate until the projectile passes 
through a secondary frame located in front of the tar­
get and which finishes the experiment. The gradua­
tion of the index into thousandths and ten-thou-
1!andths of a second is facilitated by the use of a break 

The rheostats for regulating the current are located on 
both sides. The first connects with the frame located 
on the gun ; when the discharge takes place, the pro­
jectile breaks the current at it, and the chronograph 
operates until the projectile passes the second screen 

in front of the target. It 
is possible, therefore, to 
read the exact interval 
that has elapsed while the 
projectile has passed be­
tween the two screens. If 
the distance is fifty meters, 
the device will indicate 
the number of meters tra­
versed each second. The 
graduations on the index 
are very perfect and make 
an exact record of the mak­
ing and breaking of the 
current. 

THE CHRONOGRAPH. APPARATUS FOR MEASURING THE VELOCITY OF PROJECTILES. 

The chronograph is very 
easily managed. The two 
currents are first regulated 
by t h e  rheostats ; t h e  
pointer is put back to zero 
by means of a thumb 
screw, and when this is 
done the chronograph is 
ready for operation. The 
chronograph S c h m i d  t 
seems to possess certain 
advantages over the appa­
ratus now in general use. 
It is portable and requires 
no solid foundation. It 
can be placed near the 
gun without being inju-

The apparatus which we 
are going to describe was constructed for the purpose 
of measuring the initial speed of projectiles. 

The chronograph of Mr. Schmidt, which is capable 
of. measuring as minute a period of time as the ten­
thousandth part of a second, is based on this principle : 
The regularity and rapidity of the movement of the 
balance wheel of the escapement enables measurement 
to be made of intervals of 
time much less than that of 
one oscillation. 

A special mechanism gives 
a constant range of 360° to 
that wheel to which is . con­
nected an index which marks 
thousandths 0 r t e n-thou­
sandths of a second. The 
pointer is turned to zero. The 
spiral spring is then turned 
around half way, and the bal­
ance wheel when at rest is in 
tv ") same position as the free 
balance wheel at the end of 
an oscillation. It is started 
and stopped by means of an 
e 1 e c t r i c  current, which is 
broken at the moment of tak­
ing the observation and which 
is set in motion agaiu when it 
is finished. The number of 
divisions compassed by the 
index during this interval 
gives the duration of the 
flight of the projectile. 

The balance w h e e l  f o r  
measuring the intervals less 
than an oscillation is in4e­
pendent of the spring and ot 
the escapement. The index 
pointer is turned by means of 
a thumb screw, designed for 
that purpose, to the zero 
point. The balance wheel is 
made of soft iron, and is held 
set by means of an electro­
magnet through which a cur­
rent is passed of any desired 
intensity. These magnets be­
come inactive and release the 
balance wheel at the begin­
ning of the experiment, and 
do not stop the wheel until 
the end of the trial. This 
construction prevents the loss 
of time in starting and stop­
ping which is so often found 
in apparatus of this kind. 

mechanism consisting of a heavy weight which is 
allowed to fall, and which during its flight, at certain 
points determined upon beforehand, breaks the cur­
rent of the electro-magnet. 

The chronograph is shown in detail in the right hand 
view of the engraving. The index is located at the 
center of the apparatus together with the index needle. 

riously affected by the 
discharge thereof. It requires no special know­
ledge on the part of the operator. The index needle 
operates with the greatest precision. The indicator 
can be easily read, especially with the aid of a mag­
nifying glass mounted on the apparatus. The results 
of experiments made at various time stations compare 
very favorably with the results obtained by other 

apparatus.-La Nature. 
I • •  

I MPROVED PUNCHING AND 

SHEARING MACHINE. 

The punching and shear­
ng machine illustrated here­

with was designed and con­
structed by the Southgate 
Engineering Company, near 
London. Our illustration is 
from EngineM·ing. The gear 
is all of the double helical 
form, strong and yet noiseless 
in working. The punching 
gap is 30 in. deep, so that it 
can punch a hole in the cen­
ter of a plate 5 ft. wide. The 
lift is 3% in. , and the main 
shaft is of steel and of large 
dimensions. All bearings are 
bushed, above a n d  below, 
with gun metal. There is a 
bearing in center, directly 
above the angle shears, and 
the parts that make up the 
angle cutting arrangement 
are all of steel and of extra 
strong proportions. It is made 
to carry a crane in the center, 
the supporting seats of which 
are shown in the engraving. 
The machine generally gives 
t h e  impression 0 f g r. e a t 
strength, compactness, and 
adaptability to the work it 
has to perform. 

• • •  

These chronographs have 
b e e  n u s e d principally for 
measuring the initial speed of 
projectiles. At the moment 
of discharge the projectile 
breaks the current by cutting 
a wire which is stretched in a 
primary frame attached to the 
end of the gun. The cbro- IMPROVED PUNCHING AND SHEARING MACHINE. 

SCHUTZENBERGER, in a re­
cent number of the Comptes 
Rendu8, has described experi­
ments which apparently con­
clusively prove that nickel is 
volatile in presence of hydro­
chloric acid. Both when nick­
el chloride is reduced in a cur­
rent of hydrogen and when 
hydrochloric acid is passed 
over finely divided nickel, 
traces of nickel chloride are 
found in the further part of 
the tube when heated to dull 
redness. Precautions were 
taken to prevent any mechan­
ical conveyance of the nickel 
salt, so that the effect must 
be analogous to that of the 
action of carbon monoxide on 
nickel and iron. 
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RECENT LY PATENTED INVENTIONS. 

Railway Appliance ... 

CAR COUPLING.-Daniel Kint, Alpena, 
South Dakota. Two operating levers are pivotal ly con­
nected together at their inner ends, Rnd there is con­
nect.ion between the levers and the coupling piu, to 
raise and lower it, in connection with a latch and hand 
levers connected with the latch, there being: a keeper on 
t he end of t,he car adapted to engage the latch. The 
device may be conveniently coupled with the ordinary 
l i u k  coupler, and opposing cars may be uncoupled 
w i t hout the trainmen pae-sing between tbem, while the 
coupling pin may be locked in elevated position If  de­
s i red. 

RAIL JOIN'l'. -John N. Le wis, Coulee 
C i ty , Wa.h i ngton. The chain te, by this in ventIon, 
formed with Ii base plate, a s ide pl ate, and a transverse 
portion w ithin the hollow formed by the ju ncture of 
the plates, and provided with a seat for the fish plate 
and lock in!: pl"tes, The transverse portion and the 
fish plate sections serve to hold the lock plates in posi­
tion, and tbe lock plates operate to prevent the nuts 
from jurrmg loose, the whole forming a strong, secure 
rai l jo i nt. 

RAILROAD GATE.-David M. Dewitt, 
Hee Brancb ,  A rk.  Th i s i s an automatical ly working 
device, the gate being designed tO Je opened and c losed 
by an approacbing and departing train or wago n. The 

construction i s Buch t hat an approaching train passes 
from the fixed rai ls  to rat Is on a hinged platform, tbe 
depression of tbe latter operating through sbnfts and 
l inks to open tbe ,!(ate. wbich is afterward closed by 
connected weights and leve... The device is al80 ap­
pl icable, with 80rne mod i ficat ionIS-, to a wagon road. 
tlte gate being then opened by the weigbt of tbe wagon 
Rnd afterward �i m i larly c l m·ed . 

ELEVATED RAILROAD.- Eliphalet L. 
Arnold.  Georgetown, Texas. This invention provides 
a construction designed to be comparatively cheap and 
absolutely safe, with wbicb tbe cars will ride easily, 
and wh icb can be readily adapted for botb passenger 
and freight traffic. Tbe rail way is supported npon ,ec­
t ional bollow posts, from whose upper ends extend 
lateral arms, whtch pivotall y  u phold a contmttOIlS steel 
t rus., the base plate of which forms a support for the 
track rail8,  the cars being suspended trom the tracks 
througb yokes. If desired, tbe cars may be brought 
near enough from tbe ground to be entered tberefrom, 
or tbe entire mecbanism may be ligbt enougb for tbe 
cars to be operated by horse power. 

Electrical. 

ARC LAMP. - Robert H. Thurston, 
Ithaca, N. Y. This invention provides a lamp having 
broad, flat carbon� moving i n  the same vertical line or 
in approximately parallel l ines, with the carbons ar­
ranged in planes intersecting at a small angle to pre­
vent ,their slipping by eacb otber, or jamming and 
weld in!: together, tbus ext ll1guisbing tbe lamps wben 
sbaken by the wind or otber force. Tbe angle in prac­
tice is not so large a� to make any material difference 
in the lenll:th of tbe arc formed between the center and 
tbe ends of the carbons. 

llIechanlcal . 

WOOD TURNING MACHINE.-Abraham 
Stoner, Stony Point, La., and FraL cis M. Pennebaker, 
Plea.ant Hil l ,  Ky. Tbis is a machine for turning solId 
staveless hulls or bodies of tubs, buckets, or similar 
wooden ware from a solid block, the invention being an 
improvement on a former patented invention of one of 
the i nventors. By the improvement increased sim­
plicity and strength of parts is secured , greater accn­
racy of adj ustment and rel iabil ity of operat ion , with 
more compactness and better adaptatIOn for convenient 
manil'ulation and coutrol of tbe macbine by tbe opera­
tor, doing better work more quickly and economical ly. 

CARPENTER'S SQUARE.-Mark P. Pa­
terson , New Rocbel le, N. Y. This square is so con­
structed that one arm may be manipulated tll strike a 
rigb t angle or an angle more or less obtuse, as may be 
des ired, several Blides containing scales being located, 
if wished, in an arm of the square for use as needed. 
One of the slides may be removed from the arm and 
used in conjunction with and adjustable upon both 
arms to form trian�leB as required, and the square has 
scales for facilitating the calculation of tbe length, 
pitch, or angle of rafter8, and for various other work 
useful to carpenters in house bu i ld i ng. 

WIND MOTOR.-Hagbarth Winge, Miles 
City, Montana. This motor hus a frame w it h  11 central 
post carryil1g a pivot, on which turns a wbeel havi ng 
masts on its rIm carrying sails, a gear wheel on the hll h 
of the wbeel meshing witb a series of gears on a shaft 
connected with the machinery to be driven. The motor 
is simple and durable in construction, and is  designed 
to actuate vumps and otber machinery. 

MOULD FOR ELECTROTYPE SHELLS, 
ETc . -Jacob C. Woife, New York C ity . Tbi. is Il mou ld 
capable of heing quickly and conveniently knocked 
down or separated in sections, and disconnected from 

tbe block wben cast, wbile Its construction is such tbat 
it may be util ized for casting large or small backings 
or b locks, as desired. The fiask has a shoulder around 
its interior and within is a series of core blocks of les8 
beight, eacb block having an external sboulder lind 
having their lower adjacent faces incl ined, core plates 
resting against tbe faces of eacb block and against tbe 
inner walls of tbe flask, and tbere being wedge-shaped 
spacing blocks or keys betweeG the lower inclIned faces 
of the blocks. This backing is very l ight and durable, 
being braced in every direction, and the blocks are 
quickly, accurately, and econom ieal1y made . 

tion extending tbrollgb it witb brushes on its sides and 
w ith a revoluble brush turning at one end. 

of one another, and adapted to be fastened by tbeir 
legs to the folds of the sides and ends of the bellows. 

LUBRICATOR GLAND.-Forlunatus G. 

Kellogg, Brainerd, Minn. 'l'his is a device designed to 
be conveniently applied to reCiprocating sbafts, sucb as 
piston rods, valve stems, etc" to be readily beld on the 
shafts and keep them well lubricated. It consists of a 
box composed of two sections hinged togetber and hav­
inll: opposite tbeir place of binging a staple and basp, 
wbile there is a peripheral funnel on each sectlon, and 
the adjacent or meeti ng sides of the sections bave rell:is­
tering semicircular openings forming the sbaft passage. 

Agricultural . 

POTATO DIGGER.-William H. Van 
Voorhis. Spearville, Kansss. This is a machine of sim­
ple and durable construction for digging potatoes, pea­

nuts, etc., 8eparatin� them from the dirt Hond weeds, 
and also separating tbe small and large sizes and pass­
inI/: the latter into a bag. A plow on the front end of 
the digger plows up the potatoes so that they pass rear­
wardly to an elevator, the weeds being cut off by cutters 
or shears, and the potatoes being turned over and 

screened on the elevator slat. until tbey are finally 

passed on to a separating pl ate and thence to a hopper, 

from which they are removed to a bag. 

TETHER.-William E. Bradley, Roscoe, 
N. Y. Tbi. is a tether in which the rope is paid out 
wben pulled upon by the animal, and tbe slack is auto­
matically taken np and wound i n  by suitable winding 
deVices, the tether bell1g cheap, durable, and compact, 
easily portable, and suitable for stalls as well as ont­
door use. The body or frame of the device bas a verti­
cal raCk, and a gravity winding wheel for tbe tetber 
rope, there being fric tion disks on tbe axle of the 
grav ity wheel, and pins on the hub of the wheel en­
gaging the rack. Means are provided for securing the 
tether to a s t all, or to a post, tree, or  fence. [Address 
Teiher Mfg. Co. 325 Nortb st. Nortb Midd letown,  N. Y.] 

COTTON CLEANER AND CONDENSER.­
Will iam B. Wherry and Wi l l iam F. Sm itb , Overton, 
Texas. This i s  a cbeap and .imple machine for use in 
connection \\ ith a cotton gin, for rapidly Eleparating 
the dirt from the cotton and condensing the latter to b" 
easily handled and baled. The case or frame has an 
inlet at one end and an outlet at the other, between 
which an endless screen belt is held to move, a sand 
box being within tbe belt, and air pipes opening from 
the sides of the sand box to convey the dust and dirt 
away_ The drums for the c8rryJD� belt are arranged 
beneath the inlet and above tbe ontlet, and a sprinll:­
pressed corrugated hood is hinged to tbe case and ex­
tends above the upper dru m . 

SCRAPER.-Benjamin F. Shuart, Bill­
ings, Montana, This is a device which may be quickly 
adjusted to scoop or scrape u p  any desired amount of 
earth, del iver ing it  where wanted, or strewing it evenly 
over the adjacent land, being especial ly adapted for use 

in grading land preparatory to irrigation. The frame 
of tbe machine consists of two parallel mnners, be­

tween which a scraper w i th beveled edge is held to 
move vertical ly, a pi voted lever affordinll: means for 
raising and lowering the scraper. By mampulating the 
lever the dirt may be grad ually al lowed to escape and 
be spread evenly on tbe ground . 

MI .. cellaneo u ... 

TYPEWRITING MACHINE.-Allard E. 
Benedict, Cairo, Neb, This is a machine designed to be 
easily manipulated , and arranged to vrint directly 
without the use of a ribbon sin!:le characters, such as 
letters of tbe alpbabet, numerals, etc., and also words 
of two, threE" four, or more letters euch. Inking rollers 

are provided to ink the type, and tbe type bolder con­
tains 120 d ifferent types, the type holder being mounted 
to travel l ongitudinally on the carriage. The arrange­
ment is such tbat no separate key ur lever need be 
pressed LO make space between two succeeding words. 

TYPEWRITER REGISTER. - Harry I. 
Cromer, RalJid CIty, South Dakota. This is a SImple 
device, adopted for attachment to any form of type­
writer, and, by the movement of the keys and .pace 
bars. will accurately count and register the number of 
words printed by the machine. A recessed sliding bar 
to operate the register is arranged adjacent to tbe space 

bar, a spring on the slldinl( bar baving a lug to enter 
tbe recess and a lug on the space bar contacting with a 
lUll: on the svring, while a stnd Oil the sliding bar and a 
block on tbe sprmg are arranged in tbe path of the 
type rod and space rod I Ug8. 

JEWELER'S FORCEPS.-David Mendel­
son , Eureka, Utah Territory. An article, or several 
article., may be held at auy desired angle by the use of 
these forceps, which are especially adapted for holding 
or clampIng articles to  be soldered, the device being 
also suitable for use ill other l ines of manufacture. In 
a 8llpporting post, slotted at its npper end, i s  mounted 
to swing a bolt, to which arms are adj ustably secured 
at tbeir inner ends, beinl( gradually curved upon them­
scI ves at their outer extremitiel!', tweezers provided 
lV i th eyebolts belllg adapted to slide from the arms 
Maund u pon their curved extremities. The "rticles to 
be operated upon are clamped in the tweezers, when 
tbe latter are brought into tbe desired position and held 
there by varion. thumb n u ts. 

WATCH CASE SPRING.-John E. Ket­
chem and Thomas C. Nixon, Morril lton , Ark. The 

spring, accord ing to this invention, is provided with a 

stiffiy turning rivet or screw, having its head prOVIded 

with a nick or ot her means for t urning it, and ha.ving 

on each of it" opposite sides a project ing lip, whose 

onter portion Is sharpened to .. kni fe edge, tl) bury into 
the metal of the bezel and hold the spring in place 

with a positive and firm connection. 

CHANGE RECEIVER AND TRANSFER.­
Weet R. Uchtmann, New York CIty. This is a device 
to be applied to a counter or similar support to receive 
cbange, and it is adapted to be readily mani pulated to 
transfer the change from tbe receiving section to the 
hand of the person for wbom it is intended. Tbe ar­

rangement is  such that when a per.on receiving the 
change places bis hand alld presses upon a hinged sec­
tion of a table, palm upward, a change·receiving re­
ceptable is tllted so that the change will  slide into tbe 
hand. 

ROLL PAPER HOLDER AND CUTTER.­
Ed win E. Sentman, Phi ludel phia, Pa. The construc­
tion of this device i. such that the knife, by means of 
which the paper is to be severed into lengtbs, will fol­
low the rol l down ward a. the latter decreases in dia­
meter, and the knife w i l l, throul/:h the medium of a 
roller interposed between it and the roll of paper, exert 
constant tension upon the paper. The construction is 
very s imple and inexpensi ve, and the frame of the de­
vice, with tbe knife and roll, may be carried upward 
and held in all elevated position to admit of insertion 
i nto the frame of a roll of paper. 

COOKING U T E  N S I L.-Augusta R. 
18aac�, New York City. Thi s  is a vessel to be inserted 
In a pot of water, where its contents may be steaml'd 
or boiled without escaping tberefrom, the contents be­
ing then removed to a platter in h u l k  witbout inj ury. 
It consists of a perforated body, preferably made of 
sheet metal, witb an open top and bottom, an open i ng 
i n  one side near the bottom and bracket. on the inside 
below the opening, on which sl Ides a perforated plate. 

Note.-In tbe deBcription of Mr. C. N. Wall's feed ing 
attachment for paper folders for use i n  newspaper 
offices, the following typograpbical error occurred : 
The notice states that the feeder will place the papers 
in po.ition to be folded wUh the aid of any gripping 
mechanism or any hand· operat ed machinery. It 
sbould read : witlwut the aid of any !:ri ppiI:g mechan­
ism or any band-operated mach inery. 

NOTE.-Copies of any of the above patents w ill  be 

furnished by Munn & Co . , for 25 cents each. Please 

send name of the patentee, title of invention, and date 

of this paper. 
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FUR SEWING MACHINE DEVICE. ­
Catharina Booss, New York Ci ty . Tbis is an i mproved 
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other goods, to bring the part. into the exact proper 
position, and provide means for brushing the fur away 
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BELLOWs.-John G. Gareis, Brooklyn, 
N. Y. Th is invention relates to rectanll:ular bellows, 
such as used in accordion�t photographic cameras. etc . , 

providing therefor a simple and durable constrnction, 
with which the bellows wi l l  be perfectly air and l ight 
till:ht. The bellows are provided with corner stri ps. 
eacb formed of a single piece of material and contain­
ing a series of rounded-oft cornero arranKCd alonl(alde 
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tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, 14 ; Munn & Co., publishers, 361 Broadway, N. Y. 

What do you want to buy ? We will send witbout cost 
to you, catalogues, price lists, and information concern" 
Inl( anytbinl( you wish. Paret, Willey & Co., 265 Broad­
way, New York. 

Young American, residing at Budapest, now in New 
York, desires to represent manufacturers in Au stria, 
Hnngaria, and Orient. Address F. E. Gould, 1�113 
Wooster St., N. Y. 

Competent persons who desire agencies for a. new 
popular book. of ready sale, witb bandsome prOfit. may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

A German engineer, experienced in machine building 
and construction of iron bridges and roofs, seeks an en­
gagement in the United States. Address E. 1., 4829, care 
of G, L. Daube & Co., Cologne, Germany. 

G. D. Hiscox, 361 Broad way, N. y" consulting engineer. 
Hydraulics, pneumatics, steam appliances, heating and 
ventilation, artesian and driven wells, tramways and 
conveyln!( machinery, mill and factory plants. 

IR5 
HINTS TO CORRESPONDENTS. 

Natne. aud A ddre ... must accompany all iettere, 
or no attention will be paid thereto. This is for our 
information and not for publ ication. 

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

I nq u l rle. not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
Borne answers reqn ire not a little research. and, 
tbough we endeavor to repl y to all either by letter 
or in this department. ench must take his turD. 

Special W ri tte n I n fo r m a tion on mattere of 
personal rather than general interest cannot be 
expected w i thout remunerat ion. 

SeJ e n t U l c  A tn erl ca n S u p p l etnent" referred 
to may be had at the office. Price 10 cents each. 

Book. referred to prompt ly suppl ied on receipt of 
prlce. 

M i neral .. sent for examination sbould be distinctly 
marked or labeled. 

INDEX 0" NOTES "'ND QUERIES. No. 
Boiler, management of. . . .  . . . . . " . . . . . . . . . . . . . .  4418 
Corn salve . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  4420 
Electric motor construction . . . . . . . . . . . . . . . . . . . . . .  #23 
Fly pu per . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4426 
Ink eraser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  4425 
Power tran8mission . . . . . . . . . . . . . . . . . . . . . ' . • • • . . . . 4431 
Water power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4419 
White lead, test for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4438 
Wood polish . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  " . . . .  4424 

(441S) G. S. J. says : I would like to 
ask a q uestiou (to be answered III Notes and Querie.) 
on which there seems to be a lI:reat difference of opinion 
among engineers. On a plain horizontal tu bular boiler, 
what stage of water is most economical (as regards labor 
and fuel) just as low as safety will permit, or as h igh as 
is possi ble wi tbout draw lllg water tbrough the engines ! 
A. The safest and best practice is to carry the water 4 
inches over the tubes in boilers of 3 feet d iameter, 6 
mches over in boilers 4 feet diameter, and 8 inches in 
boIlers 5 feet in diameter, wben tbe rear end of such 

boilers are set from one to two inches lower than t.he 
front or gau!!e end . This gives the largest safe water 
surface for the liberation of steam and lessens foaming. 
High water makes wet steam, and i s  no safeguard to a 
boiler that is properly cared for. Wet steam is waste· 
fil l of fuel .  Uniform feed and a uniform gauge measure 
as above i ndicat.ed e:ives the best resul t s. 

(4419) C. E. B. says : In your reply to 
w. H. P., q uery No. 4360, date of May 21, ) ou s.y :  
The water power o f  a n  artesian flowillg well may be 
obtained by measuring the quantity of water delivered 
at the h ighest available point in cubic feet per minute. 
etc. This i .  true in theory. I wou l d l ike to hear yOU! 
opinion as to where the most power is  exhibited in the 
fol lowin� actnH.I tests of a 7' inch well. PrpSStHe when 
closed 130 pounds, gives 2 i nch slream 80 pound., 2),9 
inch stream 72 pounds. 3 inch stream 62 pounds, 4 inch 
stream 58 pound.. Is the power i n  proportion to the 
product of the qll ant ity multiplied by the pressure ! The 
7 inch well referred to is in ""oonsocket., Sanborn 
County, South Dakota. It is driving a 3 foot Pelton 
wheel which is r u nning a 150 barrel flour m i l l ,  own ed 
by Northy & DUllcan. I think they are using less than 
an i nch n07.zle and have plenty of power. I !lnished 
the well  in November, 1891. The tests were made 
throllgh short pieces of standard pipe from 6 to 18 
inches in length. The deptb is 775 feet" This is a fair 
example of tbe way the pressure db�realies as more 
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water is used in South Dakota wells. A. This is the 
most reliable record tnat we have had of the condition 
ot the flow under different heads and nozzle sizes trom 
the artesian weJls · of South Dakota. and we give with 
pleasure our deductions. The standard wrought iron 
pipe of the size. used for the streams are about 2 per 
cent larger thau their nominal diameter. which will 
nearly equalize their Ilow to the cocfficient of properly 
formed nozzles of the stated sizes. We flnd that the 
water head tor the closed pipe is 299 feet. the static 
pressure of the well. With the 2 inch s,ream the head 
is 184 feet with a Ilow of 135 cubic fcet per minute. 
equal to 47 gross horse power. or 40 developed horse 
power from a Pelton wheel. With the 2J.2 i nch stream 
the head fell to 105� feet with a flow of 207� cubic 
feet per minute. with 65 gross horse power. or 55 horse 
power developed. For the 3 inch stream the head tell 
to 142).2 feet and 277 cubic feet per m. with 74 l(ross 
horse power=62 developed horse power. For the 4 inch 
stream the head fell to 133).8 feet. with a flow of 480 
cubic feet per m .• with 121 gross horse power=l02 de­
veloped horse power. These ranges of variation in 
head and flow go to show the almost perfect freedom of 
inflow at the bottom of the 7 inch tube. as in some 
wells tbe bead falls very fast under the enlarged flow. 
For tbe power used in the flour mill the pressure bead 
is prohably 250 feet. baving a noz?le velOCity of 7.600 
feet per minute ; and witb tbe 1 inch nozzle and a llow 
of only 4l� cubic feet per minute. tbe a feet Pelton 
wbeel is equal to 17 borse power. developed. and suffi· 
cient for the 150 barrel flour mill as .tated. The flgures 
show that the present use of tbis well is far below its 
capacity. 

(4420) C. V. S. asks (1) for a corn salve. 
A. Dried carbonate of soda. � ounce ; lard. 1 ounce; 
smalts (to color). q. s. Mix. The .. bove are applied 
on a piece of rag. and renewed night and morn­
ing. Use for corns only. 2. How to clean carpets. A. 
If brooms are wet with boiling suds once a week. they 
will hecome very tongh. will not cut a carpet. and will 
last much longer. A handfnl or so of salt sprinkled 
on a carpet will carry the dust along with it and make 
the carpet look bright and clean. A very dusty carpet 
may be cleaned by dipping the broom in cold water. 
shaking off all the drops. and sweeping a yard or so at 
a time. Wa8h the broo:n and repeat until the entire 
carpet ba. been swept. 3. For a fiber that wonld make 
a good letter that would look like the enameled white 
sIgns. A. Nothing hetter than white cloth or white 
enameled leather. 

(4421) W. M. asks : Will you kindly 
explain t.o me in the columns of your valuable paper 
the meauing of the term .. radius of gyration." that is 
the radius of· Il:yration of an iron column. I beams. or 
an angle iron. etc. ? Kindly explain fully and clearly. 
Have been studying for quite a long time. but caunot 
solve it. A. The radius of gyratlOu of a column or a 
beam is such distance from its ('entral line or axis that. 
if all the material in the section across the axis were 
concentrated there, its moment of inertia. would 
eqnal that of the eection. The moment of inertia 
is the product of the ma.s of the beam by the square 
of its radius of gyration. This is the basi. upon 
which the strain due to the whole section under flexure 
is computed. For details of various forms of columns 
and beams, Bee Trautwine's �·Engineer'8 Pocket Book,' 
S5 mailed. 

(4422) D. M. asks how to make an elec­
tric bell work from each end of the l ine of the telephone 
described in the SCIENTIFIC AMERICAN of Decemher 14, 
1889. A. To make a .ignal work at opposite ends of a 
single line wire you require a closed circnit. With two 
wires and the ground. you can work your signals on an 
open circuit. 

(4423) T. M. R. writes : I am going to 
bUild a small motor. and wish to know if there ]s any 
way in which J can make it run slowly withont waste of 
power. and also the best .ize of wire to use for the field 
and armature. A. By making your armature of large 
diameter, you can produce a .low speed motor that Will 
operate without loss of power. 

(4424) O. W. C. asks (1) how to polish 
walnut with shellac. A. Orange shellac. 2 ounces ; 
wood naphtha. � pint ; benzoin. 2 drachm.. MIX and 
pnt in warm place for a week and keep the materials 
from settling by shaking it up. To apply it. make a 
rnbber of cotton wool and put some old calico over the 
face. and till yon have a good body on your wood keep 
the rubber well saturated with polish. When your rub· 
ber .ticks. put a very little linseed oil on and rub your 
polish np. Allow it to stand a few hour8 and give it 
another coat. using rather more linseed oil on your rub­
ber. so a. to get a flner polish. Then let it stand again. 
and finish off with spirits of naphtha; if not, add.a small 
quantity of polish to yonr spirit. 2. For a walnnt stain. 
A. Water. 1 qnart ;  sal soda. � ounce ; Vandyke brown. 
241 ounces ; potassium bicbromate, M to �· ounce; boil 
for ten minutes. replacing water lost by evaporation . 
Use hot and allow the work to dry thoronghly before 
Oiling or varDisbing. Another reliable walnut 8tain for 
fnrniture. mostly hard wood : Spirits of turpentine. 1 
gallon ; pulverized asphaltum. 2 pounds; dissolve in an 
iron kettle on a .tove. stirring constantly. 

(4425) C. B. S. ask for an ink eraser. 
A. 1. Mix eq ual parts of oxalic and tartaric acids in 
powder. Wben to be used. dissol ve a little in water. 
It is poisonous. 2. Oxalic aCid mixed with citric acid 
may be nsed. 3. Equal parts of cream of tartar and 
citric acid in solution W Ith water. 

(4426) D. L. N. asks for a sticky fly 
paper. A. 1. Melt resm and add thereto. while soft. 
snfficient sweet oil. lard. or lamp oil to make it. when 
cold. abont the con.istency of honey. Spread on 
writing paper. and place in a convenient 8pot. It will 
sOon be fllled with ants. flies. and other vermin. :4. 
BoIled linseed oil and resin. melt and add honey. Soak 
tbe paper in a strong solution of alnm and then dry be· 
fore applying the above. 

(4427) H. W. asks how the dolls of a 
cbess game are called ? A. The chessmen are called 
kings. qneens. casties. knights and pawn8. 2. How 
much is an onnce chloride of platinnm worth? A. 
Chloride ofplatinnm is worth $00 a pound. 

J tituiifit �tutritau. 
(4428) Reader asks :  1. What is the lution should be nsed to glve tbe best resnlts 1 A. 

Yes ; dilute strong acid With flve volumes of water. 
Cornice press. F. M. Leavitt . . . . . . . . . . . . . . . . . . . . . . . . .  476,94,6 
Couch, adjustable. C. Geertz . . . . . . . . . . . . . . . . . . . . . . .  476,922 

length of a pendulum making one vibration in flve 
seconds! .A. 114"666 feet. 2. Power of eighty pounds 
applied to a wheel whose diameter is flve teet. balances 
four hundred pounds. What is the diameter ot the 
axle? A. One foot. 

(4438) T. B. W. writes : 1. Give a sim­
ple method of determining the purity of the sO'called 
dry white lead Rnd lead in oil now on the market. A. 
Dry white lead should be completely soluble in nitric 

2�gb��: C;I:P�� ::r�l��' fO��W. ��t��: . . . . .  477.0U 
Cultivator. Brown & Johnson . . . . . . . . . . . . . . . . . . . . . . .  476,!l'16 
CuItlvator. J. D. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,834 
Cultivator. riding. B. F. Butler . . . . . . . . . . . . . . . . . . . . . 477.lM 
Current alternator. H. L. Tyler . . . . . . . . . . . . . . • . . . . . .  476.843 Cutter. See Butter entter. 

(4429) W. J. C. asks (1) how to remove acid. If ground in 011. the oil may be removed by ben­
zine before treatment with acid. 2. Will heat applied 
to white lead in oil restore the lead to its former metal­
lic state 1 A. It will more or less completely. depend­
ing on the percentage of the oil present 1 3. If so. 
what proportion of lead should be gotten from same ! 
A. No exact proportion can be given. White lead itself 
varies in composition. and the oil may be of different 
proportions. 

Cylinder lock. J. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.021 
Cylinder lock, C. D. Williams . . . . . . . . . . . . . . . . . . . . . . . .  477.006 
Dandy roll. A. J. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,968 rnst frolll flnely polished steel, such as drawing instru­

ments. etc. A. Polish the mst from flne steel articles 
with flonr of emery paper and gloss with crocus on 
leather. 2. How to remove dandrnff? A. For dandruff 
wash the head once a week with weak: borax water. nn 
ounce to a qnart of water. 3. How to prevent excessive 
perspiration of the feet ? A. For sweating feet bathe 
them often in salt water. 

(4430) H. E. T. writes : I have one of 
those electric cigar lighters. and I cannot seem to make 
it work any more. At one time it worked all right. 
There iR a thin spiral of 80me kind of wire which when 
upon pushing the zinc in the solution becomes a white 
heat. and lighting a small alcohol lamp. Of late. the wire 
will only get warm. What cau I do to remedy that and 
repair the concern! A. Apparently your battery bas 
run down and needs renewal. As we do not know the 
sty Ie of the battery. we cannot give a formula for tbe 
.olntion. Better write the makers of the apparatus. 

(4431) D. W. MeG. asks : In transmit­
ting motion by friction gears at right angle •• usin� " 
flat disk for the driver and a sqnare.faced wheel for the 
driving wheel, what percentage of power will be lost by 
friction? Is it practicable to use tbis style of gearillg 
to transmit 8 borse power. and what is the relative 
efficiency of this style of gear, and ordinary bevel gear ? 
Is the perpetual screw or worm wbeel a practical 
method of Iransmitting 8 horse power. and what per· 
centage of power will be lost by friction 1 A. The trans· 
mission of power as above described is not admissible 
for continuous action or for large quantities of power. 
The system is not economical. bnt may he very conven­
ient for variablQ motion. The friction depends so mnch 
upon the width of the bearing surface and its dislance 
from the center of the driving wheel that no dellnite 
percentage can be given. It should only be used for 
light and variable motion. If definite speed only IS re­
qnired. there is bnt little loss of power by friction trans· 
mission to anl(ular lines With bevel wheels faced with 
leather. snch being in nse on centrifugal driers. The 
tr�nsmission by worm screw gear is practical and very 
useful tor grcat rednction in speed. and is fully as 
economical in friction as the same reduction of speed 
by toothed gear. , 

(4432) F. W. J. asks : What is meant by 
the pass·over valve on a trlple-expansiou marine en­
gine! Also. how can I flnd the north and south poles 
of a dynamo when in motion? How can I tell which is 
the positive or negative brnsh? Does the f"n of a cen­
trifugal pump force the water throngh the discharge or 
does it form a vacnum! A. The pa.s over valve is nsed 
in the .team pipe connection to the receiver of the low 
pressure cylinder for starting the engine. You can 
find polarity of the dynamo by placing a compass needle 
centrally over It. The north pole will point to the 
sou th pole of the dynamo. Thcu trace the wiring to 
find the polarity of the bTllSb. A centrifugal pump de_ 
rives it. power. over both forcc and snction 8ide, from 
th� centrifugal force of tbe revolving water between the 
blades of the pump. 

(4433) E. J. G. says : I wish to put in 
closets and bath rooms. We bave no sewerage system. 
Would there be any objection to nsing a well for the 
sewer pipe to discharge into If properly covered ? It 
bemg abont 30 feet deep and not closer than 300 feet 
from any other wells ? A. It wonld be dangerous to use 
the well a8 a receptacle for sewagE'. It would be likely 
to poison the neil(hborinl' wells, perhaps within a 
radius of halt a mile or more. The safer way will be to 
make a tight cistern, for the sewage contents, to be 
emptied and taken away periodically. 

(4434) C. H. B. asks : Will you kindly 
inform a constnnt reader. which is the proper way to 
lay a bell joint water pipe? Should the bell point 
toward the pump and against the pressure or point the 
opposite way. There is a right and a wrong way. Will 
you kindly give me the correct way? A. The practice 
in long lines is to lay the spigot end down stream or 
down hill. The bell end a�ainst the direction of flow 
or toward the pump. This is not alway. practicable in 
short lines with tees and crosses. Hence convenience of 
making joints is flrst considered. In vertical lines the 
bell end mnst always be np. 

(4435) H. P. L. asks : 1. Give fonnula 
by which I may nse certain chemicals which will gradu­
ally develop a steady pressure when conflned. aud not 
in a sudden or energetic mauner. A. Magnesium. 
limestone. and hydrocbloric acid or a very compact mar· 
ble may be used instead of the limestone. 2. Also a so­
lutlOn which will impart a bright. silver-like appearance 
to metals. and which will cause It to remain so for some 
time. A. A solntiou of nitrate of mercury in waler 
will work on brass or copper. but will rnin the metal. 
3. What sort of battery would be best for a 8mall neck­
tie pin light a8 regards. power. 8lze. and expense ? A. 
A pocket storage battery. It Is best to buy one rather 
than to attempt to make one. 

(4436) T. E. R. asks : What is the dif-
ference between momentum and inertia ? Is it proper 
to say . .. The trick rider in a circus flnds lt easy to jump 
from bis horse through a ring and back to the horse 
again. as his inertia carries him along in the SRme di· 
rection as his horse ? "  A. The proper word ie mo­
mentum. which indicate. weight under motion. In­
ertia is from Inert-motionless. and in physics means 
the condition of a body as to its weight and volume for 
receiving or resisting motion. 

(4437) " Inventor " asks : 1. What acids 
have the effect of acting upon or softening granite or 
otber stone. or what tools would give the best resnlt8 
besides the ordinary drills 1 A. No acid has this effect 
to a snfficient extent. to be of any practical value. Tbe 
sand blast and McCoy's pneumatic tool are of val ue. 
For the former. see SUPPLEMENT 416 ; latter. see SCI­
ENTIFIC AMERICAN. No. 9. vol. 61. 2. Wouldaquaforli8 
act upon cast steel ? If 80, to what extent f What so· 

Replies to Enquiries. 
The following replies relate to enquiries recently pub­

lished in SCIENTIFlC AMERICAN. and to the number 
therein given : 

E. F. H.-The United States public 
debt. less cash in Ihe Treasury. bas decreased each year 
for the last five years, and each year .ince 1871. The 
1.t of July. 1887. it W!l' $1. 175,168.075. Tbe 1st of Jnne, 
thl. year, it wao $84ll.00a.<l5O. 

TO INVENTORS. 

An experience of forty years. and the preparation Df 
more than one hundred thOU88lld applications for pa.. 
tenta at home and abroad, enable us to understand the 
laws and practice on both continents, and to po8sess un .. 
equaled facilitle. for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
forelgu conntrles may be had on .. ppllcatlon. and persons 
contemplating tbe securing of patent •• either at home or 
abroad. are Invited to write to this office for prices 
which are low. In accordance with the times and our ex­
ten.lve facilities for conducting the business. Address 
MUNN & CO .• office SCIENTIFIC AMERICAN, 361 Broad­
way. New York. 
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Dental efle attachment. H. E. Spencer . . . . .. . . . .  477,076 
Derrick. . L. La�hton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.129 
Rr:tMf�k �f DbYdr=�e

r
O':' oilier Oli.: ·c: 'j,i: 476,

807 
Piel.ticker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.153 

Distilling and rectifying apparatus. J. Schatbaus. 476,000 
Door check. C. T. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.910 
Door check and closer, pneumatiC, J. S. Schraw-

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.932 
Draught equalizer. F. A. Polka . . . . . . . . . . . . . . . . . . . . . .  477.064 
Drawer. furniture. C. O. Allen . . . . . . . . . . . . . . . . . . . . . .  476.770 
Drum. heating. Grimm & Williard . . . . . . . . . . . . . . . . . .  476,794 
Dynamo, compensating alternating current, O. B. 
EarS�::����rai; G: ·ii·:Wli.Oii: : : : : : : : : : : : : : : : : :  !tU� 
Earring. M. Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477,025 
��gt�� �?�a�,;:.

r
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Electric machines. magnetiC Inductor for dyna-
mo. Pyke & Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,818 

Electric meter, T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . .  476,900 
Electric switch. F. Broadnax . . . . . . . . . . . . . . . . . . . . . . . .  476.781 
Electric swltcb. W. M. Goodridge . . . . . . . . . . . . . . . . . . .  476.792 
Electric swlteb. A. P. Seymour . . . . . . . . . . . . . . . . . . . . . .  476.829 
Blectrlc wire pole. Meyer & Binder . . . . . . . . . . . . . . . . .  476.889 
Elevator. See Electric elevator. 
Elevator door operating device, G. W. Archer . . . .  476,773 Embossinll machine, T. C. Ornoorlf . . . . . . . . . . . . . . . . . 477.062 
Embroidering machlnes, fabric holding frame for, 

J. J .1Nlederer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,809 
Emery.wbeels, process of and machine for mak-

Ing. A. John.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.799 
End !,ate. Leavitt & Bry.on . . . . . . . . . . . . . . . . . . . . . . . . .  477.131 
Engine. See Dental engine. Rotary engine. 

Steam engine. Traction engine. Valveless 
engine. 

Engraver's work clamping block, C. E. Van Nor-
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,951 

Engraving tool. C. F. Prat.t . . . . . . . . . . . . . . . . . . . . . . . . . .  476.817 
Evaporator. E. Stillwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,837 
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Fence wire, machine for spooling and uDspooling ... 

barbed. M. M. Culver . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.186 
Fence wire twister, M. R. yates . . . . . • . . . . . . . . . . . . . .  476,866 INDEX OF INVENTIONS Fence •• tool for operatin�n wlre8 0f. J. �eard . .  477.005 
��: ::.��e��

t
l�8�I:,t . . .  ����:::::::::
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June 14, 1892, 

Fire escape and fireman'. ladder, W. F. Loyd . . . . .  476.885 
��:pf:J.!�.:::::;�.f: .riil.;,���:oii: : : : : : : : : : : :  :: : : : :  f:IH� 
Fishing apparatus, P. Wi ... . . . . . . . . . . . . . . . . . . . . . . . . .  476,940 
�i:���fn'i�o�d�: r.11':"�ciiito.ii: : : : : : : : : : : : : :·: ::: t1wr 
Floor or sidewalk. light transmitting. G. W. 

Parker. .  . . .  . . . .  . . . . . .  . . . . . .  . .  . .  . . .  . . . . . . .  . .  . .  . . . . . . .  477.148 
Floor or roof for buildings. G. W. P .... ker . . . . . . . . . .  477,U7 

lI'or which Leiter. Paten' of 'he 
United Sta'es were Gran led 

&ND EACH BEARING THAT DATE. ����1n�e;:�n�;,�g��]ibox:·Gordoii &·perkiii,;: : : : it¥:ilM Frame. See Bicycle frame. Satchel or bag 
frame. 

Funnel. L. Klrchne: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,011 [See note at end of list abont copies of these patent •• ] 

���:n�."e:��nr��'¥.\1.1ic:ie����::::::::::: : . . .  !H:3ri 
±l��

k
'g.?e·B��';�ru:m: · LoW: wate': 'aiarDi: ' "  476.880 �'ur::::g:: See Hot air furnace. Smelting fur-

Alloys of iron or steel and nickel, manufactur- Furniture, library, L. C. Taylor . . . . . . . . . . . . . . . . . . . . 477,190 

Alu�:m�p;;rc���·of and ' apparatns for iii" 'ex� 476.913 Gauge. See Surface :/5a11¥e. 
traction of. M. & E. Bernard . . . . . . . . . . . . . . . . . . . .  476.914 g:�e':"

Pse':������. ���i.y·gate: · . . . . . . . . ... . . .  476,
85

2 
Amalgamator. W. J. Gard et al . . . . . . . . . . . . . . .  . . . . . .  476,955 Gears or pinions. machine for making, D. H. Ammonia. purifying, H. Von Strumbeck . . . . . . . . . .  477.089 Church . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.953 Animal trap, Klar & Hall . . . . . . . . . . . . . . . . . . . .  . . . . . . .  Generator. See Pyromagnetlc generator. A
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. ·v . .  a·r· l·e . .  y·,·J . . r·.·.·.·.· .• · .·.· • Gill faller. E. Clarkson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,785 

Glass articles, apparatus for moulding cnrved hol-
iir:'w��:.

a
;���I�;oJ: l.fc'h':�3�i 'dC::::::::. : : :  i76

.OO5 low. L. Appert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476,772 
Axles, anti-friction bearing for car, H. B. Wil- gt��f����n� �jl����ct.�: .��.�I.I���: : : : : : : :  tt�:�g IIams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,037 Grate. J. A. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476,968 Badge and rosette. emblematic .oclety, B. S. Grater. G. Thorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,1& Whitehead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 476,939 Grinder. tool. J. M. Clock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,872 Bag. See Fced bag. Grinding machine. W. Ross . . . . . . . . . . . . . . . . . . . . . . . . . 477.067 Bag fastening. J. Baunach . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.097 Grinding the blades of rotary cylinders device Baling presst H.Deit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,� for, A. E. Whitney . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . 476,938 
�:��

O
�ot':�:tv�Jo�:: : : : : : : : : : : : : : : : : : : : : : : : : : : it�� Guard. See Stallion guard. 

Barber'. chair, G. W. Archer . . . . . . . . . . . . . . . . . . . . . . . . 476.774 g��,i;:,�c:;l�. �v��I!n:'��:::::::::::::::::: : : : :  !�:m Bathtub. J. T. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,950 Hair waver M L Scelley 476 82( Beading and turning machine. J. E. Brown . . . . . . . .  476,869 Hammer. power. Sweeney &;·LairiJ.·::::::::::::: : : : : 477)59 Bearing, ball, F. A. Gruneberg . . . . . . . . . . . . . . . . . . . . . .  477,113 Hammer, stone dre88in�, G. McDonald . . . . . . . . . . . .  477, 1 Bed, cabinet, Hayton & Swift . . . . . . . . . . . . . . . . . . . . . . .  476.923 Harness. W. A. Hnnter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Bed, fOlding
b
M. K. Engll.h . . . . . . . . . . . . . . . . . . . . . . . . . .  476,876 Harvester. corn, D. H. Glidden . . . . . . . . . . . . . . . . ... . .  . Bed spring. . King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.181 Harvester. corn. Lewl. & Allen . . . . . . . . . . . . . . . . . . .  . .  Bed spring, J. Sim.s et al . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  476,835 Harvester. corn.talk. W. F. William.. . . . . . . . . . . . . .  9 Beer or other liqUIds, apparatus for use In barrel- I Harvester gearing A. Stark . . . . . . . . . . . . . . . . . . . . . . . . .  417.077 Ing . •  W. Albach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.096 Harve.ters and binder. vertical gearing for G Belt and pulley. gearing, J. FI.her . . . . . . . . . ... . . . . . . .  477.108 Schubert . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  : . . .  : 470,001 Berths, car soots, etc., spring for ships , S. L. Harvesters, raising and lowering mechanism for, Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.823 G. Schubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  476.902 Bicycle. L. P. Halladay . . . . . . . • . . • . . . . . . . . . . . . . . . . . . .  4'!h179 Harve.ting cotton. proce.s of and apparatus for. Bicycle. W. S. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 .122 W. P. Groom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.177 Bicycle, S. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .. 477.033 Harvesting machine. 00'1'" J. Clements et al . . . . . . . 477.169 Bicycle frame. F. H. Bolte . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,974 Hat .tUJenlng machine . .. . H. Barnum . . . . . . . . . . . . 476,860 Bicycle saddle. F. Sweetland . . . . . . . . . . . . . . . . . . . . . . . .  476,838 Hats. name p1ate for, J. G. Ward . . . . . . . . . . . . . . . . . . .  476,937 Bicycle saddle support. W. S. Johnson . . . . . . . . . . . . .  477.123 Hay carrier R. Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.001 Bicycle seat and Inggage carrier attachment, W. Hay rack. W. T. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.161 I. Calver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 477.042 Hay rake. side delivery hor.e, H. McPherson . . . . .  476.961 Billet 100� E. T. lprkpatrlck . . . . . . . . . . . . . . . . . . . . . . . .  477,056 Header •• brake attacbment for the .teer wheels 
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rl
i��;'er's work clamping block. He�fer�' :.;:b"a�t���t;'j.: "iiiiepiiWe ·heater: . . · . . . .  477.136 

Boller. See Steam boiler. Heating apparatns for cars or buIldings. W. C. Book. blank, J. W. Burris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477 Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  476.972 Book. scrap. F. Bowman . . . . . . . . . . . . . . . . . . . . . . . .... . . .  477 Heel nailing machine. Brown & McCoy . . . . . . . . . . . .  477.096 Book .upport. D. H. McPherson . . . . . .  . . . . . .  . . . . . . . .  Hitching device, J. E. Parkison . . . . . . . . . . . . . . . . . . . . .  476.812 Bottle flllIng machine. A. L. Hatfield. . . . . . . . . . . . . . .  HoldbaCk vehiCle, J. F. Talt . . . . . . . . . . . . . . . . . . . . . . . 476.889 Bottles. cap for mustard. M. Ams . . . . . . . . . . . . . . . . . . .  476,771 Holder. See Jarholder. Parcel holder. Plllow-Box. See Folding or knockdown box. Junction sham holder. Rope holder. Sash holder. box. Letter box. Spool holder. Bracket. See Extension bracket. Shelf bracket. Hoop coupling. Ford & Fergu.on . . . . . . . . . . . .  477.173, 477.174 Towel bracret. C b k Horseshoe, A. D. J e!frey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,796 Brake. See A r brake. ar ra 
d
e. Hose nozzle, C. Spencer . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  476,966 Breast .trap slide, H. D. Stoddar . . . . . . . . . . . . . . . . . .  41'1079 Hose to couplings. device for securing, Z. L. Brick or fuel press. M. Nlrdllnger . . . . . . . . . . . . . . .. . . .  4 ..... 060 Chadbourne et Itl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.00 Brick pressing machine. C. W. Raymond . . . . . . . . . .  476,928 Hot air furnace. H. D. Babcock. . . . . . . . . . . . . .  . . . . . .  476,776 Bridie bit, O. Combs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,102 Hot air furnace. J. Fridley . . . . . . . . . . . . . . . . . . . . . . . . . .  476.877 BroUer. L. L. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,916 Ice cream freezer L. P. Burdick. 477 184 Bru.h. fiue ... L. B. Shultz . . . . . . . . . . . . . . . . . . . . . . . .... . . .  471,074 Ice making apparatu •• T. Shipley: : : : : :  : : :  : : : : : : :  : : :  47S;832 Buckle. D . ..,. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.024 Indicator. See Valve Indicator. Bundle carrier, J. J. Courtney . . . . . . . . . . . . . . . . . . . ... . 476,981 Insulating tube for electric conductors. A. P. Burglar alarm" B. F. Kraft. . . . . . . . . . . . . . . . . . . . . .  . .. . .  476,945 seymour. . . . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . . .  . . . . .  476,964, Burner. See ..,amp burner. Insulator, circuit breaking A. P. Seymour . . . . . . .  476.828 Butter entter. C. Neu.tadt . . . . . . . . . . . . . . . . . . . . . . . ... . 477.019 Insulator. porcelain. Pas8 it Seymour . . . . . . . . . . . . . .  476,813 Button machlnehF. H. Hardman . . . . . . . . . . . . . . . . . . . 477.115 Jar holder. frnlt. A. F. Frost . . . . . . . . . . . . . . . . . . . . . . . .  476;700 

gaJ:���h!i��t.·j,i:'KO,:d.·:::::::::::::::::::::: : :  i�:� i::,�iO�e
:o:.aR j��

n
lrn�.r.�.�����: . . . . . . . . . . . . . . 476 \110 Can forming and soldering machine. L. Keller . . . .  476,\l2'7 Kettle. confectioner·s. T. Burkhard . . . . . . . . . . .  : . :  . .  476;917 Car brake. T. F. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,871 Knitting frames, needle rail for Cotton" . F. A. Car brake, J. W. Fisher . • • . . . • . . • • . . • . • . . . • . . . • . . . . . .  477.172 Ludwig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,959 
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476.879 
Car coupling, J. M. Burton . . . . . . . . . . . . . . . . . . . . . . . .. . .  476.784 P. Gold.teln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,999 Car coupling. W. P. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.168 Ladder .... E. L. RiPI' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 476.897 Car coupling. O. P. Conley . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,786 Lamp. T. C. J. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.081 Car coupling. A. J. Cover . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  476.919 Lamp burner, F. T. Williams . . . . . . . . . . . . . . . .  477.034. 477.035 
8::: ��Nli�: �.Po��I�tAiiiiioiiY: : : : : : : : : : : : : : : : : : : :  tfi:�J �:::K c.!i���fl�r�¥�f.

e
J3r.g�����,

. �'. ����t: : :  £i�:� Car coupling. P. Hlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476, Lamp. inC?oflde.cent electric. T. A. Edison . . . . . . . . 476,999 Car door. grain. J. C. Wands. . . . . . . . . . . . . . . . .  . . .. . . . .  Lamp socket switch. electnc. G. E. Painter . . . . . . . .  477.146 Car, dumpin� C. W. Brldegum. . . . . . . . . . . . . . . . . . . . . .  Lamps and means for ligbting and extlngul.hlng 
8::: �:I����imin� ... rt�t';neni: 'P: Wardm8ii::::: : : :  ��o"n"�ro�l�r;.
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I
.������ 477.100 Car. safety, W. Skyrme. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477. Lamps. spark arrester for electriC. W. M. Spencer 476,933 Car. sleeping. W. Sneckner . . . . . . . . . . . . . . . . . . . . . . . . . .  477. Last. M. J. Bagley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.858 Cars. means ror propelling electric. T. A. Edison.. 476. Latch and lock. combined. J. W. McKee . . . . . . . . . .  477,142 Carpet stretcher. A. H. Moore . . . . . . . . . . . . . . . . . . . . . . 476.900 Lawn .prinkler, C. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . .  477.164 

8::;�
er 8e�'6"o!���lro�l';.�::.;. �r.r,,=':.':· t:��:� �gi; :';;'�e t::":ii: 'Wi.iker: : : : : : : : :  : :  : : :  :�:8M Cash recorder. C. H. Morford . . . . . . . . . . . . . . . . . . . . . . .  476.890 Letter box. street. W. M. Fitzwater . . . . . . . . . . . . . . . .  476.996 Cash register. J. F. Schnarrenberger . . . . . . . . . . . . . . .  476.900 Letters. files. etc .• holder for. E. W. Woodru1f . . . .  476,854 . (Jentrlfw,al apparatu'h C. L. Cairns . . . . . . . . . . . . . . . . .  476.9'79 Lifter. See Transom lifter. �1!:i�; C. �� g��:��.� . .  ��� .. . . . . . . . . . . . . . . . . . . . . . . . . . .  477.100 ti��t�l�l :��::�:�: I. tv!1����·::::::::::::::: . .  : : :  it�m 

8l:=,
r
£�"li�

a
�:::k:r. �'. �������.�.:::::::::::::: : : :  ��:= LOc

l�ck�
e'i>����i�rr.;�nl�Cc:.· Cylinder lock. Nut 

ClasP. H. F. Queln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.154 Locomotive. electric. T. A. Edison . . . . . . . . . . . . . . . . .  . g�8.�'§�br: . �.�:':'!.���:::::::::::::::::::::::.:: : !t�� tgg:::: ft:. \v?3�.:':'��:::::::::::::::::::::::::::::: : : :  477. Clock synchronizer. electric. J. W. & C. F. Du Loom. swivel. G. F. Hutchins . . . . . . . . . . . . . . . . . . . . . . . 477. Laney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.049 Low water alarm. J. T. Hayden . . . . . . . . . . . . . . . . . . . . .  477.004 Closet. See Water closet. I Lubricator, L. L. Maim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476.886 Clutch. J. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.1113 Magnet for dynamo-electric machines, field, Pyke Cock and COU�lIng. combined. Johnson'& Clayton 477.125 & Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . 476.819 Column. buil l::,t H. F. Stuhr . . . . . . . . . . . . . . . . . . . . . . 476,905 I Malting drum. pneumatic. Giesler & tlmlth . . . . . . . . 476,997 
gg:::!::����.

l
a�ta.;Iialj;i�c��?�:Yio;'t C : : : : : : : :  t���� \ t:���ni�:� �:c"t':l��e�;,p.· fI�r.r;:;:ier: " " " "  477.191 

Compo.ltor'. case ... G. White . . . . . . . . . . . . . . . . . . . . . . . . .  476,847
1 
Mower clutch, lawn F. M. Waters. . . . . . . . . . . .  . 477 030 Concentrator, G. Wlte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477.111 . Mower, lawn. T. J. Tucker . . . . . . . . . . . . . . . . . . . . .  :. : : : :  47S;!I08 Conveyer. blank, F. H. Hardman . . . . . . . . . . . • . . . • . . .  477.116 1 Musical instrument. W. Carter. . . . . . . . . . . . . . . . .  477 167 Cople •• apparatus for producing manifold, W. M. .Nall arrmglng device. C. K. Weact . . . . . . . . . . .  : .. : : : :  47'1:093 Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  477o!!!1 Neta machine for making fish or other H. W Cork .... d oorkllcrew. combined, ]1,[. Buest . . . . . .. . . . 476, .... ·, Thurston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . : 477.086 

© 1892 SCIENTIFIC AMERICAN, INC.
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Nut lock. W. J. Alla.on . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  476,769 
Nut lock. J. B. Jone • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  477,010 
Nut locl<. w. B. Parrot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477.1'9 
�ll
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8H.�!���Pfo���·i���F£
eJe·Of· iiyii':ocar� 417.061 

bon. W. Buckwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,977 
8�::.

r
;:,a:l�J'g¥�J':.��a�u.

B
io����t-aiing:· T: 477.026 

A. Edi.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.991 

g;���:;f�t��
a
:;.����� ��-:"J!Cq��'!f,

e
��: : 1W;irl 

Paint compound. W. B. Frederick . . . . . . . . . . . . . . . . . .  477.110 
Pantaloon. hanger. C. T. N • . Engel • . . . . . . . . . . . . . . . . .  477,170 Paper for carpet linings, etc., macbine for making 
Par��f"g���:�

, 
tr· <:���rt:iiiiiig· ·viiIi.e .

. . LOng" &; 476,791 
Dimick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.800 

�:���. a�E�:'��� ��.���: :�':.�: .�������:::::: : : : :  1�:&\1 
Permutation lock, Steiner & Schiele . . . . . . . . . . . . . . . .  476,004 
�:�g.':"",:uMl�h;it!ci:�����'i,�· iiiidiiIii;' 0: it: 476,915 

Trefz. . . . . . . . .  . . .  . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . 476,842 
Picture frame. O. C. R. EIII • . . . . . . . . . . . . . . . . . . . . . . . . .  477.188 
Plllow-.bam holder, F. Karr . . . . . . . . . . . . . . . . . . . . . . . .  476,882 
mr!��: w.��R'.;;,r.��?��:::: :::: : ::: ::: :::: : : : : : :.:: : : :  1�:&\3 
Plow. W. R. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  <176,8)2 
���:o�

e
J';�:l.t�f:r',"��j.

F
HfIi�����·.·. ·. ·. ·. ·. :':. :':.: : :  f�8i� 

Pol.on dl.tributer. Krueger & Wunderlich . . . . . . . .  477,12'1 
Pole., machine for remOving knot. from, J. C. 

Ballew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,859 
Post. See Fence post. 
Pot. See Tea or colfee pot. 
Powder. See Flavoring powder. Pre.s. See Baling tpress. Brick or fuel pres •• 

Cornice pre.s. 
Printing machine, rotary. H. B. Thomp.on . . . . . • . .  476.906 
Printing machines, bed motion for cylinder, L. 

C. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  477,045 
��g&; r���n:'W."c�b�I���: : : : : : : : : : : : : : : ·:. : : : �w;� 
�uzzle. W. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476,9!ll 
!'Yrom8jlIletlc generator. T. A. Edison . . . . . . . . . . . . .  416,983 
Rack. tlee Hay rack. 
Radiator

! 
O. Peder.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  476,694 

Rail join • R. Roxby . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  477;156 
It:n::�::�l.��'!-'i�li.e�C;,:kI;,t.: .��

I
.���.:. ':::.: : : i��:� 

Rallway. electric. C. P. Tatro . . . . . . . . .  _ . . . . . . . . . . . . . .  476,935 
RaIlway. elevated. A. Davis . . . . . . . . . . . . . . . . . . . . . . . . .  476,982 
Railway gate and danger .ignal, W. J. Webb . • . . .  476,8t6 
I:H:�'.'�i��.1i�j��:.I� : : : : : : : : : : : : : : : : : : : : :  ::rs:� 
Rallway .lgnal, Von Blinsdorf & Adler . . . . . . . . . . . . 476,866 
l:ll::� :���h�.:ee����'r.�uiie,:::::::::::::.: : :  �H:m 
Railway tie, metallic, W. A. Graeber . . . . . . . . . . . . . . .  477,112 
Railway tro:ley, electriC. T. A. Edi.on . . . . . . . . . . . . . .  476.985 
Rake. See Hay rake. 
Reaping mach ine, A. D. Marhle . . . . . . . . . . . . . . . . . . . . .  477,189 
P.ecorder. See Ca.h recorder. 
Rofri�erator ,'witch. G. W. Pitman . . . . . . . . . . . . . . . . .  476,982 
�rK!·:G"Iit.�����I�t�tr.

r
Cummln • . . . . . . . . . . . . . .  476,874 

Rinl!. See EarrIng. 
�gr:";
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Sook n sewing machine, automatic, Bibb & T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,778 
Saddle. riding. W. J. & M. J. Mohan . . . . . . . . . . . . . . . .  477.016 
Sa.h balance, A. D. Carle .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,099 
Sash fastener. C. G. Lind.kog . . . . . . . . . . . . . . . . . . . . . . •  476,947 
�:�:h�Y���fla�.�',"J.

n
i..: ·iiaie.: : ·. : : : ·. ·. ·.·. : ·. : : : ·. ·. : : : : :  tfo;� 

Satchel or hag frame. R. Flocke . . . . . . . . . . . . . . . . . . . . .  47'l .109 
Satehel., hand hag., etc . •  fastening for, B. Bern-

stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Saw handle. crosscut

l3:
M. E. Trne . . . . . . . . . . . . . . . . .  . 
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Sawing machine, wood, J .  Shanahan . . . . . . . . . . . . . . .  . 
�:l�' ����I�::����:;i���':i: " " " " " ' " 

�:���R ��k:lCb�:.�: . ���:.�: : : : : : : : : : : : : : : : : : : :  iH;� 
Sewing maohine for finishing buttonhole pieces. 

Thom.on & Phelps . . . . . . . . . . . . . . . . . . . . . . . . . • . . •. . .  471.026 
Sl!Iwlnlf machine ten.lon. W. J. Stewart . . . . . . . . . . . .  417,078 
Shade attachment. E. T. Burrowe.. . . . . . . . . . . . . . . . .  476,783 
��r!l, T.'ii�S�h��n�.I�:::::::::::::::::::::::::: : : :  tw;m 
Shove'. SeeSteam .hovel. 
Shutter fastllner, J. Cabus . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.978 
Signal. See Railway .lgnal. Train signal. 
Sink and rack, W. H.lMeslck . . . . . . . . . . . . . . . . . . . . . . . .  477,137 
Smelting furtiacel zinc ore, S. C. Edgar. . . . . . . . . . . .  476,789 
Snow ftow. J. Ko b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,800 
�gla:rti:� �lt:iai�&i�in���:e'Aaile,:::: : : : . .  : :  ��&l:l 
Spark arre.ter, C. G. Luthman . . . . . . . . . . . . . . . . . . . . . .  477.058 
�ro::f���tt �·lUI?:��.��: : : : : : : : : : : : : : : : :: : : :  :�U� 
�f��:: J��� .r..'ir�:.r.�

i
.�: . . �������.����: . . . . . . . . .  476,925 

Stallion gnard. A. H. Gilbert . . . . . . . . . . . . . . . . . . . . . . . .  476,998 
Staple drivin ... machine, G. Hay . . . . . . . . . . . . . . . . • . . . .  477;117 
Steam holler attachment. O'Brien & Pickle • . . . . . .  477, 
Steam boiler attachment. C. K. Pickles . . . . . . . . . . . .  477, 
m:..a: �ll:, �����::'a��tv :���::,g����'. : : : : :  :fo: 
��:::: :��:: �.."i'.f�3!::II�d:'�JJ.,�'TIiiiiche,::: : : : :  

477
. 

Steam .hovel. J. Nlchol . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,808 
����

n
�:c"��\.!i.�

S
I't��miiim,;oii ::: : : : : :: : : : :  :�&m 

Steol. folding camp. L. D. Ma.on . . . . . . . . . . . . . . . . .. . .  476,!ll5 
Stovepipe .upport. adjustable. A. Petter.on . . . . . .  476,815 

�:lg��:a: CJ�.Jn:-m�er,.�.�· Xdams' &; 'iieii� 476,911 • haw . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  �77,096 
Velocipede. Ice. J. F. Zalsman . . . . . . . . . . . . . . . . . . . . .  476,857 
;:�1���:�:.��r..<I".a:10�r��..};;, �e�lf�r:ii: ti: 477,160 

Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,� 
�:����:'�J.':.�.��::h��; f�; :':it�':::�eai" &; 477,029 

B8Jlj!hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  477,086 �:�::il� �:,tT�·e��Ir=�t���·. ::': .�: .�.����.:: iw;m 
Vlo

y."li.
t
�ll"till��I�.'. �� . . ��� . .  :�?��� .���.� .� ���'. 476,907 

W'i�¥�f:!n'fn�.
f
J� E��:�IE��.�����·. ���

.
:���� 476,788 

Washer. See Axle wa.her. Nnt locking wa.her. 
Washing machine, J. M. Engelhardt . . . . . . . . . . . . . . .  476,996 
;:�:�� ::::��i�:; X. t.�:mbiiugii : : : : : :  : : : : :  : : :  1�:lWa 
Washing machine. F. M. Web.ter . . . . . . . . . . . . . . . . . .  417.162 
;:i���To�:��i�g��rfil.1jjo�i�: : : : : : : : : : : : : : : : : : :  ��3l;!1 
Water heating device. T. Roger . . . . . . . . . . . . . . . . . . . . .  476.949 
We

¥c:r�e:�.���� . .  ��� . .  t.���. ������:. �h
.��� .•. ��.� 477.082 

;:lf��tl�����·�: �,.<6���:::::::::::::::::: : : : : : :  f�:l�� 
Windmill, E. Down.. . . . . . . . . . . . .  . . . . . .  . . . . . . . . . • . . . .  �76.875 
Wood joint, J. N. Hieronymus . . . . . . . . . . . .  , . . . . . . . . .  477.118 
Wrench. J. J. TomeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,841 Yarn clearer. J. M. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . .  �77.001 

D ESIGNS. 
Gla.s di.h. l?ennett & McKee . . . . . . . . . . . . . . . . . . . . . . . .  21.620 
Ho.e reel .pool, T. V. Forster. . . . .  . . . .  . .  . .  . . . . . . . .  . . .  21.622 
Tray or receptacle. A. Ludwig. . . . . . . . .  . .  . . . . . .  . . . . . . . 21,621 

TRADE MARKS. 
Butter and eggs ... J. C. Mahr & Sons . . . . . . . . . . . . . . . . . .  21,200 
Cham�e, L. tilrard & Cie . . . . . . . . . . . . . . . • . . . . . . . . .  21;298 
Clothe., Improved and reformed baby. Firm of 

Mrs. B. J. Gnnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,287 
Crackers and cakes" Henderson. Law. & Co . . . . . . . . 21;aoQ 
Doors, 81lgar pine, �lerra Lumber Com

�
any . . . . . . . .  21,305 

F
I
O
��'::a'i!';� .�.���.������ .?����I.

I
��. �.� . �J:eMl. 21,307 

Gin, J. S. Smith, Druce & Company . . . . . . . . . . . . . . . . . .  21,294 
HypnotiC compounds for Internal and externkl 

use, Burgoyne, Burbidges, Cyriax & Fantes . . . . 21,295 
r:;g, ":r�'k':a8:h�t,r: : &��. ��� ������ :� :� .�� �;= 
Medicine for the treatment of drunkenness, 

opium, morphine\ and tobacco habits and kin .. 
Mu�= �:==.h���':r���ll����ll����:f��ii:29i; �::M 
Nut •• Hall & Hayward Company . . . . . . . . . . . . . . . . . . . . .  21.302 
�:f::r�

a
i�?���

e
:��¥:

e
�,;l· .;rg:�a�J!��i;': 

21.310 
improved Firm of Mr •. J. B. Gunn . . . . . . . . . • : . . .  21,288 

Pens, fo • Brown & Que.nal. . . . . . . . . . . . . . . . . . . . 21;287 
Pill •• J. ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,280 
Pill •• H Myllu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.299 
Pill., H. C. klnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  21 312 
K�'}�������= �e��:a�r' cars: J: F: i'i9.illii: 21,289 

han . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,301 
Remedy for rhenmatl.m, neuralgia, and headache. 

Cable S
r.
eClalty Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,293 

Shade fabr c. window, Lyon. Hall & Co . . . . . . . . . • . . . .  21.003 
Tailors' trimmings, including buttons, buckles, 
Tin c��,:n;,�g ���:���.it':."a�8���d�h��t 

21.286 

unlFo�81 �a�a?'�1lt� ?�ociety; "and iiieatricai: 21,285 
Horstmann Bro •. & &'. . . . . . . . . . .  . . . . . .  . . . . . . . . . . .  21,304 

;t}�::;: :.:ft���
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A printed copy of the specification and drawing of 
r.:!�f.r
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I
%!��'h��"WoE.

a
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t �Nt�'1�� 25 cent.. In ordering please .tate the name and number 
of the patent de.lred, and remit to Munn & Co .• 361 
Broadway, New York. 

C an adian pate n t s  may now be obtained by the In­
ventors for anr of the invention. named in the fore­
going list, .proVIded they are .Imple. at a cost of 140 each. il complicated the co.t will be .. little more. For full 
\¥.rr��
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�i)verfieemente. 
I n si de Paae, each i n selotioll - - 7t5 cents a line 

Back Page, each i ll �el· t i o ll - - - - 81 .00 a line 
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and is set in agate type. Engraving. may head adver­
ti.ement. at tlie same rate per agate line, by measure­
ment, as the letter press. Advertiseinents must be 
��i� t�t a��'f�l��e ��JII'i,".n� ;:!k':T.:£��
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Sagar solution.. proce.. of and apparatus for 
evaporating. J. A. Morrell. . . . . . . .  . . . . .  . . . .  . . . . . .  476,891 , 

��� g��:
e
Et.icrJ�·:�itcii: · 'iiaiiway" .Witcii: 476,1m 

T .. bfe�frlle'i:"�':[;:;\��;,. 
Tablet for u.e In letter writing. W. M. Viser . . . . . .  477,(Jf( 
Tallow, wax, etc .• apparatus for melting, A. Seif-

fert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  477,023 
T .... or coll'ee pot. T. E. Williams. . . . . . . . . . . . . . . . . . . .  476,851 
Telephone exchange apparatus. J .  A. tleely . . . . . . .  476.826 
Telephone .y.tem, Mannovitcb & Szarvadv . . . . . .  476,887 
Tel

��d':le"��
·
. ��:.��I.

I
�. 
���i.� . �.��.

s
.� •. :,::

: 
.�'. 476,793 

Temperature regulating system, a.tomattc, W. 
Th�g�:�·ov9idj: MUj.iioCk: : : : : : : : : : : : : : : : : : :  ifr:m 
Thill coupling. F. B. Hunt . . . .  . . . . . . . . . . . . . . . . . . . . . .  477,053 
R:.

e
age�a�r;a�

.
tr.;: 

Hudgen • . . . . . . . . . . . . . . . . . . . . .  476.924 
Tire, bicycle, E. G. Dorchester . . . . . . . . . . . . . . . . . . . . . .  477,048 
�:� tr::f��r?'ir;'. �a:c:���?'::::::::::::::. : : :  1fo;Wrb 
Tobacco, hand of leaf. G. Falk . . . . . . . . . . . . . . . . . . . . . .  476.943 
�gg:�:;:: ���� �8�:.':k:e.JT�1.·:;.30n;,y.: : : : : �H:M'll 
��;,e���'t���fE�\. �1!,���� : : : : : : : : : : : : : : : : : : : :  1fo:Mt 
Toy • • plnnlng. C. Schwartz . . . . . . . . . . . . . . . . . . . . . . . . . .  476,825 
Tr .. ctlo

�
ne gearing, F. Kitten . . . . . . . . . . . . . . . . .  417.1l5'l 

��:���:,. lIfie'i!.
e
ii��::;e�·. ������.�':::::::::.':::.: : :  ��:� 

Tran.parency colore:!i M. Hou.man . . . . . . . . . . . . . . . .  477,120 
:g:�

�
P
%��n.tn=�ra

.'
. 
device for. D. E. Dale . . . . 476,787 

Tricycle. A. McDougaR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  477,140 
Tripod head, L. E. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . .  476,863 
���l�iuJ!�F3:;1���W�A. Leary . . . . . . . . . . . . . . . .  {76 1m Trunk.

C
ete.

! 
manufacture of, E. D. Taylor . . . . . . . .  476'840 

'l'rnss
, 

• Co ve. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . .  . . . . . . 477;044 RI':,�. � m::��:i'
b
?lader & Schmidt . . . . . • . • . . . . . .  477.196 

Tube. See Insulating tnbe. . 
Tug, hame. E. L. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,881 
Tunneling or mlnini machine, R. Stanley . . . . . . . . .  476,8:16 
T

"T��s������ . . �� . �.�.� �� . ����: .����
I
�� 477.009 

Turning pattern. on pearl ivory, or other snb-
.tance., macblne for, J. ii. Lawles . . . . . . . . . . . . . .  477,100 

Type containing channe, •• lIng for. L. K. John-
.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  . . . .  . . . . . . . .  477 008 Type dlstrlbnting apparatu •• L. K. Johnson . . . . • .  : 477'009 Typewriting machine. Borden & John.on . . . . . . . . . .  477:185 Typewr!tlng machine, B. A. Brooks . . . . . . . . .  476.941. 476,942 TypeWl"!t!ng mach�ne, H. C. Johnson . . . . . . . . . . . . .  477,054 Typewntlng machme. F. L. ·H. Slm • . . . . . . . . . . . . . . . .  476,833 ��r::.��=l:i:�.�·.���: : : : : : : : : : : : : : : : : : : : : :  iW:� Valve. C. E. Van Anken . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  476,844 Valve. air cn.hl0

't! 
D. Hale . . . . . . . . . . . . . . . . . . . . . . . . .  476,957 

�:l�:,�t.,?.!ioll,· Kie�:��'&' CBdmaii:: : : : :  : : :  : : :  1H'� v
:l

ve Indlcator. J .  T. Hayden . . . . . . . . . . . . . . . . . . . . . .  417;000 
V �� �W"::��.��������: �����I.

I
�. ���:���: 476 861 valve

! 
Slide. H. Von Mltzlall' . . . . . . . . . . . . . . . . . . . . . . . .  477:088 Valve ess IlIlJ!InebBron •• ean & Patterson . . . . . . . . . .  477,00 

;::�l�l: :::e�'ole.�n�����: : : : : : : : : : :·: : : : : : : : : : : : :  47fl, Vehicle .pring. J. Dlehl . .  . . . . . . . . . . . . . . . . .  c . . . . . . . . . .  476, 

Seneca Falls Mfg. Co. 695 Water St., Seneca Falls, N ,Y. 
Improved Screw Cutting 

Foot and Power LATHES 
Drill Pre.ses. tlhapers, Band. CIrcular. and Scroll Saws. 

MaChl�B'o1:����'!,�J��.appIzrJ!t�,?n trial. 

SEBASTIAN L ATHE C OMPANY, 
44-48 Ce ntral Ave. ,  C i nCin nati, O. rI1 WO "DEN T'A I.TKS rO R R A I L R O A D S 

� ____ l"\J' S-WATfR W O F K ':j  
LAR. G E  WA fER T .... NK • M 1 l L ""  FARt.'::; ':':'c  

pLANS &.�S P E C ! A LTY. S C OMP��T( C K  o r  
SPEC I F 1 CATIO)../S F IJRNISHED W t � '-,  LU MBER. 

"-.... " rOFl t" O ll N O  ..... TIIJ""S &TOWERS VI E CALOWELL&C� 
� N °  2 1 7  E M A I N  S T  L OU I S V I L L E Ky 

S I T U A T I O N  WANTED.-Experlenced meter man, can operate both old and new type of Edl.on Chem-
h':i. �'f.·h !¥!r��:;!,�

e
ng�d��:� tn:::"°li�

bl
iI�1f; 

General Delivery. Mlnneapoli •• Minn. 

The Sebastian-May CD. 
I mproved Screw Cutting 

�:�e�LATHES 
��all ��e:�r:ir!f�,U�k:d °1!!:���:; 
Outfit... Lathes on trial. Cata­
loa-nes mailed on appl icatlon. 
l ti �  til 16." H i ghland Ave • •  

8 ( 1) N E V. O H I O .  

Ve�cle .prlng. W.  Sha
'Kr 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  476, Vehlcle 8
s,

rll)g bnmper. . Hall. . . . . . . . . . . . . . . . . . . . .  477, 
BEA

T
TY 

Pianos.  ,175. Ol'glln8. fi9. Want agents. VelOCIpe e, E. LIBie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -476,884 Cat'g tree. DaD'! F. B .... tty, Wash'tpn, N.J. 

I. 

Canning Machinery 
Outfits Complete. 

Oil Burners for Soldering. 

Pumps, Can Wipers, C an 
Testers. Labelin&" lUachines, 

PRESSES AND DIES. 
B U R T M F e .  C O., 

ROCHESTER, N. Y. 

DEPEW CITY Erie Co •• N. Y.-Invest 
at new clty of Depew; 

. , Vanderhllt. are bnlld_ lug it ; all rolling .tock of all their roads to be bnilt 
���: ;· t�g

o
:::?J�:

e
I
O':�

k
�o�·��ng'�Ui<w (f�����J! 

Investments 
i!Uff."A�

e
::l'ltlJll¥: s::!M::;�

rmation. 

163 World Building, 
New York. 

The Belknap Little Giant Water Motor 
B

e
':m'!i':'�� �c\?[n�.:'\re::g�t�

d 
Electric Motors and Dynamo •. 

Combined Water Motors and Dynamo •. 
Cyclone Colfoo Mill. for Grocer.' use. 

Combined Motor and Mill In one case. 
rnn by water or electricity. 

Writr jor Oi'·culars. 

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

WANTED-PATENTED N OVELTIES 
to Manufacture. Will buy the right o r  make on a ro7.alty. Add res., with particulars, The White-Ro •• M f'g Co . •  Carlisle. PR.. U. S. A. 

G RA I N I N G.-:':1��';,;��
r
'tlt���a�';,��'::f.�.:&�tet::: dllI'erent woods imitated In graining together with practical de.crlptlon. Price $2.50. Send for de.Criptlve clrouIar. Hon.e Painting Co.. P. O. Box 1118, Phila­delphia, Pa. 

� N I C KEL  
.E! AND � ELECTRO - PLATI NG 
§ Apparatus and Material. 

., ';::! THE 
� Hanson & VanWinkle 00. � Newark, l'i .  J. 
:E � l(.�lJrL SlTR�Ei." 
10 CHICAGO. 

2nd � MACH I N ERY n 
N. Y. Mach'y Depot. Bridlle Store 16. Frankfort St . •  N.Y. 

Contractors' Machinery 
Of every description In stock. 

ENG I N ES, BOI LERS, BR ICK 
PLANTS, AND ROLLI NG  M I LL 

MACH I N ERY. 

A L L E C H E N Y ,  
PA. 

Two hand.ome photo-engraved dl.play sheets 
��!=i Improvements in Air Compressors," 
U Recent Improvements in Rock Drllls," 
mailed free to any one who will cnt out this 
adverti.ement and mail it to u. with hi. name 
and addre ••. 

INGERSOLL-SERGEANT DRILL CO. 
No. 10 Park Place. New York. U. S. A. 

THE P REMIER CAMERA 

Is TH E B EST I N  M A RKET. 
Si m p l e  of M a n i p u l ation. 

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

PR I C E  $1 8 . 00.  
Send for Catalogue and copy of Modern Photography. 
W E  M A K E  A LL K I N DS O F  CA M E RAS. 

ROCHESTER OPTICAL COMPANY, 
14, S. Water St., ROCHESTER, N. V: 

ROTARY 
V E N T I LATI N G  F A N S  . 

MECHANICAL Am MOVERS. 

T UERK 

WATER METER C O  •• 
FULTON. N. Y. 

WA N T E D by an Engll.h Engineering Firm. a 
![OOd Invention to manufacture and 
pnsh. Flrst-clas. references. Send 

particular. to X. X . •  The International News Company. 
Brea_ Bnlldlng. Chancery Lane. London, England. 

BALL. - A DESCRIPTION 
the great national game of the United tltates. by an 
Engll.h writer. Jno. Newton Crane. with diu gram of 
the field and 7 1i 1nstratlons of players. Contained in SCI· )t s T I F I C  A lnaUCA N SUPPLE'M F.NT, No. 693. Prlce 
10 cent.. To be had at thl. office and from 811 new8-
de"lers. 

II L. O W  WAT E R  A L. A R M .  A POS I T I V E,  S A F" E.G U A R D  r: o R.  BO I L E.. R S  D O N T  TA�£. T H E.  CHAI'tCt. o r  BURNINe. YOUR BO I L ER ' AVO I D  BO I LER E. XPLOS I ON S .  
S I M P L E. ST & BE. ST  ALARM E V E. R  O f f E R E D  rO R SA L E.  

CO M P L E.T E.  L I N E.  O f"  E- NC:. I N£. R O O M  s u P P I... I E. 5 
SPAULOING &M'TGALF J J Y, 50  CANAL 51 CH'CAGO I II tJ; l 46 N 6 HI 5T P H llAO l l P H I A  PA 

OYSTER CULTURE.-A VERY INTER-
esting description of the process of artificial O Y S T e r  cul­
t.ure as practiced at A rcachon. France. Wit h 15 i l lus­
trations. Contained in SCIENTIFIC A MERICAN 8UPPLE­
MEI\'T. No. S4.". Price 10 cent •. To be had at th is 
Office and from aIJ newsdeal�rs. 

LIGHTNING WELL-SINKING MACHIN ElY MANUrACTURUS. 
ByrdauUe, Jetting, Revolving, ArteBlau. 

�o
M��tt:��.

g i�:y:i:!�cil:,o�l,��d 
engravings, Eal'th's Strata, Detern:.l. 

nation quality water;mailed,25e. The AmerlMh Well lVorb, Aurora, III. 

I 11 " 18 s. Canal St." Chlt'logn, III. 
l 0.11 ... _ 

For ElectA"ical alUl Ex­
perimental lVork. 

Gunsmit.hs '" 7'001 

����;;;;i�i���;' Fo·r Genera� 
Shop WOI·k. 

High Grade Tool. ;  
el

'!!:'
t in de.ign • •  u-

ra�'i:�� 1��
t
�r

l
g�lIty 

e �:�I��;'8.°r:� 
cheape.t. Sen" jor cata/o(1Ue and price�. W. F. & JOHN BARNES Co .• 1999 Ruby St .. Rockford. III. 

F O R  8 A L E· 'l'"v��f.�';i:��<t.n ffI#Ji' 
Patent ��lo. 472,846. See �ci. Amm-1cn.n of June 11, 1892; 
or .end 250. for copy of Patent. Will .ell outright or by 
State.. Addre •• , 

CHANCY A VERY. PLEASANT LAKE. IND . 

JENKINS' UPRIGHT CUSHIONED 
POWE R H A M M E R .  

T H E  NATIONAL M ' F'8 
.t. IMPORTINO CO" � a 3 4  Dearborn St., 

T CHICACO, I L.L.. 

ELEOTRIO HOISTS 
O F  ALL CA FACITl:E S _  

ELECTRICAL MINING APPARATUS OF EVERY DESORIPTION. 
SEND F O R  II,LUSTRATED CATALOGUE M 2. 

THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 
620 AT LA N T I C  AV E N U E, BOSTON, MASS. 

© 1892 SCIENTIFIC AMERICAN, INC.
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complete process is described in such clear and ex- rhe Koch Patet1t FHe, tor preserving Ne .... papers, Mag. �licit terms that any ntell· e t pers �" · l azine., and Pampb,lets. has been recently improved and 1 Ig n on may ,,,,,,,1 y price reduced. SUbscribers to the SCIENTIFIC AMERI. earn the art. CAN and ilCIENTIFrc AMERICAN SUPPLEMENT can be }'or Lacq'.!llrs tJ;lere are 120 receipts : E!-ectro.Me- BUppU"Il"for the low price of ,1.liO by mall, or '1.26 at the tallurgy. 125 receIpts ; Bronzmg. 127 receIpts ; Pho- office of tWa paper. Haavv board sides ; In.crlptlon 
tography and Microscopy are represented by 600 SClBNTIFIC AMERICAN" In gilt. Necesoary tor 
receipts. eVllIT o� ... ho wishes to preeerve the paper. Address 

Under the head of Etching there are 55 receipts. JUUNN &; CO., PUbUBhers 8cIBNTIFIC AMERICAN. 
embracing practical directions for the productioB . --
of engravings and printing plates of drawings. TH E ARMSTRONa MACH I N E S  Paints, Pigments and Varnishes furnish over , 

ing on those subjects. For Hand 
Under the head of CleanSing over 500 £e9ipes or Power. 

are gi yen, the scope being very broad. ettlbracmg 
the removal of spots · and stains froltl aU sorts 
of objects and materials. bleachin)!' of fabrics. 

CHUCKS Catalogue No. 12, iust I .. ued 
• with ov .... to new IIm.traUons 

The CUllhman Chuc':"��:'"H::�. CODn. 

QU ARTZ FIBERS.-BY PROF. C. VER 
non Boy.. Deecriptlon gf the author's method ot  draw. 
Ing out quartz Into " Illler, which. In the mea.urement 
ot extremely minute tor-. permlte ot obtaining a 
greater degree ot dellcacy than I. po .. lble with the ex· 
IsUn" torsion threlld.. Application ot the IIbers to the 
author's radto-DKcrometer. for measuring radiant heat 
trom .uch a thltJg as a candle, a fire. the sun, etc. Con. talned In SCIENTIFIC AMERICAN SUPPLEMENT. No. '''6. PrIce 10 oente. TO be had at this office and trom 
all newsd!M'olers. 

V ANDUZEN SJi�M PUMP THE lEST III THE WOIll. Pumps Any Kind of Liquid. 
Alway. in Order, never Olog' Dor 

==_ 111".' .....  Every Pump Guar&ntee4. 
SIZES.-­O.llon. per Hour. 8'7 to 8'76 each. Addre •• 

THE VANDUZEN &. TIFT CO" 
10% te 198 B. 8etODd St • •  Clnclno.t!. o.  

THE MILITARY ENGIN EE R A N D  
hi.  Work.-A lecture by Col. W .  R. King. In  th� Sibley 
Col lege Course. JllarIy Military EnJdneerlng. Modern 
Military Enllineerlng. FIeld FortIfications. Siege., MlIl­
t"ry Ilrldlles, Surveys and Explorations. Boundarr and Lake Survey •. ContaIned In SCIENTIFIC A MERICAN 
SUPPLEMENT. No. ""41. Price 10 cents. To be had at 
this office and from all.newsdealers. 

It you are Interested In 

E L E C T R I C I T Y  

PROPOSALS. 
PROPOSALS FOR DREDGING PLANT, UNITED 

State. Engineer Office. Improving Mls.I •• lppl River. 
(th DI.trlct. No. 1 Prytania Street. New Orleans, La.. 
�I���' !Ftbi�"o"Jl':e ':ri'8?SI�

I
·o'�Yo����

i
:�M��

l
a�� 1: 

gust 1. 1892. for building or leasing a dredging plant for 
u.e at the works of Improvement at the junction of the 
Mi8s1s8i

t
Pi, Red and Atchafa.}n.ya. Rivers, near Turnbull 

����Of ���.��"i .RidSd�iau��
e
f�����ron

m
':i�MI?u'r� 

nl.hed on application to this office. The attention of 
bidder. I. Invited to the Act. of Congre.s approved 
�g\,u.:nu�'p1�· �,

d
sl:.��r.::

r
!;a��: ���b;::;lf�

e � 
employment of convict labor or the labor of .. assisted H 
foreign immigrants brought into this country for the 
purpose under contract or agreement. Preference will 
be given t.o article. of dome.tlc manufacture. The 
�IU�,rf::£I�t�c���:�lil���:�r��¥f."s":'Jtm�?HN 

E B EST L O O S E  P U L L EY O I L E R  I N  T H E  WO R L D .  
VANDUZEN PAT, L PUt OILER 

Keeps Pulley oiled 3 to " weekll with one fillieg. Cost 25, 30, 4.0, 50, 65 and 85 cent. 
each. Send Price and T R Y  O N E .  
State diameter aDd speed or P ulley. Will 
seDd CataioKue free. Mention this paper. 

ftDUZEN .. TIFT CO.CI •• I ••• t1,OoIl.iU" 
ELECTRO MOTOR. SIMPLE. H OW TO 
:�f�,: d!�I�era�d

o
g����;:;;���

c
�t�

o
: �fe��a��\�� 

amateurs to make a motor wnicb ml�ht be driven w ith 
advantage by a current derived from a. Dattery. and 
which would bave 8uttlcient power t.o operate a toot 
lathe or any machine requirioR Dot over ODe man Ilower. With 11 figure •. Contained in �CUNTIF 'C AMEIlJ('AN 
SUPPL<MKNT. No. 64 1 .  PTice 10 cent •. To be had at 
this olllce and from aU newsdealers. 

And all Fancy Woods. 
TEAK FOR YACHTS, !'!PANI!�H CEDAR 

FOR SHELLS. etc. 
T H E  E. D. A L B R O  CO., 

En.tern 1 200 I,ewls "treet, 1 New York U S A. Branch.  5 Ft. E. 6th St. 5 I • • 

H. 'I'. BARTLETT. Mg·r. F. W. HONERKAJlP, ABS·t Mg'r. 
(Mills, Cincinnati, 0.) 

SPECIAl, OFJtE lt 

� 
for bcat low priced 

.. 

. . 

���e
E�l!!.

I�o�!�teU��1 
In cut, IJlii. Ca.h to accompany 

. .,.,.. order. Compase turulshed � extra. lUmtratea .. rcular on application. 
lIlau,j�:er �. B�.� ��.g�1 

Plumb. and Levels tor the last 
tIrlrty years. at 

85 H ... er.1I1 St., BOllton, .a ... 

ELECTRICITY Amateurs, beginners and a.I1 
Interested In this science need 

the oldy paper·devotee! to Its lI ... t principles. 1I1ustrated. 

t� ���"=,��l�,d��:.!'.�.'l!Ct.t 
T H E  P E R F E C T · " 

• •  j1 C R U D E  O i L  B U R N E R ��� EJ f _' R r � J _ AT I C N , 
_ _ _  -- H I " H E 'Cl T  E C C N O M Y  

� F O R A L L  P U R P O S F S t"' l!' · ' · j M �N II FACTIJ RE O I N :) I X s I Z ES B y.. 
� � M A N  E N G I N E  M A N F G  G o  1.J � n l r  P O r' H E S T E R  N E W Y O P' p<,  

The " VE LOX." 

O N  THE SPACE PROTECTED B Y  A 

!i�.li�� s�e����· M::nJ�l'f.�:'l�
ri
�gf��

n
tl� 

author .how. by the aid of diagram. the amount of e that wtll be I'rotected by a llghtnlng.rod of any , ven dimension.. llIu.trated with live llgure.. Con" 
alned .k! SCIENTIFIO AMERICAN SUPPLEMENT, No. 288. l'rIoe 10 cents. To be had at thl. otllce and from !ill new.dealers. 

-FOR-
FREE SITES TO SUBSTANTIAL 

MAN U FACTU R ING  ENTERPR ISES 
I tn the nl_pidly �rowmg towns of Virginia and West Vrr­
giOia, possessing ('HKAP I RON. CHEAP LUMBER, CHEAP 
FUEr.. a n d  RA ILROAD FACILITIItS, address J.  H.  DIN­
GEE. 333 Walnut Street, Philadelphia. Pa., Pre.idcnt 

I and Genera] Manaller of numerous Land Companies 
.ltuHted "lonK the lines of the Norfolk & We.tern 
Rai l road. 

"T i lE  SINTZ '· 
GAS A N D  GASOLI N E  ENGI N ES 

StatIonary a n d  M a rI ne. 
Makes I. own supply of gas trom 
gasollne. and at leBS eXP."DBc than 
�lrr?!�

e
:���:.. K�O�th c�l�b: 

manutactured or natural gas. S pe­
clally adapted for .mall boat. and 
launche. and electric llght work. Cir­
culars tree. W'" Mention this paper. 
C LA R K  B I N TZ ,  M IF R . ,  

Springfield, OhIo. 

800 receipts, and include everything wor

. 

th kpOw. For cuttlnC OII'and TJuoea4lq PI_, 

cleaning furniture, clothing, glass. IelI.ther. metals. 
and t.he ,restoration and preserva,tto� of all kinds r'� : . 
of objects and materials. In 90smetics and Perfumery ,IjOme 500 receipts cute 011' 

send tor our special PrIce LI.t Z. I 
BELLS, BATTERIES, PUSHE!'!, 

WIRE, MOTORS, TOOL AGENTS WANTEDINI�V��YES��P 
S E N D  l O t  F O R  C ATALOGUE STAT I O N E R Y " 

E D  OT I S 1 0 2 8  N H A L S T E D  5T C H I C A G O  I LL are gIven. thread. 1 to 6 Inch 
Soaps nave nearly 300 receiptS. 

" 
.. , ur a im  I. to make  

Those who are engaged ;n amy branch o f  Industry these machine. as good as 
prObablY

. 
will find In Uil» book much that is of our Stocks and Dies ... which are universally aclmowl· 

practical value in theil' �pective callings. edged to be THE B.,.ST. pr Send tor catalogue. 
Those who Ilrfl in �l'Ch of independent business THE ARMSTRONC MFC. CO., Brldaepo rt. Ct. 

And a full Une of general 
ELECTRICAL SU PPLI ES, 

STANLEY & PATTERSON, 
Electrical House Furnishings, 

82 & 3f Franktort St.. N. V. City. 
or empioyment. relalJtlg to the home manufacture 
of sample articlCl' 1l'ill find in it hundreds of most 
excellent su�.i.tJDs. P E R FO R ATO RS OF ALL M ETALS 

pr /S#nd lor descripUve c"".,,lar. 
MUNK &. CO., Publishers, 

Il0IE!1TIFlO AIERIOAN OFFIOE, 
361 Broadway, New York. 

For Cotton, OIl and RIce MIlls. Sugar Houses. DIstilleries Phosphate and Fertlllzer Works. Mlulng and Concentratfng, Gas and Water Works. 'Ellevators. Threshers. Sepa­rators, Corn Shellers. and all kind. of Grain Cleaning Machinery. Heavy �teel and Iron Plates and Cylinders tor Screeulng Ore. Coal. Stone. For FIlters, Strainers Ventila­tors, Oil, Gas and Vapor Stove. and all .peclal purposes. Special sizes for Coffee Clean- I Ing and Roasting Machinery. Perforated Tin and Br&88. I The Harrington &; Klnlr I'erforatlnlr Uo., Chicftlro, and 284 Pearl St .• N.Y 

A R T E S I A N  
Well •• Oil and Gas Well •• drilled 
by contract to any depth, from [:J 
to 3(0) feet. We also manutac-
�':.'i��

d
t�U%\�� �ri��:::'� 

same. Portable Horae Power 
and Monnted Steam Drilling 
����':t�·s�{;J�e;�cll�l:::a 
required and .end tor 11lustrat>-
rmt'IWEtL A�t:1�:$tv CO� 
STREET, NEW YORK.. 
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Inside Page, each i nsertion - - ".'i cent8 a line 
Back Page, each i nsertion - - - - $1 .00 a line 

The above are charges per agate line- about eight 
words per line. This notice shows the width of the line. 
und is set in agate type. Engravings may head adver­
tisements at the same rate per agate line. by measure-
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morning to appear in the following week's iSBue. 

OVERMAN W H EEL CO. 
.OSTON. WASHINGTON. .DENVER. SAN FRAN CISCO. 

A. G. SPALDING & BROS • • Special Agents. 
OMICAGO. NEW YORK. PHILADELPHIA. 

J titutifit !meritau. 
Why Not Move 

Nearer your best and biggest market-nearer your raw materials? 
Chicago is the greatest distributing point in America because of 
low railroad and lake freigh ts everywhere; unrivalled location; belt­
railways . Chicago Heights is the center of Chicago's manu­
facturing district. Can't you come 

To Chicago ? 
We'll show you Chicago Heights, and offer you strong Induce­
ments to locate there. We have the property, the men and the 
money-and mean business, If you're a manufacturer, affected 
by the new, changed c onditions of doing your business, write us ; 
we have a "way out. " 

"Chicago's Beaten Path" is an illustrated and carefully-prepared booklet. Every 
manufacturer should have it. Sefid us your name aud address. Here's  ours: 

THE CHICAGO H EIGHTS LAND ASSOCIATION. 
(GET OUR RATING )  

822-823 Chamber of Commerce, Chicago. 

" Improvement the order of the age." 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones 
Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 

STROU DSBU RG, PA. 
181 WASHINGTON ST • • N EW YORK. c5liJ-_ l'neumatic Tire Bicycles. 

. ..  Every O n e  Guaranteed. j Send for catalogue. 
or A l[rnts Wanted. 

� KIRKWOOD, m i LLER & CO, 
� 16 Soutli St . •  Peoria, Ill. 

I K O D A K S . THE SMITH PREMIER TYPEWRITER NEW MAIL --$1 00-- ����. 

I Regular 
I Junior 

} 
I 4 styles and sizes 

for the season of Folding 
Daylight 

I Ordinary 
1 892, 

$6 .00  to $65 .00 .  
DC:> TJ SEE:&;. � <> VV E:E'I.'l 

We can supply it with the 

Motor of thc 19th Century 1�(!�!��� � to 70 horse power. 
Cost about one cent an hour to 
eacb indicated horse power. •• Tn 100rtll, not Rizl'. 11t!l 'l'llllte lit.'I." 
What others think of me is stated 

in catalogue. 
CHARTER GAS ENG INE  CO. 

P. O. Box 148. ";terli nc:. I I I .  

�'it!::::ll::r:::;·"":··c"�,,,o�:� . 21 00 , . 24 00 40 00 · 54 4U 90 00 ..• 46 00 ........................ 160 00 .. 90 00 Mtjwn��A�R�M�S�CO�.�.S�T,�LO�UI�S.�M��_ --- �--THE AMERI�AN �ELL TELEPH�NE ��I 
95 M I LK ST" BOSTON ,  MASS. 

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

The transmission of Speech by all known 
forms of Elpctric Speak i n g  Telephones in­
fringes the right secured to this Company 
by the above paten ts,  and renders each 
individual Ilser of telephones not furnish­
ed by it or its  l icensees responsible for Ruch 
unlaw ful use.  and all tbe consequences 
thereof, and liable to sui t therefor. 

Latest improvements, regist ers for ex­
posures ; glass pl ate. attachment s ; daylight 
loading, etc _ ,  etc . Send for catalogue. 

T H E  EASTM AN C O M PANY. 
ROCHESTER. N .  Y • 

CgM_TijR Figures all Examples. Key 
operated. Rapid. Accura.te. 

I Relieves mental strain. 

Sen or Circu ar. . & T. KG. Co.,  52-66 lllino!s St. ChicagO. 

A CONNECTICUT PEACH ORCHARD. 

Important lmprovements. 
All the Essential Features greatly perfected. 

The Most Durable in Alignment. 
Easiest Running and Most Silent. 

All txpe cleaned in 10 .econds without .olllng the hands The 8mith Premier Typewriter Co. , Syracuse, N. Y .. U. S. A. 
pr Send for Catalogue. 

SAWS Wanted 50,IXXl Sawyers SAWS and L u m o e r m e n  to 

A send us their full address for a copy of Em_ A erson's or Book of �A W !"I ,  new 189'J edi-
tion. 'Ve are first to introduce NATURAL 

-By J. H. Hale. An Interesting description of a farm W GAS for heati� and tempering Saw" with W on which 16.000 bushels of peache� are obtained from 85 wonderful effect upon improving their qua-
acres. Contaj ned in SC I }l�NTIJII I (,  AMERICAN SUPPLE. lity and toughnes� ena-bUn&. us to reduce 
M ENT. No •• ? 09 and , ? . . .  I'rlce 10 cents each. To be S prices. Address "lUERSON-,- �MITH S had at this office and from al l newsdealers. I &; (: 0. (Limited), Beaver �-alIs, Pa. 

I M PROVEMENTS PATENTED 1880 IN THE u. S., CANADA AND EUROPE. 
flREoPROOF. Easily applied by anyone. Send forSamples and Descriptive PrIce Llste 

H .  W. JO HNS MANUFACTURINC CO MPANY, 
Jl. W. Johns' AslHlstos Fire and Water-Proof Sheathing. Building Felt. Steam Paeklngs. lkIller Coverings, Liquid Paints, Boof Paints. Boof Cement. Fire'Proof l?lIbI.ts. etc. 

87 MAIDEN LANE, NEW YORK • 
JERSEY CITY. CHICAGO, PHILADELPHIA, 80lTON, AnAlTA, LONDON; 
- -
To out-of-door folks 
Recreative 
Information 
'Tis not the tire that makes the bicycle, nor 
the saddle, nor the steel, nor the spokes, 
nor the bearings. nor any other one requi­
site -'tis the whole-Columbias are bal­
anced to the equipoise of successful nicety 

All about Columbias. illustrated. in a book 
about Columbias, free on application to any 
Columbia agent, or sent by mail for two 
two-cent stamps. Pope Mfg. Co., 221 
Columbus Ave.,  Boston. 

----�-------------- ---

A GENTLEMAN'S LAUNCH. 

,Sfllmer Cuner HeaiLS .3.000 SOLD. 
To work Car Siding. Flooring Cell-

. . .. 

. ' k%urJ'��.!.1: s�E ;
an� . 

Blinds. Cope Heads to -- match. _ .  Sam'. J. Sblm .. r &: Sou., 
Centre St •• Milton, Pa. 

NOISELESS 
ROTARY FANS.  

These fans can b e  fasten­ed to ceill�, and driven by : r���:.el 
w
ci,!l:;tl���,:: 

� AT E N T S , YOUR O W N  ENGINEER. 

, . .  
WI�E����u�P�%I� o�Oih�n scgf.,�i}��; Launches 

c�I;�r�
o 
w..���::J'�i��I����tlc ma-

AMERICAN, continue to examine improve- . PADDLE YOUR OWN CANOE. 
ments, and to act as SOlicitors of Patents Canoes, b'amlly Row and Sail Boats. Fishing and Hunt-

Steam 1!lngine. or other 
power. By changing angle 
of blades amount of air 
ean be regulated. Two or 
more fans can be connect­
ed on ceiling. The Backus 
Patent Fans are nOiseless, 
and found Invaluable In 
meat markets, restaurants, 
dining room.. bakeries, 
hotels. etc. They will keep 

�% K1:.
e W��e

a
�gr !'� 

cIal circular to 
Backus Water Motor Co. , Newark, N. J . ,  U.S.A. 

for Inventors. Inll Boats. Manufactured by 

f.r�,�e,!:'c!!n:�J �'6�
n
�:v�

h
�r,'��:f�e�a�a{ifi�!f;�'!to¥l'�h� '�'H4) 1l. AS K A N E &; C O . , Chicago, III. 

preparation of Patent Drawings, SP'3Clilcatlons. and the pr Send for Catalogue • •  peclfylng line desired. 

g��:��g�a�i.��Ji����� f3�:n���:.s �e���s.
U
���� 

------:= ... ==;c-c,==,=-X==-S---.--::-:.--1'T----------------& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assililllments, and 
Reports on Infringements of Patents. All business In. C E N E  R A L E LEe T R I C  trusted to them is done with special care and prompt-
ness, on very reasonable terms. 

tafnl:l
amluwe

i�:�:'!f[t"o"n °fb��r�:te':.�s".rJ'.\I�t,�?ro c�� 
co. 

cure litem · directions concerning Labels, COPYrig�ts, 
DeSigns, Patents, Appeals, Reissues, Infringements1 
Assignments. Rejected Cases. Hints on the sale ox 
Patents, etc. 

We also send, h'ee of cliarge. a Synop.l. of Foreign Pa­
tent Laws. showing the co.t and method of securing 
Patent. In all the principal countries of the world. 

ill U N N  &: C O . ,  Solicitors of Patents, 
361 Broadway, N e w  York. 

BRANCH OFFICES.-No. 622 and 624 1<' Street. Pa­
Ille Bulldlllllo .ear 7th Street. Waahlnaton, D. C. 

INCANDESCENT A N D  A R C  LICHT PLANTS. 
Stationary and Railway Motors.-Lamps.-Cables.-Safety Dedees. 

DIS'l'RJCT OFFICES. 
Canadian . . . . . • llldison Bulldl 77 Bay St . •  Toronto. Can. I Pacific Coast .. Edleon B·ldlng. 1l2 Bush St •• S. Fran.. Cal. ��t,�:::::::: ::::i!idi';oJ�u' ��Jl�i.?�:�¥'o��: PacifiC Northwest . . . Flelschner Building, Portland. Ore. 
New England . . .  . . . . . .  . . . • .  . . . . . .  tis St .• Boston. Maas. Rocky Mountain . . . . . . . Masonlc Building. Denver. Colo. 
Mexican and South American Departme"-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Edison Bnlldlng, Broad Street, New York 
European Olllce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 Victoria Street, Westminster Loudon, S.W .• Elliliand. 

c
��Ign��r:i��t����!.ft�e. 

Also '136 and $150 patterns. :: ��r�·J:,�t�C::'l::l 
Handsomest and best Diamond 

Safety. /lend for Catalogue 
and Second-Rand List. 

Wm. Read & MODS. 101 Wash'ton St. Boston,llass 

ESTA BI,I8HED 18<16. 
The Most Popular Scientific Paper in the World 

Only 83.00 a Year, Including Postage. 
Weekly-1J2 N umbers a Year. 

Tills widely circu l ated and splendidly illustrated 
paper Is publl.hed weekly. Every number contains six­
teen page. of useful Information and a large number of 
or\jl;lnal engraving. of new Invention. and discoveries. 
representing Engineering Work., Steam Machinery. 
New Inventions, Novelties in Mechanics, Mannfactures. 
Chemistry, Electricity. Telegraphy, Photography, Archi­
tecture. Agriculture, Horticulture. Natural History. 
etc. Complete )1st of patents each week. 

Terms of Subscription .-one COpy of the SCIEN­
TIJI'lC AMERlCA.N \0;11 be sent for one year-52 numbers­
postage prepaid. to any subscriber In the United States, 
Canada. or Mexico. on receipt of three d,.lIars by the 
publishers ; , ' x  months. '1.50 ; three month •• '1.00. 

C l ubs.-Spcclal rates for several names. and to Post 
Masters. Write for particulars. 

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

M U N N  &: CO . . 361 Broadway, N ew York. 

---0---

T H E  

ltituttfit �mtritaU Juppltmtnt 
Thl. Is a .eparate and distinct publication from THE 

SCIENTIJI'IC AMERICAN. but Is uniform therewith In size. 
every number containing sixteen large pages full of en­
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week­
ly. and Includes a very wide range of contents. It pre­
.ents the most recent paper. by eminent writer. in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy. Natural 
History, Geography, Archreology, Astronomy Chemis­
try. Electricity. Light. Heat, Mechanical Engineering. 
Steam and Railway Engineering. Mining. Ship Building, 
MarIne Engineering, Photography. Technology, Manu­
facturing Industrle •• Sanitary Engineering. Agriculture. 
Horticulture, Domestic Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

'I'he most important Engineering TVorks, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the Uulted States and 
Canada, $5.00 a year ;  or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00. Single cople •• IO cents. Addre88 and 
remit by postal order, express money order. or check. 

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

�uitding �ditittn. 
THE SCIBNTIFIC AMERICAN ARCH ITECT S' AND 

BUILDERS' EDITIOl'o \8 Issued monthly. '2.50 a year. 
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