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c::> . I THE HARLEM RIVER SPEEDWAY. 

The Harlen! River Speedway, which is now within 
measurable distance of completion, will show what 
good engineering, coupled with a discriminating treat-
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ment of the natural features of the site, can do in giv­
ing at once grace and dignity to a public work of this 
magnitude; and in this respect it should give genuine 
satisfaction to the critics who have lately been calling 
for a closer collaboration between the engineer and the 
architect. 
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character of the cinder filling of which the roadbed is 
largely composed; that the tide water, percolating 
through the cribwork and bank, would have been liable 
to wash away the planting soil, and that on the river 
side of the Speed way some form of box was necessary 
to hold this soil in place, and incidentally to keep the 
salt water from the roots of the trees. 

But the parties responsible for this work should have 
known, as they readily might on inquiry, that where 
the surface of the ground is from eight to ten feet 
above mean high water, the majority of hardy trees 
and shrubs will thrive perfectly well without any pre­
cautions having been taken to protect the roots from 
salt water. A notable instance of this is to be found 
in the trees and shrubbery of the park which was laid 
out in the Fens of Boston, whose plantations are car­
ried down to water level. The result in this case speaks 
for itself and shows that the alleged peril to the shade 
trees of the Harlem Speedway is purely imaginary. 

With regard to the posllible washing away of the 

Scientific American Supplement loam from below, if it were laid in an open trench, it is 
certain that the crevices of the underlying material 
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would soon have been filled up, and any resulting set­
tlement could have been remedied by laying fresh 
mould on the surface. But admitting for the mere 
sake of argument that the looseness of the surround­
ing fill rnad� it necessary to insert some form of box to 
hold the loam temporarily in place, why was this tem· 
porary expedient built of solid masonry and concrete at 
an enormoue cost to the city. The roughest kind of 
planking, 100SE'ly laid and held in place by light scant­
ling, would have served the purpose equally well, and, 
indeed, for the future accomIIlodation of the spreading 
roots of the trees, infinitely better. Moreover, if the 
masonry was necessary to prevent the washing of the 
mould by the tidewater, why was it put in at such points 
as that shown in the views on another page, where there 
are ten feet of bank and ten feet of first-class cement 
masonry between the planting space and the river? 
The question becoines yet more pertinent when ap­
plied to the planting space adjoinihg the bluffs on 
the inner side of the Speedway and from seventy­
five to a hundred feet distant frOID the river. Surely, 
one would think, the soil was safe from its enemy 
when sheltered behind earthworks one h undred feet 
thick. But it seems not. So remorseless are the 
waters of the Harlem that even where the s:dewalk 
has been blasted out of the solid ;:ide hill, as will be 
seen from the photograph, the impregnable masonry 
fort is built upon this rocky bed. 

But perhaps it is the rock that is at fault, and there 
is a danger lest the precious soil should percolate 
through the gneiss formation of Manhattan Island ! 

That this amazing device should ever have been 
adopted is rendered more puzzling when we reflect­
and it is evident to the veriest novice in plant culture­
that this waterproof box will defeat the very end at 
which it is supposed to aim; for in winter the im­
pervious concrete floor will hold whatever surface 
moisture passes down, producing decay at the roots 
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such as would occur in an ordinary flower pot that had 
no hole in the bottom; and in the hot summer months 
the heated stone work will merely hasten the drying 
up of the soil, and the concrete floor will prevent that 
attraction of moisture from below which is the chief 
object of smface cultivation. 

If the material of the roadbed was altogether unsuit­
able for the purpose, the simplest and most reasonable 
course would have been to dig a trench of the same 
cross section as the present box and place the mould 
within it. Every benefit and none of the pernicious 
features of the present suicidal device would have 
been secured; and as the trees increased in size, their 
roots would have been free to reach out and take hold 
of the surrounding material of the roadbed. 

That the trees would grow under such circumstances 
and flourish in spite of rocky surroundings and salt 
water at their roots (if it ever reached them) is proved 
by the size and vigor of the trees which are now 
growing down to the very water's edge on the rocks of 
the adjoining bluffs. 

At a moderate estimate this superfluous masonry has 
cost the city from $30,000 to $40,000, and it stands there 
as a menace to the growth and life of the very trees 
which, forsooth, it was designed to protect. We are 
informed by prominent landscape architects that a 
masonry box of the size provided will dwarf the growth 
of the trees and limit their life to twenty-five or thirty 
years at the most-from which it is evident that the 
Harlem Speedway will never be graced with the avenue 
of stately timber which, presumably, it was in the 
minds of the Board to provide. 

.. j eo .. 
PROPOSED PATENT LEGISLATION. 

A bill (H. R. No. 3,014) for amending the patent laws 
in certain particulars is pending in Congress and is now 
in the hands of the House Committee on Patents, 
having passed the second reading. We simply review 
the nature of the proposed amendments, reserving any 
comment for a future issue. 

The first amendment relates to section 4,886 of the re­
vised statutes, and provides that any person may ob­
tain a patent for an invention not known or used by 
others in t.his country before his invention or discovery 
and not patented or described in this or any foreign 
country before his invention or discovery thereof, or 

more than two years prior to his application. The 
second amendment relates to section 4,920, and pro­
vides that in an action for infringement it is a good 
defense if it can be proved that the invention had bE'en 
patented or described more than two years prior to his 

application for a patent. 
The next amendment provides that, if the inventor 

or his legal representatives or assigns shall have pa­
tented an invention in a foreign country, this :shall not 
be a bar to patenting in the United States, unless the 

application for said foreign patent was filed more than 
seven months prior to the filing of the application in 

this country. This amendment fixes a term of seven 
months, similar to the clause touching countries be­
yond the sea, which is embodied in the International 
Convention for the Protection of Industrial Property. 

The next amendment puts into statute form the 
present Patent Office rule of practice requiring action 
upon an invention on the part of the applicant to take 
place within six months of his last action. If the 
period of six months is exceeded, the application is to 
be treated as abandoned. It also provides for putting 
the case in condition for final action within eighteen 
months, at the end of which time the Commissioner 
may require the applica nt to show cause why the case 
has not been more diligently prosecuted, after which 
hearing he may issue an order requiring applicant to 
complete his case within six months. 

The bill next provides that the assignment, grant, 
or conveyance of a patent shall be open to acknow­
ledgment before notaries public, United States com­
missioners, secretaries of legation and consular officers 
authorized to perform notarial acts. This species of 
acknowledgment is to constitute a prima facie evidence 
of the transfer. 

The last section limits the periods of accountings to 
six years before the filing of the bill of complaint. 
There is to be no recovery of profits or damages for any 
infringement committed before such period. This it 
will be seen is in the direction of enforcing diligence 
in the protection of patent rights. The inventor has 
long been held to a measure of diligence in prosecu­
tion of his claims. The proposed amendment obliges 

him to be vigilant in maintaining the rights awarded 
him. We feel sure that the amendments will receive 
careful consideration by the committee. 

. .. I. 
THE GAS ,t;XHIBITION IN NEW YORK CITY. 

On the evening of January 27 there was opened 
what is said to be the first exhibition exclusively de­
voted to gas products and appliances to be held in this 
country. The exhibition is b eing given in Madison 
Square Garden, New York, by the Gas Industries Com­
pany, which was organized by parties who are inter­
ested in lTlany gas cOlTlpanies of this coun try and the 
representatives of five State gas associations. 

Of course in an exhibition of this kind every source 
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of light but gas is rigorously excluded, and to supply 
the thousands of gas burners, and the various motors 
and appliances domestic and otherwise, it was neces­
sary to lead in one 8 inch and two 6 inch gas mains for 
the main floor exhibit and the various side exhibitions 
shown in the basement. 

impress the public with th e vast extent of the gas in­
dustry and the high degree of perfection which has 
been reached, both in its manufacture and application 
to industrial and domestic purposes. 

The lighting of the great building is accomplished 
by a dozen large crowns of gas light suspended from 
the roof, and by two continuous lines of light which 
completely encircle the building, the upper line being 
placed on the gallery front and the lower line on the 
balcony front. The latter effect is particularly beauti­
ful ; the jets being arranged in clusters of seven in 
frostl'd globes, and arranged in the position common 
in the seven-candle candelabra of the cathedrals. The 
illumination is further assisted by the myriad lights 
of the various exhibits, in the center of which and 
dominating them all is the lofty, spire-like tower erected 
by the Tiffany Glass and Decorating Company, of New 
York, from the designs of Mr. Louis C.  Tiffany. 

It is shown in operation in every imaginable kind of 
stove, whether for cooking or heating, and some very 
t.asteful designs of radiators are exhibited. The gas 
motors rang� in size from diminutive engines, suitable 
for light household work or the amateur workshop, up 
to the powerful machine for shop use. 

The tower, soaring 60 feet in the air, the height of a 
five story building, is composed of eight sections, repre­
�enting as many periods in the development of the gas 
illuminatin g  industry. All of these divisions, rising 
one out of the other, diminishing in size as they 
ascend, are ornamented with arches, crockets, finials 
and canopies, all on purely Gothic lines. Colored 
glass is worked in here and there throughout the 
entire construction. The pinnacle. ofe this tabernacle 
of light, the section representing the decade of 1816, 
i� of yellow, passing into a deeper yellow at the com­
mencement of the section which stands for 1836, then 
passing into an orange, and from an orange to a light 
red, and from a deep red into a blue. 

On the exterior of the construction there are 2, 251 
lights, while on the interior there are 688 lights, and 
all arranged so as to form part of the ornament and 
to illuminate the various colored glasses, and throw 
the colors upon j ets, fountains and showers of water 
which are flowing through the tower, the water finally 
passi ng into steam, escapes from the upper section, 
and in its turn catches the reflection of the various 
colors of the glass. 

On entering the Garden t.he most conspicuous ex­
hibit is that of the Welsbach Light Company. It is in 
two parts, the booths standing on each side of the main 
aisle. Like the tower, they are from designs by 
Mr. Tiffany. The walls consist of an open framework 
which contains groups of mammoth gilded torches, 
whose flame consists of a bunch of thirty-one or fifty­
two Welsbach lights. Adjoining the right hand booth 
is the exhibit of the Welsbach Street Lighting Com­
pany, in which a large number of street lamps of 
various and generally artistic design are shown. The 
Welsbach light is, as was to be expected, abundantly in 
evidence, and its ability to give at once a soft and 
powerful illumination is seen t.o good advantage in all 
part s of the exhibition. 

Undoubtedly the most complete and creditable ex­
hibit is that shown by the United Gas Improvement 
Company, of Philadelphia, which contains a complete 
model plant for the manufacture of water gas. The 
company also shows an historical exhibit, in which is 
traced the evolution of the water gas process, and 
close at hand is a rack showing the fractional distilla­
tion of gas-making oils. In addition to the model 
above mentioned, the exhibit contains a full-size water 
gas producing plant consisting of a generator, car­
bureter, superheater, oil heater, scrubber and con­
denser, oil pumps, blower, and every detail of this in­
teresting process. In a smaller exhibit of the same 
firm will be found a complete analytical laboratory for 
the analysis of gases, a bar photometer for determina­
tion of candle power, and a meter prover. 

The E. P. Gleason Company, who claim to have 
made the first brass gas burner manufactured in 
America, show a handsome assortment of gas fixtures, 
from the simplest burners to full sized street and hall 
lamps resplendent in polished metal and colored glass. 
Near at hand is the stand of the Continental Iron 
Works, where three gas gate valves, ten, fifteen and 
twnnty five inches in diameter, are shown, which are 
fitied with a double screw that enables the valve to be 
opened and shut with greater speed. An excellent de­
sign of self-closing mouthpiece for gas retorts is shown 
side by side with one of the old type. The old mouth­
piece consisted of a separate plate, which was held in 
place by a screw operating through a cross bar held in 
hooks attached to the mouth of the retort. The joint 
was made with lime, and considerable time was occu­
pied in the operation. The new mouthpiece is swung 
open on a side hinge, and the joint is formed by mak­
ing a coned face to the door and its seating. 

Gas engines are shown by the Pennsylvania Iron 
Works Company, known as the makers of the " Globe' 
engine; by Fairbanks, Morse & Company and others. 
The Safety Car Heating and Lighting Company show 
Pintsch compressors, buoy lights, etc., and other ex­
hibits worthy of special notice are those of William 
M. Crane & Company, the Parker Russel Mining and 
Manufacturing Company, and Hartlett, Hayward & 
Company. 

The basement has been given up for supplementary 
exhibits, such as from their nature could not be ac­
commodated on the main floor. Conspicuous among 
these is a full sized representation of a coal mine, com­
plete with tracks, coal trucks, and the various appli­
ances used in up-to-date mining. The concert hall is 
used as a lecture room, in which the householder will 
be startled with facts and figures going to show the 
wastefulness of cooking by coal and the net saving 
per year to be realized by using the more cleanly and 
economical gas stove. 

••••• 
THE STEAM: TRIALS OF THE LARGEST CRUISER IN 

THE WORLD. 
The great English cruiser. Terrible, a sister ship to 

the Powerful, the details of whose trial trip were given 
in our issue of January 2. has also completed her trials 
and has shown very excellent results, maintaining 22·4 
knots on a four hours' trial. She was built from the 
same plans as her predecessor, and is in every way 
identical except that the propellers of the Powerful are 
made of Admiralty gun met.al, and those of the Ter­
rible of manganese bronze; by using which it became 
possible to reduce the thickness of the blades consider 
ably and give their surfaces a fine polish, thereby con­
siderably reducing the loss due to propeller resistance 
proper. 

These two magnificent ships are of such exceptional 
size and power that they have attracted widespread 
attention, and the interest has been increased by the 
fact that they were to be·equipped entirely with water 
tube boilers, whose aggregate horse power was to be 
25,000. They are the first war ships to exceed a length 
of 500 feet, and they are built in agreement with 
the tendency of naval designers to increase the all 
around dimensions of naval vessels. and especially 
that of length. The Russian cruiser Rurik was the 
first to reach the limit of 400 feet, and she was followed 
by the United States cruisers Columbia and Minne­
apolis with a length of 412 feet. 

The Powerful and the Terrible are 538 feet long, 71 
feet beam and 43 feet 4 inches in depth to the upper 
deck. Their displacement is 14, 200 tons and designed 
speed 22 knots. On a four hours' trial against a head 
sea the Powerful averaged 21·8 knots an hour, and on 
her recent· trials the Terrible made 22·4 knots. They 
have a complete protective deck from 3 to 6 inches 
thick, which is reinforced with many feet of coal pro­
tection. The armament consists of two 9·2 inch guns 
mounted in bar bettes, twelve 6 inch quick-firing guns, 
twelve 3 pounders and nine machine guns. There are 
four torpedo tubes. 

At the launch of the Terrible it was stated by her 
builders that she was designed for the purpose of being 
able to maintain a continuous rate of high speed at sea 
in any weather. She was to be capable of catching 
the largest and swiftest ocean steamers, and it was con­
sidered that the only way to insure this result was to 
give her the great length, weight and power of an At­
lantic liner. Experience has shown that in heavy 
weather the longer and larger ship will maintain the 
best rate of speed, other things being equal. Her 
greater momentum will cause her to be less affected by 
the concussion of the waves, and her greater free­
board will carry her over the seas with a dry deck. 

In the first of the trials of the Terrible, 14 of the 
Belleville boilers out of the 48 were used. The horse 
power was 5,000, coal consumption 2·27 pounds per 
indicated horse power hour, and the corresponding 
speed 13·3 knots. The trial at 18,000 horse power lasted 
for 30 consecutive hours. The coal consnmption was 
1·7 ponnd per horse power hour and the mean speed 
was 21 knots per hour, which, considering that she was 
only working up to about 70 per cent of her maximum 
power, was an exceptionally fine performance. In the 
four hours' fuil power trial the steam pressure in the 
boilers was 229·6 pounds per square inch, the mean 
vacuum in the condensers 26 inches. the mean revol u­
tions 112 per minute, and the indicated horse power 
25,572, the mean speed being 22·4 knots an hour. 

The enormous coal supply-3,000 tons-carried by 
these ships would enable them to travel 4, 200 knots at 
a speed of 21 knots an hour. 

••••• 
The Chicago Bicycle Show. 

Ta.ken altogether, the exhibition is well  calcula.ted to 

The bicycle exhibition which was held at the Coli­
seum, at Chicago, last week, shows t hat in the ma­
jority of machines no radical changes ha�e been made, 
although many new ideas have been incorporated in 
the structure of the wheel. It must be said, however, 
that these changes have very largely been introduced 
by the smaller and less known manufacturers. In 
general, the wheels are slightly heavier than last year, 

very few being shown which weigh less than twenty 
pounds. The frames are practically the same as those 
used in last year's model. Many of them have in­
genious flush joints. The treads are narrower and 
hubs are larger as a rule. The improvement. in the 
bearings is most noticeable, a large percentage of the 
wheels being dust proof or nearly so. They are fitted 
in many cases with ball retaining devices, the balls 
themselves are larger and the cones are constructed so 
that the friction is reduced. The crank hanger has 
a great.er drop than last year, and the tendency 
seems to be toward the simplification of both crank 
and sprocket. There seems to be a desire on the part 
of many makers to return to the old form of crank 
construction, the round crank apparently giving way 
to the square crank. The easily detachable sprockets 
and movable bearings are much in evidence. Many of 
the exhibition wheels are provided with gear cases. 
Adj ustable handle bars still seem to retain their popu­
larity and a number of different grips are on exhibi­
tion. The wooden handle bar is also popular. 

The desirability of large tires seems to have been de­
monstrated by the season j ust passed, and they are 
provided for in many of the new wheels by propor­
tionately large fork side clearings. A number of punc­
ture proof and non-slipping tires are exhibited. 

Tandems and other combination machines are shown 
in considerable variety, and one of the novelties is the 
hydrocycle designed for use on the water. Among 
t.h6 sundries, of which there are a large number, lamps 
are specially noticeable. An acetylene gas lamp is 
shown. as well as a number of electrical lamps. All 
kinds of oil and vapor lamps are exhibited, but there 
are few radical improvements. 

...... 
The Discharge of the St. Lawrence. 

Professor C. H. McLeod, of the McGill University, 
Montreal, has recently conducted an inquiry as to the 
discharge of the St. Lawrence River some forty miles 
below Montreal. The level of the St. Lawrence has 
been faUing for some years past, and last year reached 
a point below all existing records. It was therefore of 
interest to ascertain what was - the corresponding 
change in the dischargl' as ascertained some ten years 
ago by Mr. Sproule for the Montreal Flood Commis­
sion. The section of river selected for the experiments 
was 3,000 feet long, the width being about the same. 
A series of tube floats were prepared, ranging from 2 
feet to 42 feet 6 inches in length, and the time taken 
for each to cover the full course of 3, 000 feet noted. 
The path of each float was traced by taking numerous 
observations of its position, and in all cases proved to 
be very regular. The cross section of the stream at 
the time of Mr. Sproule's experiments worked out to 
115, 298 square feet. and the discharge to 311, 101 cubic 
feet per second. The lowering of the water level in 
Professor McLeod's experiments had reduced this to 
105,432 square feet, and the discharge to 216, 621 cubic 
feet per second. These latter experiments were, how­
ever, made in November, when the water stood 10 
inches higher than at the end of October, so that ap­
parently the minimum discharge would be about 
196,000 cubic feet per second. From the above, it 
would appear that the mean volocity of the stream is 
about 2·06 feet per second, and from this it follows that 
the energy stored in the water passing per second is no 
less than 895,000 foot pounds per second at the time of 
Professor McLeod's observations. This would be 
equivalent to over 1, 600 horse power, but, of course, 
there is no possibility of ever utilizing industrially the 
flow of such a stream.-Engineering. 

• I., • 
An Imp.·oved Bunsen Gas Bnrner. 

Dr. K. Bierbach, of Berlin, has made a material 
modification of the ordinary Bunsen burner, says the 
Progressive Age. The Bunsen burners now in use 
suffer from too great rigidity of form, which makes it 
impossible to use the burner for certain purposes. A 
lateral heating of apparatus can be accomplished bv 
the ordinary Bunsen burner with difficulty only, while 
in some cases it is entirely out of the question. Yet it 
is frequently a necessity, for instance, in the distilling 
of liquids possessing a very high boiling point, or of 
those wh ich are violently agitated by boiling; or it is 
desirable for other reasons to place the burner not 
under but beside the apparatus. The improved burner 
is so constructed that its flame can be moved in every 
direction like the stream of a fire engine. The burner 
consists of a mixing tube for gas and air bent in a right 
angle so as to form a long shank and a shorter one. 
The long shank is so arranged in a ring provided with 
a sClrew that it can be turned and moved in the ring. 
The ring can be turned around the axle of a vertical 
joint which rests upon a flat plate-shaped foot. By 
this triple action the knee tube can be put into any 
position desired and the mixture of gas and air can be 
conducted through it in both directions by means of 
an adjustable rubber tube. When the gas is con­
ducted through the lower shank the burner can be 
placed under the lowest apparatus, when it flows into 
the shorter shank the position of an ordinary Bunsen 
burner is obtained ; by inclining it lateral heating can 
be accomplished. 
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ALL WROUGHT STEEL PULLEYS. 

The illustration represents the construction of pul­
leys entirely of what is general ly known as mild steel, 
no castings or fOI'gings of any kind being u;;ed. 'l'he 
various pal"ts of the pulley are cut from the lllatet'ial in 
sheet fornI, and then pressed into the required shapes 
and assembled into the finillhed pulley, all being ac­
eomplished by machinery of special design and which, 
though of great original cost and variety, is most 
efficient and economical in  its operation, producing 
without turning, boring, grinding, or other machine 
shop practice ana without hand labor, a true running 
pulley of perfect balance. 'l'he high tensile resistance 
and ductility of the steel used enables the construction 
of a pulley about one-thiI'a the weight of one made of 
cast iron, ana, in fact, the steel pulley is lighter in 
average weight than the wood pulley comlllonly used. 
The pulley shown is what is ordinarily known as a 
split pulley, clamping firmly on the shaft with snfficient 

A WROUGHT STEEL BELT PULLEY. 

compression to transmit as much power as is possible 
to calTY with the hea\'iest belt practicable, and its con­
struction permits of the use of keys when required in 
special cases. Pig. 1 shows the pulley in side view and 
Fig. 2 is an interior view of one-half of the pulley, the 
other half being removed. 

This impI'ovelllent has been patented in the United 
States and foreign countries by Thomas Corscad6n, of 
New Britain, Conn., and is being introduced by the 
American Pulley COlllpany, George V. Cresson presi­
dent, Eighteenth and Hamilton Streets. Philadelphia, 
who have fitted their factol'y with the machinery and 
tools necessary for its manufacture. 

The pulley consists of the rim portions rolled at outer 
edges, which are made round and smooth, avoiding cut.­
ting the belt or hands of the mechanic when thl"Owing 
belts on or off. The middle portion of the rim is forlll­
ed into a deep flange extending entirely around inner 
periphery of rim, and, with the rolled edges, making 
with a minimum thickness of metal an exceedingly 
strong and true rim. The double spoke arms are 
greatly stiffened with deep corrugations through their 
entire length, and in combination with the doubl!' 
arms make the spider of the pulley of great strength 
and rigidity. The spoke arms are of the same piece of 
metal with the hub portion thereof, and the hub 
clamps encircle the hub portion of the arms, binding 
them firmly to the hub shells which form the bearing 
for the pulley on the shaft, all being riveted strongly 
together and lllaking a pulley of excessive strength for 
its weight and impossible to break accidentally or by 
running at high speed, certainly many times greater 
than is practicable 01' safe with the cast-iron pulley. 
The steel of which the pulley is  made has a smooth 
surface and is rolled accurately to gage, the rim face 
being highly polished. The interior surfaces of the 
pulleys are well painted and rilll face lacquet'ed, pre­
venting rust by aceidental wetting in shipment or 
dampness in warehouse. By means of steel bushings 
the pulleys are made intf'rehangeable to fit different 
diameters of shafts, and their light weight on ware­
house floors and minimum of fire risk make them espe­
cially adapted to be carried in stock by dealers. 

------------.. --� ••• +,�.------------
HUlltln� with a MII·I·or. 

A taxidermist at Northwood, N. Y., says the New 
York Sun, has been making experiments as to the effect 
of light reflected in a bird's eyes. A glass seven or 
eight inches in diameter has been found most service­
able. The antics of blue j ays are remarkable when 
the light strikes them as they sit in the shadow of an 

$ citutific �tutticau. 
everg"I'een tree. 'rhey jump to anothel' branch and tl'y 
to look into the light, but they have to turn away, 
a.� the lig-ht dazzles them. 'l'hen they tty around 
the l'etiector, but aftel' practice one is able to keep the 
light al ways ou them, and the birds not i ufrequently 
come within reach of a man's hand. A ruffed grou:;e 
gi \'es a startled look when the light strikes it. 'fhen 
up it j umps, and away it goes. Hawks, too, are usu­
ally startled or auuoyed so that they tty off. W ood­
peckers don't seem to mind it at all. Rabbits blink 
and stare at a glass for a while, then go around a 
stump, and sit up again, as if waiting for the light to 
play tag with them. 

.... e � .. 

SETTING NEW TIRES AND RESETTING LOOSE TIRES 
COLD WITHOUT TAKING OUT THE TIRE BOLTS. 

The in ventor of the machine represented in the ac­
companying illustration first conceived the idea of set­
ting tires" cold " in 1867, and his first patent therefor 
was issued in 1870. 'l'he machine had a pliable steel band 
drawn around t he wheel by a screw. much like tight­
ening a gi rth al"Ound a horse, and set light tires very 
well, many of the machines being sti ll in use. They 
were manufactured by the Mowry Axle and Machine Co. , 
Norwich, Conn. In 1888 a hub bander was put on the 
market., having twelve radially moving dies actuated 
by toggle joint levers and a steam cylinder, and a tire 
setter was then b uilt on the same principl e, which did 
well for light tires. 'l'he inventor, Mr. J. B. West, of 
Rochester, N. Y., then proceeded to develop the ma­
chine shown in the engravi ng, in which are eighteen 
hydraulic rams in a cil"Cle surrounded by a heavy weld­

[FEBRUARY 6, 1897. 
AN EXTENSION LADDER AND WINDOW .TACK. 

A device of simple construction which, may be used 
interchangeably as an ordinal'y step laddel' or ext.en­
sion ladder, or as a cOll\'eniently arranged bracket 
platform support, to facilitate cleaning the outside of 
wiIulows, is shown in the accompanying ill ustration. 
The improvement has been patented by John M. Pugh, 
of Reno, Nevada, Fig. 1 showing it as an extension 
ladde,', Fig. 2 as a step ladder, and Fig. 3 as a 
window bracket. At the upper end of the bottom 

less steel ring, with suitable bed casting, oil being used PUGH'S EXTENSION LADDER AND WINDOW JACK. 
instead of water in the rams, and a three-throw pump 
giving a maximum pressure of a thousand tons. The section is pivoted a brace section, which may be moved 
rams act upon a corresponding series of segmental up in alignment with the first section to form an 
blocks of cast iron for smaller wheels, forcing them in extension ladder, the upper section then resting on 
radially as the pressure is applied, the wooden wheel blocks on the outer faces of the side pieces of the lower 
being placed within the rams and the tire passed loosely section. On these blocks are also pivoted notched 
over it. The pistons are set to work by simply opening curved braces, the notches engaging pins in a guide­
a valve, and an automatic trip gage operated by the way on the

' 
brace section, whereby the sections Illay b.e 

dishing of the wheel stops the machine when each adj usted as a step ladder or to form a window bracket. 
wheel h as j ust the right dish . A screw can be used to To adapt the ladder to the latter use, there are 
hold the hub down on old wheels that are inclined to notched shoes, adapted to engage a window sill, near 
dish too much. Hundreds of these machines have been the lower ends of the lower side pieces, and the upper 
sold, and nearly a dozen patents have been taken out step is made in two hinged pieces, one folding on the 
by its inventor since 1890 on various improvements con- other and pivotally connected by links with braces, 
nected therewith, including one han d machine actuated whereby the two pieces of the step Illay be adjusted 
by screws fOl' l ight and one for heavier tires operated by I side by side on the side pieces of the bottom section to 
a hand hydraulic pump. In 1894 permission was reluct- form a platform for a person to stand on, the curved 
antly given to set up a machine for trial in a wagon braces being adj usted to hold the brace section in 
shop on CamberwelJ Road, London, England; but after proper supporting position. 
one day's use the proprietors bought the machine, and • •• • 
the English patent was subsequently sold and a plant 'rltc Dangcl' of Early Rlaillg. 
established to build the machines in London, since Yet another venerable superstition has met its doom 
which the sallle syndicate has bought the pat.ents for at the hands of the irrepressible" scientist," says the 
twenty-four countries. The machines have since been London'Vorld. Until now people have been content 
largely sold in most European countries and in South to accept, if not to act upon, the theory that early ris­
America. It is proved that mOI'e durable, truer and ing-in conj unction, of course, with a correspondingly 
roundet· wheels, with a stiffer, tougher and bettel' tire, early habit of going to bed-is conducive not only to 
are made by this machine than is possible by any other wealth and wisdom, but also to health. Indeed, a 
method. The effects of the compression on Bessemer familiar rhYllled adage protests as much in so many 
steel are indicated by two pieces from the sallie bal' words. B ut, like many another primitive belief, it has 
that were tested by Riehle Brothers, of PhiladeJphia, been ruthlessly shattered by the scientific iconoclasts, 
one that had been upset four per cent of its length by one of whom now claims to have discovered that people 
the tire setter proving to be about thirty-eight per cent who get up eal'ly go mad much lIlore readily than 
stiffer and fourteen per cent superior in tensile strength others. In support of his theory he points to the un­
to the piece that was not upset. The inventor has re- doubted prevalence of insanity among those engaged 
cently constructed a much heavier machine that has in agricultural pursuits. Though it is sad to see a 
set steel tires on car wheels w hich has proved satisfac- time-honored doctrine thus exoploded, one is disposed 
tory on heavy wheels fOI' steam roads. 'I'he machine to favor the new opinion at thll expense of the old. In 
weighs nearly twenty tons and is capable of exel·ting a any case, there can b e  no harm in being on the safe 
maximum pressure of about ten thousand tons. side, and, after all, it is so easy not to get up early. 

WEST'S HYDRAULIC TIRE CO.PRESSOR. 
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Rapi d Fi ring at H o m e  and A.broad. 

An English officer on Indian service, who recently 
spent his holiday in the Alps with the special object of 
reporting on the comparative efficiency of French and 
Italian batteries with regard to English, had no hesi­
tation in deciding, says the Admiralty and Horse 
Guards Gazette, that in rapidity of fire and general 
smartness our men and mountain guns were ahead of 
both coun tries. There were some points of special 
excellence about both corps, and with regard to the 
Italians one fact may be noted. The men were trained 
and accustomed to carry the component parts of the' 
gun themselves ; but in aceuraey of fire as well a� 
rapidity, and with regard to the general smartness of 
the men themselves, he would have had no doubt in 
putting our own mountain batteries into eompetitioll 
with either French or Italian. But the high standard 
of merit attained with regard to accuracy relates exclu­
sively to stationary objects, and it is felt that the 
results attained at the ranges might be easily falsified 
on the field of battIe against moving objects, and 
especially against the rapid movements of cavalry. At 
the present moment there is  no place in India where 
firing at moving objects can be practiced, and even in 
England it is  only quite recently that the simple mov­
ing target on a pair of rails has been established at 
Okehampton. E\'en there the target is never moved 
at any thing approachin g  the rate at which cavalry 
would charge, and, moreover, the object fired at moves 
across the horizon instead of toward the guns them­
selves, as would be the ease with cavalry in real war. 

.. , .  � .. 
THE HORTON FIRE LADDER APPARATUS . 

The accompanying illustrations represent a fire ladder , 
apparatus designed to combine the advantages of the I 
ordinary hand laddet· truck, a lllain extension ladder 
useful at high buildings, and a su bstantial water tower, 
the entire apparatus being of much less weight than has 
been heretofore deemed feasible. It is claillled that the 
truck and an 85 foot ladder built 011 this plan will not 
weigh over 7,000 pounds, as against a weight of over 
12,000 pounds for the same extension in the ladders 
hitherto most approved. In the improved ladder, 
also, the steering wheel may be dispensed with, as the 
distance between the hind and fore wheels is only about 
14 feet. The improvement is the invention of vVilliam 
J. Horton, of Halifax, N. S. , Canada, and is being in­
troduced by the Horton Fire Ladder Company (Lim­
ited), of that city, patents having been obtained there­
on in the United States, Canada, Great Britain, France 
and Germany. The ladder platform is connected to 
the main frame of the truck by a rocki ng yoke swiv­
eled to swing horizontally, enabling the platform 
with its raised or partly raised ladder to be turned 

THE HORTON FIRE LADDER EXTENDED VERTICALLY. 

J t itn tific Imttitau. 
one-quarter around and then tilted to the ground 
on one side, the ground end of the tilted plat­
form being then adj usted by side levers, as is also the 
lateral adj ustment of the upper portion of the main 
ladder. By this means a solid foundation is obtained 
and the weight is taken off the truck, which then 
forms an anchor. The mechanism for raising and 
bracing the ladder comprises principally a pai I' of 
screws having nuts which are coupled by connecting 
rods to opposite sides of the pivoted ladder, as shown 
in one of the views, the ladder-raising screws being 
fitted in front thrust bearings held to the platform 

THE HORTON FIRE LADDER ELEVATING ' MECHANISM. 

sides and in rear metal plate bearings which form the 
back end of the ladder platform, large gear w heels en­
gaging pinions fixed on the screws, and the gear 
wheels being rotated by a crank turned by the firemen 
on the rear step of the platform. The drum, wire rope 
and pulley mechanism, for extending the upper or fly 
ladder, is also operated from the platform, the upper 
ladder being extended as desired and safely held, or 
again lowered after use, by operating the drum. Sock­
ets in t he side bars of the ladder sections carry bracket 
forks in which the hose may he placed to assist or re­
l ieve firemen on the ladder, enabling them to direct 
the stream to the best advantage, and the hose may 
be raised as the ladder is raised to any required height. 
It is claimed that this ladder can be raised by four men 
in less time than other ladders can be raised by eight 
or ten men. 

• .  e . •  
Method of' Coatln� Paper W'lth Emu l.lollS. 

A correspondent in Photography describes the fol­
lowing plan of coating paper with emulsions : The 
coating of paper with emulsion in a liquid state is 
attended with such difficulties as unequal expansion of 
the paper, and the too rapid solidification of the emul­
sion into lumps or waves. The following method (due 
to White) coats the paper with the cold and solidified 
emulsion, and then produces an even coating by appli­
cation of a very gentle heat, j ust sufficient to melt the 
emulsion. The apparatus required is very simple : it 
consists of a zinc or tin reservoir of hot water, in sec­
tion of quadrant shape. T wo openings at the top 
allow of hot water being poured in. The back, sides, 
and bottom of the reservoir should be covered with 
felt. It is not necessary to keep a light burning under­
neath, for when once filled with hot water the appara­
tus suffices to prepare 300 to 400 feet of paper. To the 
upper part of the back of this apparatus is fixed a 
perfectly horizontal board , about 2 feet wide and 8 feet 
to 10 feet long, and to the lower end of the reservoir a 
similar board is attached. The lower board is used for 
apply ing the cold emulsion to the paper, and the upper 
board for smoothing and solidifying the same. The 
paper to be coated is generally 22 inches broad, and in 
lengths of 8 feet to 10 feet (these are convenient dimen­
sions). Proceed now as follows : Lay one piece of paper 
011 the lower board, take the emulsion, either in lumps 
or pressed through canvas, and by means of a stiff 
bl'istle brush (one about 8 inches broad, similar to thp 
tool used by bookbinoer�) work the mess as a paper 
hanger does his paste. By skillful working of the 
brush a c01tting quite flat and free from lumps can be 
given. Now take one end and steadily and regularly 
(though fairly quickly) draw it over the central reser­
voir containing the hot water. The slightest contact 
with the warmed surface is sufficient to make the emu l ­
sion flow, and it  naturally solid ifies, t h e  more quiekly 
the less heat is  employed. vVhen it has reached the 
other board it is al lowed to remain lying until the next 
piece is coated with emulsion. It  ean then be hung in 
a drying chamber to dry. It. is i mportant to note that 
j ust sufficient heat should be applied as will melt the 
emulsion. Delay or too long contact of the paper with 

the hot zinc removes the solution partly from the 
paper, and causes undulating marks, such as are seen 
in badly prepared albumen papers. 

Reccnt Dl8covel'le8 I n  P a l e sti n e .  

The Quarterly Statement of the Palestine Explora­
tion Fund, in noticiug some recent discoveries by the 
society's officers, says : " Dr. Bliss' excavations in t h e  
Tyropmon Valley have brought t o  light a very remark­
able stone stairway, forming part of a road leading 
down from the city past the Pool of Siloam. This 
stairway is 24 feet broad, and on its eastern side is a 
parapet, apparently constructed to prevent passengers 
falling over the scarp which exists there. The steps 
are thirty-four in number, so far as discovered. They 
are about 7 inches in height, and are arranged in a 
system of wide and narrow treads alternately, the wide 
treads measuring between 4 feet and 5 feet in breadth, 
and the narrow ones about 1),4 feet. The stones COlll­
posing these stairs are well jointed and finely pol i shed 
by footwear. It is impossible not to be reminded by 
this important discovery of the statement in Nehemiah 
iii, 15, that Shallun repaired the gate of the fountain, 
the wall of the Pool of Siloam, by the King's Garden. 
• and unto the stait·s t hat go down from the city of 
David. '  It is not suggested that these newly discovered 
stairs are identical with those mentioned by Nehemiah, 
but possibly they lIlay be on the same site. Also 
another paved roadway leading down from the city 
has been discovered near the top of the hill, a l ittle 
east of David's Tomb, awl apparently continuous with 
the long street whieh runs through the city from the 
Damascus Gate and traverses the present Jewish quar­
ter. In its width, in its curb on either side, in the s i ze 
and appearance of its slabs, and in its incli nation, t h i s  
street resembles the o n e  found in the Tyroprnon V a l ­
ley. Students o f  Jerusalem topography have long been 
of opinion that such a roadway existed in this sit ua­
tion. '.rhe main thorough fares of a city are apt to 
remain in the same spot from age to age, and it has 
always been thought probable that the great central 
street of the Holy City was con tinued further south 
than the present wall. Of quite special i nterest is the 
rock tomb near the Tombs of the Kings described by 
Mr. Dickie. It is the only rock tomb with a vertical 
shaft which has yet been discovered in South Pales-
tine. " 

A NOVEL PNEUMATIC TIRE. 

The illustration represents a tire having a novel form 
of protective shield, designed for application to a single 
or double tit'e, without in any manner detracting from 
its resiliency. Fig. 1 shows a section of a tire on which 
the improvement is applied, and Fig. 2 a portion of an 
outer and an inner tire and an enlarged section through 
the shield. A patent has been issued for this inven­
tion to Joseph F. Dolles, of Chester, Ill. The shield is 
placed next the inner face of the outer tire at its tread 
portion, and between this tire and the tread section of 
the inner tire when u sed with an inner tire, and consists 
practically of a diaphragm of canvas to which are at · 
tached a number of endless bands of very light spring 
steel. The bands are placed along the inner as well 
as the outer face of the body of the diaphragm, there 
being preferably a central wide band and two nat·­
rower bands near the side edges, the sides of the inner 
bands extending over upon the body portion of the 

2 

DOLLES' BICYCLE TIRE, 

outer bands. Each of the bands has a rib along its 
side:,;, the ribs bei ng bent m'er on the slightly con vexed 
outer faces of the bands, and the bands are so over­
lapped as to make it difficult for any sharp object pierc­
ing th� outer tire to pass between tile innet· and outer 
bands where they connect. The diaphragm or shield is 
made air tight when used w ith a single tube ti re, and 
Illay be secured to the sides of the outer tube in any 
approved manner, or the canvas may be woven in to 
form an integral portion of the outer tu be. The im­
provement is oesigned to add but little to the weight 
of the tire and not to stiffen it or in any way mar its ap­
pearance. 
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The R avages o f  C O ll S U lD ptlOIl ill NeW' Yor k .  

The Health Board of New York City considered, on 
.January 12, a report on tuberculosis made by Dr. 
HermaIln M. Biggs, its pathological expert ; Dr. T. 
Mitchell Prudden,  consulting pathologist, and Commis­
sioner George B. Fowler. The report recommends the 
establishment of a hospital where cases of consump­
tion can be treated separately. 

After saying that in the last twelve years there has 
been a reduction in this city in the mortality from 
tubercular diseases of over 30 per cent, the report 
shows ho w deadly consumption still is : 

" During the past year nearly 9,000 cases of tuber­
culosis were reported to this department and nearly 
6,000 deaths resulted from this disease. It is conserva­
tively estimated that at least 20,000 cases of well 
developed and recognized pulmonary tuberculosis now 
exist in this city, and an additional large number of 
obscure and incipient forms of the disease. A very large 
proportion of the former cases constitute more or less 
dangerous centers for infection,  the degree of danger 
depending in each instance u pon the intelligence 
and care which are exercised in the destruction of the 
expectoration. It may be safely assumed that from 
the failure to safely dispose of the sputulU of con­
sumptives, from thirty to fifty inhabitants of this city 
daily become infected by tuberculosis, and of these 
about one-half later die from the disease. All this 
suffering and death, in view of modern scientific know­
ledge. we know to be largely preventable by the effi­
cient enforcement of simple, well understood, and 
easily applied methods of cleanliness, disinfection 
and isolation. 

" The knowledge now at command regarding the 
methods of extension oftpulmonary tuberculosis entirely 
j ustifies the belief that its ravages can as certainly 
be limited by proper sanitary control and appropriate 
treatment as can other infectious diseases, more acute, 
more dramatic, and more readil y communicated, but 
at the same time far less prevalent, less fatal, 
and incomparably less important to the welfare of 
the community. 

., From the beginning of this work the officials of 
this department have encountered, in the utter lack of 
proper facilities for the care of consumptives, an obstacle 
to practical success so great and so d isheartening that we 
feel impelled to urge our conviction that the grave re­
sponsibilities which rest upon the Health Department 
in this matter cannot longer be adequately sustained 
without the immediate establishment, under its direct 
control,  of a hospital for the care and treatment of 
this disease. No week passes in which the officials of 
this department do not encounter many instances 
in which the members of many households, numer­
ous inmates of crowded tenement houses, employes 
in dusty and ill-ventilated workshops, and man y 
others are exposed to imminent peril from victims 
of this disease, to whom either the doors of our 
overcrowded public institutions are closed or who 
reject all proffered assistance and instruction and, 
from ignorance, indifference, or inability through weak­
ness due to the disease, scatter infectious material 
broadcast, and thus diminish their own chances for 
recovery and imperil the health and safety of others. 

, In such cases the sanitary suggestions of the Health 
Department inspectors are now futile, and effective 
action impossible. 'Ve are convinced that no other 
factor is so potent to-day in perpetuating that ominous 
death list from pulmonary tuberculosis as the lack 
of proper facilities for the care of the poor of this city 
stricken with this malady. 

" The best medical opinion forbids that persons 
suffering from pulmonary tuberculosis be treated in 
association with other classes of cases in the general 
medical wards of general hospitals. This opinion is 
based on the daily observation that comsumptives, 
when occupying hospital wards in common with other 
classes of cases, not only constitute a serious source of 
danger to other patients, but that they are themselves 
placed under peculiarly unfavorable conditions. This 
is an opinion which the former action of this board 
has done much to establish and extend. It  has very 
properly resulted in the exclusion to a large extent. of 
persons suffering from this disease from many of the 
general hospitals to which they were formerly 
admitted. 

"As the Health Department has already declared its 
conviction that pulmonary tuberculosis is a com­
municable disease, and has taken steps looking toward 
its prevention, and as the information at hand shows 
that it is far more fatal than any other communicable 
disease with which the board haR to deal, and destroys 
each year more lives than all the other communicable 
diseases together, it would seem self-evident that some 
efficient and far-reaching measures should be at once 
adopted to protect the inhabitants of this city from 
its further ravages. 

" We would, therefore, respectfully recommend : 
" First-That such action be taken by the Health 

Board as seems necessary and proper to at once secure 
the provision of hospital accommodations, under its 
charge, for the care of the poor suffering from pulmo­
nary tuberculosis, who, as active sources of danger 
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to the community, may properly come under its 
supervision. 

" Second-That an amendment be made to the sani­
tary code declaring that tuberculosis be officially 
considered a communicable disease, and formulating 
regulations under which its sanitary surveillance shall 
be exercised. 

" Third-That all institutions in this city which 
admit and treat cases of pulmonary tuberculosis be 
subjected to regular and systematic inspection by 
officials of this board, and that specific regulations be 
established for the conduct of such institutions, in 
accord with the proposed amendment to the Sanitary 
Code. 

" Fourth-That the scope of the measures designed 
for the education of the people in regard to the nature 
of pulmonary tuberculosis, and the methods to be 
taken for its prevention, be enlarged and a closer sani­
tary supervision be maintained over individuals suffer­
ing from t his disease in tne densely popUlated tene­
ment districts, and in the crowded workshops and 
public buildings of this city. " 

.. .  1 ' " 
Th e 'Vays of the Drul ds.* 

The Druids considered no plant more sacred than the 
mistletoe, and the tree on which it grew, provided it 
was an oak. They chose groves consisting of oak trees 
only, and did not perform any religious ceremony with­
out using the foliage of that tree, for they believed that 
everything which grew upon the oak was sent from 
heaven, and was a sign that the tree was chosen by 
God himself. But, as a matter of fact, the mistletoe 
was rarely found growing upon the oak, and when it 
was so discovered they repaired to the spot with great 
religious pomp. To begin with, they chose the sixth 
day of the moon, which was the first day of their 
month, their year, and their cycle of thirty years, 
because the moon has then considerable influence, 
though not as yet half full. They called the mistletoe 
in their language " all healing. " 'Vhen they had duly 
prepared sacrifices and a religious banquet beneath 
the tree, they led up to it two white bulls (of the same 
breed possibly as those now preserved at Chillingham 
Castle), whose horns were then for the first time bound. 
Then a priest, clad in a white vestment, climbed the 
tree and with a golden reaping hook cut the mistletoe, 
which was received in a white sagum (a Celtic term, 
apparently, for a cloak), after which they sacrificed the 
victims, praying that God would make His own gift 
prosperous to those to whom He had given it. They 
believed that fecundity was granted to every sterile 
animal that drank a decoction of this plant, and that 
it was an antidote for all kinds of poison. (Pliny, 16, 
95. ) 

The Druids also possessed an amulet called the " ser­
pent's egg, " and they gave the following account of 
the manner in which it was produced : In summer 
time numberless snakes rolled themselves into a knot, 
and by skillful intertwining formed a ball with the 
saliva of their mouths and the foam of their bodies. 
This ball was cast high into the air w ith violent hiss­
ing, and had to be caught in a sagum before it reached 
the earth. The person who caught it galloped away 
on horseback, for the snakes purs ued him until they 
were stopped by some intervening river. A test that it 
was a genuine serpent's egg was that it floated upward 
against a current of water when encircled with a 
golden band. They also held that it must be taken at 
a certain phase of the moon. Pliny had seen one of 
these so-called eggs. It was the size of a small round 
apple, and its shell was · formed of cartilage, thickly 
covered with small cavities, like those on the arms of a 
polypus. The Druids used it as a badge, and extolled 
its virtues for obtaining a successful termination to 
matters in dispute, and procuring access to royal per­
sonages. It is said that the Emperor Claudius once 
killed a Roman knight, belonging to the Gallic tribe of 
the V ocontii, because he was so superstitious as to wear 
a " serpent's egg " in his bosom during the progress of 
a lawsuit in which he was engaged. (Pliny, 29, 12.) 

Cicero had actually seen a Druid in the flesh, for he 
represents his brother Quintus as reminding him that 
he had received as his gllest at Rome the celebrated 
Divitiacus, an .lEduan who professed to be acquainted 
with the science which the Greeks called physiology, 
and to be able to foretell future events partly by 
augury and partly by conjecture. (" De Divinatione, " 
1, 41 . )  The Emperor Claudius finally suppressed the 
Druidical religion in Gaul. Its rites had already been 
forbidden to citizens in the reign of Augustus. (Sueto­
nius, " Life of Claudius, " 25. ) The Druids were thus 
deprived of all political influence in the state. But 
although their organized system was broken up, the 
members of the religious society were still held in great 
esteem by the people for their knowledge of futurity, 
and in the year 70 A. D. they were again stirring up 
the Gauls to revolt against Rome by declaring, in their 
vain songs, that the oracles portended the empire of 
the world to .. Transalpine " nations. (Tacitus, " Hist. ,"  
4,  54. ) In later times those who claimed to belong to 
the ancient order seem to have been for the most part 

* From an exbaustive article entitled " Druidism," by T. H. B. Graham, 
In the Gentleman's Magazine. 
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females in a humble class of life, who professed to tell 
fortunes. Women were no doubt treated with more 
indulgence than men, as being less likely to use their 
power for political purposes. When the Emperor Alex­
ander Severus was on the march through Gaul in 235 
A.D.,  shortly before he was assassinated by some of his 
own troops, a Druidess (druias) met him and called out 
in the Gallic language, " Go thy way, but hope not for 
victory, and trust not thy soldiers ! "  (Lampridius, 
" Life of Alexander. ") The Emperor Aurelian once 
inquired of some Gallic Druidesses whether the impe­
rial power would remain with his descendants, and 
obtained the answer that the name of none of his 
descendants would be more famous in the state than 
that of Claudius. (V opiscus, " Life of Aurelian.") 

Again, when Diocletian was serving as a private sol­
dier in Gaul, he lived at a tavern kept by a Druidess in 
the Tungrian country (Tongres). One day, as she was 
making out the bill for his daily board, she said to him, 
" Diocletian, you are too covetous, too sparing. " He 
laughed and answered, " I  will be liberal enough when 
I am emperor. " " Don't jest, " replied the Druidess, 
" for you will indeed be emperor when you have killed 
the boar " (aper). Diocletian, bearing this prediction 
in mind, was always intent on hunting the boar, and 
endeavored, whenever the opportunity occurred, to 
kill it with his own hand. But when he repeatedly 
saw others made emperor before him he USE'd to re­
mark, " I  kill the boar, but some one else always eats 
the flesh." When in 284 A.D. he was chosen emperor 
by the army, his first act was to slay Arrius Aper, the 
murderer of .his predecessor in the purple, exclaiming, 
as he plunged the sword into Aper's body, " At last I 
have slain the fatal boar ! "  and so was fulfilled the 
prophecy of the Gallic Druidess. 

• 1 .  I • 
Tile Lowell Observatory to go Sou tll froln A rizona. 

The Lowell Astronomical Observatory, which was 
established at Flagstaff, Arizona, in 1894, for the study 
of planets, especially Mars, is in process of removal to 
the city of Mexico. The lenses of the great telescope 
have been removed and the machine is being takeu 
down to be shipped in a few days, says the New York 
Tribune. The object in going south is to secure good 
views during the winter months, and the experts who 
have studied the question say this can be obtained in 
the Mexican plateau, which lies within the tropics and 
has an elevation of about 8,000 feet over the sea level. 

The observatory was in active operation there during 
1894 and 1895, and many hundreds of fine drawings 
were made of Mars, the results showing that our neigh­
boring planet is covered with an extensive system of 
canals, arranged in artificial manner, as if the work of 
intelligent beings. These researches were made by 
Profs. Lowell, Pickering and Douglas, and have attain­
ed world wide fame. Prof. Lowell's discoveries induced 
him to order a new 24 inch telescope from Alvan Clark 
& Sons, with a view of prosecuting these studies still 
further. The new telescope has been in use since Aug­
ust, 1896, and many new discoveries have been made. 
The work has been centered upon the planets and 
southern stars. Profs. Lowell and Douglas have con­
tinued their observations of Mars, while Prof. Lowell 
and Mr. Drew have worked on Mercury and Venus 
during the daytime. In the clear air of the afternoon 
these planets have shown conspicuous markings, and 
the astronomers have beep able not merely to make 
maps of their surfaces, but to prove conclusively that 
the bodies rotate only once in the course of a revolution 
about the sun. One face of the planet is, therefore, 
turned toward the sun and heated to an immense tem­
perature, while the other is wrapped in everlasting 
night. The markings down by Lowell have settled the 
question of the rotation of Mercury and Venus, which 
had been partially studied by Schiaparelli some years 
ago. 

Prof. Lowell finds that Mercury has an appreciable 
atmosphere, while Venus has an abundance of it, but, 
for some reason, she possesses only a few clouds. 
Drawings of her markings have been forwarded to the 
Royal Astronomical Society in London. Dr. T. J. See 
and Mr. Cogshall have used the new telescope on the 
southern double stars, and it is announced that since August 1 they have discovered 50 new stellar systems, 
besides measuring 100 stars recognized by previous ob­
servators. 

• . e  . •  
Russia Takes Ame" lean A rlnor Plate. 

The Bethlehem Iron Company has received from 
Russia particulars of a very successful test there of the 
company's armor plate. The tested plate was one 
representing 1 ,500 tons of Harveyized nickel steel side 
armor for the Russian battleship Rostivlov, all of 
which will now be accepted. The company has re­
ceived a contract for making the shaftings and engine 
forgings for two big cruisers for the Japanese govern­
ment. 

• · e ·  • 
THE Hon. Carroll D. Wright, U. S. Commissioner of 

Labor, has been chosen President of the American 
Statistical Association. The position was left vacant 
by the death of Gen. Francis A. Walker, who had been 
president of the association for fourteen years. 
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Recent ArebllBologlcal New •• 

Over four hundred diamonds are known to have been 
recovered from the ruins of Babylon. Many are uncut, 
but most are polished on one or two sides. 

Permission to excavate the site of old Corinth, be­
tween the Acrocorinthus and the modern city, has 
been granted to the American School at Athens by the 
Greek government. 

At the fiftieth anniversary of the Frt'nch School at 
Athens, a performance of .. <Edipe Roi,"  with Mounet· 
Sully and the Comlidie Franc;aise company, will be 
given in the theater of Dionysos. 

Prof. Homolle thinks that the copper statue recently 
exhumed by French scholars at Delphi represents 
Hiero, tyrant of Syracuse, and was probably made by 
Onatas, the teacher of Phidias ; in which case the value 
of the statue would be equal to that of the Hermes of 
Praxiteles. 

An important find of skeletons of prehistoric people, 
supposed to be cliff dwellers, was made recently on 
Beaver Creek, Yavapai County, Ariz. The skeletons 
were laid out in orderly arrangement on natural shelves 
in the chalklike cliffs bordering the creek. There 
were about forty skeletons in all, and each was laid on 
a piece of matting. They were evidently of full·grown 
people, but were very small in size and were in a 
remarkably good state of preservation. 

An uncial Greek codex of the Gospels, recently 
bought by the Emperor of Russia from the village of 
Sarumsahly, northeast of Cmsarea, written on fine vio­
let parchment in silver letters nearly an inch high and 
dating from the fourth century after Christ, is believed 
to be the manuscript known to New Testament schol­
ars as N, of which thirty-three leaves are kept at Pat­
mos, six in the Vatican, four in the British Museum, 
and two at Vienna. The Czar's copy is said to lack 
thirty-six leaves. 

The common Greek method of reckoning distanct's, 
both by sea and land, was by computation, not by 
measurement, says Architecture and Building. A jour­
nt'y or voyage took a certain number of days, and this 
number was reduced to stadia, by allowing a certain 
number of stadia to each day's journey. The number 
of stadia so allowed was computed on the supposition 
that circumstances were favorable to the traveler's 
progress ; and therefore every impediment, such as 
winds, t ide, currents, windings of the coast, a heavily 
laden or badly sailing ship, or any deviation from the 
shortest track by sea and the corresponding hindrances 
hy land would all tend to increase the nUPlber of days 
which the journey took, and consequently the number 
of stadia which the distance was computed to contain. 
These circumstances, together with the fact that the 
Greek writers are by no means agreed as to the number 
of stadia contained in a day's journey, and other sources 
of inaccuracy which we know to have existed, furnish 
a satisfactory explanation of the discrepancies which 
we find in their statements of distances, both when 
compared with one another and when compared with 
the actual fact, without there being any occasion to 
resort to the supposition of a stade different from the 
Olympic. Col. Leake also came to the " conclusion 
that .. the stade, as a linear measure, had but one 
standard, namely, the length of the foot race, and 
which is very clearly defined as having contained six 
hundred Greek feet. " 

• · e  . •  

Mount Kenia Ascended. 
Late in 1895 Mr. George Kolb, a German explorer, 

practically reached the top of the famous African 
mountain Kenia, which lies directly under the equator 
in East Africa, and which has never been ascended 
before, though several explorers have made t.b.e 
attempt. Mr. Kolb started from the east coast on this 
expedition in July, but the exact date when he accom­
plished the ascent of Kenia is not given in the account 
of it which appears in the October n umber of Peter­
mann's Mitteilungen, says the New York Sun. 

The noses, ears, and toes of some of the black men 
who made ascent with him were frostbitten, and it is 
a wonder that he was able t.o induce them to undergo 
so much suffering, for explorers have always found it 
very difficult to tempt the tropical negro above the 
snow line. His success was the more noteworthy be­
cause the natives at the foot of the mountain hold 
the summit in great awe. They told the. explorer that 
an enormous snake lived at the top and no one who 
ascended the mountain ever came back. The summit, 
they said, had another terrifying guest, a devil ,  the 
br other of the snake, and between the two it was 
certain death to venture into the forbidden region. 
Most of Kolb's party would not ascend with him for 
love or money, but a few of the braver men were in­
duced by tempting offers to see the white man through 
to the end of his enterprise. 

Kolb attacked the mountain on the east side, and 
it took him over five days to reach the summit plateau. 
He was 6,000 feet above the sea when he began the 
ascent of the mountain proper, and so his total climb 
was about 12, 600 feet. N ear the base of the mountain is 
a large lake, called by the mountaineers Gunga Lake, 
a.bout a. mile across and teeming with hippopotamust's, 

J titutifit !mtritau. 
who thrive there over a mile above sea level. There 
is no apparent outlet to the lake, but as its waters 
are perfectly fresh, it undoubtedly has an underground 
connection with some river. Lake Ntorobbo, a still 
larger body of wat.er, was most unexpectedly discovered 
far up the mountain side on the third day of the climb. 
It is about two miles long and a mile and a quarter 
wide, and there are no hippos disporting in its waters, 
for it lies above the tropical zone, and a skimming of 
ice forms over its surface nearly every night. , 

Soon after passing this lake the limit of forests was 
reached, and then succeeded the zone of bamboos 
through whose thickets the little party cut their way 
until they finally emerged, late on the fifth day, upon 
the mossy slopes above. For a day they had been 
marching above the upper limit of the range of wild 
animals, but bees buzzed in t.he higher part of the 
forest zone, and two natives who had scrambled far 
up the mountain side were found collecting wild honey. 
They sold a part of their provisions to Kolb, and this 
perhaps saved his expedition from defeat, for he had 
been unable to kill any meat, and his supplies were 
running low. 

" 

On the morning of the sixth day the explorer started 
with ten men, confident that he would gain the summit 
that day. They left their tent behind and carried 
only blankets and food. The blacks were warmly 
clothed from head to foot. They had not been march­
ing over an hour when, greatly to Kolb's astonishment, 
they suddenly emerged over the east edge of the slope 
and stood on a wide-spreading, oval plateau. This is 
the summit plateau of Kenia, and only two protuber­
ances rise above it. The plateau is about twelve miles 
long from north to south and about five miles wide. 
About midway on its eastern edge rises Kisiruni, 
which can be seen from the base of the mountain, 
from where it looks like a great volcanic cone;  but 
Kolb was surprised to find there no sign of a cone or 
crater, but merely an elevation there of the edge of 
the plateau. Ice and ice water were found here and 
there in  the depressions of the plateau surface. 

The whole day was spent in wandering over this 
plain, and at night the party camped at the edge of 
a glacial brook less than a mile and a half from Victoria 
peak, the ice·crowned "  pinnacle of Kenia at the west 
edge of the plateau. This had been seen and described 
by all the plateau climbers who had at tempted to 
reach the summit from the west side. The plain over 
which Kolb had walked had a scanty covering of 
Arctic vegetation. 

The tired party passed a very trying night under 
the cold sky. Some of the men were afflicted with 
mountain sickness, in the form of faintness, severe 
headaches, and nose bleed. Nobody could sleep. The 
temperature was considerably below the freezing point. 
They were 18, 600 feet above the sea, and they were 
frost bitten, while three miles below them was the 
eternal summer. They kindled a little fire, but the 
flame was blue and feeble and gave out little warmth. 
A handful of cooked beans apiece was their t'vening 
meal. At midnight it was twelve degrees below the 
freezing point, and a light snow fell during the 
night. 

The next morning the leader and four of his men 
went on toward Victoria peak, but they soon turned 
back. There was not a mouthful to eat in the camp, 
and it was folly to think of climbing the peak, whose 
summit rose 400 feet above them. Under the best of 
circumstances it would be difficult to climb those icy 
slopes. The peak rises from a narrow base and the 
gradient is very steep. It would be long enough:before 
the party reached a place where food might be procured, 
and so they left the plateau and descended to the 
villages as fast as they could. Kolb says the ascent 
is not difficult from the eMt side, and he thinks that 
Victoria peak can be climbed. 

The missionary Krampf dillcovered this snow moun_ 
tain on December 3, 1849, and he saw it again two years 
later. It was visited in 1883 by Joseph Thomson, 
who saw tt from the west side, but the hostility of 
the natives prevented him from ascending its wooded 
slope, and, in fact, he came only within about twenty­
five miles of its base. In 1887 Count Teleki made the 
first attempt to ascend the mountain, starting from 
its western base. He attained an altitude of 15,350 
feet. In 1891 Capt. Dundas attempted to ascend the 
mountain from the east, but the highest point he 
reach9d was only 8, 700 feet above sea level. In 1893 
Dr. Gregory succeeded in climbin� the west side of 
the mountain to a height of about 17,000 feet, above 
which point he saw glaciers descending the mountain 
side. He says that Victoria peak is the central cone of 
a greatly denuded old volcano whose crater has long 
since disappeared. The glaciers once extended much 
further down the mountain than they do now. The 
whole mountain is a great volcanic mass nearly thirty 
miles in diameter at its base. through which the equa­
tor passes. The third largest of the known snow 
mountains of equatorial Africa is  Mount Rowenzori , 
and no one has yet succeeded in getting to the top of it. 

. . . .. . 
IT is said that patents for inventions which relate in 

any way to electricity are now refused in Turkey. 

Science Note •• 
Prof. Behring has been awarded the Rinecker prize, 

consisting of a gold medal and $250, by the University 
of Wl1rzburg for his discovery of the anti-toxine treat­
ment of diphtheria. 

An ethnographical museum is to be founded at 
Buda-Pesth. The nucleus of the collection will be the 
objects exhibited in the et.hnographical section of Mil­
lennial Exhibition. 

An international botanical �arden is to be established 
at Palermo under the direction of Prof. Borzi, of the 
university. It is hoped that the favorable position of 
the garden may attract foreign students. 

The recent Commercial Travelers' Fair at Madison 
Square Garden, New York, is said to have netted the 
sum of $17,500, which amount has been paid into the 
building fund of the Commercial Travelers' Home 
Association at Binghamton, N. Y. The gold medal 
was presented to William Hoge, the originator of the 
idea. 

In the Prussian estimates is a vote of 50,000 marks to 
the Ministry of Public Instruction for investigatiolls 
with the Roentgen rays. The vote is justified by refer­
ence to the importalice which the new discovery 
has been shown to possess in physics, anatomy, zoology, 
physiology, botany and other sciences. The grant will 
be used" to enable institutes and certain men of science 
to procure the necessary apparatus and to defray the 
expense of exhaustive experiments. 

Miss Lilias Hamilton, who is private physician of the 
Emir of Afghanistan, has succeeded in convincing her 
royal patient of the utility of vaccination, says the 
Medical Record. Smallpox ravages Afghanistan every 
spring, killing about one-fifth of the

" 
children. The 

Emir has decreed obligatory vaccination in all his 
states. The order has been given to construct stables 
and to raise vaccine heifers. Miss Hamilton has been 
deputed to organize a general vaccination service. 

In the Journal of Physiology, Dr. L. Barlow has 
pointed out that before the Jaws of osmosis, deduced 
from the final osmotic pressure, freezing point, etc. , can 
be applied to the explanation of biological problems, it 
is necessary to determine whether the initial rates of 
osmosis of substances bear constant ratios to their final 
osmotic pressures, and whether the presence of proteid 
substances in the solutions affects the initial rate of 
osmosis. The author has found that the mitial rates 
of osmosis cannot be determined from observations of 
the freezing points of solutions, and that proteid sub­
stances, even when present only in minute quantities, 
markedly diminish the rate of osmosis. 

M. Lavalard, of the SocMM Nationale d'Agricnlture, 
has communicated the following note on the mean 
weight of horses to Le Chasseur Francais : Excluding 
ponies, which have an average weight of 440 pounds, 
the weight of horses varies between 660 pounds and 
1 , 540 pounds. The weight of omnibus, train, and cart 
horses varies between 1. 100 pounds and 1, 540 pounds. 
The boulonnais and percheron horses, which are em­
ployed for the heaviest work, weigh between 1 ,760 
pounds and 1 ,980 pounds. Horses attaining the weight 
of 2, 200 pounds are rare. The weight of victoria and 
coupe horses, which is about the same as that of cavalry 
horses, varies between 990 pounds and 1 ,056 pounds. 
These weights are all for adult animals. 

A Japanese scientist, Mr. Muraoka, says the English 
Electrical Engineer, believes that he has discovered 
that glow worms give off a radiation which is more par­
adoxical in its behavior than any of the .. invisible 
lights "-Roentgen,lBecquerel or other-that have been 
hitherto discovered. From what particulars are avail­
able, however, it looks as though another explanation 
of the matter were feasible ; and the experiment can­
not be checked or repeated just at present, anyway. 
The visible light from glow worms has no special pecu­
liarities, and from what the writer has seen does not 
even present a particularly interesting spectrum. There 
is. however, a French observation-which also requires 
repetition-that the light of a glow worm will affect 
a sensitized plate through paper opaque to ordinary 
light. 

The Imperial Institute, Edinburgh, has had brought 
to its attention some interesting phenomena relating 
to the method by which gold was originally deposited 
in auriferous quartz. On this occasion Mr. J. C. John­
son, of Adelaide, Australia, who has given great at­
tention to the subject. exhibited specimens of non­
goldbearing stones in which he had artificially intro­
duced gold in interstices and on the face in such a man­
ner as to defy detection,  even by skilled experts. Some 
of these specimens were shown privately to several dis­
tinguished geologists, who expressed great surprise at 
the remarkable character of the same. It seems that 
the discovery, some years ago, that gold could be in­
duced to deposit from its mineral salt to the metallic 
state on any suitable base, such as iron sulphide, lei 
Mr. Johnson to experiment with various salts of gold, 
and by which he found himself able to produce the 
most natural looking specimens of auriferous quartz 
from stone which, from previous assay, contained no 
trace of gold ; moreover, the gold, which penetrates 
the stone so thoroughly, assumes some of the more 
natural forms. 
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THE MILITARY RIDING SCHOOL AT TOR DI QUINTO. 

Signor Sbisa, of Rome, Italy, has taken a series of 
instantaneous photographs at Tor di Quinto during the 
obstacle exercises and <lown-hill riding practice of the 

mi litary riding school at that place. If an artist 
painted a horse in one of the �utprising positions shown 

J titutifit !mttitau. 
our own troopers recently at the Madison Square 
Garden, the methods of training cavalry in Italy will 
be viewed with interest. 

.. , . , " 
Growth of D i a toms. 

Mr. G. C. Whipple has carried on a series of experi­

NEGOTIATING A DEEP CUT. 

ments on the 
culture of dif­
ferent kinds of 
diatoms, a n d  
finds that an 
abundant food 
supply is not 
the only condi­
tIon favorable 
for their rapid 
increase ; t h e  
t e  III p e r ature, 
the alllount of 
light and other 
factors, influ­
encing t h e  i I' 
g r o w t h . In 
common w i t  h 
all other ch lo­
r o p hyl laceous 
plants, diatoms 
will not grow 
in t h e  dark, 
while, on the 
o t h e  I' hand, 
bright sunlight 
also kills them. 
'1' h e  inten sity 
of the light be­
low the surface 
of t h e  water 
being affecte<l 
by the color of 
the water, dia-

[FEBRUARY 6, 1 897. 

ence on the growth of diatoms ; they increase most 
rapidly during those seasons of the year when the 
water is in circulation throughout the vertical. D ur­
ing these periods not only is food most abundant, but 
the vertical currents keep the diatollls near the surface, 
where there is light enough to stimulate their growth, 
and where there is abundance of air. Some species 
display strong heliotropism, moving toward the source 
of light.-Technology Quarterly (Boston). 

.. , . ,  .. 
Can a Frozen AnlDlat be He .. tored to Life 1 

If the animal is slowly frozen and as slowly thawed 
out, life may be restored. If the freezing takes place 
at _5° C. ,  the temperature then remaining at _2' C . ,  
there cannot b e  a n  aggravation of the condition. The 
temperature must be grad ually raised, otherwise a 
fatal result will follow. The old plan , so prevalent in 
cold regions. of thawing out a frozen melllber of the 
body by rubbing with snow, before coming illto a warm 
room, is based on scientific principles. Death follows 
at once if all the water contained in the body be crys­
tallized. Complete congelatioll of the water of the 
body tissues signifies complete drying, separation of 
all the soluble and loosely chemically united gases, as 
well as crystall ization of the salts. As a result of this, 
the structure of the protoplasm, as well as its chelllical 
and physical characters, is n ecessarily destroyed . Deatb 
follows as the result of thi!> separation of the living 
substance, and not as a consequence of great reduction 
of temperature. Water containing leeches can be low­
ered to -4 '5° C. without the forlllation of ice within 
the tissues of these anilllals. Only when crystallization 
of the water surrounding the animals occurs, and ex­
tends into their richly watery tissues, do they die. 

Anilllals whose tissues are rich in water may be frozen 
to stony hardness, but, as shown by macroscopic and 
microscopic exalllination, a sluggish , movable fluid 
may be seen coursing among the ice needles. Too long 
a time must not follow freezing before the efforts tc. 
restore life conullence.-Medical and Surgical Reporter. 

A POINT TO l'OINT STEEPLECHASE. 

AN ANXIOUS MOMENT. 

in the jlh()tograph�, he would he �e\'el'ely critieised. toms are fou l l d  

Thill i s  because no wa<lays nature i s  not studied enough . III 0 s t abulHI­

The Greeks, howe\'er, who del'ived all their art from antly in l i!(ht 
nature, have represented silllilal' and other difficult colored waters. 

positions of horses on vases of which wonderful speci- Different gene­
lllenS have been preserved . Some fine examples of ra, h o w e  v e l' , 

equitation have been shown recently at Tor di Q.uinto. exhibit differ­
This beautiful suburb of Rome is universally known ences in t h i lS 

for its beautiful drives, but few know t hat it draws its respect ; Melo· 
name from the ruins of an antique tomb situated there. sira does not 

The painter Nicholas Poussin loved the scenery of I' e q 11 i r e  s o 
the Campagna so much that he painted there lllany of llludl light as 
his celebrated landscapes. For our engravings we are Syned ra . The 
indebted to L'llIustra7.ione Italiana. III view of the weather !JaR a 
very interesting exhibition of horsemanship shown by marked influ-

NEARING THE BOTTOM. 

MILITARY EQUESTRIAN EXERCISES IN ITALY. 
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THE HARLE)[ RIVER SPEEDWAY, NEW YORK CITY. 

Among the many thousands of Ne
·
w York City who 

will benefit by the opening of the Harlem River Speed­
way, there are none who will welcome the event with 
greater enthusiasm than the admirers and owners of 
that distinctively American production the fast trot­
ing horse. 

It may be said that the contending claims of the 
city and the horsemen have operated to bring about 
the building of the 
Speedway. On the 
one hand there was 
the desire of tilE' own­
ers of fast trotters to 
have w i t  h i n .easy 
reach of the city a 
level a n d straight 
stl'etch of road way, 
unincumbered w i t h  
traffic, o n  which they 
might s p e e  d their 
horses ; on the other 
hand there was the 
(jn-rolling tide of a 
city's busy life, re­
placing f e n  c e and 
green meadows with 
curbstone and city 
.. flat, " and changing 
the elastic dirt road, 
so dear to the horse­
man's heart, into a 
Telford or Belgian 
block thoroughfare. 

High Bridge and the Washington Bridge with its noble 
steel arches, the latter of which is the most handsome 
specimen of its type in existence-and it will be seen 
that the park commissioners have made a fitting choice 
in selecting this site for a work whose main object is to 
provide recreation for the public. 

By reference to the small map on the front page it 
will be seen that the Speedway is laid out along the 
westerly shore of the Harlem River from One Hundred 

further increased by the extension of Amsterdam A ve­
nue by a magnificent steel viaduct northward over 
Dyckman Meadows. An illustrated description of this 
structure will be found in the current issue of the 
SUPPLEMENT. 

The prevailing design for the Speedway, which was 
only departed from where the limitations of the route 
demanded it, calls for a roadway 95 feet wide, flanked 
by two planting spaces 10 feet wide, one on each 

side, for shade trees, 

Many of our read­
ers w i I I remember 
the time when that 
part of Seventh A ve­
nue which lies be­
tween Central Park 
and the Harlem Riv­
er was the favorite 
speedway of the not­
able horsemen of the 
city. Here the finest 

RAISED WESTERLY SIDEWALK, NORTH OF WASHINGTON BRIDGE, SHOWING RETAINING WALL, AND 
UNFINISHED ROADWAY A'f GRADE. 

with an easterly side­
walk 20 feet wide 
and a 15 foot side­
walk on the west. 
The easterly limits of 
the Speedway were 
sharply defined by 
t h e  g o v e r n m e n t  
bulkhead lines, with­
in which, e x  c e p t 
where it passes he­
neath the Washing­
ton Bridge, the outer 
walls h a v e always 
b e e  n maintained. 
The westerly limits 
of the work have 
been fixed by the 
steep p r o  j e c t i n g 
bluffs of rock, into 
which it was desira­
ble to cut as little as 
possible, every extra 
foot of width increas­
ing the amount of 
excavation to enorm­
ous figures. This can 
be u n d e r s t o o d  by 
r e f e r e n c e  to the 
great rock cut a thou­
sand feet long to the 
north of Washington 
Bridge, where 1 60, 000 
cubic yards of solid 

trotting stock of the country could be seen of an 
afternoon, driven by such famous owners of fast horses 
as Commodore Vanderbilt, Colonel Kip, Frank Work, 
Russell Sage, Robert Bonner, owner of the illustrious 
Maud S., with many(another zealous but less known 
horseman. Those who cared to would cross the old 
McComb's Dam Bridge and continue north along the 
road of that name, and many of the famous hostelries of 
that day may still be noted by the passing wheel man, 
their long, empty h itching sheds testifying in mute elo­
quence to a decayed or fast decaying sport. The Hal'­
lem Speedway owes its existence primarily to the efforts 
of the lovers of horseflesh ; and it is to be hoped that 
the opening of the drive will go far to revive the wan­
ing" interest in a noble and distinctively national pastime. 

and Fifty-fifth Street to a junction with Dyckman 
Street, the total length being about 1 1 , 500 feet, or over 
two miles. It forms the eastern stretch of a circular 
driveway whose total length is approximately six 
m iles, the western half, with which it will be COIl­
nected by Dyckman Street, being formed by the prac­
tically completed Lafayette Boulevard, extending from 
the intersection of Dyckman �treet and the Kingsbridge 
Road south along the banks of the Hudson River to 
One Hundred and Fifty-seventh Street. From One 
H undred and Fifty-seventh Street an easy connection 
is made with the southern entrance to th� Speedway 
by way of One H undred and Fifty-fifth Street. 

It should here be mentioned that the splendid driv­
ing facilities of Washington Heights are likely to be 

rock were taken out, 
the depth of the cut at the highest point being fully 
110 feet. Further limitations were imposed by ex­
isting structures, such as the gate house of the Croton 
Aqueduct and the piers of the two bridges above men­
tioned, the width of the roadway being narrowed down 
to 66� feet where it passes between the piers of H igh 
Bridge. In general the location has been well made 
and, taken with the improvements on the original plans 
which have been made by the new Board of Park 
Commissioners, and are being carried out under the 
superintendence of Mr. J. A. Lockwood, as engineer in 
charge, and Prof. William H.  Burr, of Columbia Col­
lege, as consulting engineer, the Speedway promises to 
be a credit to the city of New York, and certainly one 
of the handsomest among its public works. 

The southern en­
trance to the Speed­
way is located where 
t h e  One Hundred 
and Fifty-fifth �t reet 
viaduct reaches t h e  
westerly bluffs o f  t h e  
high I a n  d t o  the 
south of Washington 
Heights. H e r  e is 
also the point of i n­
terception of Edge­
combe Avenue and 
St. Nicholas Place, 
both of wh ich will 
have ready access to 
the drive. For the 
first half mile the 
roadbed falls on a 
four per cent grade 
to its rivel' grade, 
�ix feet above mean 
high water. It fol­
lows the face of t he 
bluffs and lies part ly 
in cut and part ly in 
fill, the material that 
has b e e  n blaEted 
frolll the cliffs beillg 
utilized for the fill, 
which is h e  I d in 
place by a heavy re­
t a i n i n  g wall of 
broken range ma­
sonry. This is the 
most massive piece 
of masonry in the 
whole work, and in­
volved the laying of 
no less than 15,000 
cubic yardiii of !StOI lP. 

JUdging from pre­
sent indications, the 
Speedway w i l l  be 
completed i n th e 
spring of l SU8, and, 
taken together with 
the r e c e n t I Y con­
structed Lafayette 
Boulevard t o t h e 
west of it on t h e 
bluffs of the Hudson 
River, it will provide 
the citizens of New 
York with one of the 
handsomest and cer­
tainly 0 n e of the 
Illost unique drh'es 
to be found in any 
� r e a  t metropolis. 
The Harlem River 
and its surroundings, 
as will be shown 
later in the present 
article, are endeared 
to the people of the 
city, and indeed to 
all Americans, by the 
wealth of historic as­
s o c  i a t i o n  s with 
which they abound ; 
moreover, the shores 
of the two rivers are 
e n r i c h e d w i t h  
natural features of 
more than common 
beauty. Add to this 
that midway along 
its course the drive 
passes beneath two 
of the most notable 
engineering s t r u c­
tures in America­
the massive s t o n  e 

HARLEM RIVER SPEEDWAY-UNFINISHED ROADWAY SOUTH OF HIGH BRIDGE, SHOWING SOLID )[ASONRY 
TRENCHES IN WHICH TO PLANT SHADE TREES. 

At the foot of the 
grade the road way 
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go 
widens out to a width, from curb to curb, of 160 
feet, in order to accommodate what is known 
as a ,. turnabout, "  where the horsemen who may 
not wish to leave the Speedway may return with­
out climbing the grade to One Hundred and Fifty­
fifth Street. The center of the " turnabout " will 
consist of a circle forty feet in diameter, which 
will be planted with trees and shrubbery. At this 
point will also be loeated the first of the three sub­
ways, the other two being built at High Bridge and 
Washington Bridge. These subways are built to 
enable foot passengers to pass from one sidewalk 
to the other without crossing the Speedway, a neces­
sary provision where the roadway is devoted to 
fast driving. The first subway is built through the 
roadbed where it consists of a heavy fill, and con-
sequently the side walls are carried upon piling, 
which is driven through the softer material to solid 
bottom. The piling is three feet from center to 

" itutifi, !mtri,au. 
Some of  this work as originally carried out failed to 
stand, and slid out into the river. Wherever this oc­
curred the old cribwork is being dredged out prepara­
tory to building a solid masonry bulkhead wall upon 
a pile foundation. Among other improvements intro­
duced by the Park Board upon recolllmendation of 
the board of experts, masonry retaining walls and 
bulkheads have been built in place of the timber cribs 
wherever it was possible, a change which affects 
1, 600 feet out of the total 8,500 feet originally contem· 
plated. 

Of all the improvements introduced by the Board the 
most commendable was the provision for giving the 
Speedway landscape treatment. By an extraordinary 

center, the spaces between the tops of the piles, 
for a depth of several feet, being filled in with 
cobblestones. Upon this foundation concrete 
walls are built up to the level of the floor, which 
is carried upon a brick arch. Above the floor 
the subway walls are built of dressed limestone 
and carry an archcd granite roof. The details of 
th e stairways will be massive and simple, to har-

' - - - - - - - - �UliF.,6CL -- - -

monize with the general features of the work. 
It should be mentioned that the first half mile 

of the roadway is to be finished with a first-class 
Telford Hurface in place of the " dirt road " which 
it was originally intended to b:Iild for the whole 
two miles of the Speedway. This is  one of the im­
provements which have been made by the new 
Park Board, and it will give a more durable sur-

[FEBRUARY 6, 18<)7. 
masonry in the first retaining wall, 15, 700 yards of 
masonry in subways and bulkheads ; 2,186,000 cubic 
feet of cribwork ; 147,000 lineal feet of piles, and 216,000 
cubic yards of filling. 

(To be continued.) 

. . .  , .  

J u m p i n g  Cocoo .. .. 

The curious movements of jumping beans have lately 
attracted some attention, though to style the spasmodic 
jerks of the beans j umps is to court disappointment. 
Some " jumping cocoons," described by Dr. D. Sharp 
in the Entomologist, were, however, remarkably good 
athletes, for they could spring out of a small vessel, 

such as a tumbler, in which they were placed· 
These cocoons were from South Africa, but in 
spite of their exceptional gymnastic efficiency, Dr. 
Sharp hardened his heart and sacrificed them 
upon the altar of science, in the hope of discover-

face on the four per cent grade, where the traffic CROSS SECTION SHOWING CONSTRUCTION OF MASONRY TRENCH, 
SIDEWALK, BULKHEAD AND CRIB, HARLEM RIVER SPEED­
WAY. 

and the weather will produce most wear. In 
general, however, the surface will be made to 
conform as far as possible to a country road, the 
lllacadamized road being considered by horsemen too 
hard for the fast driving for which the Speedway is 
intended. It is built as fol lows : The roadway is filled 
in with clean material to within a foot of sub-grade. 
Above this is laid clean earth, with no stones in it over 
three inches in size. This is rolled with a two ton 
rollel·. Above this is laid eight inches of stone, of a 
size that will pass through a two inch screen but be 
retained by a one inch screen. This layer is rolled with 
an eight ton roller. Then follows a two inch layer of 
cinders, rolled with a two thousand pound roller. 
Above this are two four inch layers of sandy loam, 
each of which is rolled with a two ton roller. The 
result is a firm but elastic surface, admirably adapted 
to fast driving. 

ing something unusual that would explain the 
power of jumping. The cocoons looked like a 
piece of oval pottery, about five millimeters long, 
and having a rough surface. In each of the two 
investigated a pupa was found ; the two were 
similar in every respect, and they no doubt be­
longed to the larVal that made the cocoons. " This 
little pupa, " says Dr. Sharp, " is shut up in a re­
markably hard thick cocoon, and it has to get 
out. Nature has not provided it with caustic 
potash for the purpose, but has endowed it with 
a mechanism of complex perfection to accomplish 
this li ttle object_ On the front of the head it has 
a sharp chisel edge, and with this it has to cut 
through the · pottery ; contracting i tself to the 
utmost in the posterior part of the cocoon, and re­
taining itself in this position by the hooks on the 
mobile part of the body, it is in a condition of 
elastic tension in consequence of the other side of 

From the foot of the grade the roadway has a slight 
rise to H igh Bridge, which marks the termination of 
the first section (or about one-half) of the work. The 
easterly walk, which in general is twenty feet wide, is 
at the same grade as the roadway, but the westerly 
walk rises and falls with the contour of the ground, in 
one place being twenty-eight feet above the surface of 
the roadway. In such cases it is carried by a ret.aining 
wall, as shown in the accompanying illustration. While 
this arrangement was necessitated by the natural 
features of the site, it will certainly add to the pictur­
esque appearance of the driveway. 

oversight, under the original contract no provision had 
been made for planting trees and shru bbery, an omission 
which would have produced a very bald and unfinished 
effect on a roadway of such wide proportions and con­
taining long stretches of masonry retaining wall and as­
phalted sidewalks. It was determined to provide plant­
ing spaces ten feet wide on each side of the roadway, 
wherever the width of the site would permit, and fill 
them with shade trees and shrubbery. As under the 
original contract no landscape treatment had been con­
templated, the roadway had been built. with any kind of 
material that was suitable for filling, and as one con­
tractor had a large amount of cinders available, the fill 
in places consisted largely of this material. To provide a 
suitable soil for the t.rees it was decided to lay trenches 
and fill them with garden mould in sufficient quan­
tity to Rupport the trees when they should attain their 
full growth . .  The idea was a good one ; but the method 
of carrying it out, as will be seen by reference to the 
photographs and the small sectional view, was as ex­
travagant as it was extraordinary_ A solid, compact 
masonry and concrete box was built in which to place 
the mould. The walls are ten inches thick, and the bot­
tom consists of eight inches of concrete. This trench, 
which will be practically watertight and without the 
least provision for drainage, extends in an un broken 
line for thousands of feet, and within its close confine-

the body being so differently formed and immobile; 
therefore, releasing the hold of the hooks, the pupa is 
discharged forward, and the chisel piece st.rikes the front 
part of the cocoon ; repeating this an enormous number 
of times, a circle may be gradually inscribed on the in­
side of the far end of the cocoon, which gives way when 
sufficiently weakened, and the insect becomes free. In 
both the specimens the inside of the cocoon is about 
half cut through ; either this is done as the result of a 
prolonged series of wriggles, or of shocks such as I have 
described. It is by no means improbable that the 
early part of the performance is carving the groove 
by wriggling, the later part knocking it off by jumping 
�gainst it. " The pupa is thus a most interesting one 
to entomologists, Sll.ys Nature. The order of insects to 
which it belongs appears to be somewhat uncertain, 
but Dr. Sharp thinks it will prove to be an anomalous 
lepidopterous insect allied to Trichoptera, ll.nd possibly 
somewhere near to Adela. 

. . . . .. 
A 'Veatber Ob8cl'vatory 0 .. M o nt Ro.a. 

The success which has attended the installation ' of a 
meteorological observatory on the summit of Mont 
Blanc has stimulated Italian men of science to crown 
Mont Rosa with a similar edifice, says the Practical 
Engineer. It is intended to utilize the hut on the 
Gniffetti peak, built three years ago as a shelter for 
climbers. Situated at a height of about 14,000 feet above 

B 
L ONet Tl/O/NIU_ 

LONGITUDINAL AND CROSS SECTION THROUGH PASSENGER SUBWAY, HARLEM RIVER SPEEDWAY. 

About half way between One Hundred and Fifty­
fifth Street and High Bridge occurs the first stretch of 
timber cribwork. This class of construction wall 
adopted wherever the roadway had to be carried 
across the small bays of the river. The mud of the 
river was first dredged out to hard bottom, which, on 
this section, was reached at an average depth of twenty­
eight feet below low water. The first layers of the 
crib were then 'su nk by loadin g with rock'and the struc­
ture raised to the required height and filled in with 
broken stone or such as one man could handle. The 
outer wall is formed of 10 X 12 sawed' timbers, laid 
with broken joints and strongly drifted together. 

ment the roots of the future shade trees of the Speed­
way are destined to rot in winter and bake in summer, 
" cribbed, cabined, and confined " beyond any chance 
of expansion, and in violation of the very first princi­
ples of vegetable growth. How the responsible part.ies 
who have done so well in the geners.l work of revision 
and reconstruction should have committed themselves 
to such a piece of extravagant folly as this, passes com­
prehension. Further reference to the matter will be 
found in our editorial columns. 

Some idea of the extent of t.he work on the first section 
is gained from the total estimates of the work done to 
date, which incluJe, in addition to the 15,500 yards of 

sea leyel, it will, as regards elevation, rank fourth among 
the twenty-seven mountain observatories of the world, 
being surpassed in altitude only by those of Arequipa, 
Mont Blanc, and Pike's Peak. 

... . .  ' . 
THE council of the Royal Colonial Institute have sent 

a memorial urging the British government to take 
early steps for the unification of time at sea. The 
memorialists say that the question is the simple one of 
the desirability of advancing astronomical time by 
twelve hours, so as to harmonize it with civil time, for 
nautical time has in general practice long been assimil­
ated to civil time. 
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THE TOMB OF LOUIS PASTEUR. Beyond the sarcophagus is an apsidal chapel con-

We are able to present to our readers a description taining an altar of white marble inclosed by a balus­
of the tomb erected in the Pasteur Institute for the trade of the same material. Above the staircase is the 
remains of Louis Pasteur. A reproduction of a pho­
tograph of the mausoleum of the great French savant 
has been secured through the kindness of Monsieur 
J. B. Pasteur. This tomb ought to be visited by 
every medical man who has an opportunity of doing 
so, not only on account of Pasteur's great services ren­
dered, directly and indirectly, to medicine and surgery; 
not only on account of the great interest attached to 
a visit to the laboratories of the institute, which may 
be made at the same time, but because the mausoleum 
is well worth seei ng as a beautiful work of art, exquis­
ite in taste and design and perfect in the finish of the 
workmanship. The Pasteur Institute is an imposing 
building situated in its own grounds in the Rue D utot, 
but as it may not be easy for those to whom Pal'is is 
not well known to find it, the best plan is to drive 
there ; a carriage from the Place de la Concorde will 
reach it in about half an hour. 

The mausoleum is built at the end of a long corridor 
in the institute and is shut off by magnificent gates of 
wrought iron. Before describing it, it is interesting 
to note that it was built by the Pasteur family, and 
Monsie u r  J. B. Pasteur, the son of the great savant, 
suggested as a model the well known tomb of Galla 
Placidia, at Ravenna, which he had visited in the 
course of his travels in Italy. This tomb was built 
a b o  u t 440 by the 

following inscription from the oration delivered at the 
reception of Pasteur into the Academy of Science : 
" Heureux celui qui porte en soi un dieu, un ideal de 
beaute, et qui lui oMit-ideal de l'art, ideal de la sci­
ence, ideal de la patrie, ideal des vert us de l'Evangile. "  
I n  the apse i s  another inscription containing the name 
of the architect and other interesting particulars : 
.. Ce monument fut eleve en MDCCCXC VI. it la mem­
oire de Pd steur par la piete de sa veuve et de ses en­
fants. Charles Louis Girault composa l'architecture et 
la decoration ; il  dirigea les travaux. Luc Olivier 
Merson dessina les figures de la coupole. Auguste 
Guilbert Martin executa les mosaYques. " 

In the mosaics are representations of fowls, cattle, 
sheep and dogs, indicating Pa.o.;teur's researches on 
chicken cholem and attenuation of virus, on anthrax, 
on clavelee or sheeppox, and on rabies. There are also 
beautiful designs of hops, vines and mulberry trees 
with . silkworms and moths, illustrating respectively 
his researches on the so-called diseases of beer and 
wine and on the silkworm disease. Pasteur was a 
devout Roman Catholic, and the religious side of his 
character is indicated in the mosaics by angelic figures 
of Faith, Hope, Charity and Science, and, above the 
altar, by the figure of a dove descending, representing 
the Holy Spirit, and on either side the Greek letters A 

both policemen and firemen have long hours of waiting 
at their stations, to be in readiness to answer the calls 
to active duty, and the waiting not only seems less long, 
but may be actually employed in a pleasurable, even 
profitable way, and perhaps to their own great ad­
vantage, when they may always have at hand a copy 
of the SCIENTIFIC AMERICAN to interest and instruct 
them. 

• • • • • 
O u r  HomeliJ • 

It is said that the sweet cantatrice and good woman, 
Jenny Lind, when she had been but a few days in 
America, asked, " Where are your poor people ? I see 
so few who look and dress poorly, so few who appear 
to be without comfortable homes ? "  Of COUl'se, there 
are many poor homes here, but the Swedish nightin­
gale was right in the thought which lay behind her 
question. The percentage of those who are compara­
tively well to do, the proportion of those who have 
comfortable homes-nicely furnished, well appointed, 
and perhaps even sumptuously supplied-is far higher 
here than in any other land. 

In the Building Edition of the SCIENTIFIC AMERI­
CAN, we think we can say without contradiction, are 
presented more houses and more attractive views, plans 
and details of dwellings, from the most costly to the 
most humble, than are to be obtained from any other 
source. It gives in every number, in colors and in 
beautiful half tones, fresh collections of views, made 

w i t h photographic 
Christian Empress 
Placidia, the daugh­
ter of Theodosiu� the 
Great. It is in the 
form of a Latin cross 
49 feet long and 41 
feet broad, and we 
may refer to it in 
some detail to show 
how it inspired the 
architect of Pasteur's 
tomb, M o n s i e u r  
G i r a  u I t. The in­
terior of Placidia's 
tom b is covered by 
mosaics, on a blue 
ground. Above the 
e n t l' a n c e are gar­
lands of fruit and 
foliage ; and in the 
dome the symbols of 
the evangelists. In 
the f 0 u l' a l' c h e s 
which support the 
dome are figures of 
eight apostles, and 
between them is seen 
the familiar repre­
sentation in mosaics 
of doves drinking 
out of a vase. Under 
the vaulting of the 
right and left tran­
sept are the other 
a p 0 s t i e  s and, be­
tween them, stags 
drinking at a spring 
in t h e  m i d  s t of 
golden foliage. There 
are also designs in 
mosaic of branches 

TOMB OF LOUIS PASTEUR AT THE INSTITUT PASTEUR. 

fidelity, showing re­
cently built dwell­
ings and n o t  a b I e 
structures of evel'Y 
d e s c r i p t i o n ,  with 
such ample explana­
tions as to their vari­
ous features that one 
can hardly help say­
ing, in looking over 
its pages, " How I 
would like to have 
such a house 1 What 
a' pretty d w e l l i n g  
this is ! What a fine 
view there must be 
from that bay win­
dow ! "  or, , .  H o w  
comfortable it must 
be to sit on that bal­
cony, looking out on 
the lawn, d u r i n g  
warm summer even­
ings ! "  e t c . A n d  
from such thoughts 
as these come ques­
tions as to cost, the 
c o n  s i d  e r a  t i o n  of 
what one can afford 
to do to own a home 
in accordance with 
this or that favored 
design, a n d  u p o n  
these reflections fol­
low closely calcula­
tions as to the minor 
changes one would 
have-a closet here, 
a bath room then" 
a niche in the hall 
perhaps for an arm 

of vines ; and two 
subjects, full of grace and dignity, the chef d'amvres of 
Christian art in the fifth century, the first represent­
ing the Good Shepherd with his sheep, and the second 
representing the triumph of the Christian faith. The 
altar is constructed of oriental onyx, and behind it is 
the large marble sarcophagus, which was at one time 
enriched with plates of silver. 

Turning now to the Pasteur mausoleum, we find the 
archway over the gates decorated in mosaic with irises 
on a gold ground, and the:-e is also the simple inscrip­
tion, "Ici repose Pasteur," and on either side of it the 
dates of his birth and death-1822-1895. Passing 
through the gates, the crypt is approached by a flight 
of nine steps of white statuary marble. The pavement 
of the crypt is of marble mosaic on which are repre · 
sented large wreaths of laurel. The crypt is formed 
by four arches which support a cupola, and in the 
center is placed the sarcophagus, which is carved out 
of a single block of dark green porphyry. The arches 
are supported on four groups each of three columns, 
two of green porphyry and one of red, with Byzantine 
capitals of white marble. The walls of the crypt are 
lined with pavonazza, a cream colored marble richly 
veined in black. and above it are beautifully executed 
mosaics. On the marble which fills the arches on the 
right and left are inscriptions indicating Pasteur's 
discoveries in historical order as follows : 

1848. Dyssymetrie MoIeculaire. 1871. Etudes sur la Biere. 
1857. Fermentations. 1877. Maladies Virulentes. 
1862. Generations dites Spontanecs. 1880. Virus Vaccins. 
1863. Etudes sur Ie Vin. 1885. Prophylaxie de Ia Rage. 
1865. :Maladies des Vere A sole. 

and n. At the top of the cupola light is admitted 
through slabs of oriental onyx. 

Such is the magnificent resting place of Louis Pas­
teur, and it was a happy idea that this tomb should be 
placed where his successors carry on his great work, 
and where students from all parts of the world may be 
.reminded of the example he set of a life of untiring de­
votion to science and humanity. 

We are indebted to the Lancet, of London, for 
the cut and particulars. 

.. f e  • ., 
He)pl n �  Other8 to Help Them8e)ve8. 

There is no better philanthropy, no higher and wiser 
way of being truly charitable, than to help others to 
help themselves. This is everywhere acknowledged 
by all who have earnestly sought, in either a large or a 
smal l way, to benefit their fellow beings. What could 
be more practical, therefore, what more promising of 
good results, than a method recently put in practice by 
two New York ladies, by which all of the New York 
City police stations, and the houses of hook and ladder 
and fire engine companies, were regularly supplied with 
the SCIENTIFIC AMERICAN ? Thirty-eight subscriptions 
were thus paid for by these ladies for the police stations 
and t wenty-four for the fire engine houses. Subscrip­
tions to the latter have been already paid for the year 
1897. Those thus supplied with the paper are, of course, 
amply able to take and pay for such papers as they 
choose; but such a benefaction, so gracefully bestowed, 
comes as a cheering benison to be gratefully remem­
bered by the recipients every week in the year. For 

chair, or a cozy cor­
ner off the drawing room for the children or for grand­
ma. Then, too, come crowding in considerations as to 
the plumbing, the heating, the painting, the papering 
and wall finishing, the decorating, the lighting, and 
everything that must have or may have a place within 
or without the building. 

And where else can all the questions which arise in 
such pleasant half reverie, half calculating mood be as 
fully and completely answered as ill the pages of the 
Building Edition of the SCIENTIFIC AMERICAN ? Be­
sides its handsome original views and descriptions, its 
columns teem with the illustrated announcements of 
the most reliable manufacturers of every class of mate­
rials, goods and appliances required in buildings, and 
for their fitting up and furnishing. The subscription 
price is $2. 50 a year, and when one has had the pleasure 
and profit of perusing each monthly number as it 
arrives, it is almost impossible for any reader to throw 
them away, as they would an ordinary serial, when for 
a slight sum they may be bound into a splendid large 
quarto volume, instructive and interesting to leave 
around and forming a valuable addition to any library. 
The price of these large and beautiful volumes, ready 
bound, is far less than that of most books of anything 
like the same cost to produce. 

. . .  � .  
THE widow o f  Baron Maurice Hirsch, o f  Vienna, has 

decided to present 2,000,000 francs ($400,000) to the Pas­
teur Institute as a memorial of her husband. This gift 
will enable the building to be enlarged by the addition 
of chemical and biological laboratories. 

© 1897 SCIENTIFIC AMERICAN, INC.



J titutifit �lUtrinlU. 
RECENTLY PATENTED INVENTIONS. ring snrrounds tlle collars and has o n  i ts  inner face a v- I FLEXIBLE LADDER. - Theodore W. 

En�i n eeri n�. 
shaped bearing surface corresponding to the other bear- Keithley, Montevideo, Minn_ For nse principally as a 
ing snrface, a series of balls journaled on the axles rnn- i llre escape in hotelR and other bnildings, this inventor 

ROTARY GAS ENGINE. -J ohn D. Blag- ning in the bearin/(!! between the outer ring and the has devised a ladder which may be readily folded np and 
den, Wood's Holl, Mass. In this engine a stationary collars_ Rings made in sections and loosely connected stored under a window to be ready for immediate use_ It 
central casing forms a compressed air reservoir, around at their ends are connected to the opposite ends of the is made in sections lIexibly connected with cach other, 
and inclosing which revolve. a cylinder with hollow axles and arranged parallel with each other_ The bear- each section being formed of a metal wire bent to form 
trnnnions and a rim forming a working chamber into ing is adspted for use on bicycles and other vehicles and two sides, a rung, and braces extending from the sides to 
which extends an abutment, the piston sliding radially machinery, and is designed to reduce the frictivn of the the rnng_ The uppermost section has short chains 
and being withdrawn at the time the abntment passes bearing parts to a minimum. adapted to be secured to the wmdow sill on the in-
the bearing containing the piston. The cylinder has an side of the room, and the lower section has a hori-
eccentric groove receiving a portion of the piston to ac- zontal bar on the rear of which are hinged arms to en-
tuate the piston in nnison with the cylil'.der, and the mo- A�ri cultn ral. gage the face of the wall and hold the latrer out a little 
tion of the latter is readily transmitted to other machinery C ORN HARVESTER. -Millard F. Myers, from the building. 
by a belt. The valves control\ing the ports for the ad- Greenville, and William C. Choate, Columbus, O. To har- VEHICLE TIRE TrGH'I'ENER.-Robert mission of air and gas and the discharge of products of vest the corn from one or a numher of rows at the same 
combustion have one full stroke to two revolutions of . h rf d h" h' h N. Garrett, Troy, Texas. Accoruing to this improve-time, t�ese mventors ave pe ecte a mac me m w IC ment two wedge-shaped sections are arranged to be IItted the cylinder. the weight of the comple�d shock acts to dump the together between the tire and felly, to take up slack, each 

FLUID P RESSURE MOTOR AND BRAKE. sllOcker, and the latter and Its support are so constructed section having a thick and thin side edge and with should-

[FEBRUARY 6, 1 897. 
ing an outlet or spont, and at the junction of these parts 
is 8 strainer formed of two semispherical sieves, made 
preferably of wire cloth of different mesh, and loosely 
inclosing 8 ball of agate or like hard, impervious ma­
terial. To clean . the strainer, the entire device is re­
moved from the faucet and water is allowed to 1I0w 
through it in reverse direction. Thc ball between the 
sieves prevents their collapse and breaks the impetnosity 
of the 1I0w. 

WINDOW SCREEN.-Ch arles I. Still, 
Sing Sing, N. Y. This screen is carried by spring rollers 
attached to the sash and opens and closes with them, 
being entirely out of the way so as not to obstruct the 
vision when the window is closed, bnt when the sashes 
are opened the screens assume their places to close the 
window opening. They may be attached to the ordinary 
window sashes without changing the latter, and are pro­
tected from the weather by a shield or gnard which 
allows insects to pass outward but prevents their entry 
to the room. -John McIrltyre, Jersey City, N. J. Two patents have that the shocks are centrally concaved, causlug them to I d d h th th . . f . ers a apte to engage eac 0 er on err opposmg aces. 

been granted this inventor, according to one of which the stand more fir.mly on the ground, or �helf butts ?r . bot- The tightener may be made to completely enclfcle SAD I RON H EATER. -Steph en A rIeth, exhaust lluid of the motor is utilized for applying hrakes tom
.
s r.nay be mclmed,

. 
so that they "

.
'111 stand. upright on the '''heel or for uee I'n sections, the latter form bel'ng h " d '  d Th h h b I d h ft f n Holland, Mie . ThiS IS a eVlce for use on gasolene, to stop the motor and car, while tbe other is mainly for a hll lsi e, e mac me as ut a sing e rive s a or especl'ally adapted for the repair of wheels on which the d k h h t h I tf d I to d h d f gas or or inary coo stoves to concentrate t e ea upon a compound lIuid pressure motor and a lIuid pressnre t e p a  orm conveyor an e eva r, an t e r�a� en s 0 tire has become loose, while the continuous form is pre- the irons, the latter being readily placed in or removed brake discharging into the low pressure cylinder of the the conveyer and elevator ar;> open, permlttlllg long ferred for new wheels when they may be so introduced from the heater. It is made of copper or other sheet motor, the inventions in both cases being designed to util- stalks to be handled as readily as short ones. Reels . ' . f h '  k' th t' th th talk . I d ff '  . d ' as to obViate the necessity 0 S rln mg e lie on e metal in the form of a square, shallow box without bot-ize the motive agent to the fullest advantage and reduce feed e s -s to simp e an e ectlve cuttlDg eVlces, f II 

waste to a minimum. In using compressed air for pro- the stalks being held upright, and guides are provided e y . tom, and may be lined with asbestos. It has an open 
to pick up corn blown down or otherwise depressed. FIFTH WHEEL. -Alfred W. Johnson, froLt arranged to be closed by a lIange of the lid, in pelling cars and actuating the brake mechanism, a large . . h' h h . h h' h . f th h dl f th . d amount of power has heretofore been wasted by the mo- Simple and effective means are provided for tying the New Brnnswick, N. J. A deVICe ID w IC t e welg t on w IC are opemngs or e an es 0 e )[ons, an 
shocks in the shocker. the fifth wheel is transmitted directly to the front axle, pivoted to its sides are short legs to be turned down to tor in making stops, and at the brake mechanism by no matter what may be the position of the latter. is af- fit into the slots of gasolene stoves. waste of lI�id, both

, 
� which ar.e �vOid:d by :he i�ven- POULTRY BROODER. -Hi ra m W. Stod- forded by this invention. A frame is carried by the PL'"ZZLE. -,C h ester H .  Robin son , La-tlOn for which one c. e patents IS Issue . , as t e ex aust dard, Kearney, Neb. For confining and successfully vehicle body and a second frame by the front axle. the of the motor actuates the �rak� mechamsm to st.op the raising young chickens, this inventor has devised a fil st frame having at its rear two stnds adapted to loosely fayette, Ind. In this puzzle it is required to carry a 

car, and th� bra�e mechamsm IS also used. as a reslsta?�e brooder m "hich the chickens are compelled or induced \ engage a noteh in the second frame, there being register- number of halls through various runs and along various 
to the �ovlng piston to stop the .motor wlthont sh.uttlng to take a certain amount of exercise to give them the in ooves in the front portion'of the two frames. The inclines to a platform or table, on which the balls are to 
o.ff the live fiuid supply. According to the other Inven- necessary strength and hardihood, the device also pro- ;'ors:e. are angnlar and have reversed relation to each be placed in a certain order, all without tonching the 
tlOn, for compound motor and brake, there IS a valved moting exercise in adult fowls confined in yards or other, so that their sides will always be cros"ed to ' balls with the hands or fingers. The runs are formed on 
connection between " lIuid pressure brake and the high buildings, especially breeding stock, causing their cggs form an inclosure for an anti friction hall by mealli; 

a lIanged hoard, an inclined plane leading upward from 
press1ll'e cylinder of the motor, to actaate the brakes in ' to be fertile and productive of vigorous chICkens. The one of the rnns and parallel therewith, while the runs of which the body fr�me is supported on the axl e b d '  I' d I ted 'th applying and releasing them, and there is also a connec- invention comprises a novel constrnction of coop in frame. are crossed y a secon mc me p ane connec WI 
t' b t th I d c n ct' 0 d the I the first, there bemg a track connection between the IOn e ween e va ve on e I n an ow pressure which hay, chopped st.raw, chaff or forest leayes may he SAILING VESSEL_ -Ranald G i l lis, Svd -cylinder, to pass the exhaust from the hrake cylinder into agitated to mix them with the food in the shape of J second inclined plane and a table above the runs. 
the connection and to the low pressure cylinder. A cereals, compelling the chickens or fowls to scrateh to ney. Canada. A novel movable keel which may be hal-

GAME A pPARATUS.-J erome G. Kiah, 
brake is interposeu in the connection between the bigh obtain their food. It is also dcsi<!,n ed to have two series anced to suit the conditions under which the vessel is 

� sailing is provided by t,his invention. Ri,ing from an Sand Beach, Mich. According to this invention, 8 anu low presslue cylinders, and thcre is a third brake in of feed hoxes at a long distance apart and connected by II ed b rd 0 table is mad to t b ball opening in the bottom of the vessel, after the manner of ang oa r e represen a ase the exhaust of the low pressure cylinder. runways. making it necessary for the fowls to exercise the usual center-board wells, is a trunk within wbich IIts field, cages locating the players, an incline the pitcher's 
SAFETY GUARD FOR H OLLOW BODIES. their bodies and wings. and is held by a lIange on its upper edge a keel consist- ' box, and a spring-controlled plunger representing the 

-This patent is for a fnrther invention of the same in- ing of a downwardly projecting shell, oval in horizontal batter. It is designed to facilitate playing 8 parlor 
ventor, the guard being "ppliculJle to bodies contaming section and tapering to a sharp edge at its lower portion. game representing baseball, in which the game will be a 
,gaseous and other fluids under pressnre, to prevent dam- H i scella neou8. Fitted within the shell, and conforming thereto in shape, contest between pitcher and batter, as in a real game, 
age by the sudden escape of the gaseous contents, should BICYCLE CHAI N CLEANE R.-Eney G ru- is a series of weights of different sizes, and having han- the piteher tryinl( to deliver the ball so it cannot be hit, 
the hody be ruptured or burst. The form of the guard pelli, New York City. According to thi. improvement, dIes in their npper faces, whereby they may be rcmoved and the batter trying to " get onto " the piteher's curves. 
may be greatly varied, but it consists in the main of an two circular brushes are journaled in a frame adapted to or replaced as desired, according to the weight it is de- B OTTLE STOPPER. -LOUi S J. A_ Fer-interior perforated shell,  conforming in the main to the be secured to a part of the bicycle frame in such posi- sircd to carry in the center-board. nandes, New York City. To prevent the refilling of a interior of the hollow body, but separated by a slight tion that one run of the chain to be cleaned passes he- SWIVEL LEADER H OLDER_ -George F. bottle which has once been emptied and the offering of 
space therefrom. and the outer space being connected tween the brnshes, the device being of simple and incx- fra d Ie t packa"e as a genu'lne one the neck of the and Francis Breitstein, New York City. This holder a u n n � , with the main inner space of the body by the perforations, pensive constrnction and readily attached to or detached compriscs a stem and independently pivoted wings, one bottle, according to this improvement, is provided with rendering the guard normally pressureless. 'I'he improve- from the bicycle frame. The device is  attached to the located at the center of the stem and the other connectep a ball valve normally held to its seat by a spring-con. 
ment is designed to prevent the instantaneous escape of bicycle frame by a clip, and is composed of a main trolled '01' dIe the spI'ndle pasol' ng througb a partition with it ncar its ends, the holder having gnides or wings ' ". n , 0 the body of the lIuid should an explosion occur, and frame made in parts, tIiere being joumaled in the frame to be engaged by the leaders, which bear such relation to over the valve, and the valve chamber having side chan-insure a slow reduction of the pressure. 8 right and left hand screw rod engaged by nuts on one another that tension upon one will hold the other nels communicating with openings in the partition. 

shafts which carry the revoluble hrnshes, the latter be- pointing in an opposite direction, and when more than The spindle is mounted in bearings in an extension of 
ing readily moved toward and from each other by turn- one leader is attached to the holder the liahility of the the bottle neck, the extensi,nn being cemented to the 
ing a knob. leaders becoming entangled is reduced to a minimum. neck proper after the hottle IS filled, and the npp"r end 

IUech a n i c a l .  

FRICTION CLUTCH. - Ph i l i p  St.euer- TROLLOCIPEDE. -Prier C _  Smallwood, wald, Chicago, 1lI. The simple, casily managed and du- Louella, Mo. In trolley cycles for use with a suspended rable clutch provided by this inventor has a brake shoe track or cable, this invention provides an improvement, ada�lted to engage the inner surface of the pulley rim and also in the tracka for supporting such vehicles. The and a link is connected to the free end of thl! shoe, while U-shaped frame of the device carries wheels adapted to a second link has a IIxed fulcrnm and a three-armed 

The leaders may be readily attached to the holder with- of the extension being normally closed by a cork. It is 
out knotting or otherwise permanently tying them, and I easy to pour out the conte�ts of the bottle, after t�e re­
the device is simple, durahle and inexpensive. moval of the cork, but It cannot be refilled wlthont 

hreaking off tbe extension and a part of its neck. 
MOISTENING AND SEALING ENVEL- • . BOOK SUPPORT. -WIlham A .  Barnes, 

lever is counected at two of its arms with the links and bear above and below the track, and one of the wheels 
at its other arm with a shifting device. 'fhe arrange- is movahle toward and from the other to overcome ine­
ment is such as to prevent the entanglement of the belt, qualities of the track. A novel form of forked brake 
should it slip off the pulley. shoe is employed to stop the trollocipede when in mo-

tion. The trolley track supports hRve arms each carry-
ROLLER BEARING. - H u beJ't Schon, ing a block which separates the strauds of the cable, the 

Allegheny, Pa. This is a bearing designed for use on blocks carrying hOllsings whkh are connected to the 
cars and other vehicles, and may also be employed on respective strands of the cahle. 
bicycles, rolling mills, ctc. Between the axle and the W H E A T S T E A  M E R. - William L. brass or bearing box is an endless roller chain, rollers Mathews, Mariette, Mich .. To thoroughly and nniformly being journaled in the links of twO chains, and the links steam grain, this invention provides a casing having a 

OPES, ETc.-Asahel W. Eddy, Coleridge, Neb. This 
invention is for a machine in which an envelope contain­
ing a letter or othcr matter may be introduced, when 
the gummed lIap will be evenly moistened and sealed 
down, the letter leaving the machine ready to be stamp. 
ed for mailinf!. Within a suitable casing is a moistening 
roller which receiveR the gnmmed lIap while feed rollers 
receive the body of the letter, there being gnide rollers 
at each 'ide and an inclined partition crossing the feei 
rollers, sealing rollers being locared at tbe lower end of 
the partition, and there being a driving connection by 
which all the rollers are simultaneously operated. being pivotally connected. The bearing has an lInder . . . 

curved surface corresponding to that of the axle, and a , 
ca� sup�ortmg a.central feed pipe on which turns a regu, POCKET I NK B OTTLE, PEN, ETC. 

curved top portion, while its ends are rounded, the roller luting .plpe, a senes of ann�lar hoppers one above an- .Tohn Pool, Milparinka, New South Wales. According 
chain traveling readily on tbese curved surfaces and other m the casl.ng, a dellectm.g cone below and for each to this improvement, a case is  provided WIth a series of 
rounded ends. The lIanges of the bearing box prevent hopper, an� an mverted cone III the �ower hoppcr. to pre- compartments, in one of which a sheath for an ink 
lateral shifting of the roller chains, and serve to faBren vent c\Og!!;l�g. The steam I� admitted at one Side and bottle is removably seated, the cover having a pouch, and 
the box in position on a truck or other part on which the ?ear the mld.dle ?f the casln�, only dry steam .enter- metal strips movable in guideways in the sheath forming 
bearing is applied. I mg. an.d c�mmg m contact with the kernels, whIle the feet when drawn outward . 1'he device is for a pocket gram IS discharged from one hopper upon the next combination of pigment or powdered ink, a bottle for H O OK FINISHING M ACHINE. -Dani el cone below and from this cone into the next hopper, mixing and holding it, pen and pencil for writing, extra Nitschke, Toledo, O. For accurately and quickly letter_ the constantly moving grain being sufficiently retarded lead. and nibs, and pouch for postage stamps, making ing, filleting and stamping the back of any sized book io insnre the proper ahsorption of stenm. these requisites conveniently available for a traveler. with gold leaf, ete., this i�vent�r ha� devised a machine R ADIATOR. , Fred erh-k Bason, C h ica-In  which the type holder IS recCived III a block mounted go, Ill.  This invention is for a heating apparatus in 

THREAD C ABINET. - Joh n S. A rm-
t o  rock transversely there heing t w o  clamping plates for strong, Burleson, Texas. '1'0 hold spools of thread of 

Lampasas, Texas. To hold large journals, ledgers, ete., 
this invention provides a frame with upright keepers and 
book-supporting platforms, the latter having at opposite 
ends upright bars operating in the keepers. Detents en­
gage the upright bars and there are windlass shafts for 
each platform connected with and adapted to release the 
detents. The platforms consist of boards having mould­
ings at their lower edges, and rack bars with ratehet 
teeth depend from the boards. Either platform may be 
lifted as desired, where it will he held by pawls, hut may 
be lowered by a slight turning of the windlass. 

WINDOW FASTENER.-W illiam Gard i­
ner, Elizabeth, N. J. To hold the window in open or 
closed position and to lock the sash so that it cannot 
rattle or move in the window frame is the object of this 
simple, convenient and inexpensive attachment, which 
consists mainly of a casing having an opening in its 
front face, a pin extending across the opening and a 
slidmg friction face having movement on the pin, and 
the outer portion of the face being parallel with the 
ouwr face of the casin!!. A cam operates on the friction 
face, and hy the movement of thc latter a lateh is opera­
red. The sash is ' locked by carrying the cam to an 
upper position, and the handle of the cam is turned 
down when the sash is to be raised or lowered. 

Desi g n 8 .  
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C or through the steam Imdin g pipes. Any amount of ceiver operated by the bottom wall . and meaus for auto- shalled clip whOBe inncr member is thickened at the 00 an WI ou any a JUS men " I elllg ImpOSSI e tc I . . , h' h i ' th give an uneven bearing 011 the type and absolutely \\',a lr may )C retalllc.u WIt III t e OO�8, canSlng e ra- matically moving the bottom wall to its closed position. edge and tapers toward the bend of the clip, affording a 
strai�ht lines being produced. ' dlator to he exchlslvely a "  ater heatl�g app�ratus or a Each compart.nwut is d('signed I<l contain spools of the very simple device for holding a gnard on the edge of a o i part water and part steam heater. The mvcntlOn may be samc 8ize, and there is a sight opening in the front wall cup. S ET GEAR FOR SAW MILLS.-J oh n B. j applied to radiators not previousl.\' built for it, and thc K G A l  d H hy which it may be ascertained when the compartments BE E lt EG · UARD. - exan er • lIart, Clarksburg, West Va. For setting a log to he noYel construction forms a radiator of very neat appear- need retil l ing. Schram, Oregon City, Oregon. For US" in tapping kegs .awed in proper relation to the saw for the different ance. 

'VIND()W. - Mary West, B i rm i n l!. h am, and disconnecting pressure pipes, to prevent spattering, thicknesses of lumber, this invention provides a mc- A UTOMATIC FIRE EXTINGUISHER. - I I d b I' d chanism wherehy very fine adjustments may be ob. . . T • • • • A la. This inwntor, a ,daughter of ex-(iovernor W. H. this inventor ha� devis�"1 a j!UM[( a< apte to. e app Ie 
tai ned and the log he held with a positive grip. The Edward. Llvmgston. New Or1cans, I.a. Thl� mn'� tlUn 115 HlI1it.h, of Alabuma, hUR devised an improvement i n  o."?r the faucet Of pIpe .connectlOn and wltb a nc.ck 

. II d h I h . .  f I for an Improvement on fomlerly patented rnvcntlOns of wirl<10\l"8 ""cording to which the sashes may be adj usted rIsing therefrom at a pomt off the cenrer. the deVice gear comprises a an�e .w �c on '\0 ose aXIS 18 
.
11 - I  the same inventor. und provides for the n�c of a fluid as vertically aIHI axially on a horir.ontal l)ivot. In the I being eqnally we.ll  adapted ror usc. on kegs or .barrels crnmed an arm to which IS pivoted a lever, there bl'mg th 11  t f fi t' . h '  lI 'd Th r t ' 1  b I t t I  l t d t jaws on the lever engaging the flange of the ''''heel and I � cxp� an 0 H.. fe-ex I.ngUlE! mg t1l .  , e ( 1:-: fl )- cH!-ling urc vertical slots in which arc movable bolts to whcr� thc ung IS C 08C 0 lC C lIne or a a l� ance 

, ' th h 1 to t 'is b k' rd utmg pIpe contaInS a flUId nnder preE-BUrt', and a Vt'88l'l whk�h the 13-a8h arc pivotally connected. weighted chains thcrp.LrOlll , a grIpper engagmg e ':" ec pr?v�n 1 ac wa connected with a pipe contains the firc-cxtingllil"lhing movement . . � sector With a stop hml.ts the moveme�t lIuid held normally dormant. A diaphragm is c�nnected being also connected to the bolts, and a locking cleat TOy. -O�(·ar M('Do n a l d ,  Jel'sey City, 
of the arm and lever, and the constructIOn. makes POSSI- with the pipe, and a valve closes the passage to lhe slidabJe on the sash being capahle of engaging the case- N. ,J. A t one end of a stick which may be twirled in 
ble a much fi�er and greater range of adjustment �han I vessel while opening that. to the diaphragm .  Each of the ment to hold the Bash from rotation. A bl ock lIexi bly the hand, according to thi" in vention, is a whistle head 
can be had WIth the common ratche' and pawl deVIces connected with the sash iB capable of engaging the lock- and a hoop-like loop across which is pivoted an S-sbaped 
or where a pin inserted in the holes �f a quadrant is em: ��::s

i�d:��,{��:�:O��:n
d �:s ��

p
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at
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e
:�:!�: ing cleat to hold it in position . diamond-faced hlade, the stick having a light weight at 

ployed as a stop. I about 1600 F., when a connection is made, through the ' W ATER STRAINRR .-J ose ph H .  Sped, its other end, the twirli ng of the device forming a child's 
JOURNAL BEARING. -WilI i alll J. Tri pp, operation of t.he diaphragm and connected devices, 21 alH1 2.� ('entre street., New York Cit.v. Thi s is a dc- windwhel'l and whistll'. 

New York City. According to this improvement, two I whereby a tank containing a gas-generating Flubstnnce is viep more especially d('si¥ned for l ise in the ordinary NOTE . Copipl-1 of any of the ahove patents wiJI be 
inner collar> are adjustable toward and from each other discharged into a vessel containing alkaline water, and the faucets on service pipes in bui l(liugB to purify the water . fnrn i sh .. d by Munn & Co. for 10 cent.s each. Please 
and have thcir adjacent faces inclined to form a V- j water and gas are passed through the fusion valves onto in a simple and inexpensive manner. It hlU' an upper jl send name o f th,' patentee, title of invention, and dste 
shaped bearing surface between them, while an outer the fire. portion to .crew on a faucet am1 a lower portion form- of this paper. . 
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�usiness ani! '?PersonaL. 

Tilr charge I(Ir tnsenion U"rUT thts head 18 Onp DollnT n 
llnp. for each t1'tsl'Ttlfll/ : about eiaht woul..'f to tl I / l le. 
AdllertlRf'me llt:o:  1I1 11�t bf' HCeH1f'd at publH ahmt o1/iu 
tlS early tl8 I'JI l1l srla y HWl /UUg tu appea l I ll, ti l t  JollfJ u'­
'lug 1verk's t:o:� ,tl'. 

Manne l rol! \Vork� ChH..'.l}.W. Cat.lloglle free 
. .  U.  S." Metal Polish. Iwlul1lupohM. S.uuples free 
Yankee NotIOns. WatcrlJury Buttun Co. , \Vaterb'y, ('t. 
Handle & �poke )lchy. OlJer Latlle Cu .ChagrIll Falls,O. 
Screw mllchmcs, nlllhng mllchmcs, and drall presses. 

'l' he GarvlII Mach ('0 , Sprlllg & VarICk �t8., .New York. 
Concrete HouseR - cheaper than brwk, superiOr tu 

stone. . .  Hansume," 757 Munadnock Block, CbICago. 
'rhe celebrated . . Hurnsby�Akroyd "  Patent Safety 011 

��ngme 18 bmlt by the De La Vergne RefflgeratIng Ma­
chIne Cumpany. Fout of Eust 13Stb Street. New York. 

'1'he best book for electflCIans and begIuners In elec­
trIcIty IS . .  }}xperullental SCIence," by Geo. M. Hopkins. 
By mall. :f.4, Munn & Co. , publIshers. 361 Broadway, N. Y. 

� Send for new und complete catalogue of SCIentIfic 
and other Books for sale by MUUll & Co., 361 Broadway, 
New York. Free on applicatIOn. 

. 
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HINTS '1'0 CORRESPONDENTS. 
N a ll. e ll  a l l d  A d d l'�""H must accompany all letters 

or no attention will be paid thereto. This is for OUI 
information aud not for pubhcation. 

I C C ' t· ... · lI t '  .. ", to former articles or answers should 
give date of paper and pal'e or number of question. 

I IUI II  . .  · I t ' . not ans\\ercd III reasonable time should 
be repeated : correspondents \\111 bear in mind that 
some ans" erE: requlre not a lIttle research, and. 
though " e endeavor to reply to all either by letiCJ 
or III thIS department. each must take his turn 

II ti l '· I·� II lShlllg to purchase any article not advertIsed 
in our columns "ill be furnisbed with addresses of 
houses manufactnrlllg or carrylllg the same. 

S l, c (' i n l  " . .  i l l t' l i I l I l u . ln .- l l u n  on  matters of 
personal rather than general interest cannot be 
expected without remuneration. 

�h' i e l, t i l l (  .'\ l l I t · I· l e  a l l � " '. I. l c 'lI e ll ' .  referred 
to may be had at tbe office Pnce 10 cents each. 

l I u u l' " referred to promptly supplied on receipt of 
price. 

,,. i II e .... 1 N sent tor examination .hould be distinctly 
marked or labeled. 

(7099) J. H. R. a�k8 : Wil l  you kindly 
publish III your next issue reCIpe for maklllg scourin� 
soap WIth sand ? A. 100 pounds of cocoa nut 011 are sa· 
pomfied with about 200 pounds of lye at 20° B. Tbe 
soap is then hardened by the addItion of about 8 pounds 
of salt dissolved in " ater to a density of 15° B., \\ Ith the 
additIOn of 6 to 8 pounds soda ash. The mixture is 
covered up and the foam is allowcd to subside. After 
standing 11\ e or six honrs the foam is skimmed off and 
100 to 150 pounds of dry SIfted sand is thoroughly 
crutched into tbe mass, and the crutching is (·ontinued 
until the soap is cool. This soap is very firm and hard. 

(7100) A. R. G . . �ays : I would like in·  
formatIOn on the storage battery. Where shall I look 
for instructIOn regardmg the construction, uscs and all 
things pertaining to them ' A. For , aluable information, 
the construction, uses, etc. , of storage uatteries " e  refer 
you to SUPPLEMENT. Nos, 159, 838, 845, and 997, prlce 
10 cents each ; we also refer you to H Accumulators," by 
Salomons, price $1.50 ; .. The Storage Battery," oy War­
wlck, price $1 50 ;  .. The Voltaic Accumulator," by 
lwymer, prIce $3 post paId. 2. What is the best know n 
conductor of electricity ? A. Annealed silver. 3. Does 
the better e'lnductor entail less loss in transmittlllg to a 
dIstance ? A. No ; tb.e poorer conductor can be made of 
larger diameter to compensate. If of equal diameter, 
then the poo rer conductor IS less efficient. 4 Docs it 
take quantity or power to produce sparks ? A. It takes 
high voltage, and as the duration of a spark is short, tbe 
power for the fraction of a second may be very bigh, but 
the total cnergy very low. 

(7101)  C. C. S. says : Please 8tate i n  
Notes and Queries for the informatIOn o f  several readers 
of the SCIENTIFIC AMERICAN the height and base of 
the several Egyptian pyramids. A. Tbere are some 60 to 
70 pyramids in Egypt. The tbree pyramids near Cairo 
measure as follows : The great pyramld is 764 feet on 
the SIdes and the perpendicular height has been varIously 
estimated at 480, 484, and 485 feet. 1'be second pyramid 
measures 707 feet on the sides and the height is 454 feet. 
The smallest pyramid is 354 feet and a few inches on the 
sides, and the height is 208 feet. You can obtam addi· 
tional particulars regarding the pyramids by referring to 
Rawlinson's HIstory of Ancient Egypt, whIch IS accessible 
at any library. 

(7102) H. J. D. says : 1. Kindly in form 
me through Notes and Queries of the best method to 
clean parquette floors of grease and dirt. A. Clean the 
floors WIth crude petroleum 2. And, when dean, how to 
pohsh the same. A. Take 1 pound of the best beeswax, 
cut it up into very small pieces, and let it thoroughly dis 
solve III 3 pmts of turpentine, stirring occasionally if ne· 
cessary. 'l'he mixture sbould be only a trifle thicker 
than the clear turpentine. Apply it with a rag to the 
surface of the Iloor, whIch should be .mooth and perfectly 
clean. This is tbe difficult part of the work, for if you 
put on eitber too much or too little, a good polish will 
be nnpossible. The rigb.t amount varies, less being re­
quired for hard, close grained wood, and more if the 
wood is soft and open gratned. Even professional 
waxers are sometimes obliged to experiment, and novices 
should always try a square foot or two first. Put on 
what you think " III be enough, and leave the place un· 
touched and nnstepped on for t\\ enty-four hours, or 
longer if needful. When it IS thorougbly dry, rub it with 
a hard brush until it shines. If lt polishes well, repeat 
the process over the entire floor. If it does not, remove 
the wax WIth fine sandpaper and try again, using more or 
less tban before, as may be necessary, and continue your 
experImenting until you secure the desired result. If 
the mixture is slow In drying, add a little of the com· 
!Don driers sold by paint dealers, japan, for instance, 

j'cieu t i f i c  �tuericau. 93 
in propOl t1Ol1 of 1 part of the dTler to 6 PUI h; of till PCIl­
tIlle. When the fiO(lf IB a huge onc, )oIlU lIlay ' m y  tIll' 
ttUlOllS \\ 01 k of pohshmg by strappl IIg a LU lI14h to t nch 
foot and skating over it. 3 ('un ) 011 tel l a rcml'uy for 
rCII10\'mg stams from marble or curthpl1\\urc ,\ ushlJo\\ls, 
etc <,l A. 'rake 2 parts !5al Moua, 1 PUl t pnllncc t'tonc. 
ami 1 part finely pOll dered chalk ;  sIft " through a fine 
SIeve and mix \\ ith " atCl ; then rub It \\ ell aU over the 
marIJle, and the stains ,\ III be remo, cd ; then wusu the 
marble o\er wIth SOap and water. 

TO INVENTORS. 
A n experience of nearly fifty years, and the prepara­

tIOn of mure than one hundred thousand appitcatIOJlR 
for patents at home and aurotld. enable us to uudprstand 
the laws alHl practICe on both contments, and to possess 
une4ualefl fac1l1tteK fur prO{ tlrillg" patents everywhere. 
:ll

s
l��·(�r:;� ���U\���I��\�;�� Jg:h�J (�::�r�)JI't

I
����o'����l�� ��I� 

sun� cOlltempJatmg the "'C( 111'11110{ of patents. either .It 
home or abroad, are lIIvlted tu write to thIS office for 
prices, which are luw, In accorrtance wltlI the tunes and 
our extensIve fUCIlItte8 for cOllductmg tbe bUSIness. 
Address MUNN &: CO , otfice 8(IE�1U'lC A�IEHICAN, 
3til Broadway, New York. 

f�.·ty
n
l
e�'�:"lla: )".!��!!"l4�.�e'�,�

I��('i"".�K)�
'
(
:
,
l
e
t
n
·.}
e
"c
"
·
I
)G�Ul (rCI8s�I.�).

.

. . .  
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I' .... .-,,:, '-' • ., J. �7�,.�}7 RefrIgerator. J. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575,516 
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. ;'+5:�� ��'f��te�ee ���I�::����18ter. 
�'nll t l lr uauy carrrageK. C. Dold . . . . . . . . . . . . . . . . . . .  ?'4?'::� ��i�e'���l��i���til�I�;
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lt s.i�Il�'niUtli 575,6'71 
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.
. .  : . . . .  ;)75,4�,2 et al . . . . .  . . . . .  . . . . . . . . . . . . . . . ,  . . . . . .  575,338 

�'nl lll gute, A W. 'l'erpening . . . . . . . . . . . . ;)7;).442 Ra�b fastener, J. W. Cule. . . . . . . . . . . . 575,415 
}I'tlUeet. (; . :i. Murphy. . . .  . f)7;).;),�2 Haw gUide, J. COllnell . . . . . . . . .  575,4Ui 
}4'eed cutt er Clurler, Cook & Mateer . . . . . . . . . . . . . . 57.\�J!Ja �awnlln dug, J;'. A J Smart. . .  . .  . . . .  . .  • .  fJi5.4.1'l J; ecd grllHtet . D. W. Bovee . . . . . . . . . .  . . . . .  ;)7;),;.,R.,\ �::tm
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. . . .  .. .. . . . . . . . . . . .  Zf�',�n �'ence, Brandes &, Hlrommus . . .  . . . . . . .  . . .  575.54l W 
��ence 

P
Ol"lt, W. ]�. Reck . . . . . . . . . . . . . . . . . . . . .  575,374 Heparator. See Hold separator. 

�'ence. WIre. J. W. Griswold . . . . . . . . . . . . . . . . . . . . . . . . 575.345 SewIng apparatus, carpet, DIehl & Beunett . . . .  . 57&,.� 
�'ellder See Car fender. SeWlllJl lllRChlne. E B. Allen. . . . . . . . . 575,315 
}4'lftlt wheel. H. C. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575,437 Sewlllg machllle, J. Vannette . . . . .  . 575,580 }1'Ilter. e Haefner . .  .. .. . . . . . . .  . . . . . . .  . . .  . .  575.47R Sewmg machille extenSIOn table. J. G Greene . . .  575.344 
FIlter, uIl, D C Hunt . . . . . . . . . . . . . . . . .  . . . . 575,5ffi SewlIlg maclune feedmg mechuIllsm. P. ])lehl . . .  575.3&) 
Flllger rtng, }1�. P. Hendrickson . . . . . . . .  . .  . . .  575,604 Sewmg machine tuck or platt furmlIl/o!' attach· 
Fish hook, !'!prlug, B. W Punches . . 575,40.; ment, (). H. } o8ter. . . . .  . . .  . . . . .  . 575,342 ji'lshlllg net controlhng deVICe, 'l'. 1.md8ay . . .  , .  57a •. 1fiO Sew�����ig�Ines, au�?�atl

.� . ����I�� . ��nd
�� . .  ���: 575.587 }1'JU�cr�i;��re

. 
cuml��uu

�. ����� . .  �
Ild 
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, 
. .  � .  575,527 Sewmg machInes, thread gnpplllg deVIce for wax 

F'luid preS8ure motor and brake, J. McIntyre . • 57.1,52.1 thread, If. W. MerrICk . . . . . . . . . . . .  . 575.5.10 
Frame Jomt. tulmlar, 'l'. B .Jeffery . . . .  , . . . . . . .  57.1,a.�� Shade roller and bracket therefor, WllIduw, G. M. 
Frymg pan cover, H. 0. Hatch. . . .  . .  . . . . . .  ;)7.),.WI Parsons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575,572 
Funnel for filtering lIquids, H. Kroeker . 575.&.18 Shaping machme, J, R. Scott. . . . , . . . . . .  575,619 
}I'urnuce See Bagmu'Ie furnace. Smoke COllSUffi- Sharpener, lawn mower, G. R. DaVidson . . . . . . . .  575,aa5 IIlg furnace . s
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55r,55',� }1�urnace, }4'. G. Glftanner. .  . . . .  . . . .  . . . . . .  . . . . .. 57,!,421 a. 
g:����!��t�����r�u�!��S�aie�,· Vi: Ii: 'Add�cks ' g��:� She

w�·S�o;���. ��:. �.��
I
.���.

I
��� .�� ��.����� .f.�����,

. 575,5.� 
Gas burner, J �'. Barker . .  . . . . . . . . . . .  575,318 Shoe. J .  S .  Wtlllner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575,559 
Gas engIne, H. S. BristoL . . . . . .  . . . . . . . . . . .  575,3'.lfl Shoestrlllg faRtener, J. M. Bloom . . . . . . . . . . . . . . . . . . .  575.412 

INDEX OF Gas engine. \V. L. Crouch . . . . . . . . . . . . . . . . . . . . . . . 575,502 Shutter worker. J. W. Cole . . . . . . . . . . . . . . . . . . . . . . . . . 575,329 INVENTIONS (iaR engine. ruttlry, J. D. Blagden . . . . .  . .. 57;'517 Rlfter. ash. R I�. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . 575.494 
(;as generator, acetylene. H. }1�. ��uller . . .  .. 57.�),4'j'4 SIgnal. See RaIlway SIgnal. 
Gas. method of and apparutu8 fur generatlllg Skirt. C. Cohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575,501 acetylene, H. }1 }1'uller . . . . . . .  57:',677 SkIrt �H1pport, M P. Kyle . . . . . . . . . . . . . . . . . . . .  b75.4&J For which Letters Patent of the 

United States were Granted 
Gas. method of and apparatus for produclllg SleIgh attachment for vehICles, C. Lusted, Sr . . . . .  575.657 

water, W. It. AddICkH . .  . . . 575,1i25 �muke consummg furnace. W. C. Wetmore . . . . . . .  575.5.\7 
Gas or OIl eng'me, W. F. 'rrotter . . .  , .  . .  . 575.6fH Smoke, purlfyulg. C. E. Parks.. . . . . . . . . . . . . . . . . .  . 575,370 
hasolene burner. I Cnlver. . . . . . . . . . .  . .  . . . . . . . . . .  57.1.503 Soldenng tUl cans, machme for, O. Asche . . . . . . . .  575,&2 
(i-ate See Adjustable gate Farm gate. Sounds audIble. apparatus for rendering small, 
Gear cuttmg maCllllle WIth safety stop, U Eber Bazzi & BianchI , . . . . . . . . . . . . . 575,320 JANUAR.Y 1 9, 1 897,  hardt e t  tt l  . . . . . .  . . . . . . . . . .  . 575,aU3 Spelter or  zmc, treatmg mferlOr grades of, R .  W . 
Generator See Gas generator. Booth . . . .  . . . . . . . . . . . . . . . . . . .  575,630 

A N D  E A C H  B E A R I N G  T H A T  D A T E. Hlass uevehng maclnne. plate, R. A. Schlegel . , .  5J�,;)�� Spmmng und tWIstlllg machmery, J. & R. S. Daw-
(-i-Iove fastener, J. P & 8. L Luther . . :J 1 .),.1fl2 !o\()I1.. . • • • • • • • •  . . .  • • • • • • •  575,46.,{ 

[See note at end of hst about copies of these patents ] g�.��lll
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C
m�t�b�: G. P. Boswort·ti · : :  g+g:� (i-rate, R. A May . . , . .  . .  573,4157 R)Jrtng, G .  W .  N. Yost . . . .  . .  

'
" . . . . . . . . . . . . . . .  575,451 (';relte. J. Stemer. . . . . .  . . . . . .  . . .  57.�,.til. �vrlllk

J
er See AutomatIC sprInkler. Adjustable gate for stock yards, Donnel & Dickey 575,;J{).� Grmder, cutter and reaper, H. G. Barr . .  . . .  . . 57;','H't Stamp shoe and die and makIng same. H. D. Hlb-All' motor contruller, W. H. Kmght 57

�
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. . . . . . . . . . . . . . . .  575,W',t Cur, street, H. W. Libbey . .  . . . . . . . . .  . . . .  . ;,75,485 Match uox. Z. 1>. Morruw . . . .  . . . . . . . . . . . .  57;j,4�t Wrmgcr. See Mop or clothes wrmger. ('ar unloader. M. O'IJowd . . . . . . . . . . . . . . . . . . . . .  575,492 Metul COlOIllll,!, (.mde & Brunell . . . .  . 575,678 Car, vestibule, 1-1. W. Liuuey . ,  . . . . . . . . . . . . . .  575.484 Metal workmg tvoi. compuund, N E. Smith . .  . .  5j5,&;1 Car Wllldows. curtain fixture for. }4 .  H. Bassett . . .  575.410 Metals and metallIc compounds from ore8. etc , Carbureter. H B. CornIsh . . . . . . . . . . . . .  . .  . .. 57.1.595 separatIOn of, G. Robson. . . .  . . . . . . . . . . . . . . 575,600 
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575.t.i51 Cash reg-Ister. �. Cooney, Jr. . .  . . . . . . . . . . . . . . . . .  575.&31 Milk heater, J Andersen. . . . . . .  . . . . . . . . .  . . . .  . 575,4tJ1J Cash regIster and recorder, H. PottIn . . . . . . . . . . . . .  , 575,372 MIll. See Fanmng mIll CURh regIster, pocket, J. }1�. GoodrIdge . . . . . . . . . . . . .  fl'j'a,47H MOIstener, �tamp und envelope. G. Linde . . . . . . . . . ;J75,48ti Center templet, E. F Fancher . . . . . . . . . . . . . . . . . . . . . .  575,4h!J Mop or clotlle� wrInger, W. R. Ramey . . . . .  . . . . . . 575.510 ChUUI, bICycle, A. W. Gregory . . . . . . . . . . . . . . . . . . . . . . 575,477 Motor. See ElectrIC motur }4�IUld pre8�ure mo· Chlffonlller, A E. 1.'huyer . . . . . . . . . . . . . . . . . . . . . .  ,. 575.578 tor :h'IUid pressure compound motor. Vehl-
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COuJ'���'in

S
�
e �a;-r�

O
c':.�IIflfig�

iPe coupling. ThIll 
����I��

e
;��1�1;rO���:8����lr:C,��.

e
p��cii�:�gh: 

575,467 
Cnbb counfer. W. H. �rhn . . . . . . . . . . . . . . . . . . . . . . . .  575,402 1m . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  575,��1 
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CurtaIn runner or support, Bishop & Down . . . . .  575,456 Penholder. W .  'rhomas . . . . . . . . . . . . . . . . . . . . . . . . . .  575.385 
Cutter. See Paper cutter. 'rhresher band cut- Pen rest, �'. C. Canfield . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 5j5,458 

ter. Perforator, E. R Storm . . . . . . . . . . . . . . . . . . . . . . . . . .  5j5,497 
Cycle. elevated track, W. H. Martin . . . . . . . . . . . . . . . .  575,611 Piano actlOB, '1'. '1'. }I'lscher . .  . . .  " . . . . .  515 470 
Cycle band Ie bar jomt, J. P Ottaway . . . . . . . . . . . . . .  575,533 PICkhll1( Ilwarutu8, G. G. McMurtry . . . . . . . . . . . . .. . .  575,404 
Cycle saddle attachment boss, J. B. Brooks. PIpe. See 'l'ubacco pipe 

575,542, 575,ml PIpe and nut wrench. combIned, C. H, Driver . 575,564 
DarnIng implement, M. S. Sehafor . . . . . . . . . . . . . . .  , . .  575.378
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PIpe couplIng for water closet bows, etc. , Atkin· 

DIe See NaIl forming dIe. son & Plunkett . .  . .  . . .  . . . . . . . . . .  575,583 
DIsh cleaner, J. H. Nolen, Jr . . . . . . .  . ,  . . . . . . .  575,368
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Pipe. draw bench for manufacturlll�. P. Boyd . . . . . 575,389 
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w;ihie: : " : : : :  . .  ���:� PI)J��, ��II��ced expan�lOn JO��� .�:�. p�e.�.s��e:. �'. �I5,5j7 DIsplay case, sample W l!�. Hammond . . . . . . . . . . . . . 575,348 Plow, cultIvatur, ]). C. HaYMhp. . . . . . . . . . . . . . . aI5.507 

Door uperating mechamsm. shdmg W. A Heath I Pluw POlllt, C La Dow . . . .  . . .. . . .  . . .  . . . . . . . .  575,666 
et al . .  . . . . . . . . . . . . . .  . . . ' . ,  . . .  575,644 ; Plow8hare and pOlllt. C. J.a Dow. . . . .  . . . .  . . . . 575,667 

Doo���Il
c&r�ri�r�e��;: .���port for Sh�mg, Abra:. 57'-,.51�� ������llc U������el: W. 

Me
�.�� . .  :: . . : : : : : : : . : �f�:7& Drag rake for road beds. A Daggett. . . . . .  . 575,fl35 Pocket klllfe. J. M. LIvmgston . . .  . .  . . . . . .  57a,361 

Drawmg frame Tweedale & Smalley , . . . . . . . . . 57a,558 Purte monnate. J. Langfeld. . .  . . . .  . . . . . . . . . . .  , . .175.522 
Drtll. See Hand dflli. I Post See Fence post 
Drill and tap machIne W. Wilhamson. . .  . . . .  , .  575.5.18 Press See Baling press 
Drymg apparatus, B F. Ewmg . . . . .  5i5.4f.i8 Pnntmg on sldewalks, device for, D. J. Etly . . . . .  575,599 
Edge setter, C. M. Newcomb . . . . . . . . . .  575.5.'-)1 Prmtlllg press sheet dehvery mechanIsm, R . W.  
ElectrIC current meter, deep sea, C L. Berger . . . . . 575.45[, JamIeson . . . . . . . . .  , . . . . . . . . . . . . . . . . . 575.C.43 Ele���l� .

el
�
v���� 

or ��lStl
.
n�. 

machme. � .. �. ���: 575,479 PUl�lr��fi��� . .  �
e
�.���

l
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.�

, 
. .  
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�.��.'. 

F
;�������

h
.� 575.tnl ElectrIC motor and deVICe for conducting cur- PulverIzer, gyraJ, A. M. Rouse. . . . .  . . .  . . . . • .  575,495 rents thereto, D. N. Osyor . .  575,615 Pump, W. J. WrIght.. . . . .  . .  . .  . 575,4\18 

Ele
�����l�����:. ����� . .  

f
.�
r
. ?P����

l
.��: . � ' . .  �� . .  �c: 575.400 ���c�, ��rr�����t�

I
:;n�'c�e��t�

k
T: 'PaJ�ier' .

.
.
. . .

. %��:��� 
ElectrIC motors, series multiple controller for. E .  I Purifyulg or  dlslnfectmg apparatus. E. Hermite 515,645 

M. Bentley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575,(54 Pusb button, C. O. MIlllloux . . . . . . . . . . . . . . . . . . . . . . . . .  575,52:1 
Electrical condenser, J. C. Lee et al . . . . . . . . . . . . . 575,6.'>� Rack See Paper rack. 
ElectrICal controller, W. H. Morgan . . . . . . . . . . . . . . . 575,366 RadIator, F. Bason . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  575,515 
Electncal contrOlling apparatus, O. H. & A. F. Rail bond and connectIOn, M. K. Bowen . . . . . . . . . .  575,!J88 
Ele�

l
r
e
Jt�

r
pe·piaie an(i ·mak·i�g·sam .. e:G : ·H: ·jlene: 

57
b
,573 

1i:!:���,
d
el��t����

c
w':G����w: Jr: : : : : : : : : : : : : : : : : : :  ��g:� 

dIet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575,321 Railway SIgnal, W. �'. Io'rench . . . . . . . . • . . . . . . . . . • . • • •  575,601 �l��:��� ���
h:::,�t':.'I'cJel!�a:p�r�

ge . . . . . . . . . . . . . . . . . 575,636 ��r b���.���o'"::.:\·e, S. H. Barrett et al . .  . . . • • •  575,514 Eng���e Gas engme. Gas or oil engine. Steam �:"�fi ����t.J: ft: W��ers: : : : : : : : : : : : : : : : : : : : : : : : : : : :  g��:� 

DESIGNS. 

������
e
ll�al��� .lj;IE· 

Hen
����.�: : : : : : : : : : : : : : : :  

. .  : :  �:�� 
Cune faurIC. H M. Collester . . . . . . . . . . . . . . . . . 26.548 to 26,5b:� 
('une faurIC. E. G-. Watkllls . . . . . . . . . . . . . . . . . . . . . . . . .  26,554. 
Car uol8ter, J M. Harrtson . . . . . . . . . . . . . . . . . . . .  26,543, 26.5« 
Curd. ornamentul, 'V. }4� Heron . . . . . . . . . . . . . . . . . . . . . 26.538 
Crusher bed, M. J. EIChhorn .. . . . . . . . . . . . . . . . . . . . . . . . .  26,54.1 
Hook cu�tlllg, J. C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,540 
Keeper sprmg, J. C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,541 
Keg guard, beer, A. H. Schram . . . . . . . . . . . . . . . . . . . . . .  26,539 
Undergarment. I. Goldberger . . . . . . . . . . . . . . . . • .  26,546, 26,M7 

TRADE MARKS. 

Beer. lager, John Eichler Brewmg Company . . . . . . .  29,482 
Buots and lumlJermen's socks, wool, MIshawaka 

Woolen Mallufacturmg compaI
W

. .  . . . . . . .  29,4m 
8g�p�I

a
lf�b.;���

8
N���k���

th
Str:a� dgt��ri.· 'Com� 29,4S.1 

pauy. . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,480 
Ha

����:;a��
o
�ia::�

I
�!���!d����b�T�

t
:'&���� 

pany. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,4\18 Harness snaps, J. C Covert . . . . . . . . . . .  
' " 

. . . . . . . . . .  29.4H4 
���I�rie�Idru�::I�

e
l:�·ar &' R·ankiri.· ·ur·tig· Coni� 29.(87 

pany. . . . .  . . . .  . . . . . . . .  . . . .  . . . . . . . .  . .  . . . . . . . . . . . 29.4!Jl Molasses, P. J)uft & Sons . . . . . . . . . . . . . . . . . . . . 29.48;) OIIM refined from petruleum, Illumlnatmg, Stand· 
Re���I��

1 
�g:n£:�augte� �I:u��l��a: ' rheuiii�ils;n, 

29.4
88 

and dyspepMta, and essences and extracts for 
ser�iris�1�7 f��fI��.�

8,
. ? �'. S.t��.����: . .  ' : : : : : : . : : :  �:!� Sheetmgs, drtUmg. cahco and mushn, Abe StCln 

�ompany . .  . . . . .  . . . . . . . . .  . .  . . . . . . . . 29,477 Sheetlng8, cotton, N aumkeag Steam Cotton Com-
pany. . . .  . . . . . . . . . . . . . . .  , . . . . . . . . .  29,479 

ShJrtmgs, cotton, Naumkeag Steam Cotton Com. 
pany . . . . .  . . . . . . . .  . . . . . .  . .  

'
.
' 

. .  . . . . . . .  29,�78 
S
oa

fna
o
:n 

t
��ta����

e
:ft.��h���

l
.
e
a. ;��h��

r
�
e
.��

. 
28.486 

SUItS. men's sack. Kuh. Nathan &, Fischer Com· 
Smf;nthrhari: coiirad &:Compa.-.y.:· : . .  : : : : : : : : : : : ·  �:lli 
'l'ublng, weldless steel, American WeldlesB Steel 

Tube Company. . . . . . . . . . . . . . . . . . . . . . .  29,4ffi 
Twme. seme, C. E. Brownell . . . . . . . . . . . . . . . . . . .  . . . 29.�1 
Watches and watch movements, American Walt· 
wr��� �u���

h 
a��m6�ltJes: welis: 'aiId stands 

. 
for 

29
,
47

.) 
same, E. Davis . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . .  29,474 

A priutpd COpy of the speCification and drawmg of 
any patent in the foregOIng list, or any patent in prInt 
Issued SUlce 1863, WIll be furnIshed from thiS office for 
10 cents. In ordering please state the name and number 
of the patent deBITed. and remIt to MUlIn & Co., 361 
Broadway, New York. SpeCial rates wlll be given where 
a large number of copies are deSIred at one tIme. 
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',itutifi, �tutri,a •. 
!lftut)eriisements . Antifriction Axles 

OR D I N A R Y  RA'I'E8. pr Send jor Cat4log'Ue. for Vehicles 
T H E  R U BBER TI RE WHEEL CO. ,  

I n .d d e  Page, each i n sertion - - 7 t'i cents n l i n e 
Back l" nge. eadl i l l �e l· l j o n  .. - - - 8 1 . 0 0  a l i n e  nr F(}r some classes o j  Advertisemenu, Special and 
Higher rates are required. 

Tbe above are charges per agate line-about eil;rht 
words per line. 'rbis notice shows the widtb of the l ine. 

P. O. Box 546 , S P R I N C F I E L D ,  O H I O 
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8
e��� �� ��

t
�a%�

e
rat:��

a
:i!:f: lin� �;a::.e����!: 

ment, as the letter 
�
ress. Advertisements must be f:g��T�� t��p����lr� tV;� f3�':in� w"e

a
:irs f:.u��

urSday 

foot power 
Screw ... 

GOLD OR SILVER 
Ores can be crusbed more economically by our patented STEA M STA M P  than 

Star * 
Lathes 

. . .  cuttin" 
Automatic 
Cross feed 

by any other method. DO YOU KNOW tbat in tirstcost,operation, transportation, monthly repairs, 
time spent in installing, WE CAN SAVE YOU MON EY. Prospectors and capitalists write Combination LatUe 
CATES I RO N  WORKS, C H I CA Cc) , ���;��'u��

d
�" l���r�\ ,o . .  

9 and 1 l - inch Swing. 
New and Original Features 

Send for Catalogue B. COILS AND BENDS 
- AS\�'::'s'iatt�i �T E�Li;'�MBIAi 'N"-'iiOy;;;;;';;;",;';;" 

Seneca Fall. Mfg. Company, 
695 Water St., Seneca Falls, N. Y - of -

AMERICAN PATENTS. - AN INTER- I ron, Brass and Copper Pipe 
estmg HI l l t  val ua.b l e  tab le showin),! t he  number of patents A LL STY LES. granted for the t'uriol1s �u bjecL8 upon which petitions �l�v��:

en 
8�����Oe� t�

e �bc��i����fc d���lt!:-ic��
ce

sl��� The N ATIONAL PIPE BEN D I N G  CO. 

r�i:6��!·a�3·fr��C!n·n!��:a1�r�
ent.8. '1'0 be had at 1 62 R iver St . •  New Haven,  Conn.  

WI D E  APART 
in their size, use, and cost are the numer­
ous implements described and illustrated 
in the wonderful " BOOK OF TOOLS." 
The vast variety will astonish you. 

A BOOK OF TOOLS Is the 
most complete catalogue 
ever issued. �v����

and 
illustrations. 
Prices given. 

thts �1.
of 

sent, post­
paid. to any aUUl'eS8 on receipt of 25 
cents in stamps. 

CRAS. A. STRELINGER & CO. Address Box 1 2�, Adv. Dept. DETROIT, M ICH, 
BA R N ES' New Friction Disk Dril l . 

FO R l i G H T  W O R K. 
HaJJ th.s. Great A duantage8: 

The speed caD be instant}, changed trom 0 to 1600 
:!n&hbeu���: -::t!:::����!:l��f:t��� smallest or lar�8t drills within its range-a won­derful eCODomy in time and great saving in driD breakaee. Send for catalogue. W. F. & JNO. BA R N ES CO.,  1999 Ruby St., Rockford, Ill, 

Upright Drills 
and General Line of Machine 

Shop Tools. 

H ILL,  CLARKE & CO. 
160 Oliver Street, BOSTON. 

16 S. Cll-nal St • •  ChicRII'O . 

T H E  COB!JRN PATENT TROllEY TRACK 

HOUSE DOOR 
BAIfCERS.__. 

The first made with adjustable track. 
The track can be put up In 30 minutes. nr Send jor Book. 

The Coburn Trol ley  Track Mfg . Co.,  Holyoke, Mass. 

Stark No. 4 Bench lathe � with Automatic 
Turret Head 

... . ,'= . -, hl JOHN  STARK --- -... �� ��-
r.r Send jor cat4Wg B.L. WA LT H A ilI ,  MA SS. 

Tuerk Brol., 36ri5 We.t Randolpb Street, Ch!oago III 
Ltd. . :! l  CroIIl Street, Finabury, London, E. C • •  EDgIbd. CW. Churchill &; Co. 

PRATT'S C O N E B E LT S H I FTER  
Simple In construction, easily 1r'1I'.!!:::3;p; .... applied. Saves TIME to manufac- . turers, TROUBLE to operator, and 

��t:O�
o
b�Y!�

s. In ordering !<ive 
.IO'or..'lelts 

M
O
t�� inc,�es wi�e, �:� 

r.rSend jor cat4logue oj machini.t.' too!s 

CHANDLER & FAR Q U H A R ,  
38 Federal St . . BOSTO S .  MASS. 

HAL F A CEN T U R Y  UF CYCLES. -AN 
in terestin� h istory of t he cyc le from its orh!in up to the 
present t ime. '1' ne t1rst crank-driven bl<'ycle. '1'he 
. •  bone-sbaker " and its succeSbors. 'I'he tri cycle. 'l'he 
modern wheel. Cycle bu i ld ing a SCteDce. Points of J ill. 
nrovement. 'l' h e  Dne llmat ic t i re. A hand and foot cvcle. 
With 9 lllu8tratlons. Contained in SCIFNTIFIC AM'ERI­CAN SUPPLEMENT, No. 1 "  1 ':!. Price 10 cents. To be 
bad at t.hls ofllce and from aU newsdealers. 

I M P E RIAL  BALL B EARI N G  AXLE A written guarantee with each set of ax)es. .. .97 P ATTE R N  
8,0011 .N. I n  u se_ 

�ndorsed by the leadlnl! 
Red�:�

a
t:ic�Y6�

e
fE' per 

cent. One horse can do the work of two. Mechanicaily 
perfect. Can be put on old or new work. 

N I C K E L  AND 
Electro- Plating 

Apparatus and  MateriaL TBE 
Hanson & VanWinkle 

co., 
Ne"'Rl'l,. N. J .  

136 Liberty St., N .  Y. 
3Ii & 37 S. Canal St., 

ChicRllo. 

Krueger's Automatic Self-Re 
ing Lumber . Measure 

WILL YOU START A LAU N D RY P 
" The Colum bia" 

M odern Lau ndry 
------ Machi nery 
Is the Cheapest and Rest. 

ar Send jor Cat410gue S. A. 
Wi lson Lau ndry Mach'y Co. 

I P R I N T M Y  OW N 

COLUMBIA, PA • 

Make money prlnt-�¥N f��e��
h
e;:'!nt�U! 

newspaper. Type 
setting easy, printed 
rules. Send stamp 

CardS, circu­
lars, with $ 6 
Press and save 
m oney. 

!�r 
���

al
�ff��ii���8tS� 

the factory, 
KELSEY & CO. 

Meriden, Conn. 

TURBINE W A T E  R W H E E L  S. 
SEND FOR PAMPH LET. ,J.&MJo;8 LEFFEL "" (JO •• 8J)r\Dcfteld, Ohl .. U. So A. � Write jor OUT lUu.trated Catalogue and Testimo 

nial., which 'We .end jree on app!icaUon. Imperial Bal l , 
Beari ng Axle Dept.,  1 84- 1 90 Lake Street, Chicago, l I I .  Z E NTMAYER S • M ICROSCOPES 

�t�r':,�
e
l!g�u��t�,:g;�� ��!

e
:�:: �P�e���W;� 

in the art of Microscope making. Hearttly in­
dorsed wherever used. , Complete illustrated catalogue of micro· 

scopes and optical anparat.u8 sent free. MI­
crometer Rulings in English and Metric scales. 

J. Z E N T M AY E. R , 
2 1 1 South E l eventh St. P h i l a . ,  Pa. 

r==---���=-��=---��------�-ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. (RAND DR I LL CO.)  
Send jor Cat4logue. t O O  Broadway, New York. 

THE MODERN ICE YACHT. - BY 
Geo. \V. Polk. A new and valuable paper. containing 
fu l l ,  practical dIrections and specifications for the con­
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. I l lustrated with en­
/lravin6Z8 drawn to sca le. showing the form. posit ion, 
and arranu:err.ent of all the parts. Coritamed in SCI EN· 
l'lFIC A M ERICAN SUPPLRM ENT, No. 6�4. Price 1(J 
�ents. '1'0 be bad at this office and of all newsdealers. 

[FEBRUARY 6, I8<}7. 

Architectural Draw-

!���1�8�
e
it;��\��t!:� U,.���IIIII:\ 

Plumbing. Mining ; 
Civil Engineering ill 
all Branches :  Stea.m 
Engineering (Loco., 
Stat'y. and Marine). 

� Macbinists, 
Pattern Ma.kers, Car­
penters, Steam Engi­
neers, Draugbtsmen, 
Steam Fitters, Elec­
trical Workers, Civil 
Engineers, Plumbers, 
M i u e r s. References 
Everywhere. Free Oi,r.. 
cular. Stafe Sul{}'ed you wish to Study. 

B 942, Seranton, P .. 

DYNAMO AND M OTOR 
CAST I N C S  

and ELECTRICAL S U PPLI ES 
T E L E P H O N E S  

S T E A M  A N D CAS 
E N C I N E  CAST I N C S  

SEN D  STA M P  FOR CATA LOG· 
PALM E R  BROS.,  Mianus,  Conn 

maKe. By G, M. Hopklns.-Descrlptlon 01 a small electro 
motor devilolef'J and c�mstructef) Wlttl a view TO assisting 
amateurs to make a motor wnicb might be driven wltn 
advanT age by a currpnt derived from a "Jattery, and 
which w()uld have Buttlcienr. power to operate a foot 
lathe or any machmf> reQuirin� not over one mao nower. W ith U ftgureb Contained In �CI If.NT[I.I'I(' AM r.U.H'AN 8C"Pl 'L}(1\I �.NT. No. f;4 1 .  Pr'lce 10 cents. To be bad at 
this o!11ce and fr()m all 1::8wsdealers. 

C R E E N F I E L D  

Steam Engine Wo rks. 
Established 187'. 

Manufacturers of Greenfield Sta­
tionary, Portable and Yacht 
ENG I N ES A N D  BO i lERS. 
Also HOrizontal, Automatic 

snd Variable Cut-off Engines. 
Sile! from 3 to i3 Horse-Power. 

Also Vertical and Horizontal and 
Marine Boilers, Steam Pumps 

and Adams' Grate Bars. 
W. G. & G. CHtEE S F I ELD, 

East Newar k ,  N. J .  

THE ORNAMENTAL IRON INDUS-
tn'.-DescriptioJl of the method of manufacturinlil 
wrought i ron into ornamental and arttstic forms, \V ith 
9 ! l lu�tratlOns. Contained in SCIENTI FIC A M ERICA N 
S U PPLE M E N T .  No. 1 O�O. Price 10 cents. '1'0 be had 
at this office and trom ail newsdealers. 

Using Natural Gas, 
( 'oal Gas, Producer 
Gas, and Gasoline di­
rect from the tank. 
1 to W H. P., actual. 

T il e  S p l'i n g fi e l d  
GU M E n a- i n e  (� o . ,  21  W. Wasbington St. 

:.o!iIpl'i lillfi e l d ,  O. 

be
;��:'ln�e

lS;�:;;lh�
r Horse 

\V E U "" l'E R � actual horse power 
GAS E NGINE 

for "' 1  ;' fI.  less 10% discount for cash. Built on Interchangeatole plan. Built 
of best material. Made In lot8 of 100 
t herefore we can make the 

rB
rice. Box .. 

it�a�
r
f�:tf���

t
G:8�\��!. 

U pounds. 
nr Write for Special Cat41ogue. 

W E BSTER M ' F ' G  C O . ,  
1()H West 15th Street, CHICAGO. 

P OWE R ? P OWE R ? 1 P OWER ! ! !  
}i�ifty per cent. increase at 

no additional expense. 
Victor Vapor Enginc.  

Emphatically the Twentieth 
Century Gas Engine. 

Send st4mp jor cat4w(JUe ·'A" 
Reliable agents wanted. 

T H O MAS KANE & C O .  
6-1-00 Wabasb A ve., Chicago. 

The Ch icago Gas & Gasol ine Engine 
The simplest gas and rzasoline 

en�ine on the market. Has no 
equal for absolute, steady speed 

and durability. It is a dwarf 
in size and a Samson in 
strengtb. Cat4!ogue sent on 
appUcaUon. MANUFACTURED BY 
J. J . N O R ill A N  e o . ,  

48 Iii A" South Clinton St., OHICAGO, ILL. 
TrNe I�P��!-!'�����=!��!NO�FnT�EaJR��!.t 
The H icks C o m p o u nd Cyl inder 
Gas and Gasol i n e  E n g i ne .  

The Engine of the fu-
��

e
8teid�1; :::����i�\� 

as the best automatic 
steam engine, anel much 
better than the ordiarny 
single cylinder. Catalog 
free. Frf)n tj�r I I'0n 
Work . ,  601 ATWATER 
ST., DETROIT, MICH. 

Enginttrs 
01 all kinds 

Steam, Gas, Electrical, Mining, and Railroad 
Enl!lneers should be regular readers of the 

Every issue contains information of great value 
to them. It is a weekly chronicle of all happen­
ings of importance to engineers-mechanical or 
otherwise New inventions in machinery, for 
any purJlose, are duly recorded and explained in 
its pages. No engineer should miss a single 
issue, for there is not a publication in the 
world that gives so mnch valu8b�e information 
on mechanical and scientific matters. 

Its price puts It within the reach of all. $3.00 
yearly, $1.50 balf yearly, $1.00 for four month •. 

Send check, draft, express or money oru,-- :, 
payable to 

361 Broadway, New York City. 
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ST U DY A 
T H O M E 

BY O U R  E F F I C I E N T  CORRESPON D E N C E  M ETHOD,  

E LECTR IC ITY, M EC H A N I CAL � 
D RAWI N g ,  M EC H A N I CS, O R  12-page 
STEAM E N g i N E E R I N G .  Ca

����
ue 

I NSTITUTE FOR H O M E  STUDY OF ENGINEERING,  
46-47 Blackston e  B u i l d i n g ,  CLEVELAND, O H I O  

�ou will be surprised :�l�t:,".tid 
. ;�- l �E���:nf; gl iI8Hr!8���Bft!�;:h;�� to its hIgh standard of excellence typo. 
'I( If gra phicall y. Full of well written articles 
.::-zt and valuable hints for every department of the printing office. $2.00 per year; $] .00 for six months. The Inland Printer Co., 

��lfji�:,n��!\;"�����:.sy�� Potte
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O N LY PRACT I C A L  M AGAZ I N E  CAM ERA. 
S U N A R T ' S  

" VEN I ,  V IO l  VlCI ," 
SU NART MAGAZ I N E ,  

S U NART FOLD I N G S  
Send for Illustrated Cata· 

logue-2 cent stamp. 
:OO IJ N A  ! t 'l' 1'J1 0'1' 0 CO . . ROC lU:S'I' E It ,  N. Y .  
ACETYLENE GAS AND CARBIDE OF 
Caicium.-Al l  about the new llIuminHDt. i ts qualities, 
chemistry. pressure of liquefaction, i ts probable future. 
ex periments performed with it. A most valuable series of artiCles, gi vinll In c'Jmpiete form the varticulars of 
this �ubject. A pparatus t"or makin� the J,!'as. ContRined 
in  SCIICNTIFIC AMERICAN SUPPLEMENT. Nos. 998. 
1 0 04, 1 00", 1 0 1 �, 1 0 1 4. 1 01 �, I O l ti. 1 0��. 
1 0 3 .') and 1 03S. 1lbe most recent H.pparatus of sim· 
pie and more elaborate type described and i l lus�rated 
in special acety lene Supplement No. 1 O:i1. PrJCe 10 
cents each. To be had at this office and from all news­
dealers. 

D I X O N 'S 69 1 
CYCLE CHAI N 

g R A P H ITE 
J OS. D I X O N  C R U C I B LE. 

Wbeels 
Popula1' P1'll'ell. Low rates of freight from our 

works, TatamYJ,.Pa., to all points. HOBSuN CO., No. 4 Stone St.. New York. 

saves wear of chain, pre­
vents rust and in('reases 
ease, speed and comfort. � It will pay you to 
send 10 cents for sample. 
CO..  J ERSEY CITY,  N. J .  

T E L E P H O N E S 
for Long or Short Distancp. Use. Also 

Interior or Warehouse Telephones. 
S
�\3"tt��!�d�

e
��J�::'

l
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a
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s. 
two years. every one a success. IT" Send for Circular and Testimonials. 

Jul ius Andrae & Sons Co . 
MILWAUKEE, WIS. 

Buy T E L E P H O N E S  
That Are G ood .. N ot " Cheap Thi ngs" 

The dUference In cost Is little. We guarantee our appa­
ratus and guarantee our customers against loss by patent 
suits. Our guarantee and Instruments are Hoth Good 

WESTERN T E L E P H O N E  CONSTR U C T I O N  CO. 
250·254  South C l i nton Street,  Chicago 

Lrorqut Manufacturers of Telephones 
f:1;cluM'I)ely in the Fnited States. 

Durable-Easily Applied . 
This roofing I!" manufactured 

from natural Trinidad asphalt 
materials. and will not dry up 
3.od become brittle under ex­
posure to tbe weather as coal­
car rootinlZs do. pr Semd for 

free sampleo! roof 12 years old, 
with circular and price list to 

\V A ll R E �  C H E,U I (J A L  
& ill l" I ; .  CO . . 

,s;j }t' ll hon � n· (' e t .  
l'i e w  y o ,·I  • •  (J ; S . A .  

PUBLICATIONS FOR 1 8 97. 
The prices of  the dilferent pubucations i n  the United 

States, Canada, and Mexico are as follows : 
RATES BY M A I L .  

Scientitlc American t weekly) , one year, 13.00 
Scientiflc American Supplement (weekly), ODe year. 5.00 
Export [1�ditiun l)f the Scientific American (month-

ly )  in ,",punish and EnlZlish, - - - - - 3.00 
Building Edition of the Scientiflc American 

(monthly), - - 2.00 
C O M B I N E D  R AT E S  

i n  the United States, Canada, snd Mexico. 
Sclentitlc American and Supplement. - 7 .00 
Scientific American and Building Edition, - 5.00 
Scientific American, the Supplement, and Building 

�ldition, - 9 .00 
T E R M S  TO FOREIGN COUNTRIES.  

The yearly subscription prices of Scientific American 
publications to fOl·elgll counu"ies are as follows : 

U. S. EDgJilh Mone,.. Mone,. 

Scientific American (weekly), - - 't . OO  
8cientillc American Supplement (weekly) 6.00 
BuUdinlZ Edition of the Sclentilic Amer-

ican (monthly), - - - - - 3.00 
Export Edition of the ScientifiC Amer-

ican (monthly) In Spanish and EnlZ-
!ish, - - • - 3.00 

£ s. d. 
0 16 5 
1 4 8  

0 12  

0 12 
COM B I N E D  RATES TO FOREIGN C O U N T R I ES .  

SClentltlc American ana 8upplemen�, 8.50 1 14 11 
.scientific American and Building Edi-

tion, _ 6 50  9 

,�
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� 11 . 00  

iI'ir Proportionate Rates for Six Mont"". 

95 
Wattbmaking a Cradt for Young mtn and Womtn 

Parsou' Tnstltutt for Watcbmakm, EnlJl'avm and Optldau In ntW Ouartm. 
"" Send 1m' 1897 Catau){1ue. 1 1 1  BRADLEY AVE . , P E O R I A ,  I L L I N O I S  

GAS ENG INES & VENT ILAT I NG  FANS 
The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, compact j invaluable 
for blowing church organs, running printing presses, 
�g���e�i,II:ic:
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THE CHARM OF COOKING 
I s  enhanced when you use 
the New Patent Combina­
tion Steam Cooker and 
Cul l ender, in which al l  
foods can be cooked, 
steamed or strained. No 
burning or wasting food, 
or scalding of hands. Made 
of the best steel and en­
amel procurable, and war­
ranted in every respect. 
A �"rJT': .. twr�u�EsD . 

Sample free and territory 
secured. Write 

A. W. " H ER M A N N ,  24 Bond St.,  N e w  York. 

GUARANTEED APOLLO. 
Every sheet of Apollo GalvRnized Iron ought to be perfect ; if not, return it "t jobber'. expense. 
The worker w"nts good iron as wel l  as skill and 

good tool • .  
Apol lo is right in a dozen ways where other .gal­

vanized irons are Idometimes right und sometImes 
wrong. 

Apollo Iron and Steel Company, 
Pittsburgh, Pa. 

lene number of the S C I E � TIFrc AMEHICAN SUPPLE· 
:'II l<;ST. descri bin�. With ful l  i l l ustrations. the mosl 
recent. simple, or home made and commerCial apparutus 
for lleneratIn", acetylene on the IHr�e and small scale. 
'llbe �as a8 made for and used by the mICroscopist and 
student ; its use in the mailic lantern . 'llhe new French 
table lamp makin� its own acety lene. Contained in 
SCIEXTIFIC AM ERICAN SUPPLEMENT, No. 1 0� " . 
Price 1U cents. rro be had at office. 

Harvard University 
Lawrence Scientific School 

OFFERS CO URSES TN 
Civil Engineering. Chemistry, 
MechanIcal Engineering, Geology, 
Electrical Engineering, Botany and Zoology, 
����ife:t�fe

neering, 
�c,��� f��

i
����bers, 

Anatomy and Physiology (as a preparation for Medical 
8choois). IT j.·or De�criptive Pamphlet apply to 

M. CHAMBERLAIN, Secretary, 
N. S. SHALER, Dean. Cambridge, Mass. 

V8u USE  B R I N DSTO N ES ?  
If 80, we can suppiy you. All sizes 
m U II ! ! I  .. d and 11 1 1 1 11 0 1 1 1 1 , .· « 1 .  always 
kept in stOCk. R9member, we make 8 
!3peciaityof selecting stones for all spe. 
curl purposes. IT Ask f(Y1' cataloque. 

'l' h e  ( : I . E V E l."\ l'i J) !'i'I'U l'i I<: C U .  
2d  Floor. Wilshire. Cleveland, O. 

AUTOMOBILE C A R R I A G E S : THE 
Paris. Bordeaux· Paris Race of.-Brlef account of the 
pert"OI'WUllCe of t.he veh icle� that obtained the prizes in 
t he competition insti tuted by the Petit JourJlal. \V ith 
9 i l lustrations. Contamed ill SCI ENTIFIC AMERICAN 
SUPPl .lCM ENT. NO. 1 02 3 .  Price 10 cents. '1'0 be had at 
this office and frow all newsdealers. 

wants brigh t men to fill positions 
under the government. CIVIL 
SERVICE EXAMINATIONS are 
800n to be beld in every State. More 
tban 6,000 appOintments wi l l  be made 
tbisyear. Information about Postals,Cus. 
toms, Internal Revenue, Railway Mail, Departmental 
and other pOSitions, salaries, dates and pJaces ofexami. 
nations, etc" free if you mention Scientific American. 
.NATIONAL CORRESPOSDENCE INSTITU'fE, WASIIIXGTON, D. C. 

LAU C H L I N  FO U N T A I N  P E N 
"'>: .  CWiSi"''j,,!!!''t'. 

Guaranteed satisfactory <Yr money re/.unded. Hard Rub­
·Der Holder, 14k. Gold Pen. II1r MaIled for 011 1 \· $1 . ur Write for Catalogue and Aoents Terms. Address 

LAU G H L I N  MAN U FACT U R I N G  C O . ,  Detro it ,  Mich.  

M AN UFACTURE UF BICYCLES . -A 
very comprehensive article J.!Iving the detll i l s  of c()n� 
�truction of every part of these \"ehicles. W i t h  15 en­
J,!'ravinJ.!s. Contamed in SCU :NTIFIC A M E H I C A N  SUI ' .  
PLEMENT. No. n o s .  Price 10 cents. To be had at lh i f:!  
office and from al l newsddalers. 

TH E NEW BRI'"'TOL ""OUN'I'''�R WANTE D -Reliable man-each town-to handle � ..... our goods. Permanency to honest hust-

Registers an accurate account of work done on print. 
��teFr:�:g�afi�
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repeats automatically. Simple, 8ccurafe, durable. Spe­
cial couuters to order. pr Send f01' circular. 

(J, J. ROO'I', Bristol, I.:onn., U. :oo . A .  

ALCO  VAPOR LAU N C H  

lers. References and stump. F. S. Cigar Co., CinCinnati 

Shorthand by' M ai l  �������NiU:�����,!'Jfi��i 
lesson E'ree. Potts /Shorthand College, Williamsport, Pa. 

I '/ f.flllllLANTERNS WANTED ==D[�gM\� �I _11J I]HARBACtI " co, 809 Filbert St. PhiiaoPa. 

I CE 
M A (' H I N ES, Corliss En ll'hl eS, Urpw('r., 
a n d  BOttl t'l'�' llinch i n t' r)·. THE VILTER 
MFG. Co., 899 Clinton Street, Milwaukee, Wis. 

55000 We o:D'er casb for Simple ideas, patented 
or not.. Send 10 cents to cover postage 

and expense, and we will send p1an and particulars. 
H. H. l'RA l'i K L I l'i  lli FG. C II .. iSy raclI.e, 1'1. Y. 

E n g i n e  and Helm Coni ro l l ed f rom Bow $ Pattern Maker's Gouges, Wood-
��;:��!'3fi�;��:�a���!2 \� i��t2t� B \JCK • BR 0 s, ;g�t:rs

�I���d ��f,�;,�1�i�
g 

Launches. 2. 3. 5 u d  7 horse power. CAST STEEL BUCK BROS., MILLBURY. MASS. 

. -' e. 1�� i� ) TYPE W H E E L S. MODELI I... £XP£RIMENTAL WORK". IMALLMlatnmrr 

No l icensed EngIneer or Pilot required. Speed and Safety NOVELTIES . ETC. "£OW 10 aTEncu WON' 100 "A&SAU a! N.'Y. 
Guaranteed. No Danoerous Naphtha (Y1' Gaso!ine used. 
,U a d u e  V a p o r  En c:i n e  ( : 0 • • J me y (j i ll' .  l'i .  J. EXPER IMENTAL MACH I NE  & MODEL 
NO FIRE. SMOKE OR HEAT. BS ' Work. First-c1ass equipment. Secrecy guaranteed. A OLUTELY SAFE H. RO BINSON & CO.,  5 1 6 Southern Bo u l evard ,  N .Y.City 

TANK LUGS and HOOP LOCKS 
The D ickey Mfg . Co. 

RACINE, WIS. 

$250 and np. l'W'Send for Catalo{11Le. 
Truscott Boat Mfg . C o . ,  D rawer 9, St . Joseph.  M ic� 

�5 H a n d  Bone,  Shef f ,  a n d  
, Corn M i l l s for Poultrymen. Daisy Bone Cutter. Power M i l ls. 

Circular and testimonials Free. 
WILSON BROS., Eallton, Plio Ch�in BEL TINGC��!����!GS!!!e!����!�!���������YORS'A The J E F F R E Y  M A N U FACT U R I N C  CO" C O LU M B U S ,  0, W' Send for late Catalo!/Ut "C." Branche.: CHICAGO-NEW YORK. 

Mechanical Computer for i n.tantly tel l ing the l1anl­
ing capacity of any locomotive and the effect of reduc­
ing the size of whee l ,  changing the pn'SFur£', etc. 
Price $1, by mail . Similar device for tel l ing what allY 
engine wi l l  haul at any .peed on any graM, •• me I,rice. 
L.QtOmotive .Engineering, 256 Broadway, New York. 

--· W OO D E N  T A N KS. 
CU R E  YOU R S E L F  W I T H  

THE WONDER DYNAMO. 
$ l .QQ 

su�!�!�:�n�tu��\��C��C�:�1��dy:!{�;t�t!�:�f������8�� purpO!�e8, giving a. stronger current, without eX1)ense, HRS current regulator ; can be adjusted to R nervOUB chtld or 80 it will overpower the atrongest maD. The most interesting 
:���t:if:�, ��vpe�:rm���b:n�e:!�7e;::�rrl�� ����t��f�rB�Y ' his machine will make honrs ('( rllsring fun. 
INVALIDS WOR; :�:e t����V�8ll1�t�nDt:�:���t;���:: tism, Gout, Sciatica, 11euralgia, NumbnesJil .. NervouB Troubles and weakness from Rny cRuse, electrtclty ls the one greatcure and the WONDER DYNAIO otfersto al1 aD Inexhaust1ble supply of this powerfnl agent. Itts fully equipped with Annaturel Magnet, Brush , lIulttplylngGear. Electrodes, Crank and clr· cuit breaking Switch : all parts perfectly made and handsome· 
:�:��:l��i ��k"�ddl���:�m��f�:��d'r�t�r�81lt��8!I:c��t��� (Ooxperiments. � PRICE COMPLETE ONLY 11.00 each by express. By mall 3Se. extra. YOOl" mODI',. bAC'k rOll" the asking. 

�nbt. H. �ngenoll " Bro. , Dept. No. 1£7. 85 Cortlandt St., N. Y. 

AC E N TS I S IO  A DAY WHILE T H EY LAST. 81'tHJO'tHJO Diamond Safety Razors 
at2Sc. each, postpaid. One to every 
.:S man who shaves himself, just to in-
� troduce our Diamond steel hand· . 

forged cutlery, knife and scissors 
'. sharpeners, etc'l into every home. . Address, DlAnOND CUTLERY CO., 

60 Broadw.,., N e w  York City. 

BRASS SPECIALTIES 
mad" f1'om Sheet U1'BMS, Rods 01' Wi1'e. 

F. E. CHESTERMAN CO., 241 Arch St., PHILA., PA. 

VOLNEY W. MASON & CO.,  
Friction Pu l leys, C lutches& Elevators 

PROVI D E N C E  R .  I .  

TRI PP M ETALLIC PACKING . 
H I GH PRESSURE. E.NGI N lS .  UARANTEED FOR W R I T E.  f O R  C I RCU L AR W M .  e .  M £. R.RI L L &' C O .  2 9 9  c. O N G R E. S 5  S T .  B O S T O N  M A S S .  

--�--
Suhscrlbers to the SCIENTIFIC AMERICAN and SCIEN­

TIFIC AMERICAN SUPPLEMENT. who wish to preserve 
their papers for blndlllj(, may obtain the Koch Patent 
File at the 01llce of this pa�er. Heavy hoard sides, tn­
scription " Scientific American " and " Scientific Ameri­
can Supplement " in gilt. Price ,1.00, hy mail, or $1.25 
at this 01llce. Address 
_�U N_�& CO. , 3 6 1  BR()A-".w!� �w Yo-"K 
THE WOODEK HElf 
·rhls Ingenious little h,ot water incubator enables poultry 
raising to be done on a small scale. Its capacity is 28 eggs 

� ���
n
iI�n�����I��rt�\�g,�:m��t����J't�raY�;�� 

describlnlZ the 11i 0 D E I. I<: X C : E V'I C l lt Il'icunA­
T O n ,  will he sent free b y  the manufacturer. 

G E n .  H. STAH L, QUINCY, I LL .  ci BRASS BAN D 
Instruments, Drums, Unifonns, Equip­
ments for Bands and Drum Corps. Low· 

� est prices ever quoted. Fine Catalog, 400 w/ 
IllustTations, mailed free .. it  gives B .md 
Music & Instructions for Amateur Bands. 

LYON &; BEALt 33-35 Adams St .. Ch.cago. 

•"::: .. :. For Railroads, Mills and Manufactories. 
' ' ' . : ; , ;::' Builders of Steel Towers and Tanks. 

; : :" :" La. Red Cypress Wood Tanks a specialty. . : . : \'V • •  0:. ( ) A  I . I I W I, I .  I .  ( : 1 1  . .  
. _ 217 E. Main 8treet, Louisville. Ky. 

T�mG�WINHALERY'iS N EW A n d it is as GOOn as it is New. 
Looks like a fine Cigar. The thino for busy men. Attract­
ive appearance, convenient form, scientific cO'rnltructian. 
Bil':M

il, 
�\?��I�t� �����:i.�rf.�: A. 
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E LECTRICITY PAPERS 
�g: �: �g: �g ::::�� :.;I'll:\����giiotor. Bu b ie r  P u b .Co . 
No. 1. How to make a Dynamo. \ Price 1 Oc. each 

No. �. How to make a Storage Battery. Lyn n .  Mass. 
NO. 6. How to make a Wimshurst Electric Machine. 

Japanese � 

� Patents. 
Citizens of the United States may now obtain 

patents in Japan. Japan has been very active in 
adopting American and European inventions j 
and as patents heretofore have been granted 
only for inventions made by native Japanese, 
the foreign inventor could not obtain protection, 
forei�n Inventions becoming public property as 
soon as publication had taken place. Foreigners 
may now obtain Japanese patents, provided the 
application is tiled before the invention hecomes 
publicly known or used in Japan. 'l'be popula­
tion of Japan is estimated at about forty millions. 

For further particulars, cost, etc., apply to 
'1'be above rates include po�tage, wbich we pay. Re-

, _  Messrs. M U N N  &. COMPANY, mit by p".tal or express money order, or draft to orderof Faml' ly Ice MachI' ne Ice, etc., I n  a few minutes, ,10 and lip. Jo'llters, $1 .21, and up Cooke,:'!. ,1. Seltzatenrs 
�l t: l'i  X & CO .. ali t Rl'oadwaT, l'ie ... Y o ,·k. to prepare one's self so<la water, ".00 and up. L. DERM lGNY, 126 .. . 25th St .. N. Y. . 361 Broadway, New Y01'k Cll)'. 

© 1897 SCIENTIFIC AMERICAN, INC.



Jlf{i)veriisements. 
O R D I N A R Y  RA 'I'E"'. 

I n si d e  PaRe, encb I n se r t i o ll - - 1 :i .... n I M  n 1 1 11 .. 
flnck l'II Re. en .. h i o sel'li o ll - - - - $ 1 . 11 11 R l i ll "  

IF' For some classt. of Advwtls,ments, S,ltC'ial a.1d 
HigheT rote. are required. 

'l'he .. bove are cblU'lles per ag .. te line-.. bout eight 
words per line. This notice shows the width of the line. 
"!ld I • •  et in ag .. te type. Engravings may head adver­
tisements at the same rate per agate line, by measure-���fvo':l" !�e 
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morning to appear In the following week'. I.sue. 

(ribunt � BitVdt 
Tested and True. 

The E n 8 1 e o t  R n n n i n w  W h e e l  I n  the World. 
Dr SIl'JUt for Catalogue. 

THE BLAOK MFG .  00 . ,  ERIE,  PAl 

Nickel Silver 

Watches,. ... 
We are casing all sizes of movements in this 

new metaL It takes a better finish and is more 
enduring than sterling. 

It supusredres the old nickel plate. and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Ena.mreled patterns, are in 
greater variety this season than ever. 

New specialties have been a.cIdrecL 
Our '97 Model 

Tru m p  Cyclometer, 
the 10,000 mile whul recorder. 

ar� all shown in our new catalQgUres, which 
will be sent to alL 

The Waterbury Watch CO. 
WATE�BU�Y, CONN. 

A M E R I CAN SC R EW C O ' S  l 
New Oo ld -Forged Wood Screw 

Dr Sena for Sample. 
Patented Ma,. lfl, Jul,. 19, '87; Oet.29. '89; Aug. 19, Oct. 21, '90; 

Aprll 7 .  Ma,. 12,�1; Jul,. 19.�. 

FACTORIES : PROVIDENCE, R. I. LEEDS, ENG­
LAND. HAMILTON, ONT. 

AGENCIES : 
New Vork, 94 Chambe .... St. ChlCRIIO, 19 Lake St. 
Baltimore, 14 W. German St. San Francisco. 23Davis St. 
Phi ladelphia. 518 Commerce St. Boston, 36 Pearl St. 

The 
American 
Bel l Telephone 
Com pany, 

125 Milk Street, 
Boston, Mass. • 

This Com pany owns 

Letters-Patent No.  463 , 5 �, 

granted to Emile Berliner 

N ovember 1 7 , 1 89 1 ,  for 

a combined Telegraph and 

Telephone, covering all 

forms of Microphone 

T ransmitters or contact 

Telephones. 

MAKE OUR TUBE 
of �F'I�F'11"""Y CARBON STEEL 

Because a Tube like this of our Is just as strong as a, Tube like this of 

While WEIG,HT roB WEIGHT in a Bicycle our FIFT Y CARBON Steel will last so long 

and T W E N T Y - F I V E  (! A R BON Steel will last only so long . • • • •  
N O T E  T H E  F U L L  I M PO R T  O F  T H E  PA RA L L E L  L I N E S .  

The comparison which they graphically m .. ke  Indlc .. tes the result of  the  prolonged InvestlJla­
tlon. of the most practical experts of the world. 'I.'hat the te.ts in our own laborato ... corroborate these re.ults Is merely so much to Its credit : 

t�:Clt:S
e
O;':':i-i:t �e���f

a����s\�!tPo�.
th�:ft�ad

F 1'L�llilkOZ1M�e trial to have been made in 

h The mar.nn of safety Is gre .. tly increased by the u.e of this tube. Every bicycle manufacturer 
S ould u.e It; every de .. ler sbould Insist on having It ; every rider sbould demand It. 

Send tOf' (JntaIoUlIp.. TH E P O P E ' T U B E  C O . , H A RTFORD,  CON N .  

is  u s e d  f o r  a lmost every oi�1.!.�h!'e��E;:.i��\tu�� 

The Real 
Value 
of a watch depends 
u pon the accu racy of 
the movement and 
not upon the price 
of the case. The 
" RIVER SIDE " and 
"R O YAL " Waltham 
Watch m ovements 
are most accurate 
t ime .. keepers. 
For sale by all retail jeweler.s. 

IT W I L L  TH ROW MORE WATER W ITH LESS STEAM 
THAN ANY OTH ER J ET P U M P. T H ( �n·9& 

J��!�!�� pu rpose power is app l i e d  
to u nd e r  th e su n ,  and i s  
u n e q u a l e d . 

Full p .. rtlculars by addressing 
CHARTER GAS ENG I N E  C O .  

No Extra 1l18urance, No 
�e'i.r::,\:.

o �::; NJco�'::'�\�t 
and Convenient. Chosen by 
Nine Govel'l!ments. Used for 
nearly every purpose. PR IEST MAN '" CO .. l n corp'd, 

At 
;.....==;;='�:!5 Box 1 48 ,  Ste r l i n g ,  I I I .  

I p '  B1eve18l, Watch. Go.na, Buggie. HarD� rIC H � �I .. hl ... Orgauo. PlaJioo S.,..,T .. JO 
4- Seal. of all varietl81 SlI.d ) 000 otherartlcl81 

LI_ free CHICAGO ScAU Co., ChlCSgo 1 1 1 .  

ii 3 0  ]J o u r s "  H l d a . .  I'H I I ,A H E I . I' H I A , I'A . 

J ESSO P'S S T E E LTHB\�Er 
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--...........................................................•.............. A Great Mining Triumph 
Capt. J. R. DeLamar, of New York City, i s  on e  of the largest ow ners a n d  workers of Gold 

M i nes i n  the world. A fter t h e  most caref u l  i n vestigation h e  p u rchased in A u gust,  1 89 5 ,  two 
Gri ffi n  M i l l s, and h i s  report i s  so remark a b l e  as to demand the carefu l att e n t i o n  of every one 
interested i n  Gold M i ni ng. We give it  in his own words. 

BRAOLEV PULVERJZER co. Gentl ..... n':-Ift1e two GritIIn Min. have been Iii oper .. tl:n�o�
O
f��·oil"Ai� �the 

hardest rock. with the exception of corundluD, that. I h .. ve eve.r met during my mining life. They have taken the rook direct 
from the bre .. ker, and they .. verage about 20 tons to each machine, 40 mesh fine, without elev .. tlng or bolting. We simply put 
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�ed rolls and drr. .tamps. and after looking Into the Huntington Ury Pulverizer, the N .. rod Pulverizer. the Stedm .. n 
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the Fr sble Lucop, the Cook. and 'vf�� 
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dry pulverizers. Unhes��'�::l) recomme3�1'h�L�irl'R�1II 

H OW I 0 C R I F F I N M I L LS W O R K. 
DELAMAR'S NEVADA GOLD MINING CO •• 

BRADLEY PULVERIZER CO. Gmtitmen :-In answer to your inquiry .. s ��L�h�t�:eqf'f.ilJ�tlI�I1��:·d�n� our 
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least 30 tOl)8 per day each on our ore, which i. extremely and unusually hard. 
Yours very truly. H. A. COHEN. GeneTa! Manaoer. 

These strong letters coming from such representative men a re conclusive evidence that 
we are right in claiming that the " Griffi n M i l l " w i l l  produce a larger amount of finer pul p  I at less cost than any other stam p  or pulverizer made. 

Let us send you a free copy of our I l lustrated pamphlet. which will tel l you all 
about the Mill and bring to you other evidence of Its great achievements. 

B R A D LEY P U  LV E R I Z E R CO.,  92 STATE ST" BOSTON , M ASS. I 
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SIMPLICITY • 

Is embodied in the Pocket Kodak. 
EASTMAN KODAK CO. 

BODillt free at azencies 
0" "" mail. 
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DRIVING LAMP. 
I T Is the only perfect one. 
I 'r will not blow or 1;
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Rcx:hestet, N. Y. 

NOW READY ! 
£om,lttt UolumH of tilt 

Building €dition of .. 
tbt Sdtntifit Jlmtritall 

'for tilt Ytar 1'96. 

Free ! Free ! 
1 '1' �h�O"�.
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IT hums kerosene, t Se,1d for bo,k ( free l .  
R .  E .  D I ETZ C O . ,  60 Lalght stree�. New York. 

The last Seml-annu .. 1 Bound Volume, lncluding thenum· 
bers from July to December, 1896, Is now ready for 
delivery, and will be m .. lled. postpaid, for t2.00. It 
forms the twenty-second semi-annual volume ; al l 
the preceding semi-annual volumes, except vol­
umes 4, 7, 8 and 18, will be supplied at the same 
price, $2.00 a volume. The bound volume for the 
full year 18!16 Is also now ready . ..  nd will be m .. lled, 
prepaid, for 13.50 : at which figure we can likewi.e 
furnl.h the yearly bound volumes for 1S9O, 1891, 
1892, l893 and 1S96. 

T il E E I . 4 STIC T I P  C O . ' !'I  
N e w  I n v e n r i o n  (!nlen dal' will be mailed either 
from Boston, Chicago. or San FranCiSCO, F If KE, only 
send necessary maIling expense, five 2c. stamps. 

Mmtion thls paP<'r aM get lIpeetal aiscount. 

�ESTABLlS"E D  1 840 .  
Each yearly volume contains upward of two bundred 

examples of the latest and best designs for 
residence •• ranging In cost from e2,OOO to f20.ooo. 
Floor plans and perspectives are given, together 
with numerous ""Iored plates and many Interior 
views. The illustration. include .eashore, South­
ern, colonial and City residences, cburcbes,scbcols, 
public buildings, stables, carriage honses, etc. 

All who contempl .. te building or Improving bomes or 
strulJtures of any kind, have in this handsome 
work an almost endless series of the latest and 
be.t examples from which to make selections. 
thus saving time and money. 

Dr Sena 25 cents for lringle C"P'II of the Building ElUtion. 

Address 
M U N N  &. CO. , P U BLISHERS, 

361 B ROADW A Y ,  N EW YORK. 
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