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J citutifi£ JmtriCllU. 
IMPROVED IIHIPS AND LIFE SAVING DEVICES 

WANTED. 

The recent experiences of several steamers plying be
tween New York and Liverpool give renewed em
phasis to the call for the invention of new and im
proved constructions and appliances for saving life and 
preventing accidents at sea. 

On t-he 30th ult. the new and splendid steamer 
Normannia, 10,000 tons burden, 16,000 h. p., arrived at 
this port with part of her quarter rail carried away, 
having been in contact with an iceberg. Many bergs 
had been passed. Of a sudden, while going at fnll 
speed during a fog, a huge berg loomed up close aboard. 
By a quick and fortunate turn of the helm on the 
part of the captain, the ship's bow sheered off and 
avoided a bow contact, but the vessel swung so as to 
graze the ice with her stern quarter, breaking in the 
rail. Several tons of ice tumbled in upon the deck. It 
was a most narrow escape. 

On the 26th ult. the Norwegian steamer Thingvalla 
arrived in this port with her bows badly crushed in, 
the result of a bow-on collision with an iceberg. For

tunately the ship was going at a reduced speed. The 
crash was terrific, the ice tumbled in upon the deck in 
great quantities, and the stem was torn open from the 
top to water line. The steamer backed off and stopped. 
By means of boards and cement the rent in the bow 
was stopped and the ship continued her voyage to New 
York. Here was another very narrow escape. On the 
20th ult. thll new ocean steamer Beacon Light reached 
this port with a leaky and battered bottom, due to col
lision with an iceberg. In this case, by a quick turning 
of the rudder, the ship sheered 80 as to receive, near the 
bow, a glancing blow from the berg, careening the ship, 
and bringing down many tons of ice, some of which fell 
upon the deck, causing the vessel nearly to capsize j 
while a great block of dislodged ice that fell in to the sea 
came up under the ship and almost broke through the 
bottom. 

These, we believe, are among the most serious acci
dents that have recently occurred from ice. They had 
their parallel in 1880, when the fast steamer Arizona, 
5,000 tons, going at full speed, dashed bow-on into an 
iceberg. Her bow was torn open and the water poured 
in. Fortunately, the plates of the bow compartment 
were strong, remained uninjured, and the ship safely 
reached Newfoundland, off which coast the accident 
took place. 

In the construction of the hulls, in means to ascer
tain the vicinity of ice in fog, in automatic devices for 
quickly turning and stopping the vessel, in boats, rafts, 
life preservers, in means for preventing the sinking of 
ships, there is abundant room for invention and im
provement. Perhaps the greatest want of all is a ship 
that cannot sink, no matter where or how badly 
wounded. 

.. '. � . 
THE NEW STEAMER NORMANNIA. 

The latest of the superb Atlantic racers, the Nor
mannia, of the Hamburg-American Line, arrived at 
New York, May 30, making, in her maiden trip, from 
Southampton, England, the distance of 3,059 miles in 
6 days, 21 hours, and 53 minutes. This is within 
twenty-five minutes of equaling the best time yet 
made for a similar trip, but the most remarkable fea
ture of the voyage was the narrow escape of the ves
sel from a great iceberg, which she met dead ahead on 
the aft·ernoon of May 27, when running at t.he rate of 
seventeen knots an hour. Between dawn and dusk the 
vessel passed twenty-two icebergs, some of them said 
to have been quite two hundred feet high, but about 
five o'clock, during a slight fog, what was said to be 
the largest berg of all appeared directly in her path, 
and only about a �hip's length away. It took but a 
moment for her captain to have her rudder turned for 
"hard a-port, " and her engines reversed, but so quick
ly did the vessel respond to the electrical signals that 
she seemed to turn as if on a pivot, and merely grazed 
the great ice mountain, receiving some twenty or 
thirty tons of ice on her quarter deck. The escape was 
so narrow that the passengers could readily touch the 
great ice wall, and yet those in the dining room hardly 
felt the jar of the slight collision which took place, 
and came so near sending the great vessel with the 
1,300 souls on board immediately to the bottom of the 
Atlantic. 
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VII. '1'ECHNOI.OG Y.-Increasing the Coltlr of LOIIWood.-Increasing had charge of the Columbia. Be is commodore of the 
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whom work in the ma.chinery department. Ber coal 
bunkers have a capacity of 2,700 tons. She is divided 
into 17 water-tight compartments, formed by 16 bulk

heads. She has a double bottom, the innel' skin being 
four inches above the lower, except under the engines, 
where the difference is seven feet. The water space of 
this double hull is divided into thirty-six compart
ments, which will be used for water ballaI>t. 

• ••• • 
A Sad Mining Accldenl. 

At Ashley, Pa. , near Wilkes barre, on the 15th of 
May, a sad mining accident occurred, by which some 
thirty miners lost their lives. While the men were at 
work in their various chambers, a sudden inrush of air 
put out all the lights. The men congregated in the 
gangway, and, after consultation, explored every outlet, 
but without success. A party of three then tried to 
make their way out through an old opening in the 
hillside, the majority remaining where they were to 
wait till aid came. The exploring party came to where 
the air was better, when one of them, believing the air 
was so good there could be no danger, drew a match to 
light his lamp. Instantly a terrific explosion followed. 
AJI the men left behind were kiJIed, thirty-one in num
ber. Of the three in the exploring party, two survived 
and were rescued. 

A correspondent sends us a sketch and description of 
a simple device for safely lighting a safety lamp. It 
consists in having a screw plug made to enter the side 
of the lamp. A pair of scratch plates are attached to 
the plug, and the match is introduced between the 
plates through a hole for that purpose in the plug. 
Contact of the match with the roughened plates ignites 
the match and lights the lamp wick. 

... 0' .. 
Eleclrlc Light Crom Gas Engines. 

A highly interesting fact has been brought out by 
Mr. O. Tirrill, of New York, in some practical tests in 
producing electric light by using iJluminating gas for 
driving a gas engine and a Perret dynamo. Naturally 
one would suppose that the loss due to the double 
transformation of energy in producing the electric 
light from illuminating gas by this means would place 
the cost of the electric light far above that of gas. On 
the contrary, however, Mr. Tirrill has found to his sur
prise thai a given amount of gas will produce far 
greater illuminating effects when used to ;lrive this 
dynamo than when burned di rect. The gasolene gas 
is produced by his machine for one dollar per .thousand 
feet. The engine, it is found, consumes four feet of 
this gas per sixteen candle power lamp per hour when 
driving the dynamo under full load, making the cost 
per lamp two-fifths of a cent per hour, so that the 
luxury of the electric light by this weans, instead of 
being expensive, he finds in reality to be a great econo
my. Mr. Tirrill explains the phenomenon by the fact 
that the gasolene gas contains eighty per cent of air 
when delivered at the explosion chamber of the en· 
gine, and he gets the benefit of the expansion of this 
large volume of air by the heat of the explosion. 

• Ie, • 
LlgIII oC tbe Fire Fly. 

Professor S. P. Langley has been investigating the 
nature of light emitted by the fire fly, Pyrophol'us 
noctiluc1ts, using the spectroscope. He finds the light 
is substantially from the green side of the spectrum. 
It is of exceedingly narrow range of refrangibility, 
extending'only from F to C, and culminating in the 
green, so that it contains no appreciable heat. The 
amount of heat yielded . as measured with Professor 
Langley's wonderfully delicate .. boloscope," is less 
than one-half of one per cent of that given out with an 
equal amount of light from the candle and other com
mon combustible illuminants. 

That the light produced by the fire fly is a chemical 
product would seem to· be indicated by the fact, es
tablished by Professor Langley, that it decreased by 
the processes which check combustion and increased 
by the opposite, that nitrogen quenches it arid oxygen 
stimulates it, while the product of the operation, what
ever it may prove to be, is apparently carbon dioxide. 
It may prove, however, S(;) far as can be judged at pres
ent, that these effects are simply those of variation of 
the vital powers, and a resulting variation in intensity 
of the light. 

.4'" • 
Eye llIagnel. 

In machine shops it is a frequent occurrence that 
particles of metal penetrate in the skin and eyes. 
Messrs. Frister & Rossman have, according to Revue 
.lndust1'ielle, constructed a magnet for the special pur
pose of extracting such particles. It is horseshoe
shaped, polished, and nickel-plated j the two hranches 
are rounded off and end in a point only a few milli
meters thick. Its attraction for iron extends for sev
eral millimeters. 

DOCTOR FLINT is quoted as saying: "I have never 
known a dyspeptic to recover vigorous health who un
dertook to live after a strictly regulated diet, and I 
have never known an instance of a healthy person liv
ing according to a strictly dietetic system who did not 
become a dyspeptic. " 

© 1890 SCIENTIFIC AMERICAN, INC.



1titutifit �mtri,au. 
Dangers of Gas Heaters. A Chat on Orchids. 

At a recent meeting of the Balloon Society of Great lIIRS. N. PIKE. 
Britain a paper was read by Mr. A F. Chapple. Of late years great attention has been paid to the 

The author prefaced his paper by saying that the ob- growth of orchidaceouR plants, and as a natural con
ject he had in writing it was to raise, by his own sad sequence they have become fashionable with those who 
experience and that of others, sOllie interest in the mat- have well filled purses. It really needs them, for, 
ter, which should eventuate, through the co-operation whether as ornaments for a conservatory, or as cut 
of the press and those who had to do with the framing flowers, their price is higher than ordinary ones. No 
of laws, in bringing about some enactment to enforce wonder that all flower lovers are attracted when our 
on all makers of gas apparatus-especially such florists mass together the rare and curious productions 
contrivances as gas and geyser baths-the obligation of this singular order, and display them to the public. 
of not selling these appliances without certain safe- Flora must have been in her happiest yet most versa
guards, so as to avoid such dire calamities as that with tile mood when she combined such an odd mixture of 
which it was his misfortune to be made familiar. The beauty and grotesqueness. 
number of persons using gas and geyser baths was, of Look at the tortuous stems and roots, the varied 
course, comparatively small, though the number of leafage, and the brilliance or insignificance of their 
itself was very large. Having explained the construc- blossoms. In some are blended the 1II0St exquisite 
tion of tbese baths, Mr. Chapple related the circum- colors, the tenderest shades of pinks or yellows, with a 
stances under which his son, who was only in his sudden dash of the richest crimson or purple velvet. In 
twenty-first year, lost his life. In September last, he others the flowers are inconspicuous, yet are they no
(the author) moved into a house where there was no hot ticeable for their leaves; and again some greet you 
water apparatus; and, at the suggestion of the land- with perfumes from" Araby t.he Blest," while there are 
lord, a geyser was fitted up in the bathroom. Although those insupportable from their fcetid odor. 
he had reasons for believing who the maker of this Not content with her own realm, Dame Flora has in
geyser was, there was no name stamped upon it. Those vaded the animal kingdom for her models, as is well 
made by the best makers, as well as by the most re- seen in the imitation of a dove in the" Hoty Ghost" 
mote, were alike open to the same danger, in the ab- flower or in the butterfly orchid. Instead of confining 
sence of "special" precautions. With these precau- them to earth, she has placed her epiphytal or true 
tions he admitted that gas baths and geysers were con- orchids as parasites on living trees, whence they fling 
venient, and perhaps desirable things; but until the out their wreaths of fragrance, or they close with a 
necessity for these precautions was bronght promi- beauteous shroud the gradual decay of her forest 
nimtly before the eyes of those who used the machines, giants as they lie prone in the dank depths of tropi
so long would fatalities continue to happen. cal woods. Nor has she been sparing of her treasures. 

Resuming his narrative, he said that hit! son went into With the exception of regions where extreme cold or 
the bathroom early on Sunday morning, September 22, dryness reigns, orchids are found the world over. They 
for the purpose of taking a bath. His continued ab- grow in all temperate climes, as, for instance, our own 
sence causing surprise., some one went and knocked at Northern States, but more especially do they love the 
the door, without receiving any response. An alarm humid, steaming forests of Mexico, J3razil, Madagas
was at once raised and the door broken open, when his car, etc. Few are of any use economically save the 
son was discovered under the water dead. The gas was vanilla, but are of that other greatest use, 
still burning and tbe water slowly flowing. The room " To minister deligbt to man. 
was small, and without special means of ventilation. To beautify the eartb." 

Getting into the bath while the gas was burning had .. To comfort man, to wbisper bope." 

been the fatal step in this and those cases which had It is well known that most orchids can only be grown 

since come to his knowlerlge. But who, asked Mr. at all in hothouses where the temperature and soil can 

Chapple, lacking the combilled knowledge of chemist alone be made to resemble that of their native homes, 

and gas engineer, was to kuow that, if he entered the and it is generally supposed
'
that all others must have 

bath under such conditions, he would never come out a greenhouse at least. I would suggest to my flower

alive? He believed it was a fact that the oxide of car- loving sisters that there are many, not the gorgeous 

bon fumes generated by the atmospheric or Bunsen blooms of the tropics, but others of much interest to 

burners of these appliances were so deadly that a amateurs, that can be grown in a house that has the 

thousandth part in the air would destroy life, and ordinary temperature of 60 or 70 degrees. There are 

so heavy that, directly they cooled on leaving the ap- Odontoglossnms and OrwidiuTTts, especially the papilio 

paratus, they fell to the ground, and so enveloped the or butterfly orchid, which thrive with much less care 

head of the victim, depriving him of the consciousness than is often bestowed in winter on a rose or fuchsia 

that he must immediately get fresh air or die in a few that gives most unsatisfactory results. Have them well 

minutes . This deadly gas closed the air cells of the arranged by a florist, and you may bring to your bomes 

lungs, and killed the blood in the sense that it para- denizens of far-off lands; they only want care and pa

Iyzed those ever-changing conditions which were kept tience to reward you. 

in constant activity throughout life by the vitalizing Then in a garden there are many of our lovely so

property of oxygen contained in pure air. called orchiC.s that can be transplanted from their 
Having instanced other cases in which death had marshy beds if you only follow Nature's own methods 

been caused by gas-heated baths, Mr. Chapple referred of growth. Take up your plant in a good clump of 

to some experiments he made after his son's decease. the fibrous earth they revel in, plant in a shady spot, 

He lit, the geyser, and turned on the water-regulating say among ferns and wild flowers, and never let the 

the gas anll water to the same volume, as near as he roots get thoroughly dry. In winter again go to Nature 

could judge, to that prevailing on the fatal morning. and see how she cares for them. Mulch them with dead 

He then placed a lighted candle on the side of the bath, leaves, but never let manure be put over them, or they 

at about the same level as the head of an adult would will be a dead failure and rot out. I speak from sad 

be while using it; shut the door of the room; and re- experience, for I lost a number by a gardener smother

opened it in ten minutes. The candle was burning ing them with manure from a stable near by.* 

dimly; but, of course, it immediately revived on the Habenarias, the curious Cypripedi'Ulns. or ladies' 

admission of fresh air. The experiment was repeated, slippers, Spiranthes, Pogonias, and many others will 

but the door was not opened for the space of twenty succeed in a "wild garden." Where you have room to 

minutes, when the candle had the appearance of hav- devote a spot to one it will well repay you, believe me. 
ing been out several minutes. The caDdie was found .. All labor hath profit," and truly nothing like a gar

extinguished after a subaequent experiment of seven- den yields so large an interest in health and pleasure. 

teen minutes' duration. From these experiments, the Care for your pets yourself, for they will never thrive 

author was led to infer that the candle would not burn unless you love them enough to treat them as Eva did 

under those conditions much beyond twelve or fifteen Topsy, instead of leaving them to the precise but harsh 

minutes, which, he added, meant the extinguishment rule of "Miss Feely," alias the hired man. Never for
of life in about the same time. A repetition of the ex- get, when you allow your flower heds to be invaded, 
perirnent" with the window open one inch at the top, the advice of the farmer: .. Digging is hard work, let 

showed that, at the end of twenty minutes, the .:lan- Pat do it, but-it will pay to sit on the fence and 

dIe was still burning brightly. He expected to be told watch Pat dig;" and especially is this true where your 
that, if the room was small, the window should be choice flowers are concerned. 

kept wide open while the bath was filling; and the While speaking of these interesting plants, it will not 
gas and water in any case be turned off before any one be out of place, I hope, to say a few words ahout an 
entered the bath. This he fully admitted; and it was orchid show I attended in New York a short time since. 
what he desired to impress on the pUblic. Those who did not or could not go lost a great treat. 

• '.' • It was truly a tropical scene, and much of it took me 

'l'HE "instructions for engineers," published in the back to the time when I wandered in the forests of the 

SCIENTIFIC AMERICAN of May 17, although issued by isles of the Indian Ocean in search of ferns and orchids, 

a Western pump manufacturing company, are, in fact, Wreaths of greenery ornamented the whole room, and 
the" rules for the management and care of steam boil- pendant were numerous baskets filled with Nepenthes, 
ers," first published by the Hartford Steam Boiler In- their curious little pitchers hanging low down. Every 
spection and Insurance Co. It is true that such rules table had a palm in its center, fan, sago, or the rarer 

cannot too frequently be called to the attention of fire- Chamrel'ops, with orchids creeping up their rugged 
men and engineers, but the Hartford company first � I sbould state tbat the clump of fibrous eartb brougbt from tbe wood. 
issued this set of rules some eighteen years ago, and is to tbe garden degenerates after tbe second year's blooming, so care must 

entitled to great credit for the energy and persistence I be taken to reuew it. Carefully break np tbe old mass, giving especial at
. . . . tentiou not to toucb tbe roots, tbeu add a quantity of fresb fibrous matIt has mamfested m keepmg them before buyers and tet from tbe woods and pack it well round tbem. By tbis metbod onr 
users of steam boilers. common orcbids may be kept in a garden for yeal"ll. 
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stems. One arrangement gave a peculiar charm to 
the place. The orchids were all embeddad in masses of 
tender green Adiantums, and tbeir delicate colors were 
enhanced by their surroundings. The smaller ones 
appeared as if they sprung from the graceful ferns in
stead of tbeir own twisted stems. 

To adequately describe tbose rare blooms would fill 
columns of space, but some were worthy of special no
tice from even a casual observer. The grand Calt
leyias, from purest white to tender pinks and lilacs, 
witb their diaphanous petals and deeply fringed, vel
vet lips, were in abundance. The orange Lrelias, the 
fleshy, creamy Lycaste Shinneri, the yellow Oncidi

ums and varied Cypripediums, with "lippers of hues 
fitting for an odalisque or Titania, and so many others 
I have neither time nor space to enumerate, made up 
a delightful picture. 

A great deal is said of the value of museums and all 
collections of objects of natural history, and it is true 
in the widest sen»e. - To the general public, especially 
those who have rare holidays, but have the wish to 
learn and appreciation of all they see, they are both 
recreation and profit. Forme are brought before them 
they are never liKely to see in the flesh; but the life
like work of the taxidermist places them actually be
fore their delighted eyes. To the student, who goes 
deeper into the nature of all created things, not enough 
can be said in praise of such institutions, and it is a 
shame that any large city should be without them. 
Yet they are only dead, inanimate forms, however 
great may be the semblance of life given them. 

Here let me say a word in favor of the flower shows 
I am glad to see increasing in frequency. Take this 
orchid show I speak of, for instance. There massed 
together al'e plants, living, sentient beings, collected at 
vast expense of toil and money. They are placed be
fore us in all their tropical beauty, growing as luxuri
antly as in their homes in the depths of Brazilian or 
Sumatran forests. 

The true botanist, who has spent midnight oil in por
ing over scientific works on botany, revels in the sight 
of these plants of such varied and curious organization, 
and his eyes at last realize what his brain had con
ceived before; and I fear many a one longs to use his 
dissect,ing scissors to unravel some unlooked-for com
plications in their singular construction. To the real 
lover of flowers for their own sake, independently of 
science, it is a rare treat; and one can quietly contem
plate such a wealth of floral loveliness inhaling their 
fragrance, and taking in every feature of the display 
with intense delight. 

Equally in a show of roses and other common flowers, 
it gives food for thought and pleasure to see art and 
nature hand in hand. By all means give us as many 
flower shows as possible, but let the price of admission 
be within the reach of the slender purse as well as the 
full one. 

• • • 
.Tames Na8lDyth. 

On May 7 there passed away, at the advanced age of 
eighty-one, the famous engineer .James Nasmyth, the 
inventor of the steam hammer. He was born in Edin
burgh, and quite early in life showed a taste for llIP
chanics. When he had reached a sufficient age to 
attend classes at the Edinburgh University, he was 
able to pay his own fees from the ;,ale of models of 
steam engines and other mechanical contrivances 
which he had const.ructed under his father's roof. In 
the year 1829, when he had just completed his twenty
first year, he went to London and offered his services 
to Mr. Maudslay, the founder of the well known firm 
of engineers. He remained with them till 1831, when 
he started in business on his own account in Manches
ter. The work which came to him increased to such a 
degree that he had to erect more extensive premises, 
which developed into the celebrated Bridgewater 
Foundry. Here he devised and perfected a large num
ber of mechanical tools, the most famous of them being 
the steam hammer, whicb was invented in 1839. Among 
the other appliances perfected by Nasmytb may be 
mentioned his safety founding ladle, the double-faced 
wedge sluice-valve, a reversible rolling mill, a form of 
stearn engine derived from that of his steam hammer 
(and now almost universally adopted for screw steam
ships), and a spherical-seated safety-valve. In 1857, at 
the age of forty-eight, Mr. Nasmyth retired from the 
businetls, and went to reside at Penshurst, near Tun
bridge, where his principal pursuit was astronomy. 

... 0." 
Si&"ning a Check by Electrlclty • 

One of the marvels of electricity, and one of the most 
striking of the Edison exhibits at the Paris exposition, 
was the little instrument which enables the operator 
to sign a check 100 miles distant. The writing to be 
transmitted is impressed on soft paper with an ordinary 
stylus. This is mounted on a cylinder, which, as it re
volves, .. makes and breaks" the electric current by 
means of the varying indentations on the paper. At 
the receiving end of the wire a similar cylinder, moving 
in accurate synchronism with the other, receives the 
current on a chemically prepared paper, on which it 
transcribes the signatures in black letters on a white 
ground. 
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STONE'S BREAD CUTTER OR SLICING MACHINE. 

The accompanying illustration represents a device of 
simple construction designed to be an effective bread 
cutter, with a rotary stroke, and also a cutter and 
slicer for meats, vegetables, etc. It is the invention of 
Mr. D. G. Stone, of Negaunee, Mich. The body of the 

STONE'S BREAD CrTTER OR SLICING MACHINE. 

device consists of a horizontal table, with a back con
nected from its top to one end of the base by a curved 
guide bar, against which the cutting blade is operated, 
and arranged in connection with this base, in the same 
plane, is an auxiliary table, adjustably attached to the 
main table by a rod or bar and thumb screws. The 
auxiliary table is held a sufficient distance away from 
the main table to permit the free movement of the 
knife between the two (sections, the knife being jour
naled on the rod or bar connecting the two parts, to he 
capable of rotary motion. On the extended portion of 
the table supported by the connecting rod is a gauge 
for regulating the thickness of the slices to be cut, and 
there is also a gauge on the main table for use when 
small articles are to be sliced, to bring the work near 
the axis of the blade. The whole device is attached 
to the kitchiln table or other support by means of a 
clamp. This device lends itself readily to a rocking 
stroke or motion of the knife, rendering unnecessary 
the complete revolution of the blade unless such mo
tion is deellled most desirable in the work being done. 
For further information relative to this invention ad
dress the inventor as above. 

AN IMPROVED METAL AWNING. 

The awning represented in the illustration is designed 
to be constructed at a moderate cost, and to provide 
for the firm support of the several awning sections. It 
has been patented by Messrs. T. W. & B. T. Wood, of 
Berlin, Wis. Fig. 2 is a side view of the awning when 
folded, Fig. 3 showing t.he end of one of the sections, 
and Fig. 1 representing the awning in extended posi
tion. The upper awning section is provided with a rod 
or bar, to be secured to the window or door frame by 
staples, and all the sections have end flanges, so that 
they will readily interlock with each other. To steady 
and partly guide the sections, each of the lower sec
tions has rods which pass through apertures in the 
downwardly extending' sections of the flanges of the 
section above. To each side of the window or door 
frame is hinged a rod pivotally connected to the lower 
awning section, an(i on this rod is a sleeve, to which is 
pivotally connected a brace, hinged lower down on the 
frame. The main body of the awning is supported by 
intermediate braces pivotally connected to sleeves on 
the main side rods, in connection with suitable stops. 
The awning is raised and lowered by a rope or cord at
tached centrally to the lower side of the lower section, 
and leading thence to sheaves at the top and side, 
where it is extended downward to within reach of the 
operator. 

WOODS' METAL AWNING. 

�titutifit �tutritltt. 
A NEW STRAIGHTWAY VALVE. hinge point that one of them extends toward the free 

The accompanying illustrations show a new form of end of the fork bow, and can be adjusted to clamp a 
straightway valve for steam, water, gas, oils, etc., now sheaf or bundle of fodder within the bow of the fork. 
being placed upon the market by the Lunkenheimer 
Brass Manufacturing Company, of Cincinnati, Ohio. 
In size it is smaller than the ordinary globe valve, the 
first figure showing the full size of a %: in. val ve. The 
two disks, C C, are independently and loosely secured 
to the operating stem, D, and are adapted to close 
against tapering seats in the valve shell, and being pro
vided with ball and socket bearings at their oacks, are 
evenly wedged against their corresponding seats when 
the valve is closed by the lever. The stem, D, is oper
ated by a lever and turns in tapering ground joint 
bearings, being held in place by a nut, E, which is 
guarded against displacement by a .. D" or square 
washer, G, on the same principle as used in the ordi
nary steam stop cock. Any desired friction can be 
brought to bear on this stem by means of the nut, thus 
securing a steam-tight joint and dispensing with the 
usual stuffing box. This frictional bearing also pre
vents displacement of the valve disks and lever, so that 
the valve will remain at any desired opening. The 
lever fits a square on end of stem and is detachable. 
The -valve is easily taken apart when necessai·y by 
unscrewing nut, E, and upon removal of washer, G, RUDIGER'S FODDER FORK. 
stem, D, and cap, B, the disks can be withdrawn from 
the valve shell. These valves are at present being Upon the handle' is a sliding sleeve having two parallel 
made in sizes in brass from % in. to 3 in., and in iron lugs, between which the lower end of the other keeper
from 2 in. to 6 in. inclusive, screwed ends. The best bar limb may be located when the sleeve is slid up
steam metals are used in their manufacture, and they wardly and suitably adjusted. Preferably there is a 
are designed to be used in place of gate valves, stop lon�itudinal slot in the sleeve, through which a guide 
cocks, or globe valves, and especially for fluids in oil pin is inserted in the handle to limit the travel of the 
works, refineries, etc. Sizes larger than 4 in. are not sleeve and retain the lugs in proper alignment with 
so well suited for steam above eighty pounds pressure. the end of the keeper bar. The sleeve also has a 

A NEW STRAIGHTWAY VALVE. 

When placed near the ceiling they can be operated by 
a rod or rope. This new valve has been named the 
.. Handy" valve. 

....... 
New Inventlon8. 

Inventors of this or that device which is intended to 
overthrow all existing plans and systems often feel 
that the public do not appreciate their efforts, and 
leave their invention untried out of sheer pique, indif
ference to new things, or conservative ideas which can 
see no good in anything new. So far as this relates to 
public travel or to large interests, it is a mistaken one 
on the part of inventors. Capital is al ways. anxious to 
save even a small percentage of loss, and if a new ma
chine or process actually accomplishes what it claims 
to, it is qUIckly adopted, but too often the claims made 
do not exist in fact, but only in the imagination of the 
inventor, and where this is the case the public find it 
out quickly. Not many years ago it was discovered 
that the system for using steam in marine engines was 
radically wrong, and that greater economy could be 
had by certain other systems. When the fact was es
tablished, no other kind of engines than the new were 
built, and ships which were worth it had their old en
gines torn out and thrown away, to be replaced by the 
new system. There was no hesitation whatever; it 
was simply the logic of facts. Sometimes the inventor 
is a pioneer, and makes discoveries which the world is 
not ready for, but if he is right in his principles, and 
has not discovered a new philosophy of mechanics to 
fit his machine, he will certainly attain the end he 
eeks. -The Engineer . 

. .. , . 
AN IMPROVED FODDER FORK. 

The illustration represents a simple and convenient 
implement whereby corn fodder or grain in sheaves, 
etc., may be gripped and lifted upon a wagon, and 
readily released at the will of the operator. It has 
been patented by Mr. OharIes L. Rudiger, of Ridge
way, Kansas. The implement has a single tine or 
fork bow, in connection with a metallic keeper bar 
having a ring eye and oppositely extending limbs. On 
one limb are ears pivotally secured to the ear of a 
ring traveler that slides on the handle, and both limbs 
are slightly elastic, the limbs being so bent from their 

handle to facilitate moving it to the proper position. 
The keeper bar by its elastic pressure holds the ring 
tra.veler frictionally engaged with the handle, and this, 
with the contact of the lower end of the keeper bar be
tween the lugs, prevents slipping of the bar until it is 
designedly released. 

AN IMPROVED REVERSIBLE SEAT FOR CHAIRS. 

The illustration represents an improvement especially 
designed for application in the construction of barbers' 
chairs, the small figure being a sectional vie w through 
one portion of the chair frame and the actuating axle 
of the seat frame. The side pieces of the seat frame 
are bored to recei ve a rectangular hollow offset integral 
with one face of a plate through which is passed an 
axle, the extremities of which are cylindrical, and each 
provided wit.h a longitUdinal groove. The knob on the 
outer end of the axle has on its inner face a hub of 
greater diameter than the axle, and the cylindrical sec
tions of the axle at their junction with the rectangular 
portion are journaled in bearings in each side piece of 
the chair frame. Over each cylindrical section of the 
axle slides a sleeve having on Us inner end an interior 
flange and feathers, and with wings on its outer surface, 
as shown in the small figure, the inner ends of the 
feathers entering the longitudinal axle grooves and 
their outer ends entering slots in the bearings. Arollnd 
the axle, within the sleeve and the hub of the knob, is 
a coiled spring, bearing at one end against the knob 
and at the other end against the flange of the sleeve. 
The seat is similarly upholstered on both sides, and is 
reversed by pushing the sleeve with one hand outward 
toward the knot, against the tension of the spring, 
thereby disengaging the feathers of the sleeve from the 
recesses in the bearings, and turning the knob with the 
other hand, the axle being then free to revolve a half 
turn. On releasing the sleeve, the spring forces it in
ward and causes its feathers to lock into the recesses of 
the bearings, when the seat has been completely re
versed. A series of ventilating tubes is also provided 
within the seat frame, whereby the upholstering ma
terial of the seat will always be open to the access of 
air from the outside. 

This invention has been patented by Mr. Joseph B. 
Popenhagen, of No. 85 Loomis Street, Chicago, Ill. 

POPENHAGEN'S REVERSIBLE SEAT FOR CHAIRS. 
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AN IMPROVED PNEUMATIC RAILWAY SYSTEM. 

The accom panying illustration represents a pneu
matic railway system, patented by Mr. George W. 
King, designed to provide, by simple and efficient 
devices .. a contin uous air current to the motor on the 
car body, without leakage, and without friction or 
preSRure on the valves, while requiring no radi cal 
changes in the permanent way. Fig. 2 is a longitudinal 
section of a portion of the air tube or conduit, Figs. 3 
and 4 being cross sections, w hile Fig. 1 represents the 
application of the system on a street railway. The 
underground conduit is indicated at A in Fig. 2, and it 
has a continuous slot over which fold flap valves 
riveted to the edges of the slot, as shown at G in Fig. 
3. The piston, B, consists of a tube of 
slightly less diameter than the air tube, 
and on its outer edges are packing 
rings, F, makin g  a close joint between 1 
the tubes A and B, w h ile the upper 
face of the piston has a central depres-
sion serving as a recess for the ends of 
the valves when they are depressed. 
A hollow connecting shank, C,  is  
rigidly secured to the piston in this  
depression , the u pper end of the shank 
being con nected with any suitably con
structed motor on the car body. The 
shank is elliptical i n  horizontal section ,  
its ends  serving as  openers or spread
ers as they pass along in the slot of 
the tu be, making continual communi
cation between the tube and the 
motor. To gradually open the flaps as 
the air·connecting shank passes along, 
the lower l ongitudinal faces of the lat· 
tel' are provided with horizontal cams 
having curved under faces, whereby, 
as the shank passes along the air tube, 
com m unication will  be had between 
the atmospheric air and the air in the 
pocket or chltmber formed between the 
piston B and the tube A, and so much 
of the val ves as is necessary to be 
spread apart will be relieved of air 
pressure, thus reducing the frictional wear on the valves 
to a minimum. To effect such communication with 
the outer air, the shank, C, is provided with short ver
tical air channels, D, the upper ends of which open out 
above the conduit, while their lower ends open into 
the space, E,  below the flap valves when in their lower· 
most opened position, whereby any compressed air in 
the pocket between the cylinders will  escape. It is 
clai med that the cost of construction and maintenance 
under this system will be low, the cltrs carrying no un
necessary weight, and there being small loss of power 
by friction, while it is unaccompanied by noise, and 
the cars can be started and stopped without j erking. 
The necessary bells,  gongs, brakes, etc. , may all be 
worked automatically by the compressed air, which 
may also, after use in the motor, be utilized to assist 
ventilation when t.his is deemed desirable. 

For further i n formation relative to this invention 
address the patentee, No. 
1251 High Street, Wes t, 
Washin gton, D. C. 

•• • •• 
T h e  Odor 0 1'  lU n sty 

Volntnes. 

One of the assistants of 
the British Museum tells 
me that visi tors to that in
I;titution frequently b ave a 
hard time getting " accli
mated " to the place. An 
hour spent in the rooms 
invariably gives the visitor 
(for the first time) a head· 
ache. Sometimes it  is only 
after repeat.ed visits that 
one is able to ind ulge his 
researches wi thout carry
ing away a h eadache with 
him. Women seem par· 
ticularly sensitive to this 
curious mltlady, which is 
said to arise from the pecu· 
l iar od or created by the 
storage of 80 many books. 
You can get sOllle idea of 
what this odor is by going 
to your bookcase, that has 
been closed for twenty
fou r  hou rs, and opening 
one o f  the doors ; immedi-
ately your olfactories will 
be greeted by the mustiest fragrance imaginable. Bib
liomaniacs profess to love this odor, and many declare 
that they cannot value a book u nless it has about it 
that u nmistltkable and ineradicable smell which infects 
a volume when once it  has crossed the sea in the hold 
of a vessel. 

Wil liam Bl ades, on the other hand, says that the 
musty smell betokens the decay of a book, and he cries 
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out against all bookcases which are tightly closed. It adds greatly to the convenience of passengers. The 
is his theory that books require pure, dry air constantly, ventilator is arranged to permit the ready flowing off 
and the result of his experiments and experience seems of water during rain w ithout obstruction to the 
to be that the most healthful kind of bookcase is one thorough ventilation of the car at all times. 
that has lattice doors, behind which may be hung thin This car forms the subject of a patent which has 
curtains to keep out the dust.-Chicago News. been granted to M r. Orlando H arriman, of No. 43 

• • • , • Wall Street, New York City. 
Explosion o f' a Dynatnlte Gun. 

At a trial of the Justin d ynamite gun, near Rome, 
New York, on May 27, the gun exploded and hundreds 
narro wly escaped being killed by the flying pieces. 
The gun was a 9 inch cannon which had been in use 
during the late war. The shell that burst the gun 
weighed 273 pounds without the explosi ve, which con-

KING'S PNEUMATIC RAILWAY SYSTEM. 

sisted of 16� pounds of dynamite, the shell being 9 
inches in d i ameter and 44 inches long. It had been 
intended to try the Justin system of projecting dyna
m ite by firing six shells, and large crowds were pres
ent. to wi tness the experiment, but the explosion took 
place in firing the first shell. 

.. . . , .. 
AN IMPROVED PASSENGER CAR. 

The illustration shows a car not exceeding in height 
the usual drawing room coaches, or at the most only 
slightly so, so that the bridges and tunnels of the 
regular railway l ines can present no obstacle to its 
passage, bu t the construction is such as to provide two 
floors or tiers of seats, thereby largel y  increasin g  the 
carrying capacity of the car. This is effected mainly 
by tbe manner in which the space at present occupied 
by the car ventilator is m ade available, the sides of the 
car roof being carried up to the full height of the usual 

ventilator section, while the 
latter is inverted, its side 
shutters opening into the 
body of the car, as shown in 
the cross sectional view. F u r
ther vertical space is also af
forded by depressing the floor 
of the car body between the 
end trucks, as shown in the 
longitUdinal view, in which 
the side is broken away. Such 
depression of the floor, how
ever, is not deemed in dis pens-

• I . )  • 

U n 1'ortunate Bridge Building. 

Another accident occurred at the Louisville and Jef
fersonville bridge, May 14, at Pier 4. The working cham
ber of the caisson had been built, launched, and was in 
position bet ween two rows of heavy gouide piles, tied 

together at heads, and the crib was 
being b uilt upon the caisson roof, 13 
courses being in position and partly 
concreted. The r iver had been rising 
rapidly, and the curren t was very 
strong, and the water about 28 feet 
d eep. The guide piles at the lower 
end gave way first, and the other side 
followed ; the caisson and crib, thus 
unsupported, toppled over and carden 
with it the caulkers and carpenters, 
and four men lost their lives, aUlong 
them Charles P. Mitchell, the superin
tendent for Sooysmith & Co. M r. 
Mitchell was s t ruck by one of the fall 
ing cross b races, and the other men 
were carried under the caisson and 
the floats by the swift current and 
drowned. 

The " six " guide piles were 18 inches 
in d iameter, driven 20 feet into the 
river bed through 28 feet of water, 
says the CouTieT Jow'nal, of Louis· 
ville. The caisson was 25 by 54 feet 
on the base and was 24 feet high, in ·  
eluding the roof. At the t ime of the 
accident the top of the caisson propel' 
was 2 feet under water, b u t  the cut-
ting edge was not quite on the river 
bed. The caissoll was ,mspended at 

the four corners by steel wire rope to the cross bracing 
supported by the guide piles.  According to the report 
of Louis P. Anshu tz, one of the caulkers, these cables 
parted and at the same time the supporting timbers 
gave way. The caisson itself is said to have turned 
completely bottom-side up. 

The Iron and Steel Illstitnte 'Will Visit the U nited 
States. 

The annual meeting of the Iron and Steel I nstitute 
was lately held in the theater of the Institution of Civil 
Engineers, London, the president, Sir Jltmes Kitson,  
occupying the chair. The following papers were 
read : 

On a new form of Siemens furnace, arrltn [!'ed to re
cover waste gases as well as waste heat, by Mr. John 
Head, London, and M. P. Pouff, Nevers. 

Calculations concerning the possibility of regenerat· 
ing the gas in the new Siemens furnace, by Prof. 
Akerman, Stockholm.  

On the critical points of  iron and steel , by M. F. Os
mond, Paris . 

On the carburization of iron by the diamond, by 
Prof. W. C .  Roberts·Austen, London. 

The changes in iron produced by thermal treatment, 
by Dr. E.  J.  Ball, London. 

On the Robert-Bessemer steel process, by Mr. F. Lyn
wood Garrison, Philadelphia. 

Aluminum in carbureted iron, by Mr. W. J. Keep, 
Detroit. 

On certain chemical phenomena in the man u factu re 
of steel, by Mr. W. Gal
braith, Chesterfield . 

The estimation of phos
phorus in the basic Sie
mens bath, by Mr. W. Gal
braith, Chesterfield. 

O n  the Rollet process 
for producing purified ca�t·  
ings, hy Mr. A. Rol l et, St. 
Etienne. 

" The autumn meeting of 
the Institute is th is year to 
be held in America. The 
meeting will be held in New 
York, Itnd we h ear, " says 
Nature, " rumors of  vast 
preparations tha t are being 
m ade by the hospitable me-

HARRIMAN'S PASSENGER CAR. tallurgists and engineers of 
the United S tates to wel

able, for it will be seen that the central aisle of the car is  come their British confreres. Members are left to make 
of full height, permitting ready access to the side seats their own way to New York, but upon landing they be
of the m!tin floor therefrom, while the side galleries come the guests of the American Institute of  Mining 
above, each accommodating only a single row of ch airs, Engineers. From an outline programme we have seen,  
do not extend to the full  width of the seats on either it would appear that the only limit to the excursion wi l l  
side of the aisle below . The car is  of the ordinary con- be the time at. the disposal of members, which, those who 
struction at the ends, except that it has a comfortable know American hospitality best will agree, is sure to be 
sIUoking and lookout room in the upper part, which exhausted long before the good nature of their hosts." 
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Pail II. 
The old process is briefly descri bed : The logs are 

taken from the river dripping with water, and sawed 
into sections of the l ength required. This operation is 
of course COUlmon to some extent in the saw mills , and 
is probab l y  famil iar to the reader. T h ese blocks are 
then taken to the machine u sed for cutting the staves, 
w h ich contains a circular saw, thus causi ng the staves 
t o  possess the curves which can be observed in any 
" o Ill mon pail or tub. But i t  is  i n  the dry houses that 
I he marked i m provements have been made. The old 
�ystem which we are descri bing consists simply of 
wheeling the staves in their green condition to the 
b rick dry house, wh ere they were dried by a huge fur
nace from which pi pes ran here and there beneath the 
rooms in which the staves wen' piled. T hese apart
ments had an open floor, that is, the d ifferent pieces of 
floooring were laid one or two inches apart to admit  
the heat from below. With this syste m from eight to 
ten days were consu med in getting the staves properly 
seasoned for use. 

THE NEW PROCESS. 

All this is changeel and i m proved. The new process 
which was i naugurated merely on trial works to a 
char m ,  and i t  is the mtention of the com pan y to adopt 
and e n l arge it. To begin with, an elevated platform is 
bui l t  about fi fty feet in the air. of considerable width, 
to allow wh eelbarrows to pass each other. To this,  
connected to and run by the main power, are built sev
eral elevators. At the  foot of the elevators are located 
the machi nes for sawing out the staves. The staves 
are sawed and thrown one by one upon this elevator, 
and by i t carried to the platform and d umped i nto the 
w heel barrows. We must pause before we go further 
to d escribe the new dry house. It is known as a " tower 
ki ln ,"  and is built to a height of about fifty feet ; 2 x 4s 
la id  on the side are the material used. O f  these tower 
k i l n s  there are but  two in the United States, the one 
a t  T roy and the one late l y  built  b y  the Menash a Wood
en 'Vare COl l l pan y. This  tower contain s  twenty apart
luents, each with a trap door at the top through which 
to dump the unseasoned staves. These apartments 
are fi lled to the brim by the wheel barrows, w hich have 
in turn been filled by the elevators to the adjoining 
platform .  Now comes the process of drying, which is 
the main advantage of the vast i mprovement, as it does 
not n ecessitate the use of fire in im mediate con nection 
with the dry house. A huge circular fan of about ten 
feet i n  diameter is cooped up in a n  iron encasement. 
This fan is so built that i n  its revolutions it draws in 
ai r. Before the apert ure to admit this air i s  running 
up and down 4,000 feet of heated i nch pipe that is heat
ed by steam from an engine in con nection. The heated 
air thus drawn in by the fan is  forced by the same 
power in under and up i nto the dry house, the floors of 
which are i ron w ith n u m erous holes through them to 
ad mit the heat. The ti l ll e  occupied to properly season 
the staves for use by this new method is from th ree to 
six days. or about one-half that occu pied by the old. No 
fi re is thus brough t i n to the i m m eo iate vici n i ty of the 
dry house. and the ease with w h ich the whole opera
tion is performed i s  remarkable. - Coopel·s' JouTnal. 

.. � .  I "  
Stone.. that wil l  Swhn i n  the Human Eye. 

E ye-stones are real ly portions of the covering of cer
tai n shel l  fish. They are fou nd at the opening of the 
shell ,  and serve to close the entrance when the animal 
d raws itself within. They are of various kinds, but 
those used as eye-stones are hard , sto n y  bodies, about 
the size of split peas, one-third to one-sixth of an inch 
in d iameter, a l ittle longer than broad . having one 
su rface plane and the other convex. 

When they have been worn by the action of the sea, 
t hey are very smooth an d s h i n i n g. Like other shells, 
they are composed of carbonate of lime. When placed 
in a weak acid ,  such a8 vinegar, a chem ical change 
takes place, carbonate acid gas is given off. and in its 
escape proo uces the movements which are popularly 
s u p posed to show that the stone is " alive. " 

When one of t h ese stones i s  placed under the eyelid,  
at the outer corner, the natural movements of the lid 
i n  winking push it grad ually toward the inner side, 
and when it comes i n  contact with the mote which is 
cau si n g  the irritation,  this is carried along and finally 
expe l l e d  w i t,h i t. The belief that such stoncs have a 
pec u l iar detect ive power, and move about in the eye 
until they find and remove the i rritating substance for 
w hich they have been " sent, " has n o  found ation in 
fact. 

It is i nteresting to know that in the l ining m elll braQ.e 
of the stomach of the crawfish there are found smal l  
bodies  w h ich go under the name 0 f " crab's eyes, " and 
look not unl ike the true eye-stones. They h ave some
t i mes been mistaken for them, and presumably would 
serve a similar purpose. 

. . . � .. 

THE tide tables for the Atlantic coast of the U nited 
States, together with 206 stations on the Atlantic coast 
of British A m e r ica, for the year 1891 , published by the 
Un ited States Coast and Geodetic S u rvey, are now 
read y for issue, and copies can be obtai ned by add ress
ing the ()ffice at W a,hiugtoll . PriCe twenty-fiVe cente. 

Jtitutif i c  �mtr i cau. 
AN IMPROVED TOBACCO PIPE TOP. 

[JUNE 7, 1 890• 
releasi ng the hoisting or trip sleeve and permitting it 
to d rop to deliver the load. 

. . . . .. 
The illustration sho ws an attachable top or cover for 

a pipe, by means of which, also, the tobacco may be 
pressed dnwn into the pipe bowl without removing the 

The Specificatio n of Letter", Patent. 
cover. It has been patented by Mr. Martin L. Schoch, 
of New Berlin, Pa. The small figure shows the bottom The late Judge Grier of the United States Supreme 

of the cover, which has numerous perforations, and is Court says : 
" There are fe w things more difficult, even for well provided upon opposite edges with u p wardly curved 

spring arms, doubled over and exte nding down to clasp ed ucated and practical lawyers, than to describe a n e w  
invention clearly, a n d  point o u t  t h e  principle which the outer edge of the bowl, in such way that the cover . . .  . . . 

b -
tl t h i d A d h dlstmgUlshes the subject of It from al l thmgs known m ay e con veIl len y a  tac el or remove . ro av-

. ·t 1 d ff 1 t '  t '  I I  before . As inven tors are rarely experts, either in phi-mg on 1 s ower en a stu er p a e IS ver ,lCa y mova- , 
ble through a hole i n  the center of the cover, as indi- lology o� la,:,

. 
i t  has long been establi�hed as a rule 

cated by the dotted lines, there being a finger piece re- that thelr W�ltlIlgS are to be scanned wlth a good de

movably attached to the u pper end of the rod. The gree of chanty. 

fi . 
h t h d d pt d to sll'de u pon .. But it is  easy to abuse this l i berality to the purpose nger plece as ears a eac en a a e 

f f d guides extending upward from the top of the cover, a 0 rau . 

'd I . I . b ' ' 1  d roun d  the rod . . The publ i c  has righ ts to be guarded also, and these pyraml a spI ra sprlllg elllg cOl e a . . 
exact that the patentee's speClficatlOn shall set forth 

SCHOCH'S TOBACCO PIPE TOP AND STUFFER. 

between the guide arms, whereby the shI ffer plate wi l l  
be held in el evated position except  when it  is pressed 
down to pack the tobacco in the bowl. 

• • • • • 
AN IMPROVED HOIST AND CONVEYER. 

The illustration represents a device adap ted for use 
in elevating and transferring heavy SUbstances, carry
ing the load h orizontall y  to any desired poi n t  and low
ering it. It has been patented by Mr. Oren W. O'Dell, 
of Penton, Mich. Fig. 1 is a side view of the device 
locked to receive a load , Fig. 2 being a front elevation 
of the carrier, which consists mainly of a hollow shell, 
near the top of the upper section of which are journ
aled two grooved pulleys, while on each side is  pivnted 
the upper end of a spring-actuated arm, which is car
ried downward and has a latch-head on its lower end. 

The latch-heads are normally held within the lo wer 
tubular section of the shell by sprin gs. A horizon tally
extending centrally- slotted l atch - lever embraces and is 
p ivoted to the central portion of the shell, and in the 
forward wall of the slot is pivoted a trip-bar. In the 
cen tral section of  the shell,  beneath a spring, which 
normally retains the latch -lever in contact with the 
tubular lower section, are two grooved p ulleys over 
which the hoisting rope passes. The h oisti ng or trip 
sleeve has a l ink at its l o wer end to which the load is 

O'DELL'S HOISTING AND CONVEYING DEVICE. 

attach ed, above which is a peripheral flange adapted 
for contact with the latch�s on t h e  side arms pivoted 
at  the u pper end of the carrier. The track-rope em
ployed i n  connection with the device is rigidly secured 

his invention so fully and definitely that it cannot be 
readily m i sunderstood."  (French V8. Rogers, vol . i. , 
Fisher's Patent Cases. p. 138. ) 

The importance of clearly and correctly describing 
the use and operation of the invention is well set forth 
in the opi n ion of a patent law j udge many years ago : 

" The intention of the inventor, so as to effect the 
obj ect designed, is to govern the construction of t h e  
language he employs. Inventors are n o t  al ways edu
cated or scientific men. Some of the most useful in
ventions have sprung from an illiterate source. Gen
ius is not always blessed with the power of language. 
Courts look to the mani fest design, in order to remove 
any ambiguity arising from the terms employed. But 
this ambiguity m ust not be such as would perplex an 
ordinary m echanic in the art to which i t  applies. " 
(Page VS. Ferry, vol. L ,  Pisher's Patent Cases, p. 298. ) 

But the com paratively recent words of Judge M i l ler, 
now of the Supreme Court of the United States, are 
like " apples of gold in pictures of silver " to the inven
tor ; they shine out in the in ventor's firmament like 
the bright moon and stars to the lonely peoplp u llder 
the splendors of the brilliant arctic night : they contain 
the most important information and advice to i n vent
ors, in words which are, at once, glowing, concise, 
beautiful and forcible : 

" The growth of the patent system in the last quarter 
of a century in this country has reached a stage in its 
p rogress where the variety and magnitude of the inter
e8ts in volved require accu racy, precision , and care in 
the preparation of all the papers on which the patent 
is found. It is no longer a scarcely recognized princi
ple struggling for a foothold ; but it  is an organized 
system with well-settled rules, su pporting itself at once 
by its utility and by the wealth which it creates and 
commands. The developed and i m proved condition of 
the pateu t  law, and of the principles which govern the 
excl usive rights conferred by i t, leave n o  excuse for 
am biguous language or vague descri ptions. 

" The public sho u l d  not be deprived of l ights sup
posed to belong to it, without being clearly told what 
it is  that limits these rights. 

" The gen i us of the inventor, constantl y making i m ·  
provernents i n  existing paten ts-a process which gives 
to the paten t system its greatest value-should not 
be restrained, by vague and indefinite descriptions of 
claims in existing p '1tents, from the salutary and neces
sary right of improving on that which has already been 
in vented. 

" It seems to us that nothing can be more j ust and 
fair, both to the patentee and the p ublic, than that the 
former should un derstand and correctly descri be j ust 
what he has invented, and for what he claims a pat
ent. "  (Merrill V8. Yeomans, vol. xL , Patent Office Ga
zette, p. 970. ) 

And the late Judge Grier, after a wide experience in 
patent legislation, rings out these solemn words of 
warning : 

. .  The courts always labor to protect a man when 
they clearly see that he has m ade a good invention 
but has got among a set of bungling fellows to draw 
his patent ; and many a time we h ave had to stretch 
almost our consciences to h elp through a good invention 
against a bad description drawn by some blockhead. 

" The difficulty has been that mechanics did not u n
derstand law, and lawyers did not understand me
chanics . "-l'he Practical Mechanic. 

at both ends, w h ere also keepers are located to en gage ... � • I ... 

the latches of the horizon tal latch-bar. The hoisting A Warning to Inventors. 

rope, attached to the hoisting or tri p sleeve, is passed The Manufacturer and Builder thinks it does not 
u p  th rough the lower tubu lar section of the carrier, I req uire m u ch sagacity to take the o.tJicial Gazelle of 
over one grooved pulley and u noer  the other within the the Patent Office. which costs $5 per year, and write 
carrier, and paral lel  with and beneath the track-rope, letters each week to several hundred patentees through
anrl thence to and over the sheave at t h e  delivery end,  out th e country, telling them you can sell their patent, 
to the operat ing drum. When the hoisting or trip and then extracting fees by various of the well known 
sleeve. with its attached load , is carried upward within methods of swindling ; but it does cal l  for an amount 
the t ubular section of the shell, its peripheral flange of rascality that has hi therto been considered a kind of 
bears aga inst a trip-rod, by lIIeans of which the hori - safeguard or restraining influence in these m atters . 
zontal latch-lever is d isengaged frolll the keeper and 'I'he plausible letters that can be w ritten throw a large 
the carri er is free to travel on the trac k-rope io the de- percentage of in ventors off their guard, and the scheme 
li very poi nt, which i s  effected b y  the f urther winding m u st be successful, as it ,till goes on. 
of the hoisting rope. The oth er  latch of the hori zontal We can do no more than warn aU who receive such 
latch -lever is then engaged by the keeper, and by such communications to throw the letters or cir(}ular/ii into 
contl\ct the spring ,milS l\t the Bide are pressed outwa.rd, the fire. 
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®orr e.9pOn bence. 

'citutifi c !tutricau. 
were in Buch a position that the movable needle j ust 
touched them. Upon the needle touching one point 

K erosene and Splderl!l. 
It completed an electrical circuit, and so started a 

'" th Ed ·t f tl C1 '  t rR A 
. pump into operation to empty a tank, and in that way 

.L 0 e � 01' 0 �e ",cten �J"C mer�can : . . 
D'd f d h th t k 

[ leSSen the weIght of the vessel. If the vessel was III 
I vou or any 0 your rea ers ever ear . a ero- I f ' 1 "  f -

. ?  h 
a most per ect eqUl I brmm, a ew ounces of water 

sene attracted spIders . I ave a large can of kerosene . t d Id b ffi '  t t t t 't '  d d '  . . eJec e wou e su C1en , 0 s ar I In an upwar 1-
m a shed, and under the faucet, to catch any drops ][j 

t' Th'  Id b '  d' t I h ked b th . . . . . R 
rec lOn, IS wou e Imme la ,e y .� ec y e 

drawmg the lIqUId, IS a tm. epeatedl y  I have found 
dl th d' I b k '  th t ·  · t  d I t . . . ,  nee e on e la rea Ing a ClrcUl , an comp e -

thIS kerosene tm filled WIth spIders, large and small,  . 
th b t h '  th th . 

t t 
. 

which have been drawn to it, apparently, for they are 
mg ano er y ouc

. 
mg e 0 er pom , so s OppI�g 

t t b 
. 

th I h I h Id h 
the pump and openmg a smal l aperture for the adlll 1S-

no 0 e seen m e room e sew ere. s ou ave 
sion of water into the tank. The vessel would there-

supposed the smell of kerosene would repel any insect, 
but these spiders come to the tin as if it were a trap for 
them, and, of course, find their death in it. K. 

Newburyport, Mass. 
• · e  • •  

Coveri n g  the S U ll'S Disk. 
To the Editor of the Scientific American : 

In the very interesti ng article on optical illusions in 
the SCIENTIFIC AMERICAN of May 17, 1890, quoted 
fro III Mr. Liverseege's paper before the Midland Coun
ties C hemists' Association, England, one slight inac
curacy occurs which I beg leave to call attention to. 
He queries, . .  What is the diameter of a sphere which 
j ust hides the sun's disk at a certain distance, say ten 
feet ? As far as I can answer the question I should say 
between three and four inches. " Mr. Liverseege evi
dentl y had not tried the experiment, which is very 
easily done, taking the full moon's disk, which is sub
stantiall y of the same average apparent diameter as 
the sun's. The problem i s  also one of simple calcula
tion. The sun and moon subtend about half a de-
gree of arc at mean d istance (32 Ill inutes). Half  a de-

2.1t 1" 2 . 3 '141 6 . 1 0 . 12 
gree of a ci rcle of 10 feet radius= --

2. 360 2 . 360 
=1 '0472 i n ches, j ust about the diameter of a silver 
q u arter dollar. At arm's length-say 2%, feet-a buck
shot 0 '26 of an i nch in diameter (about 7.( inch) fully 
covers the s un's or moon's disk, as any one may de-
monstrate by practical test. HENRY H. BATES. 

fore continually rise and fall automatical ly through a 
distance of not more than a foot or eighteen inches at 
most. By means of the sliding handle the depth could 
be i mmediately al tered to any desired extent, and the 
movable needle would then keep the vessel automati
cally at that depth as long as deRired. 

Instead of the completion of the circuit on the dial 
causing the admittance of water to sink the vessel , or 
the operation of the pumps to raise it, on the principle 
of increasing or decreasing the wei ght of the vessel, a 
similar result could be produced by decreasing or in
creasing its size. A cylinder with one end open to the 
water, and with a piston strictly watt!r-tight sliding in 
it ,  worked by an electrical machine, would produce the 
samE\ result. Drawing the piston back a few inches would 
decrease th e size while maintai ning the weight, and the 
vessel would therefore 8in k ; while forcing the pis
ton out a few inches would increase the size, and so 
make the weight of the water displaced greater than 
the weight of the vessel, and would, therefore, cause it 
to rise. The dial would keep the piston moving 
slightly backward and forward, and therefore keep the 
vessel with in very narrow limits of the desired depth. 
This may or may not, be the method employed by Mr. 
Goubet for maintaining his submarine boat at any 
desired depth, but it certainly is simple, practicablE\, 
and sure. H AROLD ROWN'l'REE. 

Westport, Mo. 

U. S. Paten t  Office, Washington, D. C., May 23, 1�90. Lal!ll!lar'l!I Treatm ent o f  Bal d u e l!ll!l. 

• ' .  I • The treatment recommended by Lassar, of Berlin, for 
S u bmaJ'ine N avigati o n .  alopecia pityrodes and alopecia areata has been attend-

To the Editor of the Scientific American : ed with some brilliant resuUs. Accord ing to Dr. 
In your issue of May 17, which is j ust to h and,  you Graetzer's article in the The1'apentisehe Monatschrift, 

have given a very i nteresting account of the ex peri- b llt  few cases resist the treatmen t, and after a few ap
ments w hich were successfully carried out with the plications the downy sprouts may be seen. The follow
submarine boat Goubet. In your account you state ing procedure is to be repeat.ed dail y : 
that these experiments proved that the Goubet is able 1. The scalp should be lathered well with a strong 
to come to a rest at any d esired depth, and to main- tar soap for ten minu tes. 
tain that position for any desi red time, and Yl)U further 2. This lather is to be removed with lukewarm water, 
st.ate that it is i mpossible to say how this paradox is  followed by colder water in abundance ; then the scalp 
real ized by the Goubet, and that it is a secret between is to be dri ed. 
the inventor and the government. 3. A solution of bichloride of mercury, 1 to 900, the 

I do not lay claim to any knowledge of the process menstru u m  being equal parts of water, glycerine, and 
w hereby this result is achieved by Mr. Goubet in his cologne or alcohol, is to be rubbed on. 
su bmarine boat, but I can easily give you a description 4. The scalp is then rubbed dry with a sol ution con
of a process whereby the result can be produced. taining beta-naphthol, 1 part, and absolute alcohol ,  
Nearly ten years ago I wrote a book for amusement 200 parts. 
somewhat similar to " Looking BackwaTd, " that is to 5. The final step in the process is an anointi ng of 
say, i t  was supposed to be an account of a theoretical the scalp with an unguent containing 2 parts of sali
socialistic governme nt, but I never took the trouble to cylic acid, 3 parts of tincture of benzoin, and 100 parts 
have the book published. I belilwe the manuscript of neatsfoot oil. 
has been destroyed, but I remember that among many This treatment should be persist.ed in  for a period of 
other inventions described in the book, I had given a six weeks or longer. Lassar, who, by the way, is the 
description of a su bmarine boat which had the power secretary-general to the International UongrE\ss of this 
of remaining at any desired depth for any length of year, has done much to awaken the profession from the 
time. The process by which t.his result was achieved lethargic state into which it had fallen in regard to the 
was a very simple one, and depends on a few well treatment of alopecia. H e  is reported to have treated 
known natural laws. A bod y that is immersed in a thousand cases in the manner described.-N. Y. Med. 
water will h ave a tendency to rise if its weight is less Jonr. 
than the weight of the water displaced, and a tendency .. , .. • .. 

to sink if its weight is greater than t.he weight of the A Collil!lioll with a ll Iceberg. 
water displaced.  While water is not incompressible, The Beacon Light. an English steamship for carrying 
yet its  compressibility is so slight that the weight of a oil  in  bulk between Liverpool an d New York, recently 
given b ulk of water is practicall y the same at the sur- arrived here in a somewhat damaged condition, having 
face of the sea and one hundred feet beneath the sur- been in contact with an iceberg. 
face. and therefore a bod y that commenced to rise or The Beacon Light was a new vessel j ust off the stocks 
fa ll, by reason of its weight being smaller or greater when she sailed. She was built for the oil trade, and 
than the weight of the water displaced, would con- had, among other im provements, a large electric light 
tinue i n  the same direction for a very considerable di s- for the purpose of searching i n  fog. The voyage was 
tance. a favorable one until the evening of May 12, when it, 

If a body that is exactly equal in weight to the water became foggy. At midnight, when the watches were 
displaced be increased in s ize or decreased in weight changed, the temperature of the water was found to be 
ever so slightly, it  will tend to rise, and a slight de- 54 deg. This did not indicate the presence of ice in the 
crease in size or increase in weight will tend to make vicinity, but, as the fog had grown n enser, Capt. Elliott 
i t  sink. While the depth of a body i n  water could not ordered the engines to be slowed down. 
be determined or regulated by the infinitesimal reduc- T wenty minutes after midnight the lookout sprang 
tion in the bulk of the water displaced, yet it can be down upon the deck and cried out : .. There's some
easily controlled by the fact that the pressure of the th ing wh i te ahead ! "  
water increases rapidly with the depth. At the sur- T h e  captain hurriedly telegraphed to the engineer to 
face of the sea the pressure is about 14 lb. to the square reverse the engines. The helm was put hard to st ar
inch ; at a depth of a little over thirty feet, it i s  28 lb., board. The shi p  had answered her helm, and began 
and at 100 feet it woul d  be about 60 lb. per square to swing her head quickly around to port. Then came 
inch .  A difference i n  depth of one foot m akes a dif- a shock and a crash, and the terrified sailors saw a 
ference in pressure of about seven ounces. A delicate great avalanche of broken ice tumbling down upon 
appl iance, which could be easily made, inside the sub- the forecastle head and pouring over upon the 
marine boat, enabled the pressure to be- shown in forward deck. The bluff of the steamer's bow had 
quarters of a pound u pon a dial with a m ovable needle. struck the foot of the ledge. It was a glanci n g  blow, 
A movable handle, sliding round the edge of the dial , and threw the B .. acon Li ght. fair l y over upon her beam 
had two points separated by a distance equal to a I ends. Great. mas�es of ice, wh i ch had been k n ocked 
quarttlf of 1\ pound division on the di!!.l , and which froUl the ied!1e, fel) i nto tOE) ()Cean, a.nd• anef �illkillg u. 
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short distance, came u p  rapidly and dealt telling blows 
upon the side and bottom of the vessel. 

The ship remained on her beam ends but a moment, 
and then q uick ly righted. She now began to feel the 
effects of her reversed engines and backed slowly away 
from the iceberg, on which the searcher was sti l l  pour
ing its light and wh ich appeared about six hundred 
feet long and ninety feet high at the peaks. The cap· 
tain fou nd that the vessel was not sinking, although 
she had evidently sprang a leak.  The air was heard 
escaping from one of the tank compartments of the  
hold which had been empty, and he immediately had 
all of the cocks of the tan ks shut and the plugs screwed 
in. The p u m ps were started , and it was found that 
these got rid of the water much faster than it poured 
into the hold, Captain El l iott was satisfied that the 
ves;sel was still seaworthy and proceeded on his course. 

The Beacon Light was built  in the yard of Sir Wil
liam Armstrong & Co. , at N ewca� tle, and registers 
2, 107 tons. Her dimen sions are : Length, 332 feet ; 
breadth of beam, 40 feet ; and depth of hold, 28 feet. 
She can make thirteen knots an hour at a com para
tively small outlay of coal. 

. . . . .. 
Grapes for Ralsinl!l. 

The California raisin industry is  one of our most 
profitable,  promising, and rapidly extending specialties. 
Not onl y so, but the raisin is winning wide reputation 
for our State in distant parts, and our raisin d istricts, 
especial ly in the San Joaq uin val l ey, are enjoying a 
good share of the influx of population. A s ingle branch 
of production which made an ou tturn last year of  one 
and a quarter million 20 pound boxes, or in round 
n u m bers 25,000,000 pounds of dried fruit, and which 
bids fair to increase this amount this year, possibly 33 
per cent, is naturally attracting m uch attention. T h i s  
interest i s  also stimulated, no doubt, by t h e  fact t h ll t.  
i n  spite o f  this producti o n  and t h e  foreign prod uct a �  
well, there is this year a great short age i n  t h e  world'� 
su ppl y of raisins. The outlook is  that those who have 
been planting raisins so resol utely and confiden tly 
during the last fe w years will find themselves luxuriat
ing in generous returns this year if no unfavorable 
influence prevents the real ization of present crop 
promise. 

In winter are seen the vines in their regular rows 
correctly aligned from any point of view. The fol iage 
has fallen, the canes h ave been pruned back to a few 
buds, and nothi ng appears to the casual observer b u t  
gnarly stum ps' with crests o f  pronged �purs, the old 
bark black, ragged,  and uninviting, the ground cov
ered with rubbish of dead leaves and brush and clods. 
Such is the aspect of a vineyard until the winter rai ns 
start the growth of verdure along the rows, then follow 
the plowing and harrowing, or cultivating, and the 
sorry vin e  stumps are surrounded by an even sur
face of well pulverized soil ; soon the vine feels the 
warmth of th e spring sunshine, the fol iage starts, 
the gnarly, spurred head of the vine is h idden be
neath a tuft of crisp, deli cate leaves ; t h  .. n, if frosts 
forbear, out shoot the canes w i th twining tendrils, the 
vine stu mp is lost to sight, the field becomes an ex
panse of beautiful green mounds. Back and forth go 
the cultivators, each time the path way of bro w n  soi l  
bpcoming n arrower, until a t  last vine l inks  tend ri l s 
with vine, and the field is a sea of green ; vine stu m p ,  
brown soil, everything i s  concealed beneath the dense 
mantle of verdu re. Such is the California vineyard at 
midsum m er. In young vineyards there will be pro
truding stakes and bare patches of soi l,  but in the old 
vineyards t.h ere is neither sign of stake nor trellis. The 
vine pruned to support its own weight, except such as 
it can distri bute over the surrounding soi l ,  needs no 
support. There is nothing handsomer in the mid
summer landscape than the green of the vineyard 
contrasting wi th the b rowns and yellows of the g" ain 
fields or the unim proved hil lsides. Orchards are 
green as well, bnt the vine has a density of fol iage and 
a uniform verdure which can be selected as far as the 
eye can perceive. 

As the summer shades into autu m n ,  t.he scenes in the 
vineyard change. The heavy clusters of ripe grapes 
are gathered, spread upon wooden trays, and exposed 
to the clear .mnshine and warm dry nigh t air of the 
interi or valleys of Cali fornia. As the available space 
between t.he vines does not always accolI. modate the 
fruit, all surrounding spaces are e m ployed . The 
aven ues around the vi nes are spread with trays, and 
the banks of the irrigation ditch are also covered.
Min. and Sci. Press. 

• • • • • 
A rtificia l G u tta -Perc h a .  

Dr. Purcell Taylor, of London,  clai l ll �  to h ave suc
ceeded in making a n e w  insulating material,  having 
all the properties of gutta-percha, hut with a higher 
dielectric resistance. The new su bstance, wh ich is  to 
be called " purcell ite, " is, according to the writer, very 
tough and elastic. A ,1i ece of i ron covered w i th it,  h e  
states, was hammered o n t  flat, then ben t and twisted 
until  i t  broke, w i thout even crackin g  the covering. 
The cost, it is added, is only abou t 1 -40 that of gu tta
perch a. I t  Illay be made an y color, and either flexi ble 

or rigid, 
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� titutifit �mtritltu. 
!---
COAL HANDLING MACHINERY AT THE RONDOUT YARD shear frames are used, whose general features of con- Coal is now discharged from the elevator chute to a 

OF THE DELAWARE AND HUDSON CANAL CO. struction and arrangement are shown very clearly in smal l pocket, and falls between the floats at the lower 
A coal elevating, trim ming, and reload ing apparatus the engravings. Two trusses are used for each pile of end of the conveyer tr uss of the tri m m er, near the 

has recently been erected on the dock of the Delaware coal . T hey are joi ned at the top, or apex, by a large ground level. 'l' h e  floats actuated by the chain draw 
& H udson Canal Co. , at Rondout, N. Y. The company pin passing through them, forming a species of hinged the coal away through the trough . Acted on by the 
have possession of a n  artificial island i n  the middle of j oint. At the lower ends they are based upon masonry moving floats, the coal is carried up the inclined trough 
Rondout C reek, which is entirely devoted to the stor· and piling, and in addition two tension rods run across until it reaches the end of the ribbon. Here it fal ls  
age of coal . It is surrounded by a bulkhead, and can the yard from the base of  one truss to that of  the other, through the trough, now bottomless, and the formation 
accommodate a very large number of vessels. 'l'he D. forming a tension m e m be r  or chord. They are steadied of a coal heap begi ns.  At this point, which becomes 
&; H. canal enters the upper end of the apex of a cone of coal , the mass 
t i l e  creek, and barges direct from rapidly rises, and in a few min utes 
the anthracite coal regions during the ribbon has to be still further 
the season are continually arriving. advanced. In this way a conical 
Some are dischargerl at the island, heap is formed. As it rises it ac-
others are sent on without breaking quires greater area of base, and the 
bulk to customers. ribbon is  shifted less frequently. 

The coal hand ling plant which The same operation continues u ntil 
we i llu strate embodies the appara- the heap reaches the apex of the 
tus of the Dodge Coal Storage Co. , trusses. The two tru sses are placed 
of Philad e l p h ia, Pa. It may be re- as near ly  as possible at the angl e of 
solved into three parts : The eleva- repose of coal , and it is surprisi u g  
tors, which discharge t h e  boats, to see how closel y  the proper angle 
emp tying them of their cargo ; the has been obtained. 'l'his angl e is 
trimmers, which take the coal from about 50° at the poin t  of j u n cture 
the elevators and deposit it upon and abuts at an angle of about 
the heaps ; and finally the reload- 30° with the grou nd. 
ers, which transfer coal from the The coal reloaders work on the 
heaps to the holds of outgoing same general principle. One of 
barges or other vessels. them is shown complete in the cen-

The elevators at present in use are tel' of the upper front page engrav-
floating structures, constructed on ing, and the pivoted end of the 
the general lines of a grain e leva- truss and the elevated path of the 
tor. These ele vators have a capa- del ivery end is shown in accom-
city of handling about 5,000 tons of panying cut. An endless chain, 
coal a day, and were constructed armed with floats, is carried around 
for this company by the Chase a truss, which in this case lies 
Patent  Elevator Co. of Fall River, - ..... _ on its side upon the ground, and 
Mass. An endless chain carrying � .  which i s  supported by wheels 
buc kets is kept in motion around �<\ ,'< 

-... which run on circular tracks. The 
a movable d rop frame, which is truss is pivoted at one end, and by 
raised or lowered by tackle. The means of a windlass worked by 
frame is lowered end ways into a THE RELOADER SHOWING METHOD OF RAISING AND DELIVERING COAL INTO THE BARGE. hand, which operates the ch ain 
vessel's hold, and at ollce makes running along one of the tracks, 
its way through the coal until it reaches the bottom of I by guys f�stened to th e apex. An endless chain

. 
is  ar- the great truss, which m ay be several hundred feet 

the hold, upon which the base of the frame sets. The ranged wit.h pulleys so as to travel up and down 1Il two in length, is swung around in the arc of a circle, 
stri n g  of buckets carry up coal continuously, while the troughs, going up in one trough and d escendin g  in the against the base of any pile which it is desired to 
frame seeks its bearin g  and rapidly raises it to the other.  These troughs are carried by the truss on one reload into a vessel. 
upper part of the elevator. Here it is  received in side of the pile, termed the conveyer truss. At i n ter- As the chain approaches the edge of the wharf, it 
pockets and is weighed. There are two weighing vals on the chain square plates of iron or floats are at- is carried up so as to form an elevator and feed the 
hoppers, so that the elevator need not be stopped w hile tached that extend down from it and scrape along coal into hoppers. Froln these hoppers it is drawn 
the final adj ustment of the weights takes place. It is upon the bottom of the lower trough. The other into pockets for weighing. It is weighed and then 
then delivered through a short chute to the foot of the trough lies along the upper member of the truss and is discharged through a chute into the hold o f  a vessel. 
coal trim mers. more properly a guide, the plates occupying the reverse Here also it is screened. The reloader differs from the 

I n  the lo wer cut on this page we illustrate an im- position i n  it. Coal thrown in to the lower trough will  trimmer, as far as its operations upon the level ground 
p roved elevator which is  shortly to be tested. This follow the motion of the chain. The floats fit the are concerned, in havin g  no t rough. In operation, 
presents several distinctive features, which are shown trough approximately only. The bottom of the when it is swung in against the base of a heap, the 
clearly i n  the drawing. The endless chain of buc- trongh up which the coal ascends is  a steel band or floats cut into the coal and scrape it away from the 
kets i s  retained,  but the elevating arrangements are ribbon 12 in.  wide and VB in. thick. At its lower end base of the heap and bear it on to the scales and 10ad
modified so as to permit it to extend outward from it is attached to a drum, around which it can be wound, ing chute. 
the pier line a 'lll fficient d istance to reach the center while to its upper end a w ire rope is attached by a A gang of men is in attendance, who regulate the 
of a boa t. The b ucket chain is worked from a fixed shackle. This rope runs up the truss under the center flow of coal in order that it  may not be too rapid, 
coulltershaft, and the b uckets perform a double role, of the working trough, and is carried around a p ulley who keep the t racks clear, so that the reloader 
that of ele vating and su bsequently of transferring at its u pper end, then running down to the base of the I can be swung in agai nst the heap, and who operate the 
horizontal ly  the coal by d rawing it along a trough. frame, being contained within a gas pipe 011 its down- windlass as req u ired. Although the floats on the level 
The diagram shows the easy adj ustability to height of ward course, and below is attached to a windlass. This ground are not confined within a trough, the coal itself 

DETAIL SHOWING CONSTRUCTION OF TRIMMER AND RELOADER AND NEW TYPE OF ELEVATOR. 
this new type of elevator, provi des a movable bottom for the trough, one which 
which it will be observed can be drawn up as far as desired, or which can be low
is to be established upon ered, always closing the bottom of the trough for the 
the pier. extent which may be used. The lowering operation 

By the elevators of whatever system, the coal i s  l ifted consists i n  feeding out rope from th e windlass and wind
from the boat's hold and passed th rough a chute to the ing the ribbon in upon its drum, so as to keep it tight
base of the trim mers. D uring this passage it is screen- \ ly stretched. The reverse operation draws up the rib
ed, a portion of the bottom of the chute being formed bon and closes the trou gh for a greater or less portion 
of open work for this pur pose. While m uch of the dis- of its length.  In using the apparatus for trimming 
charging is done w i thout any manual assistance, a coal the following is the sequence of operations : 
gang of trimmers i s  kept in th e boat, who shovel coal The chai n with its floats i s  put in motion . The steel 
down to the mouth or lower end of the elevator frame. l'Ibbon is drawn u p  to a poi n t  a l ittle beyond the pro-

Havi n g  reached the dock, the coal has next to be posed base of the pile, one point of which always coin·  
raised and formed i nto piles. For this purpolle trussed eides approximately with the lower end of the truss. 

forms windrows w hich act as the sides of a trough, and 
hold the moving coal perfectly in pl ace. Where it ele
vates the coal, troughs are provided. 

This gives a general idea of the operations of the three 
parts of the plant. In the outline drawing al read y allud
ed to, the elevator, trimmer, and reloader are al l shown 
in their proper relations to each other. At the base of 
the conveyer truss i s  shown the drum on whifth the steel 
ribbon is wound. Along the base of the heap the reloader 
chain can be traced, which afterward ascends the in
clined plane on the left side of  the cut. The small 
plan shows the formation of two coal heaps with 
the reloader between t h em, resting on the circular 
tracks. As the latter has to serve for two heaps, 
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the machinery is arranged to drive the chain in either 

direction. 
As regards other details, the chains of the trimmers 

and reloaders are driven by sprocket wheels. This 
would not answer for the elevators of the type now in 
use, as ihey have to be raised and lowered. A short 
endless chain, driven from a sprocket wheel, lies within 
the main b ucket chain. Teeth are 
attached to its links which, catch
ing the links of the bucket chain, 
drive it at whatever level the frame 
may be set. Tension screws are 
applied to the bearings to keep the 
chains stretched. Between each 
pair of links where they would 
otherwise come in contact with 
each other is a bearing block of 
malleable iron that prevents wear 
and supplies a more fixed journal
ing for the end of the link. 

The capacity of the yard is placed 
at 1 20, 000 t ons. There are six trim
mers. The largest pair, 74 feet high 
and 260 feet spread, can form a pile 
of 30,000 tons capacity. There are 
three reloaders, one for each pair of 
trimmers. Five elevators are at 
present in use. In general the con
veying machinery can dispose of 
two or three tons a minute. One 
important feature is that the coal is 
never dropped m ore than a foot, 
so that the formation of slack is 
avoided. T wo engines, aggregating 
about 200 horse power, drive the 
trimmers and reloaders, of course 
not all at once. 

,-cieutifi c jtu�riclu. 
AN IMPROVED MAIL CAR. 

The illustration represents a novel construction de
signed to facilitate the delivery of mail bags from a 
moving train, and also the taking up of mail bags by 
such a train, which forms the subject of several patents 
issued to Mr. William H. Elliot. of No. 499 Eighth 
Street, Brooklyn, N. Y. , to whom those desiring fur-

ing ready means for turning outward the spout of the 
circular chamber, this drum, with the crank or l ever by 
which it is operated, being the only portion of the mail 
receiving and delivering apparatus which takes u p  any 
space within the car proper. The curved bar located 
at or near the platform of the station releases the bags 
from the hooks on the car delivery bar, and they fall 

automatically  into the box sunk 
under the track, where they are in 
no danger of being carried by mo
mentum under and being crushed 
beneath the wheels of the cars, as 
sometimes happens when they are 
thrown loosely on the platform of 
the station. The bags may be de
li vered by the car and collected 
Bimultaneously, as the operations 
of delivery and collection do not 
in any way interfere with each 
other. 

.... . . .  � 
Af"r.ca;. Indigo. 

The large capacity of the yard 
provides an element of security 

ELLIOT'S MAIL CAR AND DEVICES FOR RECEIVING AND DELIVERING MAIL BAGS. 

The prod uction of indigo in West 
Africa, says the Deutsche Wollen 
Gewerbe, is almost entirely in the 
charge of women, and its extent 
depends u pon the manu facture of 
cotton goods by the natives. How 
important this ind ustry is can be 
j u dged from the fact that millions 
of meters of cotton fabrics are an
nually manufactured, upon the 
primitive hand looms of the coun
try, for the domestic consumption 
and for export. Especially exten
sive is the export of these goods to 
Brazil, where they have become very 
fashionable and are particularl y 

against strikes or other interrn ptions in the coal sup
ply. It  represents the distri buting point for anthra
cite coal by water in all directions, while coal may be 
sent by barges across tht' Hudson River to be trans
ferred to other railroads. Improved coal-handling ma
chinery makes such transfer economical. 

.. . . . .  
AN IMPROVED ELEVATOR CAR. 

The illustration represents an elevator car designed 
to facilitate the handling, transferring, and stowage 
into cars of grain that has been deposited in cribs or 
granaries along the line of a railway, affording an ele
vator privilege at every station in the country upon 
roads employing such cars. It has been patente d by 
Mr. James E. Snevely, of C hetopa, Kansas. The car is 
divided into three compartments, one of 
which accommodates a boiler and engine, 
the smoke stack being hinged to fold 
down upon the car roof when the car is 
in transit. In the second com partment 
is a frame, adapted to be raised by chains 
and windlasses, or lowered so that its top 
will be flush with and form a portion of 
the car roof, the windlasses being located 
in the third compartment. The frame
work supports hoppers connected with 
scale beams so arranged that the weight 
of the grain m ay be read by an attend
ant upon the car roof, and the hoppers 
have d ischarge orifices to a conveyer belt 
that leads to a chute extending outward 
through the side of the car, where it is 
connected with such number of conveyers 
as may be necessary to reach the car that 
it is desired to load. A bucketed elevator 
is provided to transfer to the car the grain 
or corn to be handled, the ele vator deliv
ering directly to the receiving trough of 
a co�nbined sheller and separator, and in 
connection with this elevator is a con
veyer driven by a chain connection and 
arranged to be passed beneath the floor
ing of a crib or granary. This elevator is 
designed to have a capacity of three 
thousand bushels per day, while requir
ing the labor of only four men to ope
rate it. 

.. . ... 
Pre.ence of" Mind in a Parrot_ 

A dispatch to the New York W01'ld 
from St. Louis says : Several days ago a 
thief entered the house of Dr. D. Mor
row, at No. 308 Jefferson Avenue, and, 
choosing between a sideboard full of sil-
verware and a red-tailed gray parrot in a gilded cage, 
took the latter. The error of his prefer.mce was soon 
made manifest to him when the burglar reached the 
st.reet, for the parrot set up vociferous cries of " Stop 
thief ! "  and whistled up all the dogs in the neigh 
borhood. The thief stood t.his as long as there seemed 
the faintest show of escaping in spite of it, but at 
last, as men, boys, and dogs closed around him, he 
threw down the cage and nimbly sped away, but was 
soon arrested. 

ther partlcmIars should apply. The receiver consists 
of a cylindrical chamber located belo w the car floor 
between the front and rear trucks, and arranged upon 
a vertical axis, the chamber having at one side an en
trance snout,. which, by turning the chamber on its 
axis, will be sw ung out at the side of the car. This 
spout may be joined to the circular chamber by a hinge, 
if preferred, when it would be swung out independent
ly of the inner chamber. In the top of the spout is a 
slot, adapted to engage and release the hooks by which 
the filied mail bags are held upon a properly arran ged 
delivery bar, the bags being then carried into and 
around the circular chamber until their momentum is 
lost by friction. The station del ivery bar, as shown, 
is  hinged to standards at a short distance from the side 

SNEVELY'S ELEVATOR CAR. 

of the track, and a chain or cord extends outward from 
the bar to a fixed support, whereby the bar may be 
readily held at the desired height. The station re
ceiver is shown in the form of a rectangular box sunk 
at the side of the track, and extending partly over it 
is a curved rail adapted to engage the hooks of the 
mail bags held upon a delivery bar swung out from the 
side of the car. This car delivery bar is adapted to be 
swung out and i n  by means of a cord passing to a drum 
inside, simple connections with such drum also afford-

used for decorative purposes. The 
most popular color for these fabrics is the blue derived 
from indigo. A com mission which, in 1886, was sent 
by the govern ment from Lagos to Yoruba, to report 
on the culture of indigo, stated that in the city of Iba
dan, with a population of about 150, 000, nearly every
body is clothed in blue stuffs. Upon the banks of the 
Gambia River this industry is carried on very exten
sively. The indigo is there known under various 
names, as " Carro " i n  Mandingo, " N'Gangh a "  in 
Volof, " Elu " in Yoruba, " Suini " or " Luni " in Hous
sa, while the plant is called " Baba. " In the valley of 
the Niger River the pure precipitate is produced, in 
which form alone the indigo has a market value. In 
Gambia and Yoruba it is found in the form of balls of 
rotten leaves, mostly mixed with cowdung, and with-

out com mercial val ue outside the coun
try. The process of extractin g  the indi�o 
is as follow!; : In an earthen vessel of about 
60 quarts capacity t.he leaves are steeped 
and thereby an extract produced, which 
is fermented ; then the liquid is poured 
off and ex posed to the action of the air. 
When the precipitation takes place and 
all the dyestuff has settled to the bottom 
of the vessel, the supernatant liq uor is 
poured off, the pulverulent preci pitate 
mixed with a little gum and formed i nto 
small balls, etc. The materials to be 
dred are steeped in the extract before 
exposing i t  to the air, and dried i n  the 
open air, which operation is  repeat.ed 
until the desired shade is obtained. For 
the production of stripes or of patterns 
in different shades of color, the material 
is sewed together where a lighter shade 
is desired, whereby the intensity of the 
blue is dimin ished. 

_ 1.1 . 
Paper Matrices. 

Paper matrices for making stereotype 
plates from type forms, used in n ewspaper 
offices, are prepared as follows : Make a 
jelly paste of flour, starch and whiting. 
Dampen a sheet of soft blotting paper, 
cover its surface with the paste, lay there
on a sheet of fine tissue paper, cover the 
surface with paste, and so on until four 
to six sheets of the tissue paper have been 
laid on. 

The combined sheet thus made is then 
placed, tissue face down, upon the form 
of types, which are previously dusted 
with whiting, and with a brush driven 
down upon the types and thereon allowed 

to dry; The operation of drying is facilitated by hav-
ing the types warmed by placing them upon a steam· 
heated table. A blanket is placed over the paper dur
ing the drying operation. 

• · e  • •  
A WEAK galvanic current. which will sometimes cure 

a toothache, may be generated by placing a silver coin 
on one side of the gum and a piece of zinc on the other. 
Rinsing the mouth with acidulated water will increase 
·the effect. 
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'relephone Engi neering. 

In a recent paper on this subject read before the 
New York Electrical Society by Mr. Joh n J. Carty, he 
says : 

Telephony is not wholly confined to the stud y of 
e l ectricity ; a broad and comprehensive knowledge of 
the subject requires also some fam iliarity with the 
ph ysiology of the human voice and ear and an inti
m ate acquai ntance with the science of acoustics. A 
t e l e phonist sho u l d  be a good deal of a physicist. 

T h e  phon ograph is  destined to form an important 
part of the telephone system of the future. At some 
time no doubt a phonograph may be inserted in a tele
phone line to act as a sort of " talk meter, " recording 
all conversation which goes over it. I once thought of 
a cnrious use to w h ich the phonograph might be put, 
that is,  i n  transmitting speech through one of the ex
ist ing ocean cables. I have n o  doubt that a cable 
could be designed which would enable us to talk d i
rect to Europe. In such a cable t h e  i d ea would be to 
have the capacity and resistance as lo w as possible. 
Perh aps i f  t h e re were a cable ten feet thick, we might 
talk t h rough it .  'With the present cables signals are 
transmitted so s lowly that before one telephone vibra
t ion reaches i t s  destination, another is piled in on top 
of i t, and con fusion is the resurt. Now, my idea was to 
fi rst speak into a phon ograph and then turn the cylin
d e r  at a s peed no faster t h a n  the cable can take care 
of the impulses, and to have at the other end a phono
graph, also re volving slowly (but not secessarily syn
chrono usly), u pon which a record woul d be made, This 
second cyl i nder could then be revolved at the p roper 
speed , and i f  all  went well, the transm ission of speech 
t h rough an exist ing open cable would have heen ac
com pl ished. It has been esti mated from a microscopic 
exa m i n ation of the word " Hello " on a phonograph 
cyl inder that i t  con t ains  sixteen thousand indentations. 
I f  this is true, it  would be q u icker to sen d  the phono
g-raph cylinder by lIIail than to rely upon the cabl e. 

The rad iophone of Prof. Bell i n volves the m ost del i 
cate and co m pli cated theories of interaction with i n  
h uman kno wledge. By means of this wonderful i n stru
ment, as you all  know, it  i s  possi ble to telephone be
t ween d istant points without the aid of a wire. The 
ether is u �ed to convey the i m pulses. This instrument 
has not yet fou n d  i ts way into practical use, but must 
some day form a n  important part i n  telephone sys
tems. 

Telephonll engineering is a science of the future. It 
is interesting on account of its possibilities rather than 
because of what h as been accom plished.  At th e  same 
time, the work which i s  daily being carried on by the 
system o f  the Long Di stance Com pany sh ows that the 
plant of that com pany is  unique among the engineer
i n g  feats of the world . 

Before the introd uction of the telegraphs and rail
road s into this country it was doubtful if our union of 
States would be rendered sufficie n tly homogeneous t o  
hold together ; but steam a n d  the tel egraph have, u p  
t o  t h e  present time, enabled us t o  expand far beyond 
the conceptions of our forefathers and still remain the 
prosperou s  and u nited country that formed their ideal. 
St i l l ,  as our civilization becomes more com plex, there 
is  a demand for a more complete intimacy between the 
various porti ons of our body-politic, and the long-dis
tance telephone comes in to meet this want and supple
lIlent  the rail road, t elegraph,  and mail. 

There is a possibil ity i n  connection with long· dis
tance telephone service which has never before been 
pointed out, and t h at is  its effect upon the language 
of our nation.  As is wel l known, where peopl e in dif
feren t  sections of a country rarely com e  in speaking 
con tact with each other, there is a gradual change i n  
the lan guage which ult i m at e l y  results i n  t h e  formation 
of a dialect ; and while  the telephone can never com
pensate for those differences in speech which are due 
to cl imatic infl uences, it will be an important factor in 
preserving the uniformity of our language. 

The telephone has never been used in a great war, 
but  it is capable of martial application, perhaps not 
as i m portant,  but not l ess unique, than ch aracterizes 
its use in t i m e  of  peace. A sh ort time ago, Gen eral 
Manage r Hal l, of t h e  Buffalo Telephone Company, 
assem bled i n  le�s than half an hour the en tire Board 
of Trade of that c ity to attend a meeti n g  on an i lIl 
portant subject connected with their com mercial in ter
ests, and w h i ch meeting could only have been called 
by the aid of the telephone. 'l'his should sllggest to 
our m i l i tary authorities i ts ut i l ity in the mobil ization 
of the various S tate milit ia organizations. With a 
telephone i n  every block i n  e very city in the lan d, it 
wou l d  be possi ble to assemble all of the State mili tia 
o f  th i s  country in a fe w hours.  In Germ any, the tele
n h one, like the telegraph and railroad , is  controlled 
t l)' the government, and telephone officials are assign
ed to a regular place in the field, to be taken on the 
com mencement of h ostil i ties.  

Some time ago Mr. Preece made some experim ents to 
determine the effect of the great Deptfol'd 10,000 volt 
alternating current dynamo upon neighboring tele
phones, and he came to the conclusion that when this 
dynamo was working, all of the telephones in London 
would be interfered with, owing to their connection 
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with the earth. At that time I pointed out that by 
means of a dynamo properly connected with the earth 
and a set of telephones a besieged garrison might com
municate with a relief party by signaling through the 
earth itself. Simi lar signals m ight be sent with the 
aid ,)f a telephone from a ship to the shore, or from one 
shi p to another. In this connection a remarkable state
ment has recently been attributed to Mr. Preece, to the 
effect that the operation of the Deptford dynamo cre
ated disturbance in the telephones of Paris. 

. '  .. . . 

Micro .. co pickl Note,,_ 

Preservation of Alga? *-Having been perfectly suc
cessful in preserving the color of many of our fresh 
water algre, it  may be that the sallie method woul d  
prove successful with desm ids. My plan i s  !Simply to 
h'lve a wid e-mouthed bottle, with gl ass stopper, filled 
with distilled water, in which I have a number of 
pieces of camphor. When it  is desired to mount the 
algre, I place a portion of the same in some o f  this cam 
phorated water, to which a few drops of glycerine have 
been added, in a watch glass. At fir.,t it will become a 
yellow lemon color, but after a fe w hOllrs the original 
green returns in its full vividness, and then I at once 
mount in a shal l o w  cell, with a portion of the fluid. 
Drapa1'rwldia plnmosa thus mounted, twenty years 
ago, is  to-day as beautifully green as at first, and the 
chlorophyl seems to be unchanged . 

Camphor wate1' is made by placi ng a l ump of cam
phor in distilled water and leaving it t h e re for several 
days, or until  the fluid acq u i res a strong camphoric 
taste. It is used for mounting certain delicate vegeta
ble structu res. Creosote water, Ilsed for the same pur
pose, is  made by dissol ving creosote in a m ixture of one 
part of alcohol and thirty parts of water. 

Meth yl alcoh ol. alcohol and glycerine, alcohol and 
carbol ic acid, glycerine and honey, and a thousand 
other mixtures have been suggested from time to time 
as media possessing real or fancied advantages for gen
eral or special mounting purposes, but an experience of 
nearly twenty years with glyceri ne, balsam, and dam
mar h as con vinced me that these are practically all
sufficient, save in very isolated cases, as for i nstance 
where a l iquid with a very high refractive index is 
required for some special investigation. t- The Micro-
scope. 

• • • • • 

Confectloner .. - Secret ... 

" People think that we charge a great deal for put
ting ice cream in moulds, " said a confectioner to a Star 
writer the other day, " but that is because they don't 
realize w h at a skilled and d i fficult labor it is.  It  does 
seem a high price to pay $2. 50 for three pi nts of water 
ice-itself  worth only 75 cents-in a shape. However, 
you will readily see that it is not excessiv e  when I de
scribe the elaborateness of the process. Su ppose YOIl 
order your three pints of cream in the sh ape of a hen, 
which is a comparatively simple one. I say you can 
i m agine that it is merely necessary to sq ueeze the ma
terial into the mould w i t h  a spoon and then empty it 
out of the form, a l l  ready to go on the table. As a 
matter of fact, the filling of the mould requires great 
care and skil l .  

" The operator has to take the material bit by bit and 
force it with his fingers into every crevice o f  the interior 
of the pewter, which is usually i n  two or three pieces. 
In the case of the hen, the bird opens into two halves 
from bill to tail, at the back, and thfl workman, seated 
before a row of tubs containing different kinds of 
cream, first fills in the wings with chocolate ; then he 
stuffs the places for  the bill  and crest with oran ge 
water ice, and :loads the breast cavit.y with speckled 
bisque to give the proper effect. The tail is filled with 
pistache and the body suitabl y made up otherwise, the 
mould heing final l y  closed and the halves fastened to
gether again. But that is only the beginning. Next, 
the moul d thus stuffed must be put in a freezer, 
w.ith ice and salt around it for a while, and when 
it has got thoroughly hard, the cream hen is 
taken out of the mould and put in a cold air box 
to freeze some more. When it comes out of that 
it is  like a rock, and the last thing i s  to touch up 
the feathers with water colors, outli nll the eyes, and 
give a smooth finish to the general effect. Then you 
have your hen n atural as life, with a yel low beak and 
crest, bro wn wings, speckled body, and green tail.  
May be you seat her i n  a nest of spun sugar to heighten 
the effect. This is  what you call art. The ice cream, 
too, tastes better when so prettily served.  Of course, 
each kind of mould is filled on a different artistic plan. 
A swan, for instance, would be all of white vanilla with 
a yellow water ice bill . " 

.. Where do the moulds that you use come from ? "  
the confectioner was asked. 

" From Paris, "  he replied. .. They are very expen
sive. T wenty-five dol lars apiece they cost, i f  not 
very elaborate. Pe wter is the material always used, 
and I think they are made on wooden models. You 
can see for yourself how carefully they are made-each 

* W. H. Wamsley, in JlYUrn. Of Micro8. aoo Nat. �. 
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feather distinctly carved out so that it shows naturally 
in the cream bird. Beasts of different kinds and other 
things are equally artistic in other ways. " 

" You were speaking of spun sugar. How is it that 
you make it ? "  

" That i s  a confectioner's secret, and I oughtn't to 
give it away. However, I will tell you. No end of 
people exercise their wits to the point of despai r in try
ing to make SpUR sugar. 'l'hey know how to boil the 
sugar to j ust the right point, so that it will spin 
beautful threads, like silk ; but when they have spun 
a few such t hreads, laboriously-not enough to fill a 
spool, perhaps - the mixture gets hardened and 
' sugary,' and wont spin any more from the forks or 
whatever unsuitable instruments are em ployed. .Now, 
I will inform you very simply how to make as good 
spun sugar as a confectioner can, in any q uantity you 
may desire. Take two parts of gran ulated sugar to 
one part of cold water and stir them together in a 
saucepan-the larger the quantity, the easier the ope
ration. 

Let the mixture boil hard, without sti rring, until 
a l ittle of it dropped into cold water becomes at 
once as brittle as glass. Then remove the sancepan 
to a table and you are ready for business. Previously 
you m ust have provided yourse l f  with a baker's egg 
beater, the wire end of w hich you have cut off with 
wire nippers, so a,,; "J leave a handle with perhaps fifty 
long w i re points projecting from the end. This is the 
tool with which spun sugar is made. You dip it into 
the saucepan and draw it out, a th read of candied 
sugar hanging fl'Om each point, and thereupon you 
W8,ve the tool i n  every direction , to the right and left, 
over your head and all around as far as you can 
reach, above the greased pans with which you have 
com pletely covered as large an area on table and floor 
as possible. 

When I make spun sugar, I place in the middle 
of a large room a large q u antity of the boiling 
su gar and cover the entire floor, save the small space 
necessary for standing room, with huge bakers' pans. 
'rhen my assistant and m yself dip  our wire brushes 
into the hot candy and throw the spun threads al l over 
the place, up to the ceiling and this way and that, 
redipping the brushes as often as is necessary, until 
the room looks like a silk factory. Finally, when we 
have spun all we want, it is gathered up and made into 
any shape desi red. By the way, it may interest you 
to know that if you will  dip white grapes, mandarin 
oranges, figs, nuts and such things into the sam e mix
ture that i:; prepared for spun sugar, you cau make in 
this way as good fnut glaces as can be bought at any 
confectioner's. When the sugar has been boiled to a 
" crack," pour it int.o previously warmed cu ps, d rop i n  
your fruits, fi s h  t h e m  o u t  as q uickly a s  possible w i t h  
forks, place t h e m  on greased pans. a n d  s e t  t h e m  o u t  in 
the cold for a few moments. T wenty minutes later 
you will have the most delicious candies procurable. 
Would you like to know how to make ice cream for 
yourself as well as any confectioner can make it ? "  

" Very m uch indeed."  
" .Noth i n g  could possibly be sim pler. 
" In the first place use pure cream, unmixed with milk 

or water-so long as the cream is not unusuall y thick 
-and fresh fruits. If you wan t to make strawberry' 
ice cream, take a full q uart of strawberries and a quart 
of cream. Mash the strawberries, put some sugar on 
them, and let them stand an hour or two. 'l'hen mix 
them with the eream and sweeten to the taste. 
Put the m ixture into a freezer, turn the crank, and 
when it is frozen it will be as good ice cream as 
any one can produce. For orange wat.er ice take the 
j u ice o f  a dozen oranges and three lemons and put 
with it as much water as there is j uice, with sugar to 
suit the taste : then freeze it. The reason why home
made ice cream is nearl y always a failure is that house
wives wiII put m ilk or even arrow root into it. "  

" I s  not a good deal o f  ice cream wasted by getting 
stale on your hands 7 "  

" Not s o  much as a h alf pint. I t  will keep in defi
nitely in the porcelain-lined vessels we use. Tin is not 
good for the p urpose, because it corrodes. How do 
w e  di spose of cakes that get stale on our  hands ? 
Thro w  them into the garbage barrel ; nobody is poor 
enough hereabouts t o  want staie cake. The d ough 
n uts and one or two other t h i n gs sometimes are given 
to the garbage man personal l y. We d on't lose so 
m uch in that way as you migh t s u ppose. Our l oss is 
ch iefly on charlotte russes, cream cakes, and ecl ai res, 
all of which sonr in a day. The demand for these 
goods is very capri cious, and we can n e ver tell how 
many wil l  be  cal led for  within a given 2 4  hours. May 
be 20 or 30 charlottes, for instance, w i l l  be left on the 
counter of an evening to be t h rown away next morn
i ng. Mixed cakes, such as pound cakes, keep much 
better, though all cakes are best not later than the 
day after they are made. Macaroons will  last fresh 
enough for a week. Pies are never left on our hands, 
because the demand for them is a very steady one. 
We m ight keep cakes for a long time i n  cold,  air-tight 
boxe,,;, but it  is a trade necessity to have them al w ays 
exposed on the counter or in  a glass case that is con· 
Iltaotly opened.- Washington !Star. 
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WOOD CARVING. 

To one having an idea of form and proportion, wood 
carving is not very difficult, even though a practical 
knowledge of drawing and modeling be wanting. 
C reditable specimens of carving have been produced 
by means of the pocket knife alone, by persons having 
dextrous hands and good eyes ; but it takes a good 
workman to produce a fine job with poor tools, or none 
at all, therefore the average wood carver will be obliged 
to rely somewhat npon tools and appliances. In fact, 
the more complete the set of tools and the more perfect 
the accessories, the more readily can the work be done 
and the more satisfactory the result. 

The principal tools are gouges, chisels, parting tools, 
curved and strai ght, a heavy mallet, a light mallet, a 
solid bench , and some c lamps. As to materials : For 
the beginner s0ft woods are best, such as pine, white
wood, or cedar. After a little ex perience, pear, black 

Fig. 3.-VIOLET PANEL. 

walnut, and oak may be tried . Nine-tenths of the dif
ficulty i n  carving is  in  worki ng one's self up to the 
point of setting out in the work. The chances are that 
in the beginning the tyro wi l l  not succeed in producing 
the exact forms desired ; but progress will be made 
with e very successive trial. 

It is, indeed, difficult to give any explicit d irections 
for carving. We might al most say, here are the ma
terials, the tools, and the design, the whole of carving 
is to take these tools and cut this design from this piece 
of material, using your own judgment, at the same 
time " making haste slowly. " 

The tools req uired are shown in Fig. 1, 1 being a 
firmer, 2 a straight gouge, 3 a curved gouge, 4 a bent 
chisel, 5 a front-bent gouge, 6 a back-bent gouge, 7 a 
parting tool, 8 a curved parting tool, and 9 a macaroni 
tool. These tools can be purchased either separately 
or in sets. There are other forms and many different 
sizes. It is well to begin with a half dozen medium 
sized t001s, and then learn by experience what further 
tools are req uired. A flat and curved chisel and a flat 
and curved gouge, each one-half inch wide, a narrow 
deep gouge, and a parting tool are suffi cient for the 
first effort. 

The design is m arked upon the wood to be carved, 
and the outline is  shaped by means of a scrol 1 saw, if 
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is done on a flat surface in low relief, gouges having lit
tle curvature are required. 

The tools should be kept as sharp as possible, to se
cure smooth work and to economize labor. Carving 
tools are usually sharpened from both sides by means 
of suitable oilstone slips and by leather strops charged 
with crocus. 

The wood while being carved is held in place on the 
bench by means of screw clamps, or by pointed screws 
passing upward through the bench into the back of 
the work. 

In Fig. 3 is shown a panel of violets, wh ich may be 
copied after some experience is gained. It is easier, 
however, to copy other carving!' than to prod uce the 
work from engravings,* 

Simple subjects should be chosen, and no work should 
be passed until it has been made as perfect as the tools, 
materials, and ability of the carver will permit. A 
final finish imparted with fine sandpaper is adrnissible ; 
but neither sandpaper nor putty should be d epended 
u pon as material aids in this kind of work. 

• .  I a . 
A Dlerlcan Flax. 

The tariff discussion has brought out some interest
ing facts with regard to flax production in the U n i ted 
States. More than a million acres in our Northwestern 
States are annually planted with the flax p l ant, but 
very little linen cloth, and that of the coar�est q ual ity, 
is made here. A few mills are engaged in the man u 
facture o f  t wine a n d  thread from the fiber, b u t  th e flax 
is ch iefly grown for the seed, of which some thirteen 
mil l ion bushels are produced each year. The crop is  
raised on new ground, the seed being thinly sown, and,  
without cultivation, bearing a heavy yield of seed. 
When this is  ripe the plants are cut by horse reapers, 
the seed thrashed out by a mach ine, and the straw 
burned on the ground. The fact that flax is not grown 
here for its fiber is laid by some to the account of our 
climate as being too dry and hot for its besi develop
ment, but by others to the great cost of cultivati n g  the 
plant w ith such an end in view. In Europe each farmer 
devotes but a small plot to flax, prepares the soil as 
carefully as for a garden bed, sows the seed very thickly, 
and keeps the crop nicely weeded. The plants, coming 
up closely, grow tall and branchless, developing the 
fiber at the expense of the seed, and they are pulled up 
by the roots before the seed ripens. After this the 
fiber must be extracted on the farm by laborious hand 
processes, as it costs too much to send the flax in bulk 
to the market. I t  will be easily seen that, even were 
our climate propitious, American farmers would be 
s low to engage in such a time and labor absorbing in
dustry.-Garden and FOTest. 

.. .  - - .. 
In genio us Expedient in Hydraulic En gineering. 

F. S. Pecke, a civil engineer at Watertown, N. Y . . 
lately accomplished in a very simple, cheap, and expedi
tious way what is usually a difficult and expensive op
eration-the laying of a long line of pipe in deep water. 
He harl occasion to lay nearly 1 ,000 feet of suction pipe 
at Rouse's Point. The water was needed for manufac
turing purposes, and as it was found that water near 
the shore was more or less roily and im pure, it was ne
cessary to h ave the inlet a considerable d istance out 
i nto the lake. He purchased for the purpose a steel 
pressure pipe of 8 inches diameter, manufactured by 
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the Spi ral Weld Tube Company, at East 
Orange, N. J . ,  and used for couplings 
cast iron flanges, weighing, with bolts 
and gaskets, about 65 pounds to the pair. 
Plugging the end of the first length, he  
pushed it out on the surface of Lake 
Oham plain and connected the second 
length, pushing this out in turn until  the 
whole l ine was coupled. It then pre
sented t·he unusual spectacle of a line of 
8 inch pressure pipe, nearly 1 ,000 feet 
long, floatin g  with a displacement of only 
3Yz inches of its diameter. When the 
req uisite length had been connected, the 
line was towed to position, the plug at the 
end removed, and the pipe sank easily in 
16Yz feet of water without breaking a 
joint or receiving any inj ury. No buoys 
or floats were used in the operation, and 
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Fig. 2. -EDGE 
VIEW OF 

TOOLS. 

no apparatus of any kind.  The pipe is 
now in  use as the suction of a steam 
pump, and gives perfect satisfaction. 

the design is to be in high relief, and the most promi
nent part is isolated from the rest by cutti ng down its 
sides with the straight gouges and chisels. Then the low
er portions are roughed out, and so on u n til  each part 
of the block is reduced to the requisite thickness. In 
this part of the work a mal1et is required to d rive the 
gouges and chisels into the wood and remove superflu
ous portions. 

In the later operations of paring the work to give it 
the final shape no mal1et will be required, the tools be
ing pushed forward by the pressure of the hand. Dur
ing this operation of paring, great care is req uired to 
avoid cutting too deeply, or raising slivers that run 
jpto the wood a.nd spoil the work, Where the carving 

Work of this kind usual l y  involves the 
u8e of expensive and troublesome flexi ble joints, and 
Mr. Pecke's ingenious expedient i s  worthy of record.
American Gas Light Journal. 

Productio n oC Heat in Living Bodies. 

Heats of combustion of the principal nitrogen com
pounds contained in living bodies. and their role in 
the production of animal heat, by MM. Berthelot and 
Andre. -The data and results are given for sixteen ni
trogenous bodies. The average heat of combustion is 
9, 400 cal.  for fatty bodies, 5 . 700 cal. for al buminoids, 
and 4,200 cal. for carbohydrates, taking one gramme of 

* The reader is referred to " WO,od Carving," by :Fred Miller, and 
.. MIIDDIII of Wood CllfviDIl," by W. 13elDl'ose, 

each substance. The conclusion is drawn that a weak
ening of the organism, with diminution of po wer of 
consum ption of the food digested , shows itself fi rst by 
general deposition of the most difficultly eliminated 
s ubstances, fatty matters, then by failure to get rid of 
n itrogenous bodies, and final1y by incapacity to con
sume the carbohydrates.-Academy of Sciences, Paris. 

.. f e , . 

HINGE CONNECTION FOR ELECTRIC BURGLAR ALARMS. 

The invention herewith illustrated provides lIleans 
whereby the local battery circui t  used to ring an alarUl 
wil l be instantly closed when a door to \be guided by 
the alarm is moved on its hinges. It has been patent
ed by Mr. William M. Bleakley, of Verplanck, N. Y. 
Fig. 1 is  a side view of a door h i nge havin� such a cir
cuit making and breaking device, Figs. 2 and 3 being 
sectional views. On one leaf of the hinge is  applied 
any suitable insulating material. such as cardboard 
protected by varnish from m oisture, and u {Jon the in
sulating material a leaf spring forming a good conduc
tor is  so secured as to project toward and be ad ap ted 
to engage the hub of the leaf. To i n sulate the spri ng 
from the leaf,  the fastening is made by means of a rivet 
enveloped with i nsulating material , as shown in Figs. 
2 and 3. The hub has a slight projection, formed by 
an annular flattened rib cut away for a short distance 
near the leaf, producing a recess which prevents con
tact with the spring when the hinge is folded, as shown 
in Fig. 2. Between the insulated rivet and the inner 
end oi the spring is a binding post connecting the bat
tery wire with the spring, another binding post on the 
hinge leaf connecting the other terminal of a battery 
circuit thereto. With this arrangement, when the door 
is closed, and the hinge is in the position show n  in Fig. 
2, the circuit remains  open ; but on the door bein� 
party or fully opened, the circuit is  instantly closed and 
the electrical connection sounds an alarm. The device 
can also be readily arranged to sound the alarm when 
the circuit is  opened, instead of when it is  closed, by 

BLEAKLEY'S HINGE FOR ELECTRIC BURGLAR ALARMS. 

reversing the position of the enlargement on the h ub, 
so that when the door is closed the spring will  bear on 
the hub and produce a normal ly  closed circuit that 
will be broken when the door i s  opened. 

• • • • • 
Indian Copper. 

Dr. Charles C. Abbott, the Curator of the Arclll:eo
logical Museum of the University of Pennsylvania, re 
cently read a paper on . .  Im plements from the Work
shop of a Prehistoric Coppersmith. "  Dr. Abbott in 
his  prefatory remarks referred to the two views now 
prominent with referen ce to the peopling of America. 
The one that the Indian is indigenous and native to 
thi s  country, the other that from successive migrations 
from other continents a people arose that final ly  be
came the now read ily recognized American Indian.  
" There is much to be said," he continued, " in favor of 
the former view, and yet I cannot myself summarily 
dismiss the arguments i n  favor of tran s-oceani c  migra
tion." He then proceeded to discuss the use of copper 
among the Indians. 

It  is mentioned in the earliest references to Indians 
by European visitors to America. Captai n Joh n SIll ith,  
in his h istory of Virginia, speaks of the Ind ian women 
of the Southern Atlantic coast having pendants of cop
per, and again that . .  the Mangoaks have plenty of it, 
and beautify their houses with great plates thereof. " 
Captain Smith found the Virginia Indian covetous of 
copper, and refers to a cOlllmon personal ornament, 
consistin� of " a  broad piece of copper," and also to the 
custom of throwing pieces of copper in  the river, when 
passing by their burial places. The records of the 
visitors and settlers in New England in the 17th cen
tury contain frequent references to copper, and Cham
plain records of an Indian whom he met in the valley 
of the S

'
t. Lawrence, that " he drew from his bag a 

piece of copper the length of a foot, which he gave me ; 
the sallle was very handsome and very pure ; giving 
me to understand that he had a quantity of it where he 
had taken this, which was on the border of a river near 
a great lake." These many references to copper give 
110 hint of its use for any other than ornamental pur
poses, and yet, besides a few scattered beads, the few 
objects that have been procured from graves and vil
lage sites along our Northern Atlantic coast are either 
spear heads, arrow points, or celts . 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliance •• 
CAR COUPLING. - James M u t t o n, 

Frisco, Utah'Ter. This invention is designed to pro
vide a coupling with which any form of drawhead may 
be conveniently and expeditiously attacked to the draw, 
bar, as well as a drawhead which will remain locked 
with an opposing drawhead, the device being one which 
can be uncoupled from tbe top or side of the car. 

CAR COUPLING.-James F. Shannon, 
'l acomb, Ill. Combined with an apertured drawhead, 
a guide bloCk, and a plate spring extending therefrom 
attached to the drawhead, is a slide block and a plate 
thereon to support a coupling pin in uncoupled posi. 
tion, the device being an improvement in link and pin 
couplers, whereby the coupling may be effected anto
matlcally. 

CONNECTING ROD J<'OR BRAKE BEAMS. 
--Christian Feil, New Utrecht, N. Y. The main rod 
has attached thereto a bent supplemental rod, notched 
clamp plates being applied to the rods, one at each 
edge of the brake beam, making a secure connection 
with the beam without enlarging, boring or recessing 
it, the invention being applicable for street and othcr 
cars. 

BAGGAGE CHECK. -Fran k  H. Crump, 
Washington, D. C .  This is an excess tag with pro
tective flap and bearing nndf,rneath similar coupons 
with printed scale of excess in weight and the date, to 
be punched by the agent, the coupons being successively 
torn off by ench road over which the trunk passes, and 
thns constituting a basis of settlement with the road 
first receiving the trunk. 

Mecbanlcal. 

WORK HOLDING TABLE FOR CARVING 
MACHINEs.-Frank R. Potter, New York City. This 
is a table for snpporting work of different lengths and 
widtns, or work cnrved npward or downward or to 
either side, without the use of blocks or plates, the in
vention covering various novel features of construction 
and combinations of parts. 

DRESSING TOOTHED CHIi:lELS. -Floyd 
G. Smit.h, Buckhannon, West Va. This invention pro. 
vides a machine for dressing cbisels used by marble and 
stone cutters, there being useci, in connection with a 
pnnch, a die made in sections and adj ustable, so tbat it 
can be set to suit any suitable size of punch, for the 
dressing of the most delicate carving tool or the largest 
size of chisels. 

FRICTION CLUTCH. - William H. Mc
Connell, Nelsonville, Ohio. This is a device designed 
to be simple and durable in construction and especil>Uy 
adapted to all classes of hoisting and other machines, 
comprising two segmental arms pi voted at one end of 
the driving pulley, toggle arms connected with their 
free 'ends, and a block or crosshead sliding radially on 
the driving pulley and connected with the togg:e arms. 

Agricultural. 

CORN PLANTER.-Knut Buland, Linn 
Grove, Iowa. This is a machine in which the seed 
dropper also acts as a marker, the ground being broken 
in advance of the planters by pulverizing disks, while 
grooves in the drive wheels, following in the track of 
the planters, cover the earth over the seed dropped. 

SE ED PLANTER AND F E R T I L I Z E R  
DISTRIBUTER.-John M. Johnson, Prosperity, S.  C. 
This is a machine of the sulky class designed to simul
taneously plant two rows of cotton or other seed or dis· 
tribute two lines of fertilizer at variable distances 
apart, and whether the rows or lines be straight or 
lateral ly crooked, while most of the mechanism is 
within easy reach of the driver from his seat. 

SICKLE DRIVING M E C H A N I S M. 
Patrick C. Gibbons and George R. Heaberlin, Baring, 
Mo. This is for use in connection with mowers and 
similar machines, a pin being adapted to travel in the 
groove in the sickle-driving wheel to sustain friction 
equally upon all its faces and be capable of instantane
ous reverse movement, imparting a uniform movement 
to the sickle bars and preventing their becoming 
clogged. 

LAWN MOWER. - Jules P. Blondeau, 
St. Joseph, Mo. This invention covers a combined 
gra�s receiver and dnmper to catch and carry the grass 
while the lawn mower is being operated, avoiding the 
labor of raking and injury to the sod, the attachment 
being readily applied to or removed from a lawn mower 
and adjusted to handles of different height. 

MIlJcellaneoulJ. 

REEL HOLDER. -Henry A. Buchholz, 
New York City. This is a device whereby a nnmber of 
reels containing ruching or other material for exhibition 
may be so placed in a stand or holder as to 1:e conveni
ently examined. the device being of simple constrnc
tion and readily manipulated. 

WAFFLE IRON HANDLE. -Ernest H. 
Chesterton, Los Angeles, Cal .  This is a handle adapted 
for quick application to the handle socket of the iron, 
and consists of a double-armed spring strip, the ends of 
the arms being arranged to fit within the iron socket., 
and one or both of the arms having proiections adapted 
w bear against shoulders formed on the iron sockets. 

FOLDING TABLE AND STEP LADDER.
Levi Tobey, Morris. N. Y. This is a combination arti
cle of furmture, designed to be readily placed in po
sition and firmly held for service in either capacity, be
ing especially fitt.ed for an ironing table, while it is 
strong and durable, and can be folded so as to occnpy 
bnt little space. 

HAME. -Martin V. N i c h  0 1  s, P o r t  
Arthur, Ontario, Canada. This hame has a slot or pass
age for the hame strap, with a number of blocks adapted 
to fill snch passal(e, except the room necessary for the 
strap, the blocks being adjustable, whereby the strap 

J citutific �tutricau. 
may b e  held above or below o r  between them, the place 
of connection of the hames with the strap being set at 
any point desired. 

STEERING ApPARATUS FOR VESSELS. 
-Julio E.  Garcia-Sanchez, New York City. This in
vention provides for a rudder at the bow as well as one 
at the stern of the boat, the two rndders being connected 
and operated by tiller ropes from a drum mounted in 
standards on the deck, the tiller ropes being reversely 
wound on the drnm, so as to turn the rudders in oppo
site directions. 

WINDMILL.-Julio E. Garcia-Sanchez, 
New York City. This is a windmill of which the wings 
may be lowered and closed when not required for use 
and automatically opened by the wind when raised 
into position, and in which also the rate of movement 
of the mill may be readily regulated, the invention cov
ering various novel features and combinations of parts. 

SURFACE WATER DRAINAGE CONNEC
TION.-Charles P. K. Kahler, Baltimore, Md. This in
vention provides meaDS, in connection with a pipe or 
conduit and snltable basins, whereby the waste water 
may be carried off without having gutterways at street 
crossings, and whereby the water may be carried from 
one side of the street nnder cable conduits and the like 
to the other side. 

SANITARY SERVICE TANK FOR WATER 
CLOSETS.-Richard A. L. Blondel, No. 60 Hudson 
Street, Boston, Mass. Two patents uuder this title have 
been issued to this inventor, one providing a flushing 
valve in a water closet tank, an aftcr,filling valve, and 
mechanism by which to operate both valves, with no 
danger of the tank overflowing or of a constant flushing 
flow, while the siphon of the closet is kept properly 
filled at all times ; and the other providing, in connec
tion with the tank and closet proper, a circnit having 
two breaks, a closer for one of such breaks being ar
ranged for operation whether the tank be full or empty, 
while a second closer is automatically operated as the 
tank fills and empties, so that it wi l l  close the circnit 
when the tank is full and break the circuit when the 
tank is empty. 

PIPE STOPPER. - William Baguley, 
New York City. This device consists of a split collar 
with apertllred lugs engaging bolts having eye bolts 
received by a head plate with apertnred lugs, such 
stoppers being more particularly designed for nse in 
testing waste pipes to detect flaws through which sew.)r 
and other gases wonld escape. 

ORE FEEDER. - George C. Mueller, 
St. LOllis, Mo. This is a conveyer especially adapted 
for feeding crushed ore to stamp batteries, whether the 
material is fine or coarse, wet or dry t and has a casing 
with inclined bottom in 'which a screw conveyer is held 
to revolve, while a vertically adjustable essentially 
triangnlar shed is located in the casing above the con
veyer. 

BURNING HYDROCARBON OILS.-Ethan 
Rogers, Ballston, N. Y. This invention i. designed to 
overcome the difficulty in bnrning oil by means of a 
blast, providing a system by which the pump employed 
to raise the oil to flow to the burners is driven by the 
belt employed to drive the fan, whereby the fan mnst 
operate when the pnmp is operated, and the reqnired 
umount of air will be delivered at all times to the 
burner. 

HEATER. - Charles L. Haight, Pitts
burg, Pa. In this device a duplex hood is employed, 
adapted for suspension above the burner, the inner 
hood having an opening in its npper portion, and there 
being a connection between the onter hood and the 
heater, the construction being especially adapted for nse 
with natnral gas bnrners, to concentrate the ignited gas 
at the bnrner and conduct the heat with the waste pro 
ducts downward through a heater, and thence through 
and ont of the heater to the flue in which the burner is 
located. 

EXTENSIBLE STOVE PIPE JOINT. _ .  

James P. Warren, Chicago, Ill. A longitudinal rod is 
secnred at one end to the inner side of one joint of pipe 
and a vertically slotted bracket on the inner side of the 
other section, the rod passing through the slot, in which 
a vertically swinging cam is pivoted, whereby a joint 
may be Quickly and convemently altered in its length 
to suit the sitnation and avoid the making of a special 
joint. 

FOUNTAIN. -Charles P. F. Ba.illairge, 
Quebec, Canada. This fountain is made with a double 
casing having a water space between its walls, jet 
orifices in the outer wall and opposite lenses in the 
inner wall, in combination with which an electric light 
or other lamp is used, with or wlthont colored lantern 
panes, to direct a beam of light through the lenses and 
into the issning jet of water. 

TRACE DETACHER. - John D. Blake· 
man, Smith's Grove, Ky. This is a detacher for single
trees snch as formerly patented by the same inventor, 
and consists of a novel construction and arrangement of 
parts whereby a pull npon a strap is made to quickly 
disconnect the trace from the singletree. 

COMBINATION GARMENT. - John T. 
Brodnax, New Orlean., La. This is a combination 
shirt or vest and suspenders, the invention being an im
provement on a formerly patented invention of the 
same inventor, providing a new construction, combina
tion and arrangement of parts. 

UNDER GARMENT. - This is another 
patent granted the above inventor, according to which a 
re-enforce is applied to the fronts and backs of all kinds 
of vests and shirts, especially dress or bosom shirts, to 
greatly increase their strength and durability and pro
vide pockete or passages in which snspenders are 
covered and concealed, while having all required free
dom of lateral movement. 

BANGLE. - Joseph P. Howard, New 
York City. This is a multiple bangle, comprising in 
one several rings or bands to encircle the wrist, and is 
so made in the means of uniting the several rings to 
each other that the bangle may be enlarged to facilitate 
putting it on and off, and when on the wrist it will anto
matically close Snultly thereto, 

NEW BOOKS AND PUBLICATIONS, 

GEMS AND PRECIOUS STONES OF NORTH 
AMERICA. A popular description of 
their occurrence, value,history, archre
o!ogy, and of the collections in which 
they exist, also a chapter on pearls, 
and on remarkable foreign gems 
owned in the United States. By 
George Frederick Kunz. The Scien
tific Publishing Company. N ew York, 
1 890. Pp. 336. Illustrated with eight 
colored plates and n umerous engrav
ings. Price $10. 

The above summary of what IS contained in this work, 
coupled with the name of its distinguished author, is 
sufficient assurance of its value. In general terme., it 
covers the entire gronnd of the mineralogy of gems 
with special reference to this continent. Up to the 
present time, North America has done little in the way 
of contributing to the world's riches in the way of 
jewels, and one of the objects of Mr. Kunz's work is to 
act as suggestion to the miners and mineralogists of 
America, in order that they may bring forward their 
country into the front ranks of jewel_ producing lands. 
Much of Mr. Knnz's psst work has been familiar to onr 
readers, and this book fully snstains his reputation. It 
is printed and illustrated in very elegant form, appear
ing a true edition de luxe, one worthy a place beside 
King's classic treatises on gems. The colored plates 
are a surprise to the mineralogist from their accnracy 
of coloring an(l drawing. A very interesting chapter is 
devoted to the work of the aborigines of America, and 
shows that these primitive races did more proportion
ately in their own way to utilize the beantiful minerals 
of America than have their Caucasian SllCCeSElorB. 

L'EXPOSITION UNIVERSELLE. Paris : J. 
Rothschild. 1890. Pp. xvi, 694. 700 
illustrations. 

The entire history of the Paris exposition of 1889, its 
preliminaries alld general featnres, and the details of 
all its parts, are given in this volume in the systematiC 
method and well arranged form so characteristic of 
French publications. For those familiar with the French 
language it gives in small compass all that can be de
sired concerning the exposition in general. The nu, 
merous illustrations, many of which will be familiar to 
our readers, add to the value and interest of the volume. 
Many interesting figures of cost, etc., appear. Thus it 
is shown that the actual cost of the main buildings and 
appendages was less than thirty millions of francs, and 
amounted to three mill ions less than the estimates. The 
construction of the great bnildings and of the Eiffel 
tower are well illustrated and described. Several por· 
traits of those connected with the administration of the 
fair are also of interest. 
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TABLE OF CONTENTS. 

1. Elegant plate in colore representing a tasteful cot
tage of moderat.e cost at BuffalO, N. Y. Perspec
tive elevation, floor plans, sheet of details, etc. 

2. Colored view of a residence at St. George. staten 
Island, N. Y. Estimated cost $20,000. Floor 
plans, perspective elevation, sheet of details, etc. 

3. Stone residence, corner of St. Nicholas Place and 
150th Street, New York city. S. Burrage Reed, 
architect. 

4. New bnildings at Eastgate and Bridge Streets, 
Chester. 

5. Engravings of the residence of J. M. Johnson, 
Binghamton, N. Y. Perspective elevations and 
floor plans. Cost $19,000 complete. 

6. Perspective view of the office bnildings of the 
Gotthard Railroad in Lucerne. 

7. An English cottage. Perspective and floor plans. 

S. A cottage recently erected at Binghamton, N. Y., 
cost complete $8,800. Plans and perspective. 

9. A residence in the Gothic style erEcted at New 
Brighton, S. I. Floor plans and perspective. 

10. Excellent deSign of a country honse recently 
erected at Belle Haven, Conn. C08t $14,250. 
Oscar S. Teale of New York, architect. Perspec
tive views and floor plans. 

11. A double dwelling at Yonkers, N. Y., erected at a 
C08S of $8,000. Plans and perspective. 

12. Residence of Chas. Kapp.'s, Esqo, at Stapleton' 
Staten Island, N. Y. Cost complete $4,000. Per
spective elevation and floor plans. 

13. Cottage at Greenwich, Conn., erected at a cost of 
$7,250 complete. Floor plans and perspective. 

The charge for Insertion under thzs head is One Dollar 

a line/or each insertion : about eiqht words to a liM. 

Advertisements must be received at publication Office 

as early as Thut'sday mornin(J to appear in next issue. 

For Sale-New and second hand 'iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

Tuerk water motors at 12 Cortlandt St., New York. 

Presses a. Die •. Ferracute Mach. Co" Bridgeton, N, .1 
Hoisting Engines. The D. Frisbie Co., New York city. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

For steel castings of best quality, write the Buffalo 
Ateel Foundry, Buffalo , N. Y. 

Send to H. W. Knight & Son, Seneca Falls, N. Y., for 
catalogue of pattern letters and figures. 

Belting.-A good lot of second hand belting for sale 
cheap. Samuel Roberts, 300 Pearl t'St • •  New York. 

A rare chance to buy rights to manufacture two good 
patents. Address J .  R. Wilson, Bloomville. Ohio. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago. Ill. 140 machines in satisfactory use. 

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

Best drying machines for grain. sand, c1ay, fertilizers, 
wet feed, et.c. Made by S. E. Worrel l . Hannibal, Mo. 

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

" How to Keep Boilers Clean. " Send your address 
for free 00 p. book. JaB. C. Hotchkiss, l20Liberty St., N. Y. 

Wanted-Hard rubber or celluloid and metal article 
manufactured. For particulars address F. P. Snow. 
Albina, Oregon. 

Split Pnlley" at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Gnild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus. air 
pumps. acid blowers. fi]ter press pnmps, etc. 

Ff»' low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers' Supplies, write 
A. & W. S. Carr Co., 138 and 140 Centre St .. New York. 

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

The Holly Manufacturmg Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma
chinery, and containing reports of tests, on application. 

The best book for elcctricians and beginners in elec
triCity is • .  Experimental Science." by G eo. M. Hopkins. 
By mail, $4 i MUDn & Co., publishers. 361 Broadway. N. Y. 

�Send for new and complete catalogne of Scientific 
and other Books for sale by Munn & Co . . 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

Name. and Addre.1J mnst accompany all letters, 
or no attent;on will be paid thereto.' This is for our 
information, and not for publication. 

Refere nce .. to former articles or answers shonld 
give date of paper and page or number of question. 

I n q  u l rlell not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Sp ecial W r i tten I u form a U o ll on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclen U li c  American S U I' p l em e n '" referred 
to may be had at the office. Price 10 cents each. 

Bo oklJ referred to promptly supplied on receipt of 
prICe. "Il::�:.,�. 

o
;��t!f:

d
�xamination shonld be distinctly 

(2252) J. B. asks for the simplest way to 
aecertain the  amount of l ime in Paris white or whiting. 
A. Dleeolve in dilute hydrochloric acid and preCipi tate 
the lime from ammoniacal solution (filtering flrst if ne· 
ce8sary) with solution of ammonium oxalate. 

(2253) .T, M. T. asks : 1.  What is meant 
by an alternating cnrrent, and what is its primory ob
ject ? A. An alternating electrical current is one which 
1iows alternately in opposite directions. It may be used 
like other currents for r,lectric illumination, and finds 
one of its chief applications in the transformer system. 
2. How many Leclallche cells will it reqnire to light a 16 
candle power incandescent lamp ? A. The Leclanche 
battery is not at all suited to electric lighting purposes. 
It would require a large number, say 100, to run a 16 
candle power lamp for a short time. 

(2254) H .  H. asks : What is most bene-
14. Miscellaneons Contents: High buildings. - Bad ticial in preventing the sweating of feet? A. Try the 

flues.-Imltation ebony.-Destruction of asphalt following : To one part of salicylic acid add one of sub-
pavement by gas.-Art of bnilding.-Improved . . 
dumb waiters, illustrated.-An improved skylight, 

mtr�e 0: bl�muth and two of starch. Wash, and apply 

illnstrated.-Rogers miter planer, illustrated.- , 
pow er ree y. 

Dumb waiters and hand power elevators.-A fine (2255) J. W. M. asks how to make a sil
window in the Convent of the Sacred Heart, iIIus- ver polish for lead pipe that will last about six months. 
trated.-Improved sash pnlleys, illustrated.-A A. To a 10 per cent solution of nitrate of silver add am
hot air and hot water heater, illustrated.-Colors monia unti l the precipitate first formed is redissolved. 
for mortar.-Improved adjustable l(rooving head, Add about one-tenth the volume of whiting. and apply 
ilIustrated.-An improved window screen frame, after shaking, with a rag. It will stain the rag, fingers, 
illustrated. and any organic substance it comes in contact with. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large qnarto pages, equal to about 
two hnndred ordinary book pages ; forming, prlicti. 
cally, a large and splendid MAGAZINE OF ARCHITEC
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied snbjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIROULATION 
of any Architectural pnblicatioa in the world. Sold by 
all newsdealert!. 

:MUNN a. CO., Pt1BLISIIRB8, 
asl Broaoiw"!,, New York. 

(2256) C. B. H. asks how to remove the 
coloring matter from a strong solution of sal soda and 
soap bark. A. Try filtering through a percolator or 
funnel packed with bone or blood charcoal. 

(2257) C. B. W. asks for a recipe for a 
grafting wax. A. Melt toget.her 3 parts resin, 3 parts 
beeswax, and 2 parts tallow. 

(2258) A. T. writes : I would like to 
nickel-plate some small articles. Can I do it withont a 
battery ? If so, please tell me how. A. To nickel-plate 
satisfactorily, some kind of battery is advisable. We 
refer you to our SUPPLEMENT, No. 436,for formnla, etc. 
On 80me materials a slight nickel coating can be ob
tained by simple immersion in the nickeling solution. 

© 1890 SCIENTIFIC AMERICAN, INC.



1titufifi t �mtritau. 
TO INVENTORS. Cigar bunch roller. C. Browning . . . . . . . . . . . . . . . . . . . .  428,451 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
iaws and practice on both contInents, and to possess un
eq ualed facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, 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 .. 
tensive facilities for conducting the business. Address 
MUNN & CO .. office SCIENTIFIC AMER.ICAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
For ",bleb LeUer8 Patent oC tbe 

United State8 were Granted 

May 20, 1890, 
AND EACH DEARING THAT DA'J.'E. 

[See note at end of list about copies of these patents.l 

Abrasive stri ps, apparatus for moulding, Q. W. & 
I. E. Booth . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . .  428.298 

Acid, rosinduline monosulpho, C. Schraube . . ... . . .  428,530 
A dvertising device, H. A. Snyder . . . . . . . . . . . . . . . . . . .  428,423 
A i r  brake pumps, automatic govornor for, G. W. 

Burbank ef al .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.299 
A i r  or otber gases, apparatus for compressing, E .  

F .  Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.456 

Alarm. See Burglar or other alarm. Low waier 
bOiler alarm. 

Armature for dynamos, etc •• A. Schmid . . . . . . . . .. . . 428,289 
Armpit shield, G. M.. Sigsbee . . . . . . . . . . . . . . u . . . . . . . . 428,534 
Axle, vehicle. W. J ones . . . . . . • • . • . • . . . • •  - • • • • • • • • . . . •  428,107 
Babywalker, A. Burkholder . . . . . . . . . . . . . . . . . . . .... . . . 428,452 
Bag. See Mail bag. 
Bangle, J.  P. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,339 
Barber's appliance, Dugan & Scho:fl' . . . . . . . . . . .  6 0 " ,  428,203 
Bathtu b, folding, E. H. Grant . . . . . . . . . . . . . . . . . . . . . . . 428.430 
Bathtub. portable, J. A. Linden . . . . . . . . . . . . . . .. . . . .  428,252 

Battery. See Galvan ic battery. 
Bearing. ball. R. T. Torkelson . . . . . . . . . . . . . . . . . . . . .  423,557 
Bearings. roll for roller • .!. W. Hyatt . . . . . . . . . . . . . . .  428,492 
Bed, folding. F. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,368 

Bed, folding, J. David . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,200 
Bed. folding, A .. Eo Jacobson . . . . . . . . . .. . . . . . . . . . . . .  428,212 
Bed, sofa, Newhouse & Hansen . . . . . . . .. . . . . . . . . . . . . . 428,177 
Bell, alarm, Allen & Goulden . . . . . . . . . . . . . . . . . . . . . . . .  428,tYS 
Belt fastener, Parsons & Brown . . . . . . . . . . . . . . . .. . . . .  428,130 
Bench. See wash bench. 
Bit. See Bridle bit. 
Bituminous rock, etc., apparatus for redUCing, J. 

B. J ardine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,251 
Bleaching powder and caustic soda, making. Pen" 

nock & Bradburn . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 428.408 
Blind. J. Naylor. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . 428.570 
Block. See Brake block. 
Board. See Sign board. 
Boat, B. Jarrel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' M  • •  428.213 
Boit. See Fish plate bolt. 
Bottle. ink, A. E. Dain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4:18.554 
BottIe neck finishing machine. C. Leng . . . . . . . . . . . .  428,214 
BottIe stopper. Fox & Hegele . . . . . . . . . . . . . . . . . . . . .. . . 428,248 

BottIe stopper, H. B. Stewart . . . . . . . . . . . . . . . . . . . . . . .  428,425 
Box. See Fly paper packing box. Tool box. 
Box or canister, S. E. Cornell . . . . . . . . . . . . . . . . . . . . . . . . 428,272 
Bracelet, L. S. Beals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.447 
Brake. See Vehicle brake. Yelocipede brake. 
Brake beam connecting rod, C. Feil . . . . . . . . . . . . . . . . .  428.3aS 
Brake block, H. J. Richardson . . . . . . . . . . . . . . . . . . . . . . 428,230 
Brake shoe, C. Herron . . . . . . . . . . . . . H . . . . . . . . . . . . . . . . . 428,805 
Brick machine, H. E. Long . . . . . . . . . . . . . . . . . . . . . . . . . .  428,1� 8  
Bridge gate. swinging', P .  H .  Day . . . . . . . . . . . . . . . . .. . .  428,O�9 
Brid2e, suspension, J. O. Hill . . . . . . . . . . . . . . . . . . . . . . . .  428,:138 
Bridle bit. S. r,. Adams, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.197 
BrUSh, J. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.140 
Brush attachment. I.  A. Hortman . . . . . . . . . . . . . . . . . .  428.491 

Brush, electric bath. R. E. Williams . . . . . . . . . . . . . . .  428,540 
Brush holder, J. M. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,415 
Brush holder, palette, J. F. Way . . . . . . . . . . . . . . . . . . . .  428,�39 

Buckle, S. E. Harsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,488 
BUCkle, harness, J. Q. Steele . . . . . . . . . . . . . . . . . . . . . . . 428.154 
Burglar or other alarm, L. F. Lamkin . . . . . . . . . . . . . . 428,112 
Burner. See Oil burner. 
Buttonhole strip. A. L. Newman . . . . . . . . . . . . . . . . . . . .  428,571 

Cabinet. family bible, J. Melville . . . . . . . . . . . . . . . . . . . . 428.345 
Cabinet, physician's, Noll & Lowe . . . . . . . . . . . . . . . . .  428.406 
Calendar, H. S. Prentis5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,318 
Cam, m u l tiple, H. S. Prentiss . . . . . . . . . . . . . . . . . . . . . . .  428,319 
Camera, T. H .  Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 428.448 
Can closure, A. S. Lam bert . . . . . . . . . . . . . . . . . . . . . . .  428,;)43 
Cart attachment. street, W. S. Livengood . . . . .. . . . .  428,501 
Car, coal, E. R. Steinhilber . . . . . . . . . . . . . . . . . . . . . . . . . . 428,235 
Car cou plin�, H. C. Armstrong et a!. . . . . . . . . . . . . . . .  428.546 

Car coupli ng, W. Davids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,164 
Car cou pling, J .  A. FrenzeL . . . . . . . . . . . . . . . . . . . . . . . . .  4�8.�>B9 

Car coupling, :\tartin & Harris . . . . . . . . . . . . . . .  428,118, 428.119 

Car coupling, J. Mutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,347 
Car coupling. J. F. Shannon . . . . . . . . . . . . . . . . . . . .. . . . .  428,.355 
(;ar drawbar and link, rail way, G. Leverich . . . . . . . . 428,215 
Car, freight, E. F. llammeken . . . . . . . . . . . . . . . . . . . . . . 428,OHS 
Car or other dome, S. Strahan . . . . . . . . . . . . . . . . . . . . . . .  428,428 

Car, railway, J .  A. Brill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42B,068 
Car, sleeping, W. C. Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,258 
Car stake . .1"\. Morison . . . . . . . . • . • • . . . • . • . • . . . . . . . . • . • •  428,567 
Car step. C. �'ree8e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.168 
Car. street, J.  W. Evans . . : . . . . . . . . . . . . . . . . . . . . . . . . . .  428,081 

Car wheels. fiask for moulding, J. R. Whitney . . . .  428,29;1 
Cars, etc., attachment for street, W. S. Liven .. 

good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,5C0 
Cars, center bearing plate for railway, C. T. 

Schoen . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,527 
Card grinder, R. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . .  428.529 
Card grinding machine, C. H. Foss . . . . . . . . . . . . • . . . . 428,082 

Carillon, L. Haberkam . . . . . . .  . . . . .  . .  . . . . . . . . . . . . . .. . .  428,207 
Carrier. See Cash or bUndle carrier. 
Cart. road, J. B. Burroughs . . . . . . . . . . . . . . . . . . . . . . . . .  428,3JO 
Cartridge loading and un loading tool, combina-

tion, G. S. A dams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,328 
Carving machines, work holding table, F. R. Pot-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  . . . . . . . . . • . . . . . . .  428,351 
Cash car, A. & A. Iske . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o .  428,102 
Cash indicator and register, L. T. Weiss . . . . . . . . .. . .  428.259 
�ash or bundle carrier, To WUson, Jr . . . . . . . . . . . . . . .  428,194 
(Jash recorder and money drawer protector, H.  

Donaldson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,202 
Cash register, T. Carney . . . . .  . . . .  . . . . . . .  . .  . . . . . . . . . . .  428,270 
Cash register and indicator, Carney & Snyder . . . . .  428.269 

Casing head, M. R. SkInner . . . . . . . . . . . . . . . . . . . . . . . . . . 428,422 
Caster. F. I I .  Roed ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,143 
Caster, C. Stengel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,155 
Celery hilling machine, M. M .  Ranney . . . . . . . . . . . . . . 428,352 
Chair, T. H. Speakman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.150 
Channel iron. S. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,29J 

Check, baggage, F. H. Crump . . . . . . . . . . . . . . . . . . . . . . . .  428,4611 
Check hook, L. Rooney. . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  428,320 
Chisels. machine for dressing toothed, F. G. 

S mith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .. . . . .  428,:157 

Chnrn, J. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,328 

Cigar bunches. apparatus for cuttinK flUers for 
long filler, O. Hammefbtein . . . . . . . . . . . . . . . . . . . . . .  428.208 

Cigar channel piece. H. W. Hoops. Jr . . . . . . . . . . . . . .  428,394 
Cigar wrapping machine, R. A. Bright . . . . . . . ... . . .  428.550 

Clay grinding mill, H. 1£. Long . . . . . . . . . . . . . . . . . . . . . .  428.172 
Cloth piling machine, J. Novotny . . . . . . . . . . . . . . . . . . .  428.128 

Clothes drier, A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.535 
Clothes line holder. G. H. Regar . . . . . . . . . . . . . . . . . . . . 428,412 
Clover hnller, D. Whiting . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.260 
Clutch. friction. W. H. McConnell . . . . . . . . . . . . . . . . . .  428.568 
Clutch mechanism, A. E. Brown . . . . . . . . . . . . . . . . . . . .  428.376 
Coat hanger, C. V. Doe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,166 
Comn fasten e., H. C. Forshay . . . . . . . . . . . . . . . . . . . . . . .  428,335 
Coke from ovens, device for removinK, W. H. 

Dinsmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,466 
Collar fastener, horse, W. S. Finney . . . . . . . . . . . . . . . 428.205 
Collar, horse, C. K. Marshall . . . . . . . . . . . . . . . . . . . . . . . .  428.218 
Colorinll: matter, A. Herrmann (r) . . . . . . . . . . . .  11,077, 11,078 
Combination article, J. B, Mitchell . . . . . . . . . . . . .. . . . . 428.:J98 
Commutator brush for dynamos, L. Van Brown . •  428.073 
Compass. beam. Welles & Harrison . . . . . . . . . . . . . . . . . 428.191 
Composition of matter, A. J. McDaniel . .  . . . . . . . . . .  428.219 

Composition of matter for use in the mechanic 
arts, E. Andrews . . . . . . . . . . • • . . . • . . . . . . . . . .  , . . .  . . . 428,544 

Condenser, W. Simpkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,233 
Confection moulds, machine for making, C. B. 

Overbaugh . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  428,513 
Cooking apparatus, portable, S. J. McDowell . . . . . . 428,569 
Coupling. See Car coupling. Pipe coupling. Thill 

couplin�. 'Vire coupling. 
Coupling links. die for. M. Kennedy . . . . . . . . . . . . . . . .  428,279 
Crank connection, J. E. T. Bartlett . . . . . . . . . . . . . . . . . 428,297 
Crate, Campbell & Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,331 
Crate. �'. E. Spencer. . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . .  . .  . .  . .  . . .  428,152 
Creel for warping machines. F. A. Whitmore . . . . . .  428,261 
Crocheting or overseaming machine, J. M. Mer-

row . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,508 
Crucible furnace, J .  B. Alzu2'Rl'ay . . . • . • . • . . . . • . • . . . .  428,«1 
Crupper stuffing mach me, B. A, Schuler . . . . . . . . . . .  42&,419 
Crutch, J. Dabney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.467 
Cultivator, W. J. G ohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,55.Q 
Cnrb, street, H. H. Wainwright . . . . . . . . . . . . . . . . . . . . . 428,432 
Curry comb rack, A. B. Friedmann . . . . . . . . . . . .. . . . .  428.085 
Cut-olfgear, engine. N. Chandler . . . . . . . . . . . . . . .. . . . .  428,453 
Cnt-out. N. P. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  428,3.18 
Cutlery poilsher and sharpener, M. Siersdorfer .. . .  428,321 
Cutter. See Paper cutter. 
Cutting machine, wood, J. L. Gage . . . . . . . . . . . . ... . . .  428,475 
Damper. stovepipe, D. J,. Osborn . . . . . . . . . . . . . . . . . . .  428,129 
Decorticating machine, J. T. Stewart . . . . . . . . . . . . . 428,257 
Der.tal fiask, J. E. Register . . . . . . . . . . . . . . . . . . . . . . . . . .  428,139 
Desk, duplex, W. O .  Partridge . . . . . . . . . . . . . . . . . . . . . .  428.407 
Digester, lead lined, S. Smith . . . . . . . . . . . . . . . . . .. . . .  428.149 
Digger. See Posthole digger. Potato digger. 
Door check. pneumatic, J .  A. Sherman . . . . . . . .. . . . . 428.232 
Drainage connection, surface water, C. P. K. 

Kahler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 428,342 
Dredginll maChine, A. W. Rohinson . . . . . . . . . . . . . . . . 428,141 
Dredging machine. spud-actuating deVICe, W. S. 

Carkin. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . • . .  . . . . . . .  . . .  428.163 

Dress stays, machine for covering, F. Rockett . . . .  428,142 
Drier. See Clothes drier. 
Drill swaging stock, Laundry & Warren . . . . . . . . . . . .  428,498 

Dust collectors, ventilating hood for. J. T. Br\Jrgs 428,067 
Ear mulf. C. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,511 
Earth. apparatus for raising and moving, R. T. 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,43'7 
Eaves trough beading machine. T. C. Belding . . . . . m,549 

Eccentric rod, W. Wri"ht . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,542 

Electric current generator regulator, G. Pfann--
kuche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,317 

Electric furnace for melting metals. E. A. Col by . . 428,378 
Electric indnction device, E. A. Colby . . . . . . . . . . . . . .  428,319 

Electric machine or electric motor, "dynamo. E. 
Croasdal e . . . . . . ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,:)80 

Electric meter, A. Frager . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,084 
ElectriC meter, J .  F. Mehren . . . . . . . . . . . . . . . . . . . . . . . . 428.280 
Electric meter, E. W. Von Siemens . . . . . . . . . . . . . . . . .  428.290 
Electric motor. W. H. Chapman . . . . . . . . . . . . . . . . . . . . . 428,404 

Electric motor or generator. H. Groswith . . . . . . . . . . 428,481 
ElectriC motor rellulator, W. H. K night . . . . . . . . . . . .  428.169 
Electric signal circuit, O. W. Hart . . . . . . . . . . 0 . . . . . . . 428.095 
Electric wires, elevated conduit for. H. N. Rut-

tan . . . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  428,145 
Electrical converter, W. Stanley. Jr . . . . . . . . . . . . . . .  428,574 
Electrical converters, building, W. Stanley, Jr . . . .  428,575 
Electrical cut-out, W. J. Jenks . . . . . . . . . . . . . . . . . . . . . .  428.564 
Electrical heater, J. 1. Ashbaugh . . . . . . . . . . . . . . . . .. . .  428.443 
I£lectro-deposition. D. Garrett . . . . . . . . . . . . . . . . . . . . . .  428.087 
Elevator gates, means fGr operating, A. Newell • . . 428.126 
Elevator reversing mechanism, E. 1\ Young . . . . . .  428,196 
Engine. S�e Steam engme. 
Eraser, blackboard. F. F·anmng . . . . . . . . . . . . . . . . . . .  428,585 
Eraser, pencil, M. A. L. Thomas . . . . . . . . . . . . . . . . . . . 428,324 
Evaporating appaflttus, A. Miller . . . . . . . . . . . . . . . . . . . 428.281 
Exhibitor, goods. K rause & Wright . . . . . . . . . . . . . . . . .  428,111 

Fair leader, W. N. Gesner . . . . . . . . . . . . . . . . . . . . . . . . . . 428,�91 

Farm gate, J. Stephenson . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,537 
Fastening device. W. J. Boda . . . . . . . . . . . . . . . . . . . . . . . 428,063 
Faucet, M. N. Maloney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,508 
Feedwater purifier. Peltcock & Reallan, J r . . . . . . . . .  428.131 
}4�ence, D. IC Brig-Ils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.�65 
�'ence post, J. Copenhaver . . . . . . . . . . . . . . . . . . . . . . . . . . 420,300 
Fibrous plants, machine for scraping the pulp, 

etc., from, R.  G. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.82., 
File, paper, A .  Dom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,555 
File. paper. P. J.  Pauly. J r  . . . . . . . . . . . . . . . . . . . . . . . . . .  428,517 
Filter. E. Bourne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 428,162 
�'ireplace. C. L. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,278 
Fish plate bolt. Tyzick & I,awton . . . . . . . . . . . . . . . . . . .  428,431 
Flali'k. See Dental flask. 
Flue scraper, D. K. Strachan . . . . . . . . . . . . . . . . . . . . . . . 428.5.)8 
�·Iushing tank. A. Rosewater . . . . . . . . . . . . . . . . . . . . . . . .  428.254 
Flypaper packing box, H. Jarmuth . . . . . . . . . . . . . . . . .  428.277 
�'ood, capsuled conden.ed, J. Maggi . . . . . . . . . . . . . . .  428,502 
Foot, extension, E. L. O'Connor . . . . . . . . . . . . " . . . . . .  428,220 
Force. sprinkler. A .  Speirs . . . . . . . . . . . . . . . . . . . . . . . . .  428,234 
E'ountai n .  C. P. F. Baillairge . . . . . . . . . . . . . . . . . . . . . . . . .  428,:)65 
Fuel economizer, R. Newton . . . . . . . . . . . . . . . . . . . . . . . . 428,405 
Furnace. See Crucible furnace. Electric fnr-

naee. 
Furniture. J. Gramke. Jr . . . . . • . . . . . . . . . . . . • . . . . • . . •  428,090 
Galvanic bat.tery, A. J. MacDonald . . . . . . . . . . . . . . .  428,016 
Gas. apparatus for separating liquids from natu" 

ral. W. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  428,399 
Gas holder, A Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,125 
Gas holder. Newell & K ehr . . . . . . . . . . . . . . . . . . . . . . . . . .  428.127 
Gas lighter, electric, R. T. Walton . . . . . . • . . . • • . . . . . .  428.4:)3 
Gas producer, W. J. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  428,237 
G ate. See Bridge gate. Farm gate. 
Gate, W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  428,536 

Glassware grinding and polishing' machine, Wood 
& Snobur�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,1% 

Glove fastening, R. H. Hutchinson . . . . . . . . . . . . . . . . . 428.100 
Glycerine from spent soap lye, recovering, 

Domeier & Haa-emaDn . .  . . . . .  . .  . . .  . ,  . . . . . • . . .  428.468 
Glycerine from spent soap lye. recovering, E. K .  

Mitting . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,509. 428,510 

Glycerine, pnrifylng. O. C. Hallemann . . . . . . . . ... . . .  428,484 
Glycerine recovered from spent soap lye, distill-

Churn power, W. H. Swogger . . . . . . . . . . . . . . . . . . . . . . . 428,156 ing, Domeier &; Hagemann . . . . . . . . . . . . . . . .. . . . . . 428.471 

Churlls, removable strainer f0r, A. W. ll cLarell . .  428,-/Ui Goverllor, �top, Bole It Bamlltoll . . . . . . . . . . . . . . . . . . .  42S,0ti4 

Graphophone, M. L. Deering . . . . . . . . . . . . . . . . . . . . . . . 428,273 
GrInding machine, E. H. ��entor.I . . . . . . . . . . .  . . . . . . .  428.204. 
Grinding twist or other drills. machine for, 

Storey & Bamford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.426 
Guard. See Railway crossing st.ock guard. Tall 

guard. 
Gun carriage, B.  B. Hotchkiss . . . . . . . . . . . . . . . . .. . . . . . .  428.209 
Hame fastener, L. Anderson . . . . . . . . . . . . .  . . . . . . . . . 428,059 

lJammer handle attachment, M. E. Reilly . . . . . . . • .  428.524 
Handle. See Knob handle. Vehicle handle. 
Hane:er. See Coat hanger. Tobacco hanger. 
Harrow. W. M. Brinkerholf et al . . . . . . . . . . . . . . . . . . . . 428,329 

Harrow, J. H. Hanson . . . . . . . . . . . . • . . • . . . . • . . . . . . . • . . •  428,892 
Harrow. D. C. Markham . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 428,310 
Harrow tooth holder, reverSible, D. C. Troxel . . . . . 428,185 

Harvester, G. G. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,275 
Harvester, grain, J. A. G ... ham . . . . . . . . . . . . . . . . . . . . . 428.419 
Hat brims, apparatus for heatinJr and softening, 

H. H. Turner et al . .
.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,539 

Heater. See Electrical heater. Seed meal heat-
er. Watering tank beater. 

Heater. C. L. Haight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.836 
Heater, W. H. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,137 
Hinge, M. A. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . .  428.402 
Hoisting and conveying device. O. W. O'Dell . . . . . .  428,349 

HOIsting machine, A. T, K elliher . . . . . . . . . . . . . . . . . . .  428.108 

HOisting machine. H. B. Tem . . • . . . . . . . . . . • • • . . . . . . .  428.480 
Holder. See Brush holder. Clother line holder. 

Gas holder. Paper holder. Plate, cup, and 
saucer holder. Sash holder. Twine holder. 
Twine or cord holder. 

Hook. See Check hook. Singletree hook. Whime-
tree hook. 

Hops, apparlltus for extracting, J. Irlbacker . . . . .  428.101 
Horse spreading device, Hllgue & Bolles . . . . . . . . . . . 428,485 
Horseshoe, E. & P. Maloney . . . . . . . . . . . . . . . . . . . .. . . . .  428.117 
Horseshoe. W. 1)'. Rice" . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . 428,229 
Horseshoe, J. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,231 
H ub, metallic wheel, A. L. H. Messmer . . . . . . . . . . .  428.312 
Hydrant, fire, Viney & Dalton . . . . . . . . . . . . . . . . . . . . . . . 428.578 
Hydrocarbon oils, apparatus for burning, E. 

Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,353 
Ice cakes, apparatus for planing, J. Kavanagh . . . . 428.565 
Ice cream freezer. E. H. Shaw . . . . . . . . . . . . . . . . . . . . .  428,148 

Ice cutting implement, O. F. Jarvis . . . . . . . . . . . . . . . . .  428,563 
Ink, producing !.ndelible aniUne, J. Schitrmann . . .  428,146 
Inking pad and holder, J. E. Bohac . . . . . . . . . . . . . . .  428,242 
Insulator. electric, E. Andrews . . . • • • • • . . • • . . . . • • . • .  428.545 

Insulator for electric railway wires, H. P. Brown .• 428,071 
Iron. See Channel iron. Soldering iron. 
Ironing table, J. Shull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,538 
Jack. See Wagon jack. 
J ourna], jOlunal box, and bearing, anti .. frictlon, 

J, I<' Morell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.400 
Key Instruments, apparatns 10r playing, P. 

Ehrlich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.244 
Knitting machine, J. P. Harrim .. n . . . . . . . . . . . . . . . . . . 428,304 

Knob handle, lock. H. Anderson . . . . . . . . . . . . . . . . . . . . 428.442 
Knobs to sockets, means for attaching door, E, B. 

Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .. . .  428.285 
Labe!ing apparatus, hand, H. R. }1'ay . . . . . . . . . . . . . . 428.246 
Lace fastening shoe, M. J. Ward . . . . . . . . . . . . . . . . . . . . 428.434 
I.adder, step, Coolahan & Fleeman . . . . . . . . . . . ... . . . .  428.460 
Ladle and monld for le"d hammers, combined. C, 

H. Field, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 428,558 

Lamp, R. T. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  428,367 
Lamp. alternating current arc, G. Westinghouse, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.435 
J�amp, arc, C. P. Breese . . . . . . . . . . . . . . . . . . . . . • • • . • • • . •  428,066 
Lamp burner attachment, In. 8. Crockett . . . . . . . . . .  428,463 
Lamps, device for elevating and lowering electriC, 

Morris & Vol! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.401 
J,and roller and ditcher, combined, P. Verlilf . . . . . . 428.187 
I,atch, J. V.  H. Nott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,348 

Latch. alarm. M. A. Dibble . . . . . . . . . . . . . . . . . . . . . . . . .  428,381 
Lifter. See Transom lifter. 
Liniment, 8. J. Lancaster . . . . . . . . • . . . . . . . . • • . • • • • • . . •  428,344 
Lock. See Magnetic lock. Time lock. 
Lock, O. R. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.553 
Locomotive, J. E. Phillips . . . . . . . . . . . . . . . . . . . . . . . ... . .  428,179 
Locomotive, electric, J. F. McLaughlin . . . . . . . . . . . .  428,175 
Locomotive or car pilot, A. Komp . . . . . . . . . . . . . . . . . .  428.110 
Loom, West & Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.436 
IJoom for weaving pockets, J. T. Meats . . . . . . . . . . . .  428,253 
Loom shedding' mechanism, J. Haggenmacher . . . . 428.584: 
Loom shuttle changing mechanism, A. Sinclair . . .  428,322 
Loom smash protector mechanism, Thompson & 

Crook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.292 
r,oom temple. J. E. Prest . . . . . . . . . . . . . . . . . . . . . 428,132, 428,13:1 
Low water boiler alarm. O. E. Guss . . . . . . . . . . . . . . . . .  428.482 
MaJ'(netic lock, W. W. Fenner . . . . . . . . . . . . . . . . . . . . . . .  428,247 
MaJ'(netic lock. J. Schneider . . . . . . . . . . . . . . . . . . . . . . . . .  428,256 
Mail bag and fastener therefor, A. H. Enholm . . . 428.387 
Mail pouch, W. H. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.228 
Mailing case for bottles. E. R. Phillips . . . . . . . . . . . . .  428,410 
M atrix making machine, type die holder for, C. 

L. Redfiel d . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.138 
Mechanical movement. J. P. H. Gastrell . . . . . . . . . .  428.476 
Metallic precipitates, treatment of, E. K. Mittlng. 428,566 
Metals, melting, refining. and casting, E. A. Colby 428,552 
Meter. See Electric meter. 
Mill. See Clay grinding mill. 
Mill appliance. S. Forter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,801 
Mitten, R. F. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,115 
Motion, mechanism for transforming reciprocat .. 

inll into rotary. J. P. H. Gastrell . . . . . . . . . . . . . . .  428,477 
Motor, See Electric motor. Spring motor. Street 

motor. W ave motor. 
Mower or harvester cutting apparatus, C. W. 

Crannell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.071 
Mowers, combined grass receiver and dumper for 

lawn. J. P. Blondeau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,371 
Mowers. grass receptacle for lawn, C. Buchmuller 428.074 
Multiple switch board system. three-Wire. E. P. 

Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,189 

Nail, J. Haish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 428.091 
Naihnll implement, hand, J .  Jessop . . . . . . . . . . . . . . . . .  428,105 
NaiHng machme, Ross & Bilbie . . . . . . . . . . . . . . . . .. . . . .  428,255 
Needle, O. H. Blood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,263 
�ut lock, Trimble & K i rkpatrick . . . . . . . . . . . . . . . . . . . .  428,183 

Oil burner, M. Hathaway . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,096 
Oil feeder, R. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,185 
Ordnance, h ydraulic brake for, H. Schneider • . . . . .  428,418 
Ore feeder. G. C. M ueller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.846 
Oven. baker's, E. A. C. Petersen . . . . . . . . . . . . . . . . . . . .  428.521 

Overdraw loop, S. E. Harsh . . . . . . . . . . . . . . . . . . . . . . . . . . 428,487 

Pad. See Inking pad. 
Pail, din ner, Heeckstadt & Moe . . . . . . . . . . . . . . . . . . . .  428,097 
Paint vessel and packal(e, H. J. Koempel . . . . . . . . . .  428,100 
Paper bag machines, stripping attachment for, T. 

R. Troendle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 428,184 
Paper cutter. roll, D. F. Crowder . . . . . . . . . . . . . . . . . . . . 428.464 
Paper, frame for coatlnll aristotype, E. A. Gilbert 428,"'8\1 
Paper holder and cutter. roll, L. Ehrlich . . . .428.473, 428,474 
Paper holder and cutter, roll. E. S. Knight . . . . . . . .  428.496 
Paper holder and cutter, roll, C. K. Pickles . . . . . . . .  428,523 
Paper holder and cutter, roll, G. Rein . . . . . . . . . . . . . .  428,525 
Paper holder and cntter, roll, E. B. We.ton . . . . .. . .  428,192 
Paper, machine for applying wax to, Watts & 

Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  428,100 
Pen, rullnll, H. H. Hazen et al . . . . . . . . . . . . . . . . . . . . . . .  428,250 
Phenyldlhydroqulnazollne, C. Paa!. . . . . . . . . . . . . . . . .  428,286 

Photo.mechanlcal prilltlng plate, 0, Dubois . . . . . . . 428,472 

Pick handle sleeve and head brace. G. J .  
Schoettle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.5�8 

Pictur�s, manufacturing transparent relief, W. 
Hagelberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.483 

Pipe connection, flexible. H. Vering . . . . . . • . . . . . • . . .  428,186 

Pipe coupllnll, A. Cochran . . . . . . . . . . . . . . . . . . . . . . . . . 428,016 
Pipe stopper. W. Baguley . . . . . . . . . . . . . . . . . . . . . .. . . .  428,364 
Planer tool attachment, J. Wilkinson . . . . . . . . . . . . . .  428.360 
Planter and fertilizer distributer, seed, J. M. 

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.341 
Planter, corn. K. Buland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.1m 
Plate, cuP. and saucer holder. J. H. Yund . . . . • . . . . .  428.54:� 

Pliers and calipers, balance wheel. G. B. Widdl-
field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.1!13 

Plow iroDs, press for shaping, W. W. Speer . . . . . . . .  428, 161  
Plow, E!ulky, C. A nderson . . . . . . . . . . . . . . . . . . . . . . . . . .  428.295 
Post. See Fence post. 
Posthole digger, I. J. Merrick . . . . . . . . . . . . . . . . . . . .  _ .. 428.507 

Potato dillger. G. M. D. Pomeroy . . . . . . . . . . . . . . . . ... .  428,288 
Power. See Churn power. 
Power transmitter, H. R. Knox . . . . . . . . . . . . . . . .... . . .  428,497 
Press. See Printing press. 
Preserving compound, Bate & Owen . . . 0 . . . . . . . . .. . . 428,161 
Printing attachment for paper bag machines, E .  

Stanley . .  . . . . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.153 
Printi ng press. J. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . 428.182 
Projectiles, detachable gas check for, H. Maxim .. 428,311 
Protector. See Tree protector. 
Pulley. split, E. J.  Pennington . . . . . . . . . . . . . . . . . . . . . . 428.520 
Pump, I. Thornton . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . .  421;,238 
Pump, steam air. A. P. Massey . . . . . . . . . . . . . . . . . . . . . .  428.120 
Punching machine, J. M. Riley . . . . . . . . . . . . . . . . . . . . . .  428,414 
Puzzle. B. W. Charshee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,455 
Puzzle. P. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,083 
RaCk. See Curry comb rack. 
Rag duster. 'I'aylor & Bradburn . . . . . . . . . . . . . . . . . . . . .  428.42'J 
Railway, cable suburban, C. E. Emery . . . . . .  42B.384. 428.386 
Railway crossing stock guard, C. O. Davidson . . . . .  428.018 
Railway. electric, R. M. Hunter . . . . . 428.098. 428.210, 428.211 
Railway, electric, Legg & Nile . . . . . . . . . . . . . . . . . . . . .  428,499 
Railway track drill, A. R. Paulus . . . . . . . . . . . . . . . . .. . . 428,516 
Railway trains, electric communication with, T. 

J. H ouck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,562 
Rallways. horizontal defiecting pulley for cable, 

G. Leverich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,216 
Railways. terminal faclllty for suburban. C. E. 

Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.385 
Railways, trolley arm support for electriC. F'. B. 

Rae . . . .  "' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,136 
Railways.. trolley system for electric. H. P .  

Brown. . . . . . . . .  . . . .  . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  428,012 
Rain water conductors, jOint for, J. W. Abrahams 428,262 
Range, D. H. Erdman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.245 
Receiving payment and deliverinil value in ex-

change therefor. apparatus for, J. Owen . . . . . . .  428,514 
Recorder. See Cash recorder. Time recorder. 
Re�ister. See Cash register. 
Regulator. See Electric current generator regu

lator. 
Rifie fore sight, Cochran & Bond . . . . . . . . . . . . . . . . .. . .  428.458 
Roasting hearth attachment for operating stir-

rers, I. B. Hammond . . . . . . . . . • • . . . • . . . . . . . . . •. . . . .  428,09" 
Rod. See Eccentric rod. Stair rod, 
RoUer. See Cigar bunch roller. Land roller. 
ROlling SWitch points. rolls for, I. D. Weaver . . . . . .  428,580 
Roof cresting, C. B. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . 428,315 
Roof for factory buildings, shed, L. Kick . . . . . . . . . .  428.494 
Rubber striping device, N. C. Videto . . . . . . . . . . . . . . . .  428.108 
Sad iron, self-heating. Morrow & Curtis. Jr . . . . . . . . 428,4Da 
Saddle and attachment, h arness. P. Donohue ... . . .  428.167 

Safe. burglar proof, C. O. yale . . . . . . . . . . . . . . . . . . . . . 428.240 
Salt, apparatus for manufacturinll. A. Miller . . . . . .  428,i21 
Salt. manufacturing, A. Miller . . . . . . . . . . . . . . . . . . . . . .  428.282 
Sash cord fastener, G. Moebs . . . . . . . . . . . . . . . . . . . . . . . 428.122 
Sash cord fastener, Randel & �·rench . . . . . . . . . . . . . .  428.180 
Sash fastener. Jenkins & Bishop . . . . . . . . . . . . . . . . . . . . 428.306 
Sash holder, W. H. Bennett . . . . . . . . . . . . . . . . . . . .. . . .  428,547 
Sash holder. G. Kendall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,397 
Saw, H. F. Poore . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  428.4Il 
Sawmill dOl(, P. Payette . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,518 
Scales. weighing and price, H. C. Hart . . . . . . . . . . . . .  428,500 

Scraper, road, C. Mendenhall . . . . . . . . . . . . . . . . . . . . . . . . 428.506 
Screen. See \V indow screen . 
Scre w tap. F. Hoerle, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.490 
Seed meal heater, cotton, J.  S. Price . . . . . . . . . . . . .. . .  428,1.-34 

Semaphore apparatus, electric. Stitzel & Weine-
del . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.57tl 

Sewer trap, J. A. I. Claudon . . . . . . . . . . . . . . . . . . . . . . . . .  428,457 
Sewing machine feeding mechanism, M. C. Lisle 428.171  

Sewing machine table, Donn & Cuthbert . . . . . . . . . . . 428.: 82 
Sewing on buttons, machine for. \V. E. Bennett. . 428.M8 

Shade fixture, window, A. B. Dunkle . . . . . . . . . . . . . . .  428.3:12 
Shade or refiector. E. Blackman . . . . . . . . . . . . . . . . . . . 428,.169 

Shaft bearing, H. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . 428.526 
Shaping machine, J. M. Riley . . . . . . . . . . . . . . . . . . . . . . . . 428,416 
Ship side scuttle, E. J. Preston et al . . . . . . . . . . . . . . . .  428.227 
Shirt, R. H. Hutchinson . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 428,099 
Shirt, M. Penkert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,400 
Shirt or vest and suspenders, combined, J. T. 

Brodnax . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .. . .  428,374 
Shock compressor and binder. W. T. Parks . . . . . . . .  428,178 
Shoe. S. J. St.ough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,157 

Shoemakers' tools. device for heating. D. A. 
Brown et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,069 

Sickle driving mechanism. Gibbons & Heaberlin . .  428.088 
Sign board, fiexible and transparent, C. Galle .. . . . .  428,086 
Signals, etc., automatic system for operatinl'!, 

Wayland & Baldwin . . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  428,579 
Singletree hOOk, A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.531 
Sliding and swinging gate, C. C. A lexander . . . . . . . .  428,100 
Soap lye, apparatus for concentrating spent. 

Domeier & Hagemann . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,469 
Soap lye, apparatus for the distillation of con-

centrated, Domeier &, Hagemann . . . . . . . . . . . ' . . . .  428,470 
Soap shaker. W. T. Russell . . . . . . . . . . . . . . . . . . . . . . . . .  428.144 
Soldering iron, C. W. Shedd . . . . . . . . . . . . . . . . . . . . . . . . . . 428,5.32 
Soldering iron, self-heatiag, Sundeen & Molander 428,236 
SorJIChum and sugar cane, apparatus for roasting 

and treating, A. J .  A damson . . . . . . . . . . . . . . . . . .  428.439 
Spindle bearing. W. F. Draper . . . . . . . . . . . . . . . . . . . . .  428,557 
Spinning spindle support, W. F. Draper . . . . . . . . . . . . 428,556 
Spoke socket for vehicle wheels, J. F. �'uss . . . . • . . .  428.:102 
Sporting trap, W. T. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,489 
Spring. !;ee Vehicle spring. 
Spring motor, A .  A. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  428. : 26 

Sprinkler. See �'orce sprinkler. Water sprink-
Jer. 

Stair rod, G. Meisenbach. J r  . . . . . . . . . . . . . . . . . . . . . . . . 428.505 
Steam engine, E. H. Joh nson . . . . . . . . . . . . . . . . . . . . . . 428,106 
Steam mumer, E. A. Leland . . . . . . . . . . . . . . . . . . 428.307, 428.308 

Steel by cementations, compound for converting 
iron into, F. G .  Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.445 

Steel, manufacturing, F. G. Bates . . . . . . . . . . . . . . . . . .  428.446 
Steering apparatus, E. F. Barnes . . • . . . . . . . . . . . . . . . . .  428.366 
Steerlnll gear for ships or boats, W. H. Harfield . .  428,249 
Stone sawing machines, saw blade for, J. II. 

J acobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  428,395 
Stopper. See Bottle stopper. Pipe stopper. 
Store service apparatus. H. E. Woodworth . . • • . . . .  428,362 
Stove, gas or 011 heatinll, C. W. Jeuks . . . . . . . . . . . . . . .  428.101 
Stove, oil or Jeas, J. A. Field . . . . . . . . . . . . . . . . . . . . . . . . .  428.334 
Stovepipe joint, extensible, J. P. Warren . . . . . . . . . .  (2S.M9 
Strainer, water conductor, J. Wock . . . . . . . . . . . ... . . . *2S,68l 
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"treet indicator. R. P. Alley . . . . . . . . . . . . . . . . . . . . . . . . . 428.582 
Street motor, 'V. Simpkin . . . . . . . . . . . _ . . . . . . . . . . . . . . 428.573 
Sugar refineries, process of and apparatus for 

usinl< heat in. S. M. Lillie . . . . . . . . . . . . . . . . . . . . . . . . 428.217 
Swing • .  T. O. Patridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.515 
'rabIe, See Ironing table. 
l'a". C. F. Moseley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.314 
'l'H.il guard and line rest, D. Hand . . .  _ • . . . . . • . . .  _ • . .  428.337 

Tank. See li'lushing tank. 
'I'e legraph. multiplex. F. J .  Patten . . . . . . . . . . . . . . . 428,222 
'l 'e ieg-raphy. multiplex, Ii', J .  Patten . . . . . . . . . . . . . . . . 428.223 
'l'eiegraphy. synchronous multipl9x. 11"', .r . Patten. 

428.221 .  428.224 to 428.226 

'1'elephone. J. C. Ludwig . . . . . . . . . . . . . . . . . . . . . . . . . 4�8.174 
Telephone registering attachment, R. J. Story 

et ul . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.427 
ThIll conpl inl<. A. W. Baldwin . . . . . . . . . . . . . . . . . . . . . . .  428.061 

Thrashing machines and separators, dust collector 
for. G. E. & S. T. Sterling . . . . . . . . . . . . . . . . . . . . . . . . 428.424 

Tile, i l luminating, J. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . .  428,4:M 
Time lock. J. W. liard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,:mS 
Ttme recorder A. L. Jaynes . . . . . . . . . . . . . . . . . . . . . . . . .  4-28.103 
rt'ime recorder, watchman's. Egan & Gray . . . . . . . . . 428.58.3 
Tinning plates. appa!'at.us for. n. Edwards et at .. . . 428,080 

Tobacco hanger, B. W. Morris . . . . . . . . . . . .  4:!8.512 

1'obacco hanger or stick. \V. II. Petree . . . . . . . . . . . . 428.522 
Tobacco moistening device. A. A. BoutelL . . . . . . . . 428.()6,� 
'roe weight. G. T. Chapman . . . . . . . . . . . . . . . . . . . . • . . . .  428,243 
Tool box, S. I I .  Jenn ings . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,:196 
Tool fastening device. E. Shaw . . . . . . . . . . . . . . . . . . . . . .  428.421 
Top prop. L. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  4'?8,():)() 
Tower. G. Corbett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.462 
Toy. J. H. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.450 
Trace detacher for singletrees • .  T. D. Blakeman . . . 428,370 
'rrack laying apparatus. R. E. Hurley . . . . . . . . . . . . . 428,276 
Transom lifter. G . •  1. Dickson . . . . . . . . . . . . . . . . . . . . . . . 428,lH5 

Trap. See Sporting trap. 
Tree protector, L. C. Fonquet . . . . . . . . . . . . . . . . . . . . . . .  428,206 
Trousers, Cerveny & Nowak .  . .• . . . . . . . . .  . . . . " . . .  428,271 
Truck. mining machine. E. E. Carter . . . . . . . . . . . . . . . 42S.5..�1 
Trunk, A. C. Frankel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,274 

'1'ub. See Bath tub. 
'rug. hame. Stiver & Hilton . .  . . . . . . . . . . . . . . . . . . . . . . .  428.156 
Twine holder, wrapping, J. J. Hooker . . . . . . . . . . . . . . 428.561 
Twine or cord holder. A. D. Huntley . . . . . . . . . . . . . . . 428.Wl 
Typewriting machine. J.  J. Boyer . . . . . . . . . . . . . . . . . . . 428.26-1 
11ypewriting machine, G. \V. N. Y08t . . . . . . . . 428,284, 428,438 
Typewriting mach ines, safety locking device for, 

J.  M. Badollet . . . . . . .  . . . . . . . . . .  . . .  . .  . . . . . . . . . . . . . .  428,444 
Umbrella runner. W. H. Gaskill . . . . . . . . . . . . . . . . . . . . . 428.3m 
L' ndenrarment. J. 1\ Brodnax . . . . . . . . . . . . . . . . . . . . .  428,375 
Valve, C. Birkery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  428,199 
Valve I<ear. B. V. Nordberg . . . . . . . . . . . . . . . . . . . . . . . .  428,316 
Valve motion for steam engines, automatic, W. 

H. Blake .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  428.449 
Valve. steam engine, W. Wright . . . . . . . . . . . . . . . . . . . . 428.5-11 
Vault. bank, C. O. yale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.241 
Vehicle brake. H. M. Wingert. . . . . . . . . . . . . . . . . . . . . . .  428,361 
Vehicle dash mil. G. S. Caldwell . . . . . . . . . . . .428.266, 428,267 
Vehicle handle, G. S. Caldwel l .  . . . . . . . . . . . . . . . . . . . .  428,268 
Vehicle sh ifting seat, C. �l. Blydenburgh . . . . . . . . .  428,062 
Vehicle "prin", T. E. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  428.440 
Vehicle. two-wheeled, A. J. Glick . . . . . . . . . . . . . . . .  428,&03 
Vehicle wheel, Messmer & Lutbman . . . . . . . . . . . . .. . . 428.31:l 
Veil fastener, Adams & Tryon . . . . . . . . . . . . . . . . . . . . . .  428.151l 
Velocipede. D. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,ll56 

VelOCi pede brake. S. Ell iott . . . . . . .- . . . . . . . . . . . . . . . . . .  428.383 

Vending device, A. H. li .. ancher . . . . . . . . . . . . . . . . . . . . .  428.388 
Veneer drying machine. G. Seaver . . . . . . . . . . . . . . . . . . 428,147 
Voltaic armor. A. !.  Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.420 
Wagon jack. Oliver & Wren . . . . . . . . . . . . . . . . . . . . . . . . . 428,350 
Walls, apparatus for use in the construction of 

dry. E. A .  Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.327 
Wash bench. I. D. & S. F. Brown . . . . . . . . . . . . . . . . . . . .  428.070 
Washing compound, E. Hand . . . . . . . . . . . . . . . . . . . . . . .  428,486 
'Vushing machine. C. F. Goss . . . . . . . . . . . . . . . . . . . . . . . . 428.478 
Watch dials, tool for enameling'. E. II. Ryan . . . . . .  428.411 

Water. apparatus for detecting waste of. B. S. 
Church . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,075 

Water closet. J. Kelly . .  . . . . . .  . . . . .  . . .  . . .  . . . . . . . . . . . . 428.278 
Water closet sanitary service tank. R. A. L. Blon-

del . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  .428,372, 428.m3 
Water sprinkler, J. H. Layman . . . . . . . . . . . . . . . . . . . . .  428,113 
'Vater tower, portable. G. C. Hale . . . . . . . . . . . . . . . . . .  428.092 
\Vatering tank heater, A .  :McGowen . . . . . . . . . . . . . . . . 428,124 
Wave motor. T. C. Naramore . . . . . . . . . . . . . . . . . . . . . . .  428,283 
\\' ebs. device operated by the edges of moving, J .  

Arkell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.:>63 
Welding compound. LeRoy & Lowell . . . . . . . . . . . . . . .  428.114 
Welding metals electrically. C. L. Coffin . . . . . . . . . . . . 428.459 
Wel l  • •  ri" for drill in". G. Corbett . . . . . . . . . . . . . . . . . . . . 428.461 
Wheelbarrow, R. L. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . 428.176 
Whiffletree hook. '1'. G. Mandt . . . . . . . . . . . . . . . . . . . . . 428.504 

WhIffletree hook, Santo Sr., & Roal'dwelI . . . . . . . . .  42S.:W 
Wick adjusting device, \V. C. Homan . . . . . . . . . . . . . . . 428.170 
Windmill. C. E. Kittinger . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.495 
Window bead fastener, Randel & French . . . . . . . . . . 428.181 
Window screen. G. L. Reynolds . . . . . . . . . . . . . . . . . . . .  428.410 
Window screen, adju::stable, Markham & Pomeroy 428.:109 

\Vire reduCinu machine, 1:1". A. Peck . . � . . . .428.51!J, 428.572 
Wire coupling, n. B. Morrison . . . . . . . . . . . . . . . . . . . . . .  428.123 
Wire covering machine, Davis & Scott. Jr . . . . . . . . . 428.201 
Woodworking machine feed mechanism. C. J .  

Olson . . . . . . . . . . . . . . . . .  ' "  . . . . . . _ _  . . . . . . . . . . . . . . . " . 428.284 
Woven fabrics, manufacturing. J .  J. Ashworth . . .  42S.2HG 

TRADE MARKS. 
Bakim{ powder, Lievre. Fricke & ('0 . . . . . . . . .. . 17.925. 11,1:126 
Biscuits. crackers, wafers, and similar articles. 

Holmes & Coutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,938 
Canned food� and relishes, W. B. 1'imms . . . . . . . . . . . . l7,9-U 
Corsets. S. \V. Richards . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  17,!140 
Flonr, wheat, Minneapolis Flour Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,\l3� 
}1'Jour, wheat. Swift, Billings & Co . . . . . . . . . . . . . . . . . . . . 17 ,9�7 
FrUits, dried, J. M. Chapman . . . . . . . . . . . . . . . . . . . . . . . . 175�2 
Games played with boardR, dice, and counters. E. 

G. Selchow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,924 
Hoof .tuffing. Atkins & Durbrow . . . . . . . . . . . . . . . . . . 17.921 
Milk, but ter, cheese, and similar articles, General 

Company of the Pllre Milks . . . . . . . . . . . . . . . . . . . . . 17,9:17 
Ribbons. A. & S. BlumenthaL . . . . . . . . . . . . . . .  17,9..ti to 17,H35 
'rea. Lievre. J�'ricke & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.928 
'l'ea. J. Tetley & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.929 to 1 ,,9:l2 
'I' ree�, nursery grown peach, Albaugh Nursery and 

Orchard Compally . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 17.92:l 

DESIGNS. 
Handle for canes,- umbrellas. etc . •  C. L. Dreher. 

19.844 to 19.840 

A printed copy of the specltlcatlOn and drawing ot 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired. and remit  to 
Munn & Co., am Broadway. New York. 

Canadian l:tatents may now be obtained by the 
inventors for any of the inventions named in the fore'" 
going list. provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. }i'or 
full instructions addresR Munn & Co., 36l Broadway, 
�ow \:. vrk. (l1.uer forei"n patents may a.lso be obtai:-a�d. 

$titutifi t �tutritau. 
Inside Page, each In.ertion - - - ,..� cents a lIue, 
Back Page. ench insertion - - - $1.00 a l ine. 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s�t in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment. as the letter press. Advertisements must be 
received at publication office as early as Thursday morn-
109 to appear in next issue. 

U SE ADAMANT WALL PLASTER 
It  is Hard, J)elll.e, and Ad

hesive. Does not check or crack. 
It is impervious to wind. water, 

disease germs. It dries in a 
hours. It can be applied in 

kind of weather. It is in gen
nse. Licenses granted for the 

�m'A'" ,,�.using. and selling. 
Address A D A M ANT M FG .  CO. 

30 9 E. Genesee ""t., 
Syracuse, N. V. 

Patent Foot Power Machine 
Complete Outfits. 

Wood or Metal workers without steam 
power. can successfully compete with 
the large shops, by using our New 
LA BO lt SAVING IlIacbinery, 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home 'l'raining, etc. Catalogue free. Seneca F a l l s  Mf2. Co. 
695 Water Street, Seneca fills. N. Y. 

SHIP CAN ALS IN 1 889.-A PAPER 
by R, E. Peary. M .. Am. Soc. C. E .. givinl< brief data con
cernIng every shIP canal completed, in progress and 
projected. Contained in SCIENTIFIC AMERICAN Sup
MENT. Nos. 1 a S  and 136. Price 10 cents each. To be 
had at this Office and from all newsdealers. 

I'" :> Panchlnll'nsselt 
r; DIES AND OTHER raDar 1WUMi��. 

SHEET METAL OOOD HAMMERS DROP FORc,.ca, .... � 
·Stiles &: Parker l'ress C�1' .' 

1Il44k ...... Ocuu ... 

Brancb Office and Factory. 203. 205 & :r07  Center St., N. Y. 

TH E B EST LI M E  K I LN K N OWN 
o r  no pay. C .  D. PA GE, Rochester, N .  \' .  

Fine Taps, Dies, Reamers, Etc. 

1,lghtning and Green River Screw Plates. 
Bolt Cutters, Hand and Power Drilling Machines, Punch. 

ing Presses, Tire Benders, Tire Upsetters, and oth
er Labor Saving Tools. Send for Price List. 

WI LEY & R U SSELL M F G .  CO. , Greenfield, Mass. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction. with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through .. out the year at a temperature of from 34° to 36°. Con. 
tained in S(,IENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be had at this Office and of all news
Qe.Llers. 

SECTI O NAL CDiln:"DTVIiS INSULATED AIR 1 . �n.J.n. 

_"7H"777 GEARS 
B R ASS R A C K S  &. P I N I O N S .  

S MedfOl'd Stl'eet, 
Circular J!lree. T. F. WEI,CH, BOSTON. 

� "Z .e7��.�� PcERFORATED �ETALS1"'M I NING SCREENS, 'l\,." ,::"_�_-" �J�[:il":� ,'\ e OALANO O R E  SEPI\RATORS;  R,EVOLVI NG AND SHAKING SCREENS 
,��;', '1 11:'1 ' t( '�';, J IGS &STAMP BATTERIES Fll" AILKINDl O FMILL l N C  .. M IN ING  MA(H I NERY�"'"TmU' [  
� � " ��tt�� �HARRINGTON & KING PERFO RATING € ,CH ICAGO. 

NEW YORK OFFICE. 284 PEARL STREET. 

HARRISON CONVEYOR ! 
Ha!Sfmg Grain, Coal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds,&'c. 
&i����. 1 BORDEN, SELLECK & CO. ' { Ma��,1-':,r8. l Chicago, ilL 

ON GAS ENGINES. - A VALUABLE 
g�per by E. Delamare-Debouttevllle. touchinor upon the 
t�i{��� '?�i:;]�<?����l� 1��:���:

n
b� dt�ir:fuillfo�na�e

d 
�\1r. "\I a landin. With 23 figures. Contained in SCI��NTIFrc 
Al'tf '<:RICAN �lTPPLEMENT. Nos. ,. I !)  and 7 1 6.  Price 10  

���t�r��
Ch. To be had at this office and from all news .. 

EDISON LAMPS 
For Batteries o r  Dynamos. 

J.s! to 36 Candle Power. 3 to 40 Volts. 
We will .end free, Catalogue E ,  

WhICh gives prices and descriptIOn of 
lamps, together with directions 

How to Make a Cheap Battery 
to operate them. 

E D ISON LAM P CO.,  
HARRISON. N. J. 

USEFUL BOOKS. 
Manufacturers, AgrICulturists, Chemists. Kngineers. Me

chaniCS, Builders, men of leisure. and professional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at. very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subject.s 
classified with names of author. Persons desiring 
a COpy, have only to ask for it, and it will be mailed 
to them. Address, 
M V NN & (;0 . . 361 IIroadway, New York. 

Gates Cornish Rolls Pulverizer 
Simple, Durable, Compact, Dustless, 

and a finished product direct 
from the machine8. 

'l'he best Ore Granulator for leach .. 
ing- and concentration. 
MANUFACTURE ALSO 

Gates Rock and Ore Breakers 
A ddress for Catalogues 

GATE!' IRON WORK ... . 
SO C ,",0. Clinton St .. Chicall:O. 

. � ______ 215 Franklin St., Boston. Mass. 

S A FE BOILERS FOR AMAT E UR WORK 
By G. D. Hiscox.-Description of several types of safe steam generators for the use of amateurs-the pipe coil boiler, the pipe boiler. pipe sectlOnal boiler. With 3 Illustrations. Contained In SCIENTIFIC AMI<�HICAN sup- I P L I<:l\l E:\,T, No. 7 H '..! . Price 10 cents. To be had at this Office and from aU newsdealers. 

The First Prize of n. Gold Medal awarded the 
-, Halnmond " at the Paris Exposition. 

A THE HAMMOND 
- ' TYPEWRITER CO. . - 447, 449 East 52d Street, 

NEW YORK, u. s. A. 

T Y P E W R I T E R S. 
Largest like establishment in the world. First

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma
chines sold on montbly payments. Any Instru
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

'l'YPEWRI'l'ER I 70 Broadway, New York. 
HEADQ.UAR'l'ERS. \ 144 La Salle St., Chicago.; 

MARINE ENGINE GOVERNORS. -BY 
J. D. Cburchill. A pl.ce for the wider use of engine' 
�overnor!'l on seagoing vessels. as a measure of �afety. 
7a1.-�i

D���� 1�6:���.
I
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all newsdealers. 

DRY AIR REFRIGERATING MACHINE. 
DescrilJtion of Hall's improved horizontal dry air refrig. 
erator, designed to deliver about 10.000 cubic feet ot 
cold air per hour, when running at a speed of 100 revolu ... 
tions per minute, and capable of redUCing the tempera .. �����:;I!�O:ri'd \�dr:rel:.<;�tio�

e
��

. 
t�i�� ���t!F.�'i:ii 

diagrams illustrative of its performance. �ontatned in 
SCIENTIFIC AMERICAN" SUPPLEMENT, No. 28�. Price 
10 cents. fo be had ... this office and from all news
dealers • 

STEEL TYPE for TYPEWRITERS, 
Stenci ls, Steel Starn ps, Rubber 

and Metal Type Wheels. 
New YOl'k Stencil Worl{s, Mfrs. 

100 Nassau Street. New York. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

C E L E B R A T E D  S U T T O N  R I N G  P A C K I N G . 
?IOIlEER RUBBE R  PAn;lN--; P O S I T I V E L Y  A N  rr C R I G T I 0 N  S P E C I A L LY E N D ORS E D  F O R  H I G H  S P E E D  E N G I N E S  

_ H . C  , � R  ') ,l, "' � _ :  P ;I.  � \ � [ � � '  ' '' I'i � 1  � _ ARno E R I E  R U B B E R C o  E R I  E p A  U S A 

Starrett's Surface Gauge. 
fll�r�;��';;i�:';.�' i6��e�;e�:d�.

lasp, will 
Price : No. 1. S in., $2 ; No. 2, 12 in., $2.75 ; 

No. 3, 12 in., with 6 in. extension. $:t 
Combination Squares, Hardened Steel 

Squares, Bevel Protractors, Fay's Patent 
Spring Dividers, Spring Calipers. Micro� 
meter Caliper Squares, Steel Rules, etc. 
jlend 2-cent stamp for full illustrated list. 

I" S. STARRETT, ATHOl" MA!>!S. 
MANUFACTURER OF FINE TOOLS. 

OIL WELL SUPPLY' CO. Ltd. 
9 1  de 92 WATER STREET, 

Pittsbur gh, 1-'a. , 
Manufacturers of everything- needed for 
.A:ELTE ISZ.A :LV '11VELLS 
lor either Gas, Oil, Water. or Mineral 

Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, etc. 
Illustrated catalogue, price . 

lists and discount sheets 
on request. 

ELECTRICITY. LIGHT AND H EA '!' .  
-A lecture by Prof. C .  F .  Brackett, delivered before 
t.he New York Electric Club-Facts about electrical con
ductors. Production of electric light in the ChealJest 
fg:;

i���c�:�n��t� �i��r���ric�e�r��rz���e��t eih�rt 
ments. Contained in SCI ENTIFIC AMERICAN �UPPLE .. 
M"NT. Nos. 683 and 6S4. I'rice 10 cents each. To be 
had at this office and from all newsdealers. 

ARTESIAN 
Wells, Oil and Gas Well •• drilled fl ���:�� W:�fso

d
:if;:uf::: :��:tff�Jt c���r:��fmr:.qY,�� 

able Horae Power and Mounted 
Steam Drilling Machines for 100 to 
IiOO ft. Send 6 cents for illustrated 
catalogue. Pie l'ce A J ·tcsian 

"��:!����:!e�'1f:�),�rt' 

ThiN widely cl .. culated and splendidly 1llustrated 
paper Is publ ished weekly. Every number contains six
teen pages of useful infolmat!on and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam M achinery. 
New InYentions. Novelties in MechaniCS, Manufactures, 
Cbemistry, l!:lectricity, Te' egrapby. Pbotography, Archi
tpeiure, Agriculture. Horticulture, Natural History. etc. 
Complete List of Patents each week. 

Terms of Subscl'jption .-One copy of the SCIEN_ 
TIFIC A "ERICAN win be sent for one year-52 numbers
postage prepaid. to any subscriber in the United States, 
Canada or Mexico, on receipt of tlll'ee dol lnr ... by the 
publishers ; six montts� $1.50 ; three months, $1.00. 

Club",.-Special rates for several names, and to Post 
M asters. Write for particulars. 

The safest way to remit is by Po.tal Order. Draft, or 
Express Money Order. MOnt�y carefully pluced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's: risk. Ad. 
dress all letters and make all orders. drafts. etc • • pay· 
able to 

�U'NN &; COo. 
36 1 B roadway, N ew York. 

• 
T � E  

Scientific Amer ican Supplement. 
This is a separate and distinct publication from 

THlC SCIEN1.'IFIC AMERICA�. but is uniform therewith 
in Size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCI"NT'FIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts. embraCing .Biology, Geology, Mineralogy, 
NatUral History, Geography. Archreology. Astronomy. 
Cbemistry, ElectriCity, Light. Heat, ::\-1echanlcaJ Engi
neering. Steam and Railway Engineering, :\l ining. 
Ship Building, Maline Engineering, Photography, 
Technology, Mitnufacturing lndustrles, Sanitary En
gineering, Agriculture. Horticulture, DomestIC Econo
my, Biography, Medicine. etc. A vast amunnt of fresh 
and valuable information obtainable in no other pub. 
lication. 

The most important Engineering Works, M echanieIDs, 
and Manufactures at home and abroad are illustrated 
and described in tbe SUPPI,EMENT. 

Price for the S"PPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM
EHICAN and one copy of the SUPPLEMENT, both mailed 
[or one year for $7.00. Single  copies 10 cents. Address 
and remit by postal order, express money order, or check. 

JI UNN &; Co., 3 6 1  Broadway. N. Y •• 

Publisbers SCIENTIFIC AMEltICAN. 
• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHI'l'ECTS' A. ND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies .  25 cents. �'orty large quarto pages, equal 
to about two h undl'ed ordinary book pages ; forming a 
1arge and splendid Mn2'nzi n .� of A " chi t ectlll'e, rich ... 
Iy adorned with elegant 1)7ates in colors. and with other 
fine engravings ; il1ustrating the most interesting ex
amples of modern Architectural Construction and 
al lied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi
dences. City and country, including tho�e of very mod .. 
erate cost as well as the more expensive. DrawIngs in 
perspective and in color are given, together with full 
Plans, SpeCifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I�ILrge8t Ch'cu ] n. i on of any 
ArchlteCmral publication In the world. Sold by all 
neWSdealer.. $2.50 a year. Remit to 

M.UNN & CO., Publishers, 
361 Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC.
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H E N RY CA R E Y  B A I R D  & CO_ 
lndnstrial Publishers. Booksellers. and Importers. 

8 1 " W a l n u t  et • .  l'bilndelpbla. I'a . . U.  e. A_  
lTOm' new and Revised Catalogue o f  Practical and 

Scientific Books, 86 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci .. 
ence applied to the A rts, sent free and free of pr,stage 
to any one in any part of the world who will furnish his 
addressa --------------------------ELECTRICAL BOOKS 

R E C E N TLY P U B L I SH E D. 

E lectric Light Install ation. and Management of 
Accumulators . - A  Practical Handbook. By Sir David 
Salomons. Bart ., M .A .  5th Edition, Revised and En-
l-arge/1 , with 100 i l l ustrations .  . . . . . . . . . . . . . . . . . . . . . . .  $1.50 
" 1J10 �HlY that this book IS the best of its kind would be 

a poor compliment, as it is practical ly  the only work on 
accumulators that has been written."-ElectricaZ Re,v,iew. 
E lectrical I nstrument- Making for Anlateurs.-A 

Pract ical Handbook. By 8. R. Bottone, Author of 
. .  The Dynamo," etc. With 60 illustrations. Second 
Edition. Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1.20 

Electric Bells and All About Them.-A Practical 
Book for Practical Men. With more than 100 i1Iustra. 
tions. By S. R. Bottone, A uthor of u The Dynamo." 
" l£lectrl(�al Instruments for Amateurs." etc. 1889. '1.20. 

Electricity in O u r  Homes a n d  Workshops .-A Prac-
�
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Electrical I n fl uence Machines .- Containing a fun 
account of their historical development and their mod. 
ern l(orms, with instructions for making them. By 
John Gray, E.Sc. 18HO • • • • • • • • • • • • • • • • . . • . . • • • • • • • • • •  $1.75 

Practical Electrics. - A Universal Handy Book on 
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sity and ReSistance Coils. Dyuamo Electric Machines, 
}1'ire Risks, Measuring, Microphones, Motors. Pho
nographs, Photophones, Storage. and Teleph one�. 
ISSn. . . . . . . . . . . . . . • • . . . . . . . • . . • • . . . . . . . . . . . . . . . . . . . • • . .  $0.75 

Practical El ectricity. - A Laboratory and Lecture 
Course for first y ear students of Electrical Engineer
ing. based on the practical definitions of the electrical 
units. By W. E. Ayrton, F'. R.�. With numerous i l l us-
trations. Fourth Edition . 1&0'9. . . . .  • . . . . . . . . . . . . . $2050 

117" Send for Special Electrical Book Catalogue. 
MUNN & CO •• Publishers of the �CI. AM .. 

361 Broadway, New York. 

FO R SA L E. 
Owing to dissolution of partnership, 

O.  H. DE LAMATER & 00. 
have closed their extensive manufactory a t  the 
foot of West ]3th Street, New York, disposed of 

Hot Air Pumping Engine and Steam Pump busi
ness to the DE LAMATER I RON WORKS (incorpo
rated 1889), and to dose out the remainder, offer 

for sale a very desirable lot of 

Lathes, Planers, Drilling, Shaping, Slot
tinu-, Boring, Cutting Off, Nut Tap

ping, Bolt Cutting, and Milling Ma
chines. Gear Cutters, Emery Tool 

Grinders. Screw Machines, 
Vises, Lathe and Planer 

Tools, Drills, Taps, 
And a variety of 

Small T ools, Boiler Punching and Shear
ing Machines, with lot of Small Tools, 

Anvils, Sledges, Tongs, 
Blocks, Rope, Bolts, Nuts, Washers, Packing, Pipe. 

Fittings. Brass Valves, Bar Iron and Steel, 
Steam Hammers, and three Rider 

Cut-off Engines. 

� �ur�tw&y����R cQ i f � Kuelfel & Esser Co.'s Celebra-
ted Indelible Drawing Inks, : with Patent Adjustable Glass ; �'i lter. Warranted superior to any other. B1H.ck, brown, blue 

_ green ,  scarlet, carmine, yellow �;;;;:=="'�_L2...=' Sample card on appJication. 

HOME-MADE INC D BATOR.-PRACTI-
cal directions for the manufacture of an effective incu_ 
bator that bas been careful ly  tested and found to per· 
form al l t hat may be reasonably expected ; with directions tor operating, With 4 figures. Contamed in SCIENTIFIC AMlnnCAN SUPPLF.MII;NT. No. fi30. Price 10 cents. To be had at this office and from all newsdealers. 

ICE-HO USE AND COLD ROOM. -BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup
I L E '\IENT. f'i9. Price "!O cents� To be had at tllis office 
,. ', d  of  all newsdealers. ----------------
SCREW PITCH and CENTRE GAUGE. 

Improved Surface Gauge. Try 
and Centre Squares. Standard 
Steel Rules, Steel Caliper Rn les. 
Universal Bevels, Bevel Pro
tractors. Depth Gauges, Hard
enect Steel Squares, Graduated 
Steel Squares, Spring Calipers. 
Hardened Straight Edges, etc .• 

etc. Pi'"" I11.ustrated Catalogue and 
Price List free. 

STANDARD TOOL CO.. ATHOl .. MASS. 

H OW 'l'O lllAKE E. UATTERIES AT HOME. 
2� Cents. B. F. EVANS, MADISON, WIS. 

---------------------- ---- ----

DE AFNE88 "" HEAD NOISES CURED by 
Peck's INVISIBLE TUBUL ... EAR 
CUSHIONS. Whispers heard. Com· 

fortable.- Succes�ful where all Remerlies FAIL. Ills. book &; 

proofs tree. Address lI'. HISCOX, 853 Broad.ar. New l:ork. 

Acme Automatie Safety Engine.-'"Stationar1·" 

J'titutifi c !tntritau. 
After be i ng on the M a rket F ive Yea rs 

The " A e M  E "  Sti l l  Leads I 
T�t ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N, Y. 

CRANE'S PERFECT WATER COLOR M E D I U M .  
'J1his Medium makes all colors flow freely. adds to their brilliancy, makes 

them less sensitive to J ight, fastens the first wash against disturbance in re
touching. makes colors adhere better to the paper, and the paper needs no pre_ 
vious wetting. For Architects and Artists. By mail, 25 cents. 
Manufactured by THE FREDERICK OHANE CHEMICAL Co .. Short Hills. N. J. 

I !'srr�:roOc���I;:���(n�nlt�j�I': Yf�V,::ri�J�
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fecLed, detai l s  worked out, drawings mad�. RepairS. 
Circulars sent. Smail private workshops fitted with 
lathes and complete outfits of tools to let by the hour. 
day, or week, to inventor� for experimenting. 

TH E TEAC HING OF SCIEN CE . --
Report of the British Association Committee appointed 

A. J. WEED & CO .. lOti Liberty Street, New York. 

FOOT POWE U HA()]IIN E Il V .  
I fee] so highly pleas
ed with your Veloci
pede Foot Power with ����;:==�.eat. that I wish to 
add my testimony to 
Its 8uperiority. I did 
not expect to like it, 
but baving used the 

�:!�
c
Yi

e
�; :;�:t�;' l�s:e

O
n�

l
�h�

a
i:t����

i
�1 

using foot power, in fact, it may be sajj to 
be almost without tatigue, and is a steadier motion . I 
only wish I had known of it sooner. Send for catalogue. 
W. �'. & J. BARNES 00., 999 Ruby St.. ROCkford. III . 

THE PH ONOGRAPH .-A DETAILED 
description of the new and improved form of the pho
nograph just brought out by Edison. With 8 engrav
ings. Contained in SCI lCSTJFIC AMERIC.AN SUPPLE
MENT, No. 63 2 .  Price 10 cents. '}'o be had at this 
office and from a\l newsdealers. 
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SC IEXT IFIC AM�RICAK SUPPLEME�'l', NOB. 134: and 
73�. p,.lce tan cents each. To be had at this ottlce and 
from alJnews dealers. 

EVEN BROWNIES MAKE PHOTOGRAPHS KEEfA£QOL !  PH O i'OGRAPHiCKo
E
ufnTffOR AMATEURS I 

Light - Runn ing Venti lat ing 
F.A.l.'\TS. 

Adapted for VentilatiDliand Dry
ing of every description. 

Catalo�ue free. 
GEO. P. CLARK. 

Box L. Windsor Locks, Conn. 
Agent, 744 B'way, New York. 

Send for our New I l lustrated Catalogue and 
copy of Modern Ph otography. 

ROCH ESTER OPTICAL CO. ,  
1 8  AQU EDUCT ST. , ROCH ESTER, N .  Y. 

" E L ECT R I C " S P I RA L  SCR E W  D R I V E R  
Screws " are turned i n  b y  pushing the drivel'. 

BARREL MACHINERY. $1 . 25 I - $1 . 25 . E 'Bt,-F�At'�'N!"IY�S THE ALFORD & BERKELE Co . •  77 Cbambers St., 
ALSO A.. FULL LINE OF WOOD WORKING MACHINERY. Sample. by mail, $1. P. O. Box 2002, New York City. 

F I R E F E LT i���le��� Fel�O:�S2N2U;!��G
A8!���,

R!�� . . finely divided fibrous state, indestructible by heat and • unexcelled as a Non-Conductor. U. S. Navy test. show 
it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form �:c��:�:

n
il!�i�;

h
u;�:�����S���JI��ep��1dc::8, sA�g:�:o�"r�ii�, Asbe�lo8 

B u i l ding Paper. elc. 
THE CHALMEIt"'-SPENCE C O  • •  �9 Rnd 61 Li berly "'1 . .  New Y o rk. 

BRANCHES :-Philadelphia, Chicago, PiLt6burgli. Boston. 

��A�e�Jl���E��G!D3. QVE/i. 2500 IN USE.· MARINEAJlD STATIOHARYJ SAF I\ELlABLE AND ECONOMICAL,REQUIRING NO SKILLED ENG I N E E� 
FOR rw:ua����:�O� H�"tD1r�r$rsNE��OBK. 

PROPOSALS. 
p)'oposals for Machinery and Machine Tools for 

the U. 8. Navy Yard. Mare Isl and. California . 
May 1 9. 1890 .- Sealed proposals, endorsed " Propoflals 
for Machinery and Machine Tools. for the Mare I sland 
Navy Yard. to be opened June 17. 1890," will be received 
at the Rureau of Provisions and Clothing, Navy Depart
ment, Washington, D. C . •  until 12 o'clock noon, June 17. 
1800, and publicly opened immediately thereafter. to 
furnish at the Mare Island Navy Yard, one universal 
milling machine. one horizont:al boring machine, one 
Saunders pipe machine. One pattern maker's lathe, and 
one iron planing machine. Blank forms of proposaLs .  
conta ining specifications, etc . •  will pe furnished on up
pJication to the Bureau. the Commandant, Mare Island ,  or the Navy Pay Office. San Francisco. Cal .  The articles 
must in all cases conform to the Naval standard and pass 
the usual Naval inspection. The Department reserves 
the right to waive defect� or to reject any or all bids 
not deemed advantageous to the Government. 

'PHOS. J. LASIER, Acting Chiej oj Burea". 

N O W  R E A D Y • .  

E xperirnentu:l 

By GEO. M. HOPKINS. 
• 

740 P ages. 680 I l l u strat i o n s. 

P R I CE, by m a i l ,  post p a i d ,  • • • • $4.00 

SEND for FREE I LLUSTRATED C I R C U LAR and 

Table of Contents. 

M U N N  & CO. ,  Pub l i s he rs, 
�mCt gf 4Jbt JdtUmit �mtdtlllut 

361  Broadway, New York. 

FOR SALE AT A BARGA IN ! 
The plant lately owned by the Sagamore Manufacturing Company, formerly the Victor .. 'l ower Company. consisting of Muchine Shop with Iron and \Vood Working Machinery. a Large F'oundry with complete outfit, Steam Engine and BOiler, Storehouses. etc. Located on the Boston & Albany Hail road at Nivervil le, N. Y.  (Kinderhook Station, near Albany). Rail road track runs into the works. }1�or particulars enquire of the 

FARMERS NA'l'IONAI, BANK. 
F .  C. HAVILAND. Oashier. H u d s o n .  N. Y:J 

Automatic Revolving Advertisi ng  Show Case. 

CONDENSATION OF CARB ON PAR MAN HATTA N ��1���Ii'n��u'���: 
S E L F  - L U B R I C  A T I N  C I !urer to take half ticles in Smoke. By R. Irvine, F.R.S.E. -An account of 
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SCIE:\"'l'lFIC AMERICAN SUPPLEME�T. N o. ' I �  • .Price 10 
cents. To be had at this office and fro m aU newsdealer •. 

PATENT DRI Ll, CHUCK, 
for holdin� either Straight, 'raper, 
or Square shank V")Ols. Send for 
catalogue to STANDARD TOOT .. CO •• 
Cleveland, 0.. Manufacturers of 
Twist Drills. Taps, Reamers. Mill
ing Cutters, Chucks & Special Tools. 

Rue's Little Giant Injector. 
SCREW JACKS; STURTEVANT BLOWERS, &c. 

J O H N  !"I. U U Q I T H A RT. 46 Cort l n n d t  St . . N. Y. 

WHAT Uncle Sam and Aunt Columbia think, etc., of 
and Seattle its Metropolis. Address ASH I NGTO NE'h.lm •• ,LI.,...UJDIoC •• • s..ttle,W .... SP O KAN E  FAllS �s the most �8pi.dlygrow

iea, railway center and met;g�ofi���
g
a ��%i�r� rg��: 

Pl umbago Pac ki n g i����:�is a:�
a
(f:' is the best to be had for Steamers, rived by invest-Locomotives. Stationary Engines, lng in Patent No. PumpE'. with oil. hot or cold water, 421.699. A novel Valves. Steam Hammers, etc. It is method for ad.mertising, Sh01VS � spaces or nlOre of adver ... made round and square. t-l.'1ing 'fTU1,tter in 8 minutes. Can be run by electricity or Send for Circulars, or sample for clockwork, and could be placed in every hotel, theatre. trial to the General Agents, railroad station, ferry house. large store, in fact. every 

GREENE. T W I<: I<: D  & CO., place where there is large traffiC, and the advertising 

_____________ 83_C_H_A_M_B_E_R_S_S_T_ •• _N_. Y_. r�r
o
o
;:r�tt�n

w
c��%l��:; �:�:p�g�:n����tive. lfull size 

E. GRAF, 527 East Slst Street, New York. 6SAVE M ON EY. Before you buy B 
BICYCLE or TYPEWRITER, 
Send to A. w. GUMP &: CO., DAYTON, OroO. 
for prices. New Bicycles at reduced price�j 
and roo second-hand ones. BICYCLltS, GUNS 
and T YPE-WRITERS taken i n  EXCRANG E RATS M I C E  OR VE R M I N  win not 'pass through it, IN 

YOUR WALLS or FLOORS. 
"ample Free. W EeTEttN 
M I NEttA I .  W O O L  UO., 
U l evel and, O h i o. 

ADAPTATION OF THE STEAM VOLNEY W • .  1I ASON & CO., 
��J;,i.��VJ�.N���v���Jt{.:'���'§ib�i��N�:.,t't;o�::: FRlflTION PULLEYS flLUTCHES an" ELEVATORS An interesting discussion of steam engineering prac- lJ lJ U 
tice as applied to ships, with It comparison of the per. I PItOV I U E N IJE. It_ I .  formance of s�agolng vessels o f  different sloesl operat-
L
n
tn�f::J i�iggf���I'i�g�����·CA:§t�p1L���::��ri�: I 

· 7 3 3  and 734. Price 10 cents each. To be had at this 
office and from all newsdealers. 

PLAYS Dlalo�, Tableaux, Speakers, for IIchooI.,Olub '" Parlor. Best out. Oat&
lOlrU8 [rea. T. s. DBNISON,()h1�O,lll. 

'-,-;-i' J (�lIGHT &SLAGK BARRfLMACH INERY .f '�i� \�11 � A S PE C IA LT ¥ � ��:::: J O H N  G REE NWOOD & CO .  IF R OCH ESTER N .Y.  

$ 1 0  00  t $50 00 fter night. A Th S · f ' A 
. 

. 0 - j�.!';I:
ngJ':?: e C lent l  I C  mencan 

ness. lU alrie Lanterns Rnd View ... of popular sub- iiiiiiiiii . jects. Catalogues on appJication. Part 1 Optical. 2 --
Mathematical. 3 Meteorolo�ical, 4 Magic Lanterns, etc. PUBLICATIONS FOR 1 890 L. MANA,.eE. s s  lU"di ooll SU'e e . ,  V h i c a go. III.  

• taining 200,(0) square miles; unparalleled mineral, 
SJlricultural, and timber resources. Finest water power 
in the world. Send for full particulars includtn� hand- I The prices of the drtferent publicatioDs in tbe United 
some book ., Spokane Falls illustrated," to CLOUGH & States, Canada, and MexICO are as fol lows . 
GRAVES, FinanCial Agents, Spokane Falls, Washing- RAT!l;� BY �I A IL. tON.. Bank references given. The SClentific AmerICan (weekly one year . �J.OO 

The SClentltic Amencan Supplement (weekly), one 

d'J�"� -DIVING APPARATUS -
.� ' if , A N D  F I R E  D E PARTMENT S U P PLI ES 
': • �.� � A  J MORSE & SON 140 CONGRESS ST BOSTO N  

ROCK BREAKERS AND ORE CR USHERS I Th�ii�����·c A:nerican; sp�
'msh Ed'lt!O� (mont�IY) ::: 
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Flthi�;� i<-c\\Y�imY &; MACHINE CO •• M n n ufactll l·e ,·s. ANSONIA, CONN_ 
COPELAND & BACON, A llem., NEW YORK and I'HILADELPHIA. 

TH E F I S H K I L L " CO R LI SS E N C I N E  
COM B I N I N O  A MAXI MUM OF ECONOMY, EFFICIE NCY, AND DURABILITY. 

Fishki l l  Land i n  Mach ine Co. , Flshki l l-on-H udso n ,  N. Y. 

The ScientifiC American. A rchiie(;ts and Builders 
Ed Ition (monthly) . one year. . 2.50 

COMBINED RATES. 
The SCIentIfic American and Supplement, . $7.00 
The ScientifiC American and A rchitects and Build· 

ers �"':dition, . b.OO 
The Scientific American, Supplement, and Archi-

tects and Builders Edition, 9.00 
Proportionate Rates jor Sia; Months. 

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

MUNN &; CO •• 361 Broadway. New York. 
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�"verti.gemenf.9. 
(nslde l' nae. each i n serr i o n  .. - - ,.;) cents a line. 
Hack PaKf>, ench i n Nerl i tDn - - - 11 .UO a line. 

The above are charges per agate 1 1ne- ·about eight 
words per line.  1.'his notice shows the width of the line, 
a n d  is set in allate type. En�ravings may head adver
t i sementfl at the same rate per agate line. by measure
m e n t ,  as the l etter press. Advertisements must be 
received at publication office as earl y as 'rhursday morn
i n !!  fO  appear in n ext issue. 

Victor :Bicycles ! 
For pleasure, b usiness, recrea

tion, and for anything you 
could use a bicycle for. 

VIC'I'ORS A RE BEST ! 
Send for catalogue. 

Overman Wheel Co., Mahrs, 
Cb lcopee F a l l s .  IU sss. 

THE C OP Y ING PAD.-HOW TO MAKE 
and h o w  to use ; with a n  engraving. Practical directions how to prepare the gelatine pad, ar.d also the ani iineink by which the copies are made ; how to appl y the written letter to the pad ; how to take off copies of the letter. Cont,ained i n  SCIENT I FIC A M ERICA N SUPPLEMENT, No. 4-3�. Pric& 10 cents. For sale at this office and by all  n ewsdealers in aU parts of the country. 

OTTO GAS E N G I N ES . 
Over 2 5 , IJ IJ IJ !'laId. 

Horizontal . . . . .  Otto . . G as �Jngines. 
Vertical . . . . . . . .  Otto . . . .  Gas Engines: 
Twin Cylinder . .  Otto . . . .  Gas Engines. 
Combined Otto { Gas Engines . . . . . . . . .  and Pumps. 
C b'  d Ott { Gas Engines om me . . . . . . . 0 . . and Dyriamos 

OTTO GAS ENG I N E  WORKS , 
CHICAGO, PHILADELPHIA. 
N e w  Y Ol'k A KenCy, 

IS VeKey Street. -----------------------

THE AMERI�AN �ELL TELEPH�NE ��. 
95 M I LK ST . ,  BOSTO N ,  M ASS , 

This Com pany owns the Letters Patent 

g ranted to Alexander Graham Bell, March 
7th, 1876, No. 174, 465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furn ish
ed by it or i ts l icensees responsible for such 
un l a w fu l use. and all the consequence!> 
thereof. an,j l i able to s u i t  thprefor. 

Icitutit i c  �tutri'.au. 

$85 \..o�e" Diamond Safety U� 
Diamond Frame, Steel Drop Forgings, Steel T ubing, Adjustable Ball Bearings to all Run

ning Parts, inclnding Pedals. Suspension Saddle. Fin est material 
money can buy. Finished in ellamel and nickel. 

Strictly h igh grade in every particular, No better machine made at any price. 
B I CYCLE CATALOGUE �'REE. 

J O H N  P. LOVELL ARMS CO. , 1 47 Washi n gton Street, BOSTON ,  MASS. 

IDEAL MUSICAL BOX I Is the I�ate.t Invention in Swiss Mu sical lJoxe� 
I t  i s  the �Wee[eMr, a n d  1\'1081 l.Jel'feCf I l I su'uln e n l  
for t h e  Pnrl ol·. A n y  II luuber uf lu n es c a n  be ob
t a i n e d  for it. The Largest �tock of M usical Boxes in 
America. Send 4: cent stamp for l l lu�trated Catalogne. 

J ACOT &. SO N ,  sO':ERJl�A.n��¥' 
U N E Q U A L E D 

For House, Barn. lI'actory t etc. 
Shed or Outbu i l d i ng. 

roof complete. Any one can lay 'it. 
$2 .00 per 1 00 S q .  Feet. 

free if you state size of roof". 
42 West Broadway, New York City. 

I N D I A N A  P A I N T  &. R OO F I N O  CO. 
ALUMI NUM. -DESCRIPTION OF THE 
method of manu facturing t h i s  metal from cryo lite as 
practi ced at the A ll i ance A luminum Works at \\ aUsend. 
With 3 figures. Contained in SC l EN'rIFIe AME HJCAN 
S (l P PLEM II;NT, No. 1 3 1 .  Price 10 cents. To be had at 
this otJice and from all newsdealers. 

FO R G I N G  A N D  WELD I N G  BY P ETRO 
.4.11 01.1 :B e10"""," :B-u.rn.ers. 

REPltESENTED BY 
Wm. Pickett. Son & Co., 170 Lake St • •  Chicago ; and St. Louis. W. S. 

('ollins, 111 B'way, New York ; Chili on Jone�, Gananoque, Can .;  G. 
M. Smith, Los Angeles, Cal .; Alden Speare's Sons & Co., 3 (;entral 

Wharf, Boston; Kalamazoo Spring & Axle Co., Kalamazoo, Mich. 
• *.We will replace in Stock or Mut ual Companies any w ;, u .·"u.c" 

canceled on account of using this system w hen in-
stalled according to our plans. 

THE A ER ATED F U EL COMPA NY, Springfield , 

SY�AL�� t MHlt��lt I � �� W�RKS 
W B B LJ  R N S  P R o p n  

«' o r  all  ki nds of PASSEN GER and FREIGHT 
Elevator Service. 

OT I S  B R OT H E RS " C O .  
Gen eral Offices. NEW ¥ O R K .  

PA S S E N G E R  3< F R E I G  HT 
- N'EVv -Y0 R-;-� O S  

TO BUSINESS MEN 
The value of the SCI ENTI FIC A MERICAN as an adver

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now publ ished. It goes into a1l the States and 'l'errito
ries, and is read in an the principal Jibraries and readi.ng 
rooms of the world. A business mlln wants something 
more th.'ln to see his advertisement in a printed news
pa.per. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMEHICA N. And do not 
l et the advertising agent int1uence you to substitute 
some other paper for the SCIENTIFIC A MERICAN. when 
sel ecting a l ist of publ ications in W il w n  you deCide It is 
for your interest to advertise. This is frequently done, 
for the reason taat toe agent gets a larger commiSSIOn 
f rom the papers having a small Circulation th&D is alJow
ed on the SCIENTIFIC AMERICAN. For rates see top of tir8't, column of this page, or ad .. dress .M U N N  & CO •• lJ u b l i�tl t·rl!t. 
___________ 3_ti __ l_lh· o adway• New Y ork . 

Address J OHN A. ROEBLING'S SONS . .  \ l a ll a l aNur · 
ers, Trenton. N. J.,  or 117 Liberty Street, New \ ork.  

Wheels and Rope for conveying power lung di::nances. 
Send for Circular. 

CHEMICAL ICE MACH I NES 
Steam aud Belt llJ acllines to make 7IJIJ Pou nds 

Ice in T,vpnry .. four Hours. 
c. :EI:. X>E X..A.:M:.A..TE� do 00 •• 

Foot We.t 13th St., N ew York. (iJ P O P ' S A F E T Y  VALVE I��WATER RELIEF VALVE �O. IMPROVED STEAM GAGE 
• STEAM ENGINE INDIOATOR 

S i n g l e  l I e l l  ( 'bi m e 'V b i Mtle,  and all Instruments 
used In connection with Steam, Air and Water • 

Sole Agent. jor Clark'. limen Pire Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. ��.r��:eM8'!!: 
liI:I:W:f4;)3It'l!t'I!)18;1.�tt·il·]fAi:I_:B":41f.'WjJ:f;.1il.i.i!1�" 

W i t b  01' witbout Gove" nor. Supplj�. from hydrant pressure tb e cheapest !lOwer known. \ A Wonderful Air Mover. For Drying all kinds of goods (special Dryers built and reIn� aluab!e ffJr blowing church organs, rlJ�o.ing printing ,pressea..- sewing. IIlaCh
. 

iQ es,.lathes, saws, AUlts guaranteed). Invaluable in Bleacheries, Dye Houses, Hat Shops, A cid and PaintCWorks. 
coffee 11111 1s,  fans, sausage c utters. elevators, and aU machinery requiring light power. No Woolen and Cotton Mills, for remoyin� steam, dust, smoke, hot air. acid fumes .. bad odors. and 
firing, llLl fuel , no Rshes. no repairs. noiseless and compact. No extra insurance. Always ready.. for ventilating Hot e]s, .Laundries, Public Buildings, etc. High Speed E1U,J'iJrw and Fan combined. 
Supplies from 306 __ to 10 H. P. Interchangeable jets and improved in every detai 1 .  References in. all parts of the country. 
Sen.c1. for _peo1.a1 o1.ro-u.1ars "to the :B aok.-u.8 �ater �o"tor C o . ,  :N"e""","ark.. :N". ;r. 

ON l\fECH ANICAL ENGINEERING in Electrical Industrles.-An address by Prof. John P�rry. D.Sc., F.R.S., discussing the Importance to electriCians of a thorough knowledge of engineering. Con-
�

a
�,� ��i�Clcr:e��C T���If:it�t �Jr���:���·'fr�� all newsdealers. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 
TH E EAST M A N  COM PA NY, 

Send jor Catalogue. ROCHESTER, N. Y. -----------------------
If you are a 

CARPENTER. 
PATTERNMAKER, 

MILLWRIGHT, 

and want Flrst·Class CABINETMAKER. 

T C> C> :I:... S., 
Send B cents i n  stamps for our Woodworkers' Tool Cata
logue No. 12. 200 pages. 700 illustrations. The most com
plete catalogue of t hese goods ever issued. 
C H A S .  A. S T R E L I N C E R  & CO., Detro It. M Ich. 

� B A N D  F I N E  GRAY IRON ALSO ST E E L  �ALLEA LE:-U' CAST INGS F ROM SPECIAL fRNS 
�DcVLIN LCo F I N E TINN ING J� pf\1' G1 

AS � CJIj F I N I S H I N G . A.NN ING """--, TIiOM LEH IGH AVE & A�ERICAN 5T PHllA c�� 

PAT E N T S ! 
M ESSRS. MUNN & CO., in conn ection with the PUbli

cation of the SCIENTI FIC A MERICA�, continue to ex
amine im provements, and to act as Solicitors of Pateuts 
for In ventors. 

In  this line o f  business they have had jnrty-D'tl.€ years' 
��������fon

a
grp��:n t

h
&�i;:����t@�:Ci���ir�iri!, i�� ��: 

prosecu tion of A ppl ications for PatentR in t h e  U nited 
States. Canada. and Foreign Countries. Messrs • .  \1 unn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, AS�Hgn ments. and Reports 
on Infringements of Patents. All businesb intrusted to 
them is done with svecial care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con .. 
taining ful l information about Patents and how to pro
cure them ; directions concerning I.abels, Copyrights, 
Designs, Patents. A p peals. Reis8ues, Infringements, As

signments, Rejected Case&. Hints on the Sale of Pa
tents, etc. 

We also send. free of charge. a Synopsis of ��orebm Pa,... 
tellt I�aw8. showing the cost and method of �ecuring 
patents in all the principal cOllntries of the world. 

J.U: U N N  & CO., SolicUors of Patents, 
361 Broadway. New York. 

BRA NCH 0 �·FICE8.-No. 622 and 6"24 F Street, Pa-0lI\O Building, Ilear 7th Street, W I18hinlltoll. D, C. 

Shipman Automatic.Steam Engine 
KEROSEN E  OIL FUEL. 

STAT I O N A RY and M A R I N E . 
t, 2. 4, 6, and 8 Horse Power Single, 

8, 12, and 16 Horse Powerr Cc.mIPOl>n,l. 
THE S H I PMAN STEAM LAU N CHES 

From 2 2  t o  50 feet in Length. 
SA FE, ROOMY, HE!'IIRA BLE. 

Send for Catalogue. Mention SCI. 

S H I P M A N  E N C I N E  CO., 200 SU M M E R  S T R E E T ,  B O S T O N ,  MASS. 

B)y'JOHIS' 
ASeIHIs, 

STEAM PACKlNG 
Boiler Coverings, Millboard, Roofing. 

Building Felt, Liquid Paints, Etc. 
DESCIUPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MFG. CD. , 87 Maiden lane, N. V. 

ELECTRO MOTOR. S I M PLE. H OW TO 
make. By G. M. Hopklns.-Descrlptlon of a small electro 
m otor devi�ed and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived frum a battery, and 
which would have sufficient power to operate a foot 
lathe or a n y  machine requiring not over one man power. 
W ith 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEM ENT. No. 641. Price 10 cents. To be had at 
this ollice and from all newsdealers. 

TH E PENNA. DIAMON D  D R I LL & MFG. CO. 
B I RD S IIORO, PA • •  Builders of High Clas. 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

THE STEAM ENGIN E : ITS PRINCI· 
pIes, itR development . its future and perfection.-A pa
per by E. N. Dickerson, giving an outli n e  of tbe history 
of the steam eni!'ine ,  and di scussing the principles upon 
whieh it operates and which limit it� capacity. W ith 2 
:figures. Contained in SCIEKT tFIC AMER I C A N SUPPLE
'lENT, No. USU. Price 10 c�nt". To be had at this 
office and from an newsdeaJers. 

Can be used Any Place, to do Any 
Work. and by Any one. No Boiler l 
No Fire ! No Steam ! No Ashes ! 
No Gauges ! No Engin eer ! A per
fectly safe Motor for all places and 
��l'��et'o��S\gfe��fti��u�at��u�oO;:: 
power. Ifor Circulars. etc., address 

Beonomy. Reliability. Charter Gas Engine Co, 
SimpliCity. Salety. P. O. Box U8. Sterling, I I I .  

Steam! Steam! 
Qual ity H igher, P rice Lower. 

F o r  Strictly Cash. Complete Fixtures except Stack. 
2·Horse Eureka Boi ler and Engine,  • $ 1 35 
4· " " " " "  • 2 I 0 
Other sizes at low prices. Before you buy get our prices. 

B .  W. PAY N E  &. SONS,  
D,·a w e .· 5 U .  E I .MIRA . N .  Y .  

A Substitute for Coal or Coke. 1 00 Gallo .. s o f  fJ11 against 2.480 Pounds o f  Ceal. 

iii 

A SYSTEM FO R BU RN4 R a  CRU D E  ,. aT a Q \. B U M .  
The best practical results obtained by the mlllllufalltm-ets <lit liIteel, Drop Forgings. Brass Works, 

Bolt aud Nut Works. and many othe �C!bes of commercial produet. 
We Invite proposals al'ld will give estlmat\ls to_r tJte alteration or COllstruction of works under our 

system. THE STA NDA RD OIL FUEL BURNE� CO., Fort Plal-. l'Il .  Y. 

J EN K I N S  STAN DARD PACK I N G ! 
JEN K INI'I BROS., 71 John St., N. Y. ; 105 Milk St •• 

Boston.; 21 North 5th St •• Phila.; 54 Dearborn St., Chicago 

BASE BALL. - A DESrJRIPTION OF 
the �re8t national game of the United 8tates, by an 
English writer. J n o .  Newton Crane, with dhtgram of 
the field and 7 illustrations of players. Contained in SCI· 
E K TIFIC A M EltIC A N  S U PPLEM ENT, No. 6 9 3 .  Price 
10 cents. To be had at this oroce and from all news
dealers. 

VOLUNTEER COLUMBIA. 

Price, 890. 
A high-grade wheel In every respect, with the 

essential qualities of the Expert Columbia, no 
metal but steel being nsed In its construction. 

THE BEST MACHINE for the MONEY. 
We make all the popnlar style of high grade ma

chines. Illustrated Catalogue free. 

POPE MFG, CO., 
�7 Fr.nklin St . ,  1l0S'l'ON. 

BRANCH HOUSE8 : 
12 Warren St., NEW Yo:ax. 

291 Wabash Ave. , CHIC.l.OO. 

�v"'" I e ' nm;C1' ·.c· . . 1¥1Il 
o RJ\CTlCAL L tv ·· .

. :: ' IbtRJ! 

$lSl1PtVRlTlR 
Catalogue free. A ddress Typewriter Department, 

POPE MFG. CO •• Boston, New York. Chicago. 
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