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J citutific �tutricau. 
ANOTHER NEW PATENT BILL. 

Among the various bills introduced at the present 
Congressional session for the modification of the patent 
laws is H. R. 601, which is understood to embody the 
views of the present Commissioner of Patents, the Hon. 
W. L. Simmonds. 

The bill contains several excellent features which if 
adopted would improve the existing law; it also pre
sents some objectionable clauses that ought never to 
pass. 

The proposed amendment of the section relating to 
caveats, giving the privilege to foreigners as well as 
citizens, is a good one: so, too, is the section which pre
vents a foreign patent from nullifying an American 
patent, provided the application for the American pa
tent wal:! filed prior to the issue of the foreign patent. 

One of the most radical changes proposed by this 
bill relates to those cases where two or more different 
parties claim a patent for the same invention. These 
are called interfering applications. The present law 
provides that proofs of priority of invention shall be 
presented to the Commissioner of Patents by all the 
contestants, and he awards the patent to the original 
and first inventor, as proved by the testimony placed 
before him. 

The change proposed in this new law does away with 
this presentation of proofs and authorizes the Commis
sioner to issue a patent to the party who first files his 
application, irrespective of the real date of his inven
tion. 

The true inventor may be thus driven away from 
the Patent Office: but he is allowed tbe forlorn fem
edy of seeking redress by a bill in equity. The general 
idfla or aim of this section is to relieve the Patent 
Office from the burdensome litigations of interference 
questions, which now so often and fruitlessly occupy 
time and cause prolonged delays in the settlement of 
Patent Office cases. The idea of relief is a good one, 
but the mode of doing it seems_harsh and unjust to 
inventors. 

It would seem to be better in such cases· that each of 
the claimants should receive a patent, and then go to 
the courts as in other cases to settle which of the 
claimants is the rightful patentee and which patent is 
valid. But to authorize the Commissioner to issue a 
patent only to one of the claimants, simply because 
he filed his case a second of time ahead of the other 
claimants, seems unfair and unnecessary. 

Another objectionable section (13) of the bill is that 
which deprives the patentee of remedy in case of in
fringements. By the terms of the bill, anybody who 
buys a telephone, for example, of a vendor on the 
streets, may set it up and freely use it, and the patentee 
has no remedy against such infringer. He must pro
ceed against the maker, who, perhaps, lives in Canada 
and cannot be reached. This is in effect a nullification 
of the patent laws. Another section of this bill re
quires a poor inventor to pay a fee of ten dollars to 
enable him to ask the high and mighty Commissioner 
to correct a blunder made by one of his subordinates. 
The inventor must pay or keep his mouth shut. 

These are poor methods of encouraging inventors 
and promoting the useful arts. On the whole we think 
the law as it stands is better than it would be if all the 
proposed changes were enacted. 

The bill has be�n formally reported by the Patent 
Committee, and we trust will have careful attentio!l 
and full discussion by the Congreils. 

A Benzine Explosion. 

A sad accident occurred in Philadelphia recently, re
sulting in the death of two men, and in serious injurious 
to another. The men were repairing a leak in the 
boiler of locomotive No. 618, of the Philadelphia & 
Reading Railroad Company, known as the" Reading 
Flier." The top of the dome had been removed, and 
at the moment of the explosion the men were still work
ing about the dome. The foreman, whose name was 
Hoster, was inside the boiler, and the other two men 
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Hoster was a skilled mechanic and a careful workman, 
well aware of the danger of working about benzine with 
a light; and when he called for the lamp, he must have 
forgotten, for the moment, that the can was in the 
boiler. 

Accidents of this character sometimes happen when 
a light is brought to the open handhole or manhole of 
of a boiler in which kerosene has been used to remove 
scale, though we do not know of an accident of this 
kind whose results were so terrible.-The Locomotive. 

Magazine Guns. 

While tt.e magazine gun board is concluding its testE 
of submitted weapons at Springfield it is interesting to 
notice, says the .Army and Navy Register, that Mr. 
Very, of the Hotchkiss Ordinance Company, WhOSE 
residence in Europe has afforded him ample opportun· 
ities of watching the ravages of the magazine gun epi· 
demic, believes the Springfield single loader is the 
superior of any of the magazine guns. Undoubtedly 
half a dozen shots or whatever the magazine holds can 
be fired more rapidly from a magazine gun than from 
the Springfield rifle. But Mr. Very judiciously ob
serves that the critical period, during which a great 
rapidity of firing. will be important in battle, will last 
three or four minutes and a soldier can fire more shots 
in three or four minutes from a Springfield single 
loader than he can from a magazine gun. Mr. Very 
also makes the cu1'.ious but important criticism of the 
magazine guns, that no soldier in the excitement of 
combat will keep count of his shots and that he will go 
through the motions of firing at an advancing enemy 
after he has exhausted his magazine. Even in practice 
and target firing he believes that most soldiers fire once 
more than they have cartridges, and amid the noise 
and excitement of battle, especially in the face of a 
charge from the enemy, he believes that a large por
tion of the troops would forget all about the magazines 
and go on automatically with the motions of loading 
and flring. Most of the officers of companies that were 
a few years ago supplied experimentally with magazine 
guns reported adversely on them. They have with 
them a careful and intelligent observer fresh from the 
Continent, where all armies are equipped with maga
zine guns. The investigation now going on is of excep
tional thoroughness, and the report of our small arms 
board will be of great importance j it will probably be 
conclusive. 

Wire Pillows and Cushions. 

Recently I had brought under my notice, says a 
writer in the London lllustrated News, a new inven
tion, which I think should be made widely known in 
view of the sanitary benefits likely to accrue from its 
use. I refer to the braided wire pillows, mattresses, 
and like articles which, I understand, are being intro
duced into this country by an American firm. The 
pillows I saw and examined are made of braided wire; 
they are perfectly resilient, accommodate themselves 
to every movement, and are, of course, always cooL 
The chief point to which public attention should be 
directed, I think, is the possibility of such an invention 
superseding the ordinary stuffed pillows and cushions, 
which, with the lapse of time, become loaded with 
dust and germs, saturated with perspiratiQn, and de
mand-what they seldom get-thorough disinfection 
and cleansing. Do we ever think of the amount of 
dust and microbes which the stuffed cushions of a 
theater, church, hall. or other public place absorb, 
with no speedy prospect, as far as I can judge,. of 
cleansing and renewal? If managers and others would 
only fit their seats with the braided wire cushions I 
saw, not only would they be much more comfortable, 
but, what is more to the point, much more healthy. 
Railway carriage seats, too, get, in course of time, 
most uncomfortable, as every traveler knows. Fitted 
with the wire cushions and wire padding, rail way seats 
(and those of carriages as well) would be always shapely 
and practically indestructible. 
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J citutific �mtritan. 
The Prol.o .. ed KailW"ay Through the Grand canon" j of its distance with grades not to exceed one-half of one I staff, Arizona, is carried as far east as Kansas City and 

o£ the Colorado. per cent. or 26'4 ft. per mile? And what advantage Chicago, shows that a traffic for this road in building 
A very interesting paper was lately read before the would it also have for the whole year's business, when stones is not beyond the probabilities. 

American Society of Civil Engineers, in this city, by this 1, 000 miles, the very worst for winter travel, would Some fifteen miles above the head of the Grand 
Robert Brewster Stanton, giving some of the results be almost entirely free from frost and snow? Such a Canon begins the great mineral belt that extends all 
and conclnsions drawn from his remarkable explora- line would, of course, cross the Sierra N evadas, but so the way through and on either side of this great chasm. 
tions of the canons of the Colorado, in 1890, from which far south and so low that it would have but little to In the lower end of Marble Canon, as the sandstones 
we make the following abstracts: fear in winter. and limestones rise and recede from the river, there 

The Grand Canon of the Colorado has been pro- It is here only estimated for a line to Grand J unc- come up other strata of limestone, sandstone and 
nounced by those who have carefully studied it to be tion and across the Rocky Mountains by existing roads. quartzite, which lie above the granite, and between 
.. by far the most sublime of earthly spectacles." The The crossing of the Continental Divide has never yet these are extensive veins of mineralizLd matter. At 
Grand Canon is 218 miles long-from the Little COlo- I been accomplished so as to secure the best advantages. the head of the Grand Canon, above the granite, :lore 
rado to the Grand Wash-and in cutting its way This canon road carried up the Grand River through immense veins, mostly horizontal, of iron ore and silver, 
through the Kaibab Mountains the river has formed a Middle Park and across the range on a line located by lead and copper deposits ; and at one point a large 
chasm from 5,000 to 6,200 feet deep, and from 6 to 13 1 the writer more than ten years ago, it is believed would bed of roofing slate has been located. As the granite 
miles wide on top. Taken as a whole, the river runs secure many advantages and reduce the rigors of win- rises, quartz veins of various sizes are seen in every 
through quite a wide valley. ter travel and transportation to a minimum. direction and running at every angle, while the hori-

As compared with other well known canons in the The initial point of this proposed railway is at the zontal veins of mineralized matter-silver, lead, copper 
Rocky Mountains through which railways have been town of Grand Junction, Colorado, the largest and and iron-above the granite extend all the way to the 
built-the Royal Gorge of the Arkansas and Clear most prosperous agricultural center in the western Grand Wash cliffs. 
Creek Canon-this has a form peculiar to itself. Its part of the State. Mesa County, in which it is situat- Below the great canons is found an entirely different 
walls start from the water's edge with generally a few ed, and which at this point contains a valley of nearly, country. Taken as a whole, it is a broad and open 
feet-l0 to 50-of vertical cliff, and then slope back in 500,000 acres of the finest agricultural and fruit land, valley. At the mouth of the Rio Virgin connection is 
a ragged, irregular slope 300 to 1,200 feet or more, at has also varied and extensive mineral resources. Its made with the old settled and richly cultivated coun
an angle varying from a few degrees to 45 degrees from coal fields are considered inexhaustible. Many large try of southwestern Utah. Along the valley of the 
vertical, with some small patches jutting out boldly bodies of coal have been discovered and developed. Rio Virgin and its tributaries are rich agricultural 
into the river and towering hundreds of feet high, Some extensive deposits lie in close proximity to this lands. At the mouth of the river are raised to-day, 
forming almost perpendicular cliffs, or, more accu- proposed route. Many of the extensive anthracite besides grain, all the varieties of European and native 
rately speaking, they form buttresses and towers to coking and steam coal fields of western Colorado are grapes, peaches, plums, pears and nectarines, limes, 
the general slope of the wall. Above the granite rise connected with Grand Junction by rail. This point is pomegranates, figs and almonds. 
the sandstone, limestone, marble, and higher sand- practically the western terminus of all the railroads It is believed that there is awaiting the opening of 
stone ledges in c1itfs, benches, and slopes, stepping up coming into Denver from the east. The section of such a road as is herein described both a local and 
and back till the chasm is from 6 to 13 miles wide. country around Grand Junction is rapidly settling up. through business in excess of what was ready for 

From the end of the granite to the Grand Wash Following the Grand River, 75 to 80 miles, is the Little many of the lines when built that now are in operation 
cliffs the canon is but a repetition of the lower end of Castle Valley. This, with the Little Grand and other through the western part of the United States, and 
Marble Canon. The lower 100 or 200 feet of "the valleys along this river, forms a large tract of rich, that a local business would be developed far larger 
walls" consist of great slopes of the softer limestones, though only partially developed, agricultural land. than can ever be expected on some of our great W est
covered with loose debris. For miles these slopes ex- Anthracite coal has been discovered within 7 miles of ern railways. 
tend to a height of 500 to 800 feet. In this section of I Richardson on the Grand, and other large deposits of ------.-' ................. ------

the canon are numerous streams of clear water coming I coal have been located at various points. The present Progre .... o£ the National Gun Faetory. 

in from immense springs in every direction and at dif- cattle interest in this section is considerable. It is Forgings for the first one of the twelve 13 inch guns 
ferent heights above the river. This water is strongly estimated that there are in the valleys and on the which are to be placed on the battleships Indiana, 
impregnated with carbonate of lime, and in running mountain ranges tributary to the Grand and ;Colorado Oregon, and Massachusetts have been received at the 
over the cliffs and slopes has left deposits of lime which Rivers 1, 500,000 head of cattle, between this point and Washington gun foundry, and the labor of finishing 
in places stand up 100 feet high. the Kaibab Mountains. the tubes and jackets and assembling the various 

The line would start from the town of Grand Junc- The line from here to Dandy Crossing, through the parts will be prosecuted with vigor, and, when com
tion, Col. , situated in a large and rich agricultural lower part of the Grand River and through Cataract pleted, this gun, with a diameter of bore of thirteen 
valley. and Narrow Canons, does not encounter any produc- inches and a weight of sixty tons, will be the heaviest 

At this point it would connect with the Denver and tive land near the river. Back at the heads of many and most powerful gun yet made in this country. 
Rio Grande Railway and the Colorado Midland, and of the side canons are large tracts of grazing land, many Up to date there have been completed at the Wash
all their railroad connections from the east, and the of them occupied by herds of cattle. ington gun foundry eighteen 10 inch guns, nineteen 8 
Rio Grande Western Railroad from Salt Lake City From Dandy Crossing to Lee's Ferry, a distance of inch and 129 6 inch high power rifled guns, while under 
and the west. By its recently buili; line, the Rio 150 miles, the gold placer deposits are almost continu- construction, but practically completed, there are four 
Grande Western road comes down to the Grand River ous the whole way. In past ages, while the river was 10 inch and two 8 inch guns, the whole number being 
at a point about 22 miles below Grand Junction, and cutting its way down the red sandstone of Glen Canon, intended for the primary batteries of the new vessp,ls 
practically follows the river for a distance of 30 miles there were deposited on the successive levels of the of the navy. As secondary batteries of the battleships, 
farther. stream vast beds of fine and coarse gravel, into which or as primary batteries of certain other vessels, par-

Starting from the town of Grand Junction it is pos- has settled great quantities of fine gold dust. Whence ticularly those of the gun boat and smaller cruiser 
8ible to build a railway with a continuous down grade this gold has come is a question on which there is a class, there are completed, or nearly so, twenty-nine 
the whole length of the line to the Gulf of California. great difference of opinion ;  this is of but little import- 5 inch and thirty-five 4 inch rapid-fire guns, from 
and to have a returning grade with a maximum not I ance to the present investigation. These beds of placer which excellent results are expected. 
exceeding 12 feet per mile, except for a distance of 20 gravel are found all along this whole extent of 150 When it is remembered that only a few years ago 
miles, and then it need not exceed 20 feet. It would miles, on the benches of the canons, at various heights, many of the forgings for our guns were shipped from 
be neither economical nor advisable to construct such some being 100 ft. and more above the level of the England, as were all our armor plates, it is a satisfac
a line. From the surveys made it is believed that in water, while the larger amount of the deposit is from tion to know that we have a plant where we can turn 
no place would it be necessary to use a grade in either 10 to 50 ft. above low water, with very extensive bars out a great number of high power rifled guns which, 
direction to exceed one-half of 1 per cent or 26'4 feet in the bed of the river, which are overflowed during caliber for caliber, equal in range, velocity, penetra
per mile. A careful location may make it advisable to high water. tion and accuracy those manufactured in any other 
increase this maximum. From personal examinations the writer considers country, ...... 

The question of falling rock and loose material from these gold deposits not only very extensive, but very Fall o£ an EnorDlou.. Aerolite. 
above is not different here from what obtains on hun- rich and valuable. On account of their situation, so A dispatch from St. Petersburg says: What is be-
dreds of miles of operated railroads through the Rocky much above the level of the stream, and the fact that lieved to be the largest aerolite ever known to have 
Mountain region. The immense width of the canon through this section the river has so little fall, these fallen is lying in the Caspian Sea, a short distance from 
on top prevents the great mass of rock loosened from bars can only be worked by using more machinery and the peninsula of Apsheron. The aerolite made a ter
above by storms reaching the inner or lower gorge in much more extensive plants than are usually necessary riflc noise as it rushed through the air, and the white-
a way to do any damage. The lowest gorge is of a in such cases. This is the reason why these bars have hot mass made a light that illuminated the country 
harder material and not so easily affected. not been more extensively worked up to this time. 

One feature largely affecting the maintenance of With a railroad through this canon these mines would 
and sea round about for a great distance. When it 
struck the water immense clouds of steam arose, and 

way, and also the traffic of such a road, is the almost be largely and profitably handled. The transportation the hissing could be heard for a great distance. Huge 
entire absence of snow and hard freezing from so large of machinery, lumber, mining supplies, provisions, masses of water were thrown upward, and the sight to 
a portion of the line in the great canons. During the and all the traffic incident to such a population as those who were not frightened was an exceedingly beau
winter of 1889-90, the expedition experienced only two would be engaged in even placer mining, extending as tiful one. So enormous is the aerolite that it projects 
hours of snow storm at the level of the river, while the it would along the river for 150 miles, could not but twelve feet above the water, and, save for its fused 
whole upper plateau was covered with from 3 to 6 feet create quite a local business through this section. black crust, which goives it the appearance of having 
of snow. It may be remembered that the winter of From some measurements and estimates made on par- been varnished, it has every appearance of being one 
1889-90 was one in which the transcontinental railroads ticular bars, it would be difficult to wash out those de- of the usual rock formations met with along the coast. 
through the Western mountains suffered more from posits within the next one hundred years. Scientists are deeply interested in the phenomenon, 
snow blockades than they had for years previous. Through this section of Glen Canon at various dis-

Taking, then, the whole line into consideration, when tances from the river many other valuable mineral de-
and several of them are making preparations to visit 
the peninsula to examine the aerolite. Further infor-

once properly built it would not only be not highly posits have been discovered. These are, as yet, unde- mation is needed before credence can be given to the 
expensive to maintain, but in many points would be veloped. The mineral and coal deposits of the Henry above. 
far below the average of mountain railways, and in the Mountains are within twenty-five miles of the river. • , • , .. 
matter of winter transportation would have advantages Coal has been found at several other points from six NeW" Argentine Salt Indu_try. 

over any line crossing the country from the Rocky to twenty miles back in the side canons above Lee' s The Rio Negro Salt Company, in the Argentine 
Mountains to the Pacific coast. The scarcity of water Ferry. In the neighborhood of the San Juan and Republic, now supplies the market With more than 50 
through this same section that so affects the present Escalante rivers are well defined deposits of petroleum. tons of salt a day. It is brought to the company's 
transcontinental roads would be entirely done away The great variety of building stones through all the stores at the Boca, where, immediately on being landed, 
with, the supply from the river being the best possible canons, sandstones, limestones, marbles and granites, it is dried in large kilns. Afterward it is purified, and 
when allowed a little time for the settlement of the would undoubtedly create some considerable business separated into different classes-viz. , fine table salt, 
sand. for the road. The fact that the largest building being reflned salt in barrels, common salt, and salt specially 

What, then, would be the advantages of a railway erected to-day in the city of Denver is being built of prepared for the "saladeros," or meat-curing establish
line which over the very roughest portion of the. sec- J the same stone that fOrIns the npper walls of the ments, for which purpose it is considered quite equal tion traversed by all these roads would have 1,000 miles Grand Canon, and that this stone, shipped from ·Flag-I to the foreign salt, and:is much cheaper, 
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AN HYDRAULIC AIR COMPRESSOR. 

The illustration represents an air compressor which 
is automatic in operation, and designed to utilize the 
force of the water with the greatest advantage directly 
on the air to be compressed. It has been patented by 
Messrs. John H. Henderson and Emile Schutz, of 
Sierra City, Cal. It has two vertically arranged 
cylinders connected with pipes leading to a valve, A, 
the valve plug of which alternately connects with the 
ends of each pipe. The upper end of the valve plug 
also connects at all times with a pipe leading upward 
into a nozzle, B, arranged to draw in air and water 
for charging the cylinders. Iuto the top of the nozzle 
discharges a conical spout from a water supply pipe 
connected with a suitable source of supply, the ar
rangement being such that the force of the water 
sucks in air through valves in the side arms of the 
nozzle, and both water and air pass down into the 
valve, A, and thence into one or the other of the main 
cylinders. The lower ends of these cylinders have 
water discharge pipes leading to a valve, C, the valve 
plug of which has an L shaped opening adapted to 
alternately connect with the pipe from either cylinder, 
and this valve plug is on a hollow stem, H, a solid 
upper extension of which carries the valve, A, so that 
both valves are operated simultaneously, and when 
one cylinder is filling with water and air, the other is 
discharging its water. 

At the upper end of the main cylinders are auxiliary 
cylinders, D, containing pistons, and having in their 
walls ports to alternately connect or disconnect with 
downwardly extending pipes opening into opposite 

HENDERSON AND SCHUTZ'S AIR COMPRESSOR. 

ena.s of the horizontal cylinder, E, located between the 
two main cylinders, and shown also in the sectional 
plan view. In this cylinder is a piston held on oppo
sitely extending U shaped piston rods carrying valves 
in water chests, F, connected by branch pipes with 
the water supply pipe, and also with the cylinder, G, 
on the central valve stem, H. In the cylinder, G, 
is a water wheel mounted to revolve, and having 
on its rim a port leading to an opening in the hol
low valve stem, H, whereby water is discharged 
from the cylinder, water from the cylinder, E, be
ing discharged by valved branch pipes to the main 
cylinders near their lower ends. In the pistons 
in the auxiliary cylinders, D, are floating ball valves, 
allowing the escape of compressed air into the cap 
connected by the pipe, K, with a compressed air reser
voir, the valves closing to prevent the escape of air 
and water as the cylinder is nearly filled. In opera
tion, the air and water flow into one cylinder 
until it is almost filled, the lifting of the piston in 
the auxiliary cylinder, when the float valve closes, 
allowing the water to flow from the main cylinder to 
the cylinder, E, to act on its piston and move the valve 
in the water chest, F, establishing communication with 
the cylinder, G, whereby the central valve stem is 
turned and the position of the upper and lower valves 
changed. The water in the cylinder which had been 
filled then discharges, while water and air accumulate 
in the other cylinder. A modified form of ·the im
provement is provided for use in case the water has 
not sufficient fall and pressure to counterbalance the 
required pressure of air per square inch. 

J titutifit jlUtritJI. 
Large Electl'ic Mining Plant. ! cember last. In February and March the light of the 

One of the largest electric mining plants yet installed I new star died out with rapidity, and at first with great 
in the United States has been put in the Virginia I irregularity. On the 26th of April last it had fallen to 
group of mines near Ouray, Colo. The water power! about the sixteenth magnitude. It was not a nebulous 
plant is located nearly four miles from the mines, and I star to any appreciable extent. In throwing out any 
consists of a small duct from which an iron pipe is suggestion as to the possible cause of the phenomenon, 
extended a distance of about 4,000 feet along the side he felt like a blind man treading on red hot plowshares. 
of the canon, producing an effective head of 485 feet. Possibly two bodies were now moving away from each 
Two Pelton water wheels, one 5 feet and the other other in space after a casual meeting, so that there had 
6 feet in diameter, are used, capable of developing 500 been a partial grazing rather than direct collision. One 
horse power and 720 horse power respectively, or a of these bodies seemed to consist largely of a cool ab
total of 1,220 horse power. The wheels are connected sorbing gas. The spectroscope revealed the presence 
independently, so that the entire station may be run of hot and cold hydrogen. 
with either one. The electric generating plant con
sists of one 100 kilowatts and two 60 kilowatts Edison 
dynamos, giving a total output of 295 electrical horse 
power. The machinery, which is operated by this cur
rent at the mines, consists of one pump of 60 horse 
power capacity and another of 25 horse power, one 
25 horse power hoisting machine, two 60 horse power 
Edison motors running stamp and concentrators, and 
one 15 horse power blower. The hoisting engine is an 
Edison motor of standard type, the winding and con
trolling switch being the same as used on street cars. 
This motor is geared to the drum through a friction 
clutch. Coal at the mines, it is stated, costs $18 per 
ton, and before this plant was put in the power cost 
the mining company nearly $40,000 per annum, and 
they are expecting by the use of this system to practi· 
cally do away with this expense. 

• •• I • 
AN ELECTRIC INSULATOR FOR BOILERS AND 

CONDENSERS. 

An extremely simple and inexpensive insulating ap .. 
pliance, for use in connection with all kinds of boilers 

. ' ... 

AN IMPROVED SHINGLING GAUGE. 

The illustration represents a simple and inexpensive 
tool, designed to greatly expedite the work of shing-

and condensers, is shown in the illustration. The im- AVERY'S SHINGLING GAUGE. 
provement forms the subject of two patents issued to 
Mr. Peter Decker, of 53 West Avenue, Norwalk, Conn. 
As applied to land and marine boilers, the appliauce ling a roof, no other tool but a hatchet being required 
prevents the excessive oxidation of the interior parts after the eaves course is laid. The improvement has 
of the boiler by electrolytic action resulting from cur- been patented by Mr. Chancy Avery, Pleasant Lake, 
rents of electricity pervading the water and generated Ind. The main portion of the device consists of a 
by friction of working parts of the engine, an electric single piece of steel, bent to form a bow spring, from 
circuit being established between the boiler and engine which extend two lateral members, the lower one of 
through the steam pipe and feed water pipe. This which is wedge-shaped at its outer end and has an 
difficulty is obviated by the introduction in one of the angled portion tapped to receive a screw shank. The 
pipes of the electrical insulator, shown in detail in the upper member is attached to a straight edge made 
sectional view. The pipe is divided into two parts, equal in breadth to the weather exposure to be given 
and at the opposing ends is provided with a radial to the shingles, and of a length convenient to handle, 
flange on each terminal, the flanges being perforated which may be five or six feet, one of the metal pieces 
for the reception of securing bolts. A washer is intro- being secured to the straight edge near each end. The 
duced between the flanges, made of any good non- inner one of the two screws by which the attachment 
conductor that will constitute a water-tight joint, and is made to the straight edge has its point projecting 
around each of the bolts is a sleeve, there being wash- slightly below the straight edge, and when the gauge is 
ers between the flanges and bolt heads and nuts, and inserted in position for service, as shown in the illus
the sleeves and washers being formed of non-conduct- tration, this point is driven into a shingle whereon the 
ing material. In the application of the improvement straight edge is imposed. The upper and lower mem
in connection with condensers, the condensing appa- bers of the metal piece are connected by a screw hav
ratus shown is a tubular conduit extending from the ing on its upper end a crank handle, by rotating which 
steam chest of the engine around the keel and termin- the bow springs are compressed, thus clamping the 
ating in a connection with the hot well, from which straight edge upon the row of shingle butts after the 
the condensed water is pumped back into the boiler. wedge portion of the lower member has been fully in
The rapid oxidation of exposed iron portions of the serted, the roofer then applying a row of shingles upon 
shaft, propeller wheel and fittings is frequently caused the parts of the shingles exposed above the straight 
by galvanic action from the exposure to salt water of edge, the gauge supporting them until they are nailed 
the copper condensing tube, which is in direct electri- in place, and the gauges being removed and replaced 
cal circuit with these parts and to obviate this diffi- for laying and securing the successive rows. When a 
culty the insulator is inserted be
tween adjacent portions of the ex
haust steam pipe and the copper 
condensing tube. The manner of 
connecting the pipes is not limited 
to the exact form shown, and the 
place where the insulating joint 
should be inserted will vary with 
different engines and according to 
the disposition of the connected 
parts. 

,. , 
'rllc NeW" Star In Auriga. 

Dr. William Huggins in a recent 
lecture on the above subject said 
that an object glass as wide in dia
meter as that theater would do less 
in revealing the nature of the suns 
around us than has been done by 
the prism. The latter has revealed 
much about their motions in space, 
but picks out alone that part of 
their motion which is in the direc-
tion of the line of sight; notwith- DECKER'S ELECTRIC INSULATOR. 
standing this, what with improve-
ments in instruments and the sensitiveness of the gela- i lOng roof is to be shingled an intermediate gauge strip 
tine plate, it is now possible to give the motion of the is provided, one of the gauges being then fixed on each 
stars referred to our sun. outer end of two straight edges whose inner ends are 

The new star in Auriga was of about the fifth mag- held in alignment with the intermediate gauge strip, 
nitude, and it remained uudiscovered for about five the arrangement giving greater length to the device 
weeks, when it was first observed by Mr. Anderson and affording more room for roofers to work in a line. 
with a small pocket telescope and a star chart. Pho- The tool is designed to enable roofers to lay more 
tographic records prove that for six years there has, un- shingles per day than can be done in the usual way, or 
til recently, been no star in that position, but it was one workman may place the shingles in position while 
found later on in some photographs taken shortly be- another nails them, the gauge support.ing the shingles 
fore Mr. Anderson first discovered its existence in De- in proper position until they are nailed. 
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AN IMPROVED PIPE WRENCH. 

A simple and durable tool; not liable to get out of 
order, and arranged to securely grip the pipe and readi
ly release it when desired, is shown in perspective and 
in section in the accompanying illustration. It has 
been patented by Mr. A. L. Engelbach, of the Eagle 
Foundry and Machine Shops, Leadville, Col. A swing
ing jaw is movable opposite the fixed jaw, and is formed 
on the outer end of an arm pivoted in the forked end 
of a nut sliding in the hollow handle. The forked end 
of the nut is rectangular, fitting a similar opening in 
the handle, so that the nut is free to slide longitudinally, 
but will not turn in the handle, and the nut has an in
ternal screw thread engaged by a screw rod, the longi-

ENGELBACH'S PIPE WRENCH. 

tudinal movement of the rod being prevented by pins 
in the handle, which engage an annular groove near 
the rear end of the rod. The screw rod is turned by 
means of a knob on its outer end, abutting against 
the rear end of the handle, thus causing the nut to 
slide and carrying the swinging jaw toward or from the 
fixed jaw, as may be desired, according to the size of 
the pipe to be gripped. The opposite faces of the jaws 
are serrated, to insure a firm hold of the jaws on the 
pipe. 

. . . .  ., 
SIPHON FOR DOMESTIC USES. 

Every one is familiar with the hydraulic ram and the 
services which it has rendered in this country for rais
ing water for use in agriculture, gardening, domestic 
service, etc. 

It seemed difficult to simplify this method, still the 
problem has been solved in a satisfactory manner by 
the siphon system of M. Le Michel, which is described 
in a recent issue of La Nature, to which we are in
debted for our cuts and article. A model of his sys
tem was exhibited at an agricultural exhibition at the 
Palace of Industry, in Paris, last February. 

The siphon has advantages over the ram in being 
able to cause a considerable flow of water over a long 
distance, and it occupies very little space, as the cut 
will show, whIle on the other hand it is only able to 
raise water a distance equal to t�e atmospheric pres
sure, and is not able to pass above 32 feet of eleva
tion. 

As its name indicates. the apparatus is founded upon 
the principle of the siphon. Fig. 1 represents the ap
paratus entire and Figs. 2 and 3 represent the detail 
and interior construction. 

The siphon consists of two vertical pipes, A and H 
(Fig. 2), a distributing chamber, B, and a regula
tor, G. A valve, C, which moves in a horizontal axis, 
is mounted on the interior of the arc, and a plug, 

Fig. l,-TD SIPHON APPLIED TO DOMESTIC USES. 
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D, is located above this, and is held closed by a 
spring. A lever bears against the valve to keep it in 
position, and serves as a counterweight. 

and beautiful in appearance, and will cost about 
$200,000 each. 

.. . . . . 
A SACRAMENTAL ALTAR FOR HOME USE. These various parts are so simple that they require 

no attention to insure satisfactory service. The regu
lator, which is called the " lungs," owing to the func
tion that it performs, consists of a cast drum. and two 
undulating metallic plates, or diaphragms, 2 millime
ters in thickness approximately. By their vibrations 
they maintain the flow of the water and prevent the 
siphon from becoming empty. 

The siphon should first be filled with water through 
the orifice, K (Fig. 3), which should then be closed by 
the plug. As soon as both columns are filled, the 

The illustration represents a compact and orna
mental altar table, which may be folded to form an 
inclosing box or cabinet holding the necessary ad
junctive candelabra and vases when the altar is not in 
use. It has been patented by Mr. Leo C. Beaudet. 
Upon the base is a center column, made of tubular 
sections sliding together telescopically, locking pins 
projecting from an inner tube section into the slot of 
an enveloping section, and adapted to enter lateral 
notches of each slot, to hold the table at the desired 

water begins to flow as in an ordinary 
siphon. The water from the spring, 
well or river, under the atmospheric 
pressure, rises in the pipe, A, passes 
through the chamber, B, the regulat
or, G, and passes out through the 
return pipe, H. During this action 
the water bears against the valve, C, 
raises it up and closes it over the 
mouth of the pipe. As there is no 
other escape for the water, it forces 
open the valve, D, and flows out 
through this opening, whence it passes 
into the distributing pipe. In the 
meantime the column, H, is partially 
emptied and the water in the chamber, 
G, begins to fall and the diaphragms 

regain their normal position. The pressure also on the 
outer face of the valve, C, is also diminished and the 
lever carries it back and opens the mouth of the pipe, 
which allows the water to flow again into the regula
tor, G. During this action the diaphragms have re
gained their second position, and the same functions 
take place again in such a manner that there will be 
found to be from 150 to 400 pulsations a minute, ac
cording to the height, and the water will flow out in a 
steady stream. Cocks are connected with the two 
pipes so that the flow of water may be stopped when 
desired. It is only necessary to fill the siphon once 
by means of the opening, K, in order to set the appa
ratus in action. The apparatus shown in Fig. 1 raised 
water a height of 4 meters, with a fall of only 1 '80 me
ters. Thus it could raise 60 cubic meters every 24 hours, 
the water delivered being about one-third of the 
amount which passes through upper chamber. 

4 
Thus -- =  0, 74 or 74 per cent, which is a very satis-

3 . 1,8 
factory result, considering the feeble pressure. The 
great simplicity of this apparatus, which operates 
without any attention or care, renders it particularly 
adaptable for agricultural purposes and for those 
having small country places and gardens. 

. , . ,  . 
World's Fair Notes. 

The reproduction of Columbus' caravel, the Santa 
Maria, is being built by the Spanish government at the 
Carraca yard at Cadiz. The keel was laid on March 1. 
The caravel's dimensions are : Length at keel, 62 ft. 
4 in. ; length between perpendiculars, 75 ft. 5 in. ; beam, 
22 ft. ; draught, 14 ft. 8 in. Great care is being taken 
with details, and the instruments and appliances of 
the time of Columbus will be in their places aboard 
the caravel. The Pirita and Nina, it is announced, are 
being reproduced by American capital. So visitors to 
the exposition will be able to see the Columbus fleet 
complete. The Spanish government will provide 
crews for the three caravels, dressed as were Columbus' 
sailors, and the trip across the Atlantic will be made 
under escort of a Spanish man-of-war. After partici
pating in the naval review in New York harbor, the 
caravels will proceed to Chicago. After the fair closes 
they will remain the property of the United States. 

A $50, 000 monument to Columbus, designed by 
Sculptor Howard Kretschmar, of Chicago, will be 
erected in Lake Front Park, which has been termed 
the " Gateway to the Exposition. " It will be a statue 
in bronze 20 ft. high, surmounting a granite pedestal 
30 ft. high. The monument will form the design for 
souvenirs of the exposition. 

Visitors to the exposition will be able to go com- I fortably and expeditiously from one part of the I 
grounds to another and obtain advantageous views of 
the buildings. They may do this either in electric 
boats through the lagoons or by the intramural ele
vated electric railway. The contract for the latter has 
been awarded. There will be five miles of double 
track, and stations at convenient points. The route, 
as mapped out, runs from one end to the other of the 
grounds in a sinuous course. The fare will be five 
cents, and the capacity of the road about 20,000 an 
hour. 

The exposition, probably, will not have an Eiffel 
tower or anything approximating it in height, except 
the elevation to which the captive balloons will ascend. 
There will be, however, three observation towers about 
300 ft. high, for the accommodation of visitors who 
want to take a bird's-eye view of the grounds and 
buildings. These towers will be of elaborate design 

BEAUDET'S HOUSEHOLD ALTAR. 

height. The table is composed of a rechngular center 
piece, to which are hinged two main leaves, there be
ing hinged to the ends of the latter opposite supple
mentary leaves, the edge portions and hinges being so 
arranged that when all are in open adjustment the 
table will have a level top surface and the leaves will 
mutually support each other. A foldable wall piece is 
secured to the outer edge of the back leaf, and to it is 
attached a crucifix by a swivel-jointed clip, which 
holds the crucifix erect when the table is open for use, 
as shown in the illustration, or horizontally when the 
table is folded up. The sacramental service ware of 
cups or vases, candelabra, etc. , is arranged on the 
table, as shown, the liquid-holding vessels being pre
ferably held in bracket stands upon the table. To 
prevent injury to the candles when the device is 
packed for transportation and the table folded, a case 
is provided for each candle, and a holder piece, the 
cases removed when the candles are lighted being sup
ported on the four corners of the base. The number 
and style of pieces used in the altar service will vary, 
of course, according to the desire or means of the 
user, but the improvement affords an easily portable 
device which may be readily taken to a li'ick chamber 
or set up in the most convenient place in any house
hold. 

For further particulars with reference to this inven
tion address Mr. L. H. Beaudet, No. 91 Sixth Avenue, 
New York City. 

Fig. 2.-DETAIL OF SIPHON APPARATUS. 

Fig. a.-INTERIOR CONSTRUCTION-SIPHON APPARATUS. 
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Propo"ed A quariuDl. 10 NeW" York. 

Castle Garden, New York City, is an ancient stone 
fortress that stands on the extreme point of the south
ern end of the city, where the waters of the Hudson and 
East Rivers uuite and flow into the Bay of New York. 
The fortress is circular in form and its walls inclose 
about four acres of ground space. After a long and 

J titutifit �tUttitau. 
ings of the latter were $1, 390, against $974 on the afore
said lines of the Union Pacific, or 43 per cent greater. 
If the fixed charges of the Union Pacific were as light 
per mile as those of the Canadian Pacific it would have 
paid nearly 4 per cent dividend on its large share capi
taL 

• • • • • 

checkered career, Castle Garden is about to enter upon Molas"es aod Sirups. 

another period of usefulness. It has been a fort, an The common notion of molasses or sirup is a product 
amusement hall, and a depot of immigration. Now it derived wholly from sorghum, sugar cane, or maple 
is to be an aquarium, where people may watch fish and sap. Tbe popular idea of an adulterated molasses or 
marine fOl"IIl8 disporting themselves in surroundings sirup would be one made from other materials or com
like their Dative baunts. pounds tban those mentioned. It is true tbat the 

At the last meeting of tbe board of park commis- word molasses, iu a more limited and technical sense, 
sioners, Architect Julius F. Munckwitz, Jr. , sub- should be applied only to the liquid material draining 
mitted the preliminary plans, which were approved from granulated cane sugar made from sugar cane, 
and sent to tbe board of estimate and apportionment. either by natural percolation or by being treated in 
Tbe Legislature passed a bill permittiug $150, 000 to be centrifugal machines. The commercial term molasses, 
used for an aquarium, and all that is necessary is for however, applies to a larger number of products. It 
the board to order the issuing of the bonds. includes the molasses made from sorghum, and this is 

Mr. Munckwitz's plans provide for the building of a no mean product when the whole country is con
gallery around the inside of the building. The tanks sidered. 
will be arranged in two tiers, one on a level with the Perhaps the best distinction to be made between the 
floor, the otber on a level with the gallery. Tbere will term molasses and the term sirup is this : 
be about 150 tanks, each separated from the next by Molasses is the natural product of the manufacture 
a brick partition. A solid brick wall will form the back of sugar ca.ne, sorghum, or maple sap, or any product 
of all the tanks, and the front will be of glass. The from which a part of the sugar has been removed. 
light will come through skylights in the roof. Sirup is the product of the refining of these articles or 

In addition there will be a big pool 50 feet in diame- I the mixing of various other articles together. 
ter and four or five feet deep, in the center of the main I It has long been known that a large part of the 
floor, built up so that people may look down into it. I maple sirup sold in the market is made from glucose, 
In a circle around this pool will be six others some- understanding by this term the liquid product of the 
what smaller in diameter and of about the same depth. conversion of starch into sugar. It is also well known 

The pools are for very large fish, the lower tier of than large quantities of maple sirups are sold on the 
tanks is for small fish. both of fresh and salt water. markets which are fabrications made up of other 
and some of the most interesting forms of marine life, sweets, to which a little maple molasses is added for 
both animal and vegetable. The upper tier of tanks the purpose of giving it flavor, or, as is often the case, 
are for the more common forms of fresh water fish and being entirely free from any addition of maple product 
tbe smaller and more frequent forms of marine life. whatever. Tbe maple flavor is imparted to sirups by 

The pools will be the great feature of the aquarium. mixing with them an extract of hickory bark, and this 
In the circle of pools will be sharks and other fish of product has been made and sold under the term of 
tbe large and dangerous t.ypes. In the central pool mapeline. " It is safe to say that perhaps the greater 
there will be a grampus whale, not of the largest size, quantity of maple molasses or sirup sold on the market 
of course, but big enough to be impressive. is an adulteration in tbe true sense of the word. These 

From the roof over the tanks and in the unoccupied definitions, however, are only of a popular nature, and 
floor space there will be skeletons and stuffed speci- a sirup could not be said to be adulterated, legally. 
mens of all kinds of huge and unusual fish and sea unless some statute is enacted establishing a standard 
animals. These will form about the only decorations by which these products could be judged. 
to the hall. Near the entrance will be a restaurant. For the purpose of this report a molasses or sirup is 

The cost of the fittings and furnishings will be about adulterated -w henever it contaius glucose or any other 
$80, 000, which with $30, 000 for repairs will bring the substance which would not be a natural product of 
total cost to about $110,000, leaving a good margin to sorghum, sugar cane, or the maple tree. Molasses 01' 
the $150, 000 of the appropriation for the getting of fish, sirups which are made exclusively of the products of 
animals and plants. sorghum, sugar cane, and maple sap cannot be said to 

The park commissioners hope to have the aquarium be adulterated in the strict sense of the term, no mat-
open to the public in the early fall. ter what the method of their preparation may be. 

• ' . '  • The presence of chloride of tin in molasses in any 

The Canadian Pacific Railroad. 

The Canadian Pacific had on the 5,766 miles of rail
road which it worked last year a traffic equivalent to 
the movement of 76 passengers and 330 tons of freight 
daily over the whole system, which is a very light busi
ness, as was to be expected. We must not suppose, 
however, says the Railroad Gazette, that the Canadian 
Pacific is wholly in a wilderness. or was when it was 
first built, as were most of our Pacific railroads. On 
the contrary, it has 2, 800 miles east of the Gr�at Lakes, 
just north of New England and the Middle States ; and 
there, where nine-tenths of the population of the Do
minion is, doubtless it finds its chief traffic and earn
ings. The inclusion of these lines prevents any fruit
ful comparison with our Pacific railroads. Fully 3, 300 
miles of its lines are east of the eastern terminus of the 
Union Pacific. A great part of its eastern lines, how
ever, are in a very thinly populated country, and very 
few parts of its line, doubtless, have what would be 
considered a large traffic on lines so far east on this side 
of the border. 

large quantity is declared to be highly objectionable. 
Molasses, therefore, which is the natural product of the 
sugar cane, but w"tlich contains tin as a result of wash
ing the crystals in the centrifugal with that substance, 
should be considered adulterated. In looking for tin 
in a number of instances copper also was found in the 
molasses. This copper doubtless comes from the cop
per pans and copper coils used in evaporating the 
j uices and sirups. Its presence being merely accidental, 
it could not be considered as an adulteration. Copper 
salts are, however, not palatable, and their presence 
in a molasses or sirup is highly objectionable. 

In regard to glucose, it may be said that its presence 
in molasses or sirup is an adulteratioa, unless the arti
cle containing it is distinctly so marked. A few years 
ago, when sugars and molasses were higher priced than 
they are now, the Illltnufacture of sirups from glucose 
was very profitable. The price of genuine molasses, 
however, has at the present day fallen so low as to 
make the mannfacture of glucose for the above purpose 
much less profitable than before. The advantage of 
using glucose, nevertheless, is very great, aside from 
its cheapness. It gives to a sirup a fine body and a 
light color. A molasses or sirup, therefore, made 
chiefly of glucose and flavored with the refuse molasses 
of a refinery, makes a very attractive article for table 
use, in so far as appearance goes. In regard to whole
someness, also, it is not possible to condemn glucose. 

When properly made it is as wholesome an article of 
diet as cane sugar. In fact, the starches which are con
sumed in our foods are all converted into glucose . dur
ing the process of digestion. A glucose food, therefore, 
is a starch food already partially digested. The nse of 
acids in converting the starch into glucose would prove 
detrimental to health unless they were carefnlly re
moved. Glucoses are, therefore, often made with fer
ments for the purpose of converting the starch into 
sugar rather than by the use of acids. Diastase is 
sometimes used for this purpose, and other ferments 
are also employed. At the present time the use of glu
cose in the manufacture of molasses and sirups cannot 
be said to be a fraud. from a commercial point of view, 
inasmuch as the glucose costs quite as mnch as the 
other materials of which the molasses and sirups are 
made. 

bleachers in the treatment of molasses, and was unsnc
cessful in getting samples of the bleaching agents for 
analysis. The secret of their preparation and method 
of their use are carefully guarded by the makers and 
nsers. Following is a list of the bleaching agents sup
posed to be most commonly used : 

(1) Sulphur fumes ; (2) chloride of tin, about one 
ounce of a saturated solution to each barrel of molasses; 
(3) sulphites and sulphuric acid ; (4) sulphite of soda 
and zinc dust, afterward oxalic acid to precipitate the 
zinc. 

Sugar is so cheap that the honsekeeper can substitnte 
it for molasses and make her sirup, and thus avoid all 
risk of adulteration.-American Grocer. 

. . .  � .  

Relnarkable Mines. 

There are many coal mines of which the galleries ex
tend under the water of rivers, such as the mines near 
Liege, in Belgium, of which the galleries form a con
nection of the mines situated on both sides of the 
river, regular snbaqueous tnnnels ; but more remark
able are those mines of which the galleries extend 
under the ocean, as is the case with some coal mines 
in England. More remarkable still is one of the coal 
mines at N anaimo, on Departure Bay, beyond Victo
ria, British Columbia. This mine is known as the 
Wellington, and its galleries are situated 600 feet under 
the surface of the ocean, which here surrounds an 
archipelago of islands, very similar to the Thousand 
Islands, at the head of the St. Lawrence River. The 
length of the galleries of this mine is continually in
creasing, and extends at present six miles under the 
bottom of the waters of the Pacific Ocean. Nearly the 
whole population of the town of Nanaimo, amounting 
to nearly 1, 000, is engaged in the mines, and earns as 
much as $3 to $6 a day. Liberal as this appears to be, 
the cost of living in that inhospitable region is so high 
that the miners can only make ends meet. A great 
drawback in these mines is the excessive amonnt of 
combustible gases, by an explosion of which, three 
years ago, 100 miners lost their lives. 

It appears that the coal mines here are more proflt
able than the gold mines, even in Alaska (where they 
are numerous), for the simple reason that they can be 
worked the whole year round, while the gold mines 
can only be worked four months in the year, so that 
the miners must live in idleness eight months, and 
that in a country which cannot produce the necessi
ties of life, which are all brought from the United 
States, and therefore burdened with heavy freightage. 
As the miners cannot be left to starvation during 
these eight months, the parties to whom the mines be
long have such an enormous continual expense to 
bear that the ore has to be of a very high grade 
to make it pay, so that low grade ores are not 
worked at all, except when other circumstances com
pensate for it. Such is the case in the Tread well 
mine, on Douglas Island, which is situated near the 
shore, where water is convenient, and for which the 
owners ask $20,000.000 ; while a small mine, " The 
Bear," sitnated on the same island, was sold recently 
for $1,000,000, while the " Mexico" is so profltable that 
it is not for sale, but the owners are erecting an 80-
stamp milL 

• • • • •  

Sex and DIu sic. 

In the whole system the gross earnings last year were 
$3, 570 gross and $1, 390 net per mile. The latter is 5 
per cent on less than $28, 000 per mile ; but the Canadian 
Pacific Company had the good fortune to have a large 
part of its cost paid by the Dominion, and it has un
usually light. fixed charges, amounting last year to only 
$800 per mile of road. Its great land grant yields but 
small direct returns, but a great increase in sales is re
ported for the flrst four months of this year. The traffic 
and' earnings have grown with considerable rapidity. 
Per mile of road the passenger traffic has grown nearly 
30 per cent since 1888, and freight traffic 52 per cent. 
The expense of maintenance of way 1ast year was $437 
per mile of road ; the cost of motive power, $7, 958 
per locomotive; of maintenance of cars, $46 per car-all 
very small amounts, as ma.y.be seen by comparison with 
the expenditures of the Union Pacific in the same year, 
which we showed (May 13) to have . been $710 per mile 
for maintenance of way, $9, 110 per locomotive for mo
tive power, and $107 per car for maintenance of cars. 
It is also noticeable that the average gross earnings per 
mile ($3, 936) of' the branches and leased. lines of the 
Union Paciflc are 12 per cent. greater than those of the 
Canadian Pacific, trnnk lines and a:;'l; but the net earn- The department does not approve of the addition of 

There is no room for the contention that, as com
pared with the boy, the girl has not had fair play
that opportUnities for cultivating the art have in her 
case been few, in his case many. The reverse is the 
truth. If there is a branch of edncation in which girls 
have been schooled to the neglect of every other, it is 
precisely that of music. It is among the primary sub
jects to which she is put, and among the very last she 
is allowed to leave off. Not one hour a day, but many 
hours out of the twenty-four are consumed by her at the 
piano, to say nothing of other instruments, while sing
ing lessons are usually given in supplement to these. It 
might have been thought that if practice gives perfec
tion woman wonld have excelled herlmale counterpart 
not only as an executant but as a composer. But what 
are the facts ? In instrumental performance she cannot 
for a moment compare with him, while as to composi
tion she is nowhere. The repertory of music from the 
dawn of the art to the present day owes simply nothing 
to her. Considering the time she has spent over it, her 
failure to evolve new harmonies or even new melo
dies is one of the most extraordinary enigmas in the 
history of the fine arts. It has been remarked, bnt 
never explained, by such accomplished IIlsthetic writers 
as Lady Eastlake in her celebrated essay on " Music," 
and by snch keen psychological analysts as Mr. G. H. 
Lewes in his " Life of Goethe;" it is, indeed, a problem 
still awaiting solution, nnless we ·can solve it by an 
appeal to such facts as Sir J. Crichton-Browne adduced 
in his recent oration-the inferiority of woman to man 
in the cerebral snbstratum of ideo-motor energy. Why 
with such a record of " no results"-so far, at least, as 
the prodnction of a female Handel or Beethoven or 
even a female Gluck or. Bellini is concerned-music 
should usurp snch a preponderant plae.e in girhl' · edu
cation it is difficult to divine.-Lancet. 
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LIGHTHOUSE ILLUMINATION. constantly at a level of 1% inches below the top of the 

I· N the present day, the majority of wick. -
lighthouses in the United States or To trim the wick the valve is shut in the supply pipe, 
practically all depend upon kero- and the lamp is allowed to burn out, which it does very 
sene oil as their illuminant. In old soon. After cooling, the wicks are then brushed off, 
times, the first representatives of no attempt being made to cut them. In the Funck-
warning lights on shore may be Heap lamp the trimming is etTected also by rubbing off 
supposed to have been bonfires, the wick after the oil has been burned out. 
succeeded in their turn by braziers. The lenticular apparatus in which these lamps are 
It is believed that the Colossus of burned is universally of the Fresnel order of construc
Rhodes held in his upstretched tion. Where the entire horizon is to be lighted, it is 
hand a brazier in which a fire was obvious that the lamp might be surrounded by a 
maintained to guide vessels into species of cylinder whose long-itudinal section as re

the harbor. His modern successor, the Goddess of gards each side would be lenticular. This construc
Liberty, in the harbor of New York, carries an electric tion would exact an immense thickness of glass for the 
torch, in virtually the same position that her proto- center part. To avoid this the lens is broken up into 
type is supposed to have held his brazier. Candles a series of prisms, with the exception of a small por
also played their part in the illumination of light- tion of the center. These prisms are bent around to 
houses, but in modern days everything has given way the shape of the lens chamber, and are so cut as to 
to the oil lamp, with very few and isolated exceptions. represent sections of a lens as it would be at each posi-

A representative of the early oil lamp is shown in the tion of a prism. Thus immense structures are built 
cut. This was adapted to burn lard oil, and in order up, the first order lenticular apparatus, which we 
to prevent the oil from chilling, a curved copper rod show iu one of the cuts, being large enoug-h to contain 
extended from a point well above the chimney down a number of men, while the second order and fourth 
into the oil, and terminated above the chimney in a order lenses, which we also show in the cut, are, of 
small ball. The waste heat of the flame thus main- course, of considerably smaller size. The smallest 
tained the oil in a heated state. Eight to twenty-four regular lighthouse lens used is the fifth order, and be
of these lamps were mounted on a single armature. In low this, for special purposes, come special lanterns ; 
Montauk Point light, twenty-four of them were used, some with true Fresnel lenses, others with as near an 
and were removed in 1853. They originally burned approach to them as can be got in pressed glass. 
sperm oil, which was afterward changed to lard oil. i The lenses may be disposed in annular segments, in 
This lamp was fitted with a reflector illustrating ' which case their concentration of the rays of light is 
the reflecting or catoptric system of lighthouse illumi- altogether in the vertical direction, the light, as it 
nation. were, being converted from a sphere of dissemination 

Its successor was a French mechanical lamp for to what is almost a disk. Sometimes flash lights are 
colza, sperm or lltrd oil, which was used in lenticular required. These are produced by having the prisms 
burners. In this machinery pumped the oil up to the and glass of the lenses so ground and mounted as to 
wick, whence it continually overflowed. The machin- represent a number of true lenses. which send the 
ery was objectionable and the lamp was superseded in light out, not in discoid distribution, but in It definite 
time by Funck's hydraulic float lamp, in which the number of radiating beams. If such a lenticular ap
oil was carried in a reservoir surrounding the upper paratus is rotated, it will carry with it around the 
part of the prolongation of the chimney, thus being circle of the horizon these beams, producing for the on
kept warm and flnid by the waste heat. In its course looker the effect of a corresponding number of flashes 
to the wick the oil passed through a chamber contain- per revolution of the lens. For color effects colored 
ing a float. The float was adjusted so as to rise and glas8 chimneys were at one time used, but proved ex
close by a valve the oil inlet as soon as the oil reached penRive on account of their fragility. They have been 
the proper height in the wick reservoir, thus main- replaced by colored glass shades. 
taining the oil always at the same level. Lard oil was An application of the drcular lens to lamps is shown 
the fuel of this lamp. Professor Joseph Henry, who in the range light, one of the largest in the world, and 
took the most active interest in the lighthouse estab- which is to be one of the exhibits at the Columbian 
lishment of the United States, and who was constantly fair. As regards its refracting apparatus the drawing 
experimenting in the laboratory and field upon the speaks for itself. The back of the light is the charac
subjects of night and fog signals, introduced lard oil, teristic part of the apparatus. This consists of a set of 
thereby saving $100,000 per annum. The year 1864 is totally reflecting prisms cut at such an angle and so 
the date of this change. He was greatly interested in set as to reflect back all the light which falls upon 
the development of the Funck lamp just described. them. Thus this range light utilizes a great part of 
As kerosene has improved in quality the time came, the light which would otherwise be totally wasted. It 
about 1873, when it naturAlly superseded the more is open at the sides so as to give the most convenient 
expensive lard oil. For its combustion in the smaller access possible to the lamp. 
lighthouses the lamp known as the Funck-Heap lamp In the cuts showing the first order light, the sec
was devised. This is the product of the ingenuity of tion of plate glass lantern in which the light and 
Mr. Joseph Funck and Major D. P. Heap. great lenticular apparatus is maintained are also ex-

It is a standard Argand lamp with single wick. The hibited. 
feed of the wick is effected by a screw thread on the To show the type of building in which these lights 
wick-carrying tube, as in the student's type of lamp. are placed, a view is given of Execution Rock light
The chimney is carried in a gallery, which furnishes a house. This is situated on Long Island Sound, a little 
support for it, and in which it can stand erect when north of a line connecting Glen Island with Sands 
removed from the lamp. A brass deflecting cap sur- Point, about twenty miles from the Battery. It is one 
rounds the wick, and around its base this cap is per- of the older structures, and in former days the keeper 
forated with a number of holes. The holes admit cold used to live in the lighthouse itself. Since those times 
air, which, forming a mantle around the flame, pro- a very substantial stone house has been built for his 
tects the chimney from intense heat, which would accommodation and a powerful fog signal is estab
whiten or might even melt it. A deflecting button is lished to warn approaching vessels while still far from 
carried by a spindle in the center of the flame. This it. The light, formerly a stationary one, is now a 
button gets nearly red hot, and the air rising and im- flashing light, while the Sands Point light a mile dis
pinging upon it becomes undoubtedly materially tant is fixed. 
heated, so that a certain amount of regenerative effect The oil used by the Lighthouse Department must 
ensues. This lamp is rated at fifty candle power. Its conform to the following test : It must be of 140' flash 
wick is 1 Va  inches internal and 1 �  inches external test, 154° fire test, about 0 '800 sp. gr. , and free from 
diameter. Its flame is so white and intense that it is acid, and, burnt in an Argand burner of the Funck
almost painful to look at. It burns 1� gills of oil per Heap style, light mu!!t show 18 candles illuminating 
hour, 202 gallons being allowed for its annual con- power on a consumption of H of a gill per hour. In 
sumption. 1873 the use of kerosene was commenced on a small 

For the larger lights larger lamps are used. In the scale ; its use is now universal in the United States. 
drawings we show the first order five-wick burner, The electric arc lamp, apparently very powerful, is 
rated at 500 candles, which is used in the first order I found to be very unsatisfactory in fogs, owing to its 
lighthouses. Next to it is shown the first order kero- slight penetrative power. The Board do not regard its 
sene lamp. on which such burner is mounted. This use with much favor on this account. The incandescent 
lamp is a float lamp embodying the float valve already electric lamp, however, does meet with some applica
described. To force the oil up from the reservoir be- tions, and probably will meet with more on light
low, a weighted piston is used. This piston, with ships and similar places. Recently a number of elec
leather packing, tightly fits the cylindrical oil chamber tric-lighted buoys have been established to mark Ged
below the burner. It is weighted, and contains a valve ney's Channel, in the lower bay of New York. Each 
opening downward. Its weight forces the oil up to the of these carries a small Fresnel lenticular apparatus, 
chamber and thence into the wick chamber. As re- with a 50 candle power incandescent lamp inside it. 
quired, the piston is drawn up by turning the handle, The whole are maintained by current supplied by cable 
the downward opening valve permitting this to be from the shore. The installation, while on its face of 
done, and is then again released when its weight again the most perfect type, has really given a great deal of 
comes into play. and the oil is forced upward. trouble, and its behavior has not been such as to 

In practice, the piston is raised once a night and entitle the system to bf' very favorably regarded. 
feeds �� gallon per hour. Its total feeding eapaeity i� Our thanks are spef' ially due to Major D. P. Heap, 
8� gallons. The annual supply of oil to such a burner U. S. A., engineer in eharge of the third distriet, for 
is 2,156 gallons. In the float lamps the oil is maintained courteljiero received in connection with this article. 

373 
Pho tograph y In Colors. 

Mr. Frederick Ives, of Philadelphia, recently deliv
ered his second and concluding lecture on " Photo
graphy in the Colors of Nature, " before the mf'mbers 
of the Royal Institution, London, and showed some 
remarkable views of Yellowstone Park produced in 
colors by means of his composite process. Mr. Ives 
first explained in detail the principles upon which the 
three eolored screens which he uses in prod ucing his 
triplicate negative are selected, illustrating the theory 
by means of magie lantern views of the spectrum. but 
the greater part of his lecture was devoted to the me
'chanical aspects of his invention-in partieular, the 
means by which the three images are superimposed. 
With the subject of the production of permanent color 
prints by his proeess Mr. Ives dealt very briefly; in
deed, he frankly admitted that such prints could only 
be produced by a complicated process which required 
a considerahle scientific knowledge of the laws of color 
sensation on the part of the operator, and at a cost 
which precluded the possibility of profitable manufac
ture. He claimed, however, that by the application of 
his invention to the helio-chromoscope he had actually 
solved the problem of photography in the colors of 
nature, since the illusion thus produced was more per
fect than could possibly be obtained by means of a 
photographic print. He promised that his camera, in 
whieh the triple negative is produced on a single sen
sitized plate by means of a single lens with a single 
exposure, would shortly be obtainable everywhere by 
amateurs, who would thus be enabled by a process as 
simple as that of the production of an ordinary pho
tograph to make a transparency which, on being placed 
in position in the helio-chromoscope or behind the 
triple objective of a specially fitted magic lantern, 
would perfectly reproduce the colors of nature. 

In conclusion, Mr. Ives showed by means of the 
magic lantern some half a dozen views in Yellowstone 
Park, and one or two portraits, the colors of which 
were wonderfully natural, though the lecturer ex
plained that tints could only be reproduced in their 
full brilliancy by a lantern illuminated by sunlight or 
the electric light. A photograph of flowers of most 
hrilliant hues was shown in the helio-chromoscope. 

. . . ' . 
Professor Hot)oa n n .  

We regret to have to record the death of the illustri
ous chemist August Wilhelm Hofmann. He died on 
May 5. Prof. Hofmann, says Nature, was well known 
in England, where he spent many of his best years. 
On Hebig's recommendation he was appointed in 1848 
Superintendent of the Royal College of Chemistry, in 
London. This institution, which made great progress 
under his care, was in 1853 merged in the Royal School 
of Mines as the Chemical Section . He became a 
Warden of the Royal Mint in 1855. In 1864 he accepted 
the chair of chemistry at Bonn, and in the following 
year he was called to Berlin, where he spent the rest 
of his life as professor of chemistry. He made many 
contributions to the Annalen del' Chemie, to the 
Transactions of the Chemical Society, and to the Phi
losophical Transactions of the Royal Society, of which 
latter institution he was made a fellow in 1851, in 
recognition of his services to science. In 1854 he was 
awarded a royal medal for his " Memoirs on the Mole
cular Constitution of the Organic Bases. " Some of 
his discoveries led to industrial results of the highest 
importance. The high respect in which Prof. Hof
mann was held in Germany was shown at his funeral, 
whieh took place recently. It was very largely at
tended, and, according to the Berlin correspondent 
of the Standard, " was in all respects worthy of a 
prince of science. " The correspondent says : " The 
Empress Frederick, immediately on receiving the news 
of the professor's death, telegraphed to his widow, 
' My deepest sympathy in your great, your irreparable 
loss. I am deeply shocked by the quite unexpected 
news of your dear husband's death. ' Her imperial 
majesty seni a splendid laurel wreath bearing her 
initials, to be placed on the coffin, and a court cham
berlain represented her majesty at the funeral. The 
minister of education and numerous officials of his 
department, all the members of the Berlin Academy, 
and almost all the professors and students of the uni
versity, accompanied the funeral procession to the 
cemetery." 

-----------. .-.�.�.�.------------
Wo rkme n  K i l l e d  by an Elet'trlc Shock. 

An accident recently occurred at the Edgar Thomson 
Steel Works at Braddock, Pa. , by which two men were 
killed and several others rendered unconscious. A num
ber of men were working on a traveling crane in the 
blacksmith shop. The boom came in contact with the 
electric light wire and cut through the insulation. In 
an instant the full force of the current was conducted 
along the iron framework of the crane, and all the men 
in contact were knocked insensible. A panic ensued 
among the other employes, but as soon as the cause 
was ascertained the cnrrent. was shut off, and a rush 
was then made to assist the prostrate men. All except 
three of the 1 I1f'f1 SO{)II ,·e{·o\'ered . The others were 
earried outside t.he shop and reRtoratives promptly ad
willi!!tered. Two died in a few minutes. 
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THE NEW BOATS OF THE HOBOKEN FERRY j leads from e

, 

ach lower saloon to the upper one. The 
COMPANY, NEW YORK. total seating capacity in each boat will accommodate 

Two new boats have lately been constructed for the about 450 persons. Her engines are the work of W. & 
Hoboken Ferry Company which are noticeable for the A. Fletcher & Co. The engines are two in number and 
improvements and new arrangements .of parts which compound. 

with compound f'!team cylinders. They are of the fol
lowing dimensions : High pressure cylinder, 7 inches in 
diameter ; low pressure cylinder, 14 inches in diameter ; 
stroke, 16 inches. These work two single-acting verti
cal air _pumps 17� inches in diameter I\nd 14 inches in 
stroke, and one double-acting horizontal circulating 
water cylinder, 17 inches in diameter, 16 inch stroke. 
The seats for the salt water valves in the circulating 

greatly add to the speed and to the accommodations The high pressure cylinders are 20 inches in diameter; 
for passengers. Their names are the Bremen and the low pressure cylinders, 36 inches in diameter ; stroke, 
Hamburg. They ply on the Hudson River, between 28 inches. The initial steam pressure in the main 
New Y o r k  and pump are formed 
Hoboken, on the 
opposite shore. At 
H o b o k e n  t h e  
docks of the fam
o u s  G e r m a n  
steamships are lo
cated, hence the 
names of t h e  s e 
new ferry boats. 
They a r e  sister 
vessels, and a de
scription of one 
will answer for the 
other. We are in
debted for the fol
lowing particulars 
to a letter given 
in �ngineering 
by a correspond
ent of that jour
nal. 

in solid composi
tion plates. 

The v e s s e l  is 
s t e e r e d  by Wil
liams' steam steer
ing g e a r . The 
Bremen and her 
sister boat, t h e  
H a m b u r g ,  are 
practically d e c  k 
truss bridges from 
fantail b e a m  to 
fantail beam, the 
hull of the boat 
b e i n g  b u i l t  
around this truss, 
the circular ends 
being merely over
hangs to connect 
the boat with the 
ferry bridges. 

The Bremen is 
a steel hull, dou
ble deck, screw 
ferry boat, and is 
f i t  t e d  up in a 
tasteful and effec
tive manner. An
other of the same 
type is called the 
Hamburg. T h e  
hulls of the two GENERAL VIEW OF THE FERRY BOAT BREMEN. 

The B r e m e n  
has exerted 1,450 
horse p o w e r  in 
t h e  s h o r t  t r i p  
across the river, 
making a speed of 
14 miles per hour 
against a strong 
wind a n d  tide. 
Probably t h e  r e 
are no finer river 

boats were built 
by T. S. Marvel & Co. , Newburg, N. Y. They are of 
steel. The length of each over all is 222 feet ; length 
on water line, 218 feet 6 inches ; breadth over all, 62 
feet ; breadth on water line, 35 feet ; draught, light, 
10 feet 6 inches ; draught, loaded, about 11 feet; depth 
of hold, 17 feet. These boats are double decked. The 
upper saloon is 97 feet long by 36 feet wide, and 10 
feet high. It has a promenade hood extending all 
around it, butting against the pilot houses, giving the 
whole a pleasing appearance. 

The lower saloons are 157 feet long, with an average 
width of 15 feet ; height, 13 feet. A double stairway 

ferry boats in the 
engines will be 125 pounds, furnished from two hori- I world than the two vessels here illustrated. 
zontal boilers, 9 feet 1 inch in diameter, and 21 feet ' .. , • , .. 
long. Each has two corrugated furnaces, 44 inches in Marmont B. Edson. 

diameter. Total grate surface 100 square feet. The Marmont B. Edson died in Brooklyn, N. Y. , on the 
boilers were tested to 250 pounds hydrostatic pressure. 2d of May. He was born in Otsego County. N. Y., 
The diameter of the crankshaft is 9� inches. The seventy-nine years ago, and was buried from old 
cranks in each engine are set opposite to each other, Trinity church, New York City. His golden wedding 
and when the engines are coupled, the center line of was celebrated on October 7, 1891. Mr. Edson was of 
cranks in one engine will be perpendicular to that of an inventive turn, and was chiefly known in connec
the other, so that the crallks practically stand at 90° tion with the pressure recording gauge which bears 
apart. Each boat is provided with an independent air his name. He was a man of sterling integrity, of 
and circulating pumping engine of the Blake system, broad mind and warm heart. 

THE FERBY BOAT BREMEN-LOWER SALOON. THE FERRY BOAT BREMEN-STAIRWAY BET WEEN 11I'I'E8 AN!) LOWER SALOONS. 
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MANTIDAE. 

When we hear the word " locust " we immediately 
think of devastated fields, famine, and despairing 
human beings, and we also remember what we were 
taught during our first years at school about Moses, 
Pharaoh, and the seven plagues. But we are unjust 
when we class all the genera of orthopter together, as 
they are not all " vegetarians}' to be dreaded by the 
farmer and gardener. We must divide them int.o two 
groups, the j umpers and the walkers. The members 
of the former group, to which the ill-famed mi
gratory locusts and the common green grasshopper 
belong, l ive on plants, although they do not scorn an 
occasional fat caterpillar; and they are quick in their 
movements, flying and jumping, for their long legs 
permit this latter movement. The males make a 
peculiar whirring or chirping sound. Those of the 
second group, which includes the praying mantis and 
the specter or walking stick, 
are not musical. They move 
deliberately, fly little or are 
entirely incapable of flying, 
and live exclusively on insects 
or exclusively on plants. The 
mantis is one of the insect 
eaters. 

The mantidae are voraciou s 
creatures of prey, and like all 

. of this character, li ve al one. 
They are the oddest of insects. 
Their wings lie close, the pos
terior w i n  g s overlapping 
slightly instead of meeting 
like the parts of a roof, as do 
those of the grasshopper; the 
foremost b r e a  s t w i n  g i s  
lengthened considerably and 
carries the little head with its 
great eyes and short feelers ; 
but their fore legs constitute 
their most noteworthy fea
ture. There is nothing pecu
liar about the two other pairs 
of legs, t h e y  a r e  s i m p l y  
rather slender limbs which 
permit a slow movement ; b ut 
the fore legs, which are never 
used in going from place to 
place, are so constructed as 
to serve as formidable wea
pons. The hip portions are 
unusually long, and the thighs 
pressed together sidewise and 
furrowed lengthwise under
neath. The sharp edged 
second j oint fits into this 
furrow, that is provided on 
the edges with pointed prick
ers, as the blade fits into the 
handle of a pocket knife. 
These legs are their graspers, 
and the only creature that 
has anything similar is the 
lobster. The mantis does not 
touch these l e g s  t o  t h e  
ground, but h o l d s  t h e m  
closed in such an amusing 
attitude (see the lower figure 
in the accompanying cut) 
that he has received a long 
list of undeserved names from 
the people; such as, Gottes
anbeterin in German, Louva
dios in Portuguese, Preque 
dieu or Precheur in French 
dialect, and in English pray
ing mantis or soothsayer. All 
of these names indicate a 
misunderstanding of the ob
ject with which the creature 
holds its fore legs folded and 
raised; it would seem as if it 
were praying, but, in reality, 
this is only the mean mask of 
Tartuffe, or the artifice of the 
robber. I have only had opportunity to observe in 
Trieste the common green mantis (Mantis religiosa L.), 
which now reaches its northern limit near Vienna or 
Brunn, and in the neighborhood of Freiburg in Breis
gau, but in the last century was found, according to 
Leydig, near Wurzburg and Frankfort a. M. All com
munications received in regard to the habits of those 
that live in the temperate and tropical countries of both 
hemispheres, however, agree with my observations. 
The creature sit!!' as shown in the illustration, the only 
movement being in the head, which it turns back and 
forth as it looks on all sides. These motions would 
seem very strange to a naturalist who had only ob
served other insects. Now one of the flies which I put 
in the glass for the mantis approaches it and settles on 
its green wing, which, to the fly, does not look differ
ent in any way from a leaf. The expectancy of the 
spectator and of the hungry mantis increases ; the 

J ,ieutift, �lUttt,all. 
victim crawls heedlessly forward, now it comes within 
reach of the graspers, the [knife opens and snaps to
gether, the struggling, confiding fly is caught and soon 
every particle of it has disappeared. The mantis 
assumes its former attitude and waits, greedy fellow 
that he is, for a new victim. 

It is stated on good authority that the tropical 
species (one of which is shown in our illustration) w ill 
overpower and eat lizards three times as long as them
selves, and even small birds are surprised while sleep
ing and devoured. The little Mantis religiosa of 
Southern Europe, although less than three inches long, 
will defend itself against man, and the gigantic species 
of hot countries cause bloody wounds in the human 
skin with their saber-like legs. But the worst charac
teristic of the mantis is the amazon-like trait which it 
shares only with some spiders. The female mantis is 
larger and stronger than the male, and she murders 

MANTIDAE. 

her mate in cold blood, when she can get him, and 
eats the father of her future children without the 
least compunction. The creatures are always quarrel
some among themselves, the stronger kills the weaker, 
and brothers and sisters wage war against one another 
from the first. 

A creature of prey which is capable of only a slow 
movement, and cannot capture its victims by ra
pidity of pursuit or suddenness of attack, must have 
some other means of taking them by surprise, and 
such a means is invisibility. Let me be rightly under
stood. I mean relative, not absolute invisibility, which 
the mantis obtains by the coloring and form of its 
body, more especially of its fore wings, which are of 
such a nature that the creature does not seem to stand 

375 
giosa of Europe, so that they resemble fresh leaves ; 
others are yellow, like faded foliage ; and still others 
are a brown or leather color, with dark spots and 
glassy, transparent places on the fore wings, so that 
they look like an old weatherbeaten leaf to which 
fungi have attached themselves, and parts of the epi
dermis of which have been removed by insects and the 
influence of the weather, so that its ribs and nerves re
semble the veins of the mantis wings. 

Scientists who have explored tropical countries and 
other travelers that understand nature-there are, un
fortunately, few of the latter-agree that the mantis is 
wonderfully protected by its resemblance to foliage. 
This fact has not escaped the notice of the masses in 
those hot countries and has given rise to all kinds of 
superstitions. The noted painter, Marie Sibylle Merian, 
of Frankfort a. M.,  who remained in tropical South 
America specially to paint insects and flowers, says 

that in Surinam it is suppos
ed that the creature grows, as 
leaves do, on trees, falls off 
after a time, and then flies or 
crawls away. A superstition 
which is just the oppo&ite of 
this is related by Wilhelm 
Piso (1658) in his " Naturge
schichte Brasiliens " (Natural 
History of Brazil). He says 
the creature changes to a 
plant ; fixing its feet in the 
ground, roots are caused to 
grow by the influence of mois
ture. 

The species shown in our 
engraving is named Idolum 
diabolicum, and is a native 
of the interior of Africa. Its 
most remarkable features are 
the sidewise widening of the 
thorax, which is sharp edged, 
and of the abdomen. The 
lower ends of the second 
joints of the legs are also 
broadened out in leaf shape. 
A glance at the fore feet with 
their armature of spines will 
show us what terrible wea
pon� they must be. The 
helmet-shaped projection on 
the head is peculiar to several 
tropical species. - Illustrirte 
Zeitung. 

• • •  
Iluportancc or Bacteria. 

" We must not think too 
hardly of bacteria, " says Dr. 
H. W. Conn, of Middletown 
Wesleyan University. " It is 
true that they are the causes 
of evil, that they produce 
disease ; but it is also true 
that they do good. They are 
our enemies, but they are also 
our closest allies. It is true 
that without them we could 
not have our smallpox nor 
our yellow fever, we could 
not have our diphtheria nor 
our s c a r l e t fever, neither 
should we have any of the 
epidemics. But when we re
member that it is through the 
agency of these organisms 
that we bal{e the loaf of bread 
that comes to our table ; that 
the immense brewing indus
tries connected w i t  h t h e  
manufacture of a l  c o h  0 l i c  
liquors are possible ; t h a t  
without them we could not 
get our vinegar or our lactic 
acid ; that without them we 
could not make our ensilage ; 
that these bacteria give the 
butter maker the aroma of 

his butter ; that it is the decomposition products of the 
bacteria that the cheese manufacturer sells in the 
market ; when we remember their agency as scaven
gers, how it is that they keep the surface of the earth 
clean and in a constant condition for the growth of 
plants : their value to the soil in decomposing the 
dead bodies of animals and plants, and thus enabling 
the same material to be used over and over again for 
the support of life ; and lastly that it is only through 
their agency that plants were originally enabled to get 
hold of nitrogen at all, and that we may hope for a con
tinuance of a supply of nitrogen to the soil-we will 
recognize that the power of bacteria for good far out
weighs their power for evil. " 

out from the ground on which it awaits its prey and is THE largest telephone s witchboard in the world is 
not distinguishable from the leaves and other parts of that in the Exchange at Berlin, Germany, where 7,000 
plants. Some are bright green, like the Mantis reli- wires are connected with the main office. 
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Sqnlntlng Draln8. and very possibly to that instinct of contradiction of an occasional scrape with a hoe, and during its fallow 

All of our brains squint more or less. There is not which 1 was speaking ? A great deal of time is lost in time no further care is taken of it than to let a rank 
one in a hundred, certainly, that does not sometimes profitless conversation, and a good deal of ill temper growth of reedy grass spring up some six or eight feet 
see things distorted by double refraction, out of plumb frequently caused, by not considering these organic in height. Among this grass can be seen the seedlings 
or out of focus, or with colors which do not belong to and practically insuperable conditions. In dealing and young plants of a new forest which would rapidly 
it, or in some way betraying that the two halves of with them, acquiescence is the best of palliations and take possession were the land to be permanently de-
the brain are not acting in harmony with each other. silence the sovereign specific_-Dr. O. W. Holmes. serted. 
You wonder at the eccentricities of this or that con- • • • , .  " In spite of this careless and exhausting method of 
nection of your own. Watch yourself, and you will ' .. he Cheull.try oC Gase8. cultivation the crops maintain an excellent average, 
find impulses which, but for the restraints you put Professor Dewar recently delivered a lecture on the and the same plot of ground serves for generations to 
upon them, would make you do the same foolish above subject at the Royal Institution, London, of support its owners. 
things which you laugh at in that cousin of yours. I which the Engineer gives the following abstract. He " The following extracts taken from notes taken at 
once lived in the same house with the near relative of began by explaining that the critical density of a sub- the time will serve to explain the apparently inexhaust
a very distinguished person, whose name is still hon- stance is about one-third that of its fiuid density. He ible fertility of a soil which does not at first sight show 
ored and revered among us. His brain was an active performed various experiments with carbonic acid gas any signs of unusual richness. 
one, like that of his famous relative, but it was full of at and near its critical point, and made the results " Were one to visit Yoruba during the early part of 
random ideas, unconnected trains of thought, whims, visible by projection on the screen ; the liquid acid was the rainy season only, it would appear impossible to 
crotchets, erratic suggestions. Knowing him, I could contained in a glass tube, and the critical point was account for these facts, . . . while under our feet, 
interpret the mental characteristics of the whole fam- reached by cautiously pouring hot water over the out- unnoticed, was going on the ceaseless labor of the real 
ily connection in the light of its exaggerated peculiar- side of the tube. He said that liquefied gases are, as a fertilizers of the land. 
ities as exhibited in my odd fellow boarder. Squinting rule, not good solvents; but he dissolved a trace of " In the dry season the mystery is at once solved, and 
brains are a great deal more common than we should . iodine in the liquid carbonic acid, which was under a in the simplest and most unexpected manner. The 
at first sight believe. Here is a great book, a solid pressure of about 100 atmospheres, and on then raising whole surface of the ground among the grass is seen to 
octavo of five hundred pages, full of the vagaries of the acid to its critical point the iodine was carried up be covered by serried ranks of cylindrical worm casts. 
this class of organizations. I hope to refer to this the tube by convection currents; in liquefying again, These worm casts vary in height from a quarter of an 
work hereafter, but just now I will only say that, the acid carried down all the iodine. In his next ex- inch to threE' inches, and exist in astonishing numbers. 
after reading till one is tired the strange fancies of the periment he raised to the critical point some liquid car- It is in many places impossible to press your finger up
squarers of the circle, the inventors of perpetual bonic acid to which a trace of essential oil had been on the ground without touching one. For scores of . 
motion, and the rest of the moonstruck dreamers, added-he did not say what essential oil. On liquefy- square miles they crowd the land, closely packed, up
most persons will confess to themselves that they ing again, the solution separated into numerous layers, right, and burned by the sun into rigid rolls of hardened 
have had notions as wild, conceptions as extravagant, each of different relative composition. clay. There they stand until the rains break them down 
theories as baseless, as the least rational of those which Professor Dewar then spoke of the solidification of a into a fine powder, rich in plant food, and lending itself 
are here recorded. body by cooling itself, and said that water can be made easily to the hoe of the farmer. Having carefully re-

I have not ventured very often nor very deeply into [ to become solid by the evaporation of a quarter of its moved the worm casts of one season from two separate 
the field of metaphysics, but if I were disposed to weight. He exhibited 5 inches of liquid �arbonic acid in square feet of land at a considerable distance from one 
make any claim in that direction, it would be the a tube, and on opening the capillary end of the tube by another, and chosen at random, I find the result to 
recognition of the squinting brain, the introduction of means of a small blowpipe flame, the rapid evaporation weigh not less than ten and three-quarters pounds in 
the term " cerebricity " corresponding to electricity, of the acid caused the formation of about one-half inch a thoroughly dry state. This gives a mean of over five 
the idiotic area in the brain or thinking marrow, and of solid carbonic acid in the tube, or not more than 10 pounds per square foot. Accepting this as the amount 
my studies of the second member in the partnership of per cent. He then drew attention to a great inverted of earth brought to the surface every year by these 
I-My-Self & Co. iron gas bottle, suspended under a strong tripod, and worms, we get somewhat startling results. I may say, 

Whether we shall ever find the exact position of the said that it was three-quarters full of liquid carbonic speaking from the result of numerous experiments, that 
idiotic center or area in the brain (if such a spot exists) acid; the total weight of the bottle and acid was 108 five pounds is a very moderate yearly estimate of the 
is uncertain. We know exactly where the blind spot pounds; that of the acid alone was 4 pounds. The work done by these busy laborers on each square foot 
of the eye is situated and can demonstrate it anatomi- nozzle of the bottle was inserted in the mouth of a long of soil. Even at this moderate estimate, however, of 
cally and physiologically. But we have only analogy narrow bag, and tap turned on. The escaping car- the annual result of their work, we have a total of not 
to lead us to infer the possible or even probable exist- bonic acid then by evaporation froze a portion of itself less than 62,233 tons of subsoil brought to the surface 
ence of any insensible spot in the thinking center. If into carbonic acid snow, which deposited itself in the on each square mile of cultivable land in the Yoruba 
there is a focal point where consciousness is at its bag, and was found to weigh 30 per cent of the liquid country year after year, and to the untiring labors of 
highest development, it would not be strange if near acid used ; this Professor Dewar stated to be an exces- its earth-worms this part of West Africa owes the liveli
by there should prove to be an anresthetic district or sively large yield, the ordinary yield being but 15 or 20 hood of its people. Where the worms do not work, the 
limited space where no report from the senses was per cent. Carbonic acid snow floats on water. He Yoruba knows that it is useless to make his farm. 
intelligently interpreted. · But all this is mere hypo- compressed some of it into ice, and then it sank in " Estimating one filquare yard of dry earth by two 
thesis. water, of which it had 1%, times the density; it was feet deep as weighing half a ton, we have an annual 

There is a great good to be got out of a squinting nearly transparent. It evaporated slowly, and without movement of earth per square yard to the depth of 
brain, if one only knows how to profit by it. We see liquefying, for it is a boiling solid. In its liquid state two feet, amounting to not less than forty-five pounds. 
only one side of the moon, you know, but a fellow it has a higher temperature than at its boiling point, From this it appears that every particle of earth in 
with a squinting brain seems now and then to get a so that the ordinary condition of things is reversed. each ton of soil to the depth of two feet is brought to 
peep at the other side. I speak metaphorically. He Liquid carbonic acid fioats on water at ordinary tem- the surface once in twenty-seven years. 
takes new and startling views of things we have al- peratures, and Professor Dewar, by means of projec- " The earthworm which produces such surprising re
ways looked at in one particular aspect. tion apparatus, exhibited it fioatiIlg on water. suIts has been identified as a new species of Siphonogas-

There is a rule invariably to be observed with one of As an instance of one of the methods of measuring ter, a genus known hitherto only in the Nile Valley." 
this class of intelligences : :Never contradict a man abnormally high pressures, he exhibited a glass tube, • • •  , • 
with a squinting brain. I say a man, because I do not closed at one end, silvered inside, fu,ll of air, and in- Arizona Onyx. 

think that squinting brains are nearly so eommon iIi verted over mercury. All this was put inside a vessel Arizona onyx is fast gaining a reputation in the 
women as they are in men. The " eccentrics " are, I subjected to the action of the hydraulic pump until a East, and the day is not far distant when most of the 
think, for the most part of the male sex. pressure of 500 atmospheres had been reached. The onyx used in the United States will come from this 

Are not almost all brains a little wanting in bilateral rising mercury ate away the silver ; so that when the Territory. The great beds of this precious stone in 
symmetry ? Do you not find in persons whom you tube was taken out and examined it could be seen into Yavapai and Maricopa Counties alone, when sufficient-
love, whom you esteem, and even admire, some marks what compass the air had been compressed. ly developed, will supply a greater part of the demand. 
of obliquity in mental vision ? Are there not some _ ' . ,  - Even now from two to five car loads are shipped from 
subjects in looking at which it seems to you impossible Work oC Earth-Worms I n Yornba Conntry, West the Yavapai beds, and arrangements are being made 
that they should ever see straight ? Are there not ACrlea. to increase the output, and by the 5th of May, teams 
moods in which it seems to you that they are disposed In the " Proceedings of the Royal Geographical So- will be moving several tons a day from the Cave Creek 
to see all things out of plumb and in false relations ciety," October, 1891, Mr. Alvan Millson gives the fol- mines. 
with each other ? If you answer these questions in the lowing account of the extraordinary work done by The Yavapai onyx beds, owned by W. O. O'Neil and 
affirmative, then you will be glad of a hint as to the West African earth-worms: partners, are probably the most extensive mines of the 
method of dealing with your friends who have a touch " Northward from Ibadan, which may be described kind known, being ahnost a solid body one mile by one 
of cerebral strabismus, or are liable to occasional as the center of the chief military and commercial mile and a half in extent. At present about forty men 
paroxysms of perversity. Let them have their head. power in Yoruba, two days' journey-about forty miles are engaged in taking out the stone that is being 
Get them talking on subjects that interest them. As -through many villages, and a landscape dotted far shipped to Chicago, New York, Cincinnati and other 
a rule, nothing is more likely to serve this purpose and near with oil palms (Blais guineensis), along a Eastern cities, where it is worked into table tops, etc. 
than letting them talk about themselves ; if authors, road thronged with travelers. brings one to the capital Probably the largest slab of oynx ever taken out in one 
about their writings ; if artists, about their pictures or of central Yoruba, Oyo (Awyaw). On lE'..aving Ibadan, I .  piece was dug out of the O'Neil ledge, it being 23 X 10 
statues ; and generally on whatever they have most passed in the course of our morning's march over 4, 700 ! feet, and 26 inches thick. The stone from this claim is 
pride in and think most of their own relations with. men, women, and children, hurrying into the great city I very fine grain and takes a much higher polish than 

Perhaps you will not at first sight agree with me in from the farm villages, with loads of maize, beans, the celebrated onyx of Mexico, and it contains colors 
thinking that slight mental obliquity is as common as yams, yam fiour, sweet potatoes, fowls, pigs, ducks; or that were exhausted many years ago in the Mexican 
I suppose. An analogy may have some infiuence on driving cattle, sheep, and goats ; or mounted on small mines. Then, too, the mines of that country never 
your belief in this matter. Will you take the trouble to native horses which amble quickly along under the turned out pieces larger than five or six feet square. 
ask your tailor how many persons have their two combined infiuence of an Arab ring bit and an armed So far as developed, the Cave Creek onyx beds do not 
shoulders of the same height ? I think he will tell you spur, which leaves its traces in deep scores along the seem to be as large as the Yavapai beds, though the 
that the majority of his customers show a distinct dif- flanks of the poor animals. stone is as fine, but even as they are, they will produce 
ference of height on the two sides. Will you ask a " Far and wide the land has, for generations, and in- large amounts and in blocks of very satisfactory size. 
portrait painter how many of those who sit to him deed for centuries, been cultivated by these industrious d. B. Dougherty, of New York, is doing a great deal of 
have both sides of their faces exactly alike ? I believe natives. The hatchet, the fire, and the hoe have re- development work, and as soon as the road is com
he will tell you that one side is always a little better moved all traces of the original forest, save indeed pleted, which will be in a few days, he will put teams 
than the other. What will your hatter say about the where a dark trail of green across the landscape shows to hauling and loading it on to the cars at Phenix, for 
two sides of the head ? Do you see equally well with where the valley of some narrow watercourse or larger shipment to New York. -Phenix Gazette. 
both eyes, and hear equally well with both ears ? Few river is hidden among trees. _ ' . ,  • 
persons past middle age will pretend that they do. " For two or three years at most the land is allowed THl<� recent performance of the steamer City of New 
Why should the two halves of a brain not show a to lie fallow, while for three or four years double or York was 20 ·06 knots per hour throughout the voyagt> 
natural dift'erence, leading to confusion of thought, I treble crops a.re raised with no furlher cultiva.tion than from New York to Queenstown, 2,896 miles. 
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Modern Aerial Navigation. and mystery of flying against a breeze consists in certain localities, for instance, rock maple for bolsters 

Captain J. D. Fullerton lately read a paper at the maintaining an accurate balance. Th e wings and tail and bed pieces, and locust, birch, elm, and even blac� 
Royal United Service Institution on " Modem Aerial are incessantly in motion, but the motion is very walnut, for hubs. 
Navigation, "  concerning which The Engineer makes smalL A gull will sit on a fifteen miles an hour breeze, But the three woods named have been the chief re
the following observations : and go ahead at ten miles an hour, and it will turn its liance for good work, and now that hickory and white 

The paper was a fairly complete resume of the whole head and bend its neck and pook at a neighbor in the ash are becoming so scarce, especially the former, and 
subject of ballooning, especially for military purposes, most unconcerned fashion. In the crowd of gulls, how- good, tough white oak is no longer found in great 
while reference was made at some length to the problem ever, one is jostled. The least thing seems sufficient abundance north of the Ohio River, while it is called 
of flight. It is well kno wn that Mr. Maxim, . of gun to upset the delicate balance. With a scream of an- for for so many other purposes as to greatly enhance 
fame, has for some years directed his attention to this noyance the bird drops. There is a quick flapping its value, substitutes of as nearly equal value as possi
problem. He has spent nearly £10, 000 on experiments, twist, and the gull goes whirling down the wind for a ble, in strength, durability, and elasticity, are eagerly 
and is confident of ultimate success. Captain Fuller- hundred yards or so. Then with an indescribable effort sought after, that may be furnished cheaper than the 
ton quoted the following utterance of Mr. Maxim : " If it turns round, head to wind. spreads its pinions, and old stock. 
I can rise from the coast of France, sail through the comes sailing up at thirty miles an hour, with out an Of al l the woods tried, probably rock elm has proved 
air across the Channel, and drop half a ton of nitro- effort, to resume its place in the crowd looking out for the most satisfactory for many uses in wagon build
glycerine upon an English city, I can revolutionize the scraps thrown overboard. When the breeze is steady ing, where' one of the three, oak, ash, or hickory, has 
world. I believe I can do it if I live long enough. If I all goes well, but gusts greatly disconcert the gulls. heretofore been almost exclusively used. Its elas
I die, some one will come after me who will be success- The gusts literally upset them, and the birds scream ticity and general toughness should recommend it for 
ful if I fail. . . . It can be done as sure as fate. I incessantly with vexation. At last they give up sail- axles, bolsters, and reaches. Indeed, it is being sawed 
have spent $45, 000 already upon it, and I did not enter ing and take to flapping, and then they must be very for these purposes to a large extent in some sections, 
upon the work until I was convinced that the idea was hungry or scraps very plentiful to keep them in the a num ber of the Wisconsin and Michigan hard wood 
practical." This is a sufficiently alarming prediction. track of a steamer. mills having large orders for future sawing. 
But it is not necessary that a flying machine should be But it will be asked, How is it that a bird can ad- While it may be true that the bulk of such stock at 
employed. Lord Dundonald proposed during the vance against a h ead wind ? Dozens of answers have present goes to the small wagon makers and repair 
Russian war to send up a balloon, in the car of which at various times been given to this question, and pages shops, it is also true that some of the largest manu
was to be carried a few hundredweights of iodide of of formulre have been devoted to the subj ect. It can- factories in the country are ordering a good rleal of 
nitrogen. When the balloon was over Sebastopol, the not be said, however, that a perfectly conclusive an- rock elm for their season's stock, while the bend· 
explosive was to be suffered to fall into the town. It swer has yet been supplied. A theory was advanced ing factories are taking a large increase over a year 
is doubtful if the necessary quantity of iodide of nitro- in our pages by a correspondent some years ago which ago. 
gen could have been got together or handled in any . deserved, we think, far more attention than it received. This should be good ne ws to the hard wood men of 
way, seeing that sm all quantities of it are exploded by � His explanation is very simple. A bird is, according i the extreme North, where the timber is found of the 
tickling them with a feather in laboratory experiments. to it, in precisely the same condition as a fore-and-aft best quality and in greatest abundance. They will 
B ut in the present d&y there are, of course, available rigged boat sailing close-hauled. In the case of a be gainers from the fact that it will allow them to 
far more manageable and more powerful explosives. boat, or, better still, of an ice yacht, the plane of the clean up another kind of timber when logging a piece 
Captain Fullerton believes, as does Mr. Maxim, that sails is vertical. But a little reflection will sho w  that of hardwood land. If they can market their rock 01' 
the flight problem would be solved at once if only a much the same result would be got if the plane was not gray elm for wagon stock at a fair price, and their soft 
sufficiently light and powerful motor could be obtained. vertical but horizontal. Indeed, cutters when racing elm for furniture and h oops, and can add beech to 
This is possible ; but it is worth while to consider sometimes heel so much that the sails, instead of being the list of flooring stocks, they will · have less to com
whether such a motor is actually needed, and why it is vertical, stand at an angle of 50° or so with the horizon. plain of than now. 
that flying machines have not yet been made a suc- It is essential, however, to a boat sailing close-hauled The elm is a noble tree, in its native habitat, but is 
cess. that she"shall have a second force besides that of the by no means so abundant as is thought by many, and 

An y one who has spent a day or two at sea can wind acting on her. This is supplied by the water, while it can be marketed at present at a profit at a 
scarcely have failed to observe the flight methods of which holds her up to the wind. If she did not, in much less price than white oak , the general free use of 
gulls. They will follow a steamer for hours together sailor's phrase, get a good hold of the water, she would it for wagon and carriage building would, in a few 
with very little effort, if only the ship is going head to be pushed Iiideways before the wind, and would make years, greatly enh ance its value, by producing a com
wind, or nearly so. For long periods individual birds leeway. In the case of the bird we have a horizontal parative scarcity. -N. W. Lumberman. 
will advance at ten miles or fifteen miles an hour with- instead of a vertical sail. The action of the wind on _ ' . ,  _ 
out flapping a wing. With a little trouble the observer the inclined plane tends to lift it up and drive it back. 

A g riculture-Flax and Hemp. 
can easily pick out individual birds in a flock, and he The equivalent of the water to the boat is supplied in 
will soon see that some of these fly with much less the case of the bird by gravity, its own weight holds it 

Census Bulletin No. 177, relating to the production 

effort than others. In the structure of the birds there down, and it goes ahead j ust as a close-hauled boat 
of flax and hemp in the United States, has been pre

is no difference. If he pursue his investigations, he does. But considerable skill is required to get the 
pared b?" �r. J ohn �yde, special agent in charge of 
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the statistICS of agrICulture. It shows the total area 

can scarce y a 0 arrIve a e conc USlon a g es resu ou 0 e oa ; an e same ru 0 s 
of land devoted to the cultivation of flax in 1889 to of this kind is not at all a question of power, but of good, as we have endeavored to show, of the gull. 
h b 1 318 698 th d t

· 
f fl d . 

d" d 1 kill St th t t t Th th 
. .  . 
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t t' I ave een , , acres, e pro uc IOn 0 axsee In lVl ua s . range as e s a emen may appear, e eory IS
. 

mgemous, an m many respec s
. 

sa lS- 10 250 410 bushels the roduction of fiber 241 389 we have not the smallest hesitation in saying that in factory; but It does not account for the soarmg of ' , , p  
. .  ' 

order that a gull may fly with very little effort indeed birds in a calm. Nor can it without some trouble be 
pounds, the amoun

.
t of flax straw sold or so utilized as 

it must be exceedingly skillful, and that certain indi- made to explain how birds can sail right in the wind's 
to have a determmable value 207, 757 tons, and t?e 

viduals in every flock are masters of the art of flying, eye which no boat not even an ice yacht, can 
total va�ue of all flax products $10, �36, 228. WhIle 

while others are very poor performers indeed. If ma�age
' flaxseed IS reported from 31 States, Mmnesota, Iowa, 

we take a dead gull, we can have it stuffed, It is stated that Mr. Maxim has got so far with his 
South Dakota, and Nebraska produce 80 '06 per cent 

with its wings extended !l.nd stiffened with wires. motors that he has obtained steam equal to 100 horse 
of the total amount, or 1, 035, 613 bushels in excess of 

We can put it into precisely the same attitude as power with one square foot of grate, or rather of the 
the entire production of the United States at the 

that assumed in life, and we can then try to make it equivalent of a grate, for he bums liquid fuel. But 
census of 1880. South Dakota had the largest acreage 

fly against a breeze and fail. All the conditions are the heat generated is so intense that no boiler plate 
devoted to flax, and Minnesota the largest production 

present save one-volition on the part of the bird. In yet made will endure it. We venture to think, how-
of seed. Of the States containing 1, 000 acres or up

the same way, we can put a pair of skates on a man, ever, that he may ultimately find that by working the 
ward in flax, Wisconsin had the highest average yield of 

and set him up on them on the ice, but he cannot plane system properly he will need very much less 
flaxseed per acre, 11 '42 bushels, and highest average 

skate. He has to learn the art, and the more skillful power than now seems to be reqqired. No matter 
value per acre of all flax products, $13. 39. The average 

he becomes the less is the muscular effort that skating what the machine, however, which ultimately flies, it yield for the entire country was 7 '77 bushels per acre. 

demands. It would not be impossible to make the ! will be found that the real difficulty will lie in pro- Throughout the greater portion of the principal flax

similitude of a bird, and to place a man in its body. viding the skill necessary for its management. This 
seed ·producing region flax straw is of little or no 

All the conditions for flight against a breeze might be skill will, of course, be different in kind from that value, and much of the so-called fiber is only an in

present, but the ma� could no more fly than an un- needed by the gull, but it will be none the less neces-
ferior <1Uality of tow, used chiefly for upholstery pur-
poses. There are indications, however, of the revival 

taught individual could skate. Birds, no doubt, ac- sary and difficult to obtain at first. 
quire the art!of flying very quickly, because of their in- • ' . .  • in the United States of a linen industry that will afford 

herited gifts in that respect ; and the world may yet Rock Elm. a market for fine flax fiber of domestic production, 

see men who have acquired the art through the efforts The growing scarcity of hickory and white ash has 
and revive a branch of agriculture that has for many 

of long generations of flying ancestors. We direct at- , prompted wagon builders to look about for substitutes. 
years been almost extinct. 

tention to this aspect of the question, because we be- ! The makers of common carriages are with them to a 
The total area of land devoted to the cultivation of 

lieve that it is an entire mistake to suppose that any : certain extent, while the builders of high.class carriage 
hemp in 1889 was 25, 054 acres, and the production of 

, fiber 11, 5i1 tons, valued at $1, 102, 602 to the producers. 
great amount of power is needed. If a flying machine i work ",till adhere pretty generally to the old woods, 

This branch of agricultural industry is confined almost 
were made on bird-like principles and tried, it would � finding, as yet, nothing that satisfies them where 
certainly fail. and as certainly we should hear that the I lightness, strength, and elasticity combined are re-

exclusively to the State of Kentucky, which produced 
93 '77 per cent of the total hemp crop of the country. 

failure was due to want of power. It is far more likely quired. The average yield per acre for the United States is 
that the failure would be due to want of skill. In Agricultural implement makers have substituted 1,029 pounds, and the average value per acre $44'01, or 
Eastern fairy tales we are told now and then that men steel and iron for wood in a large number of places 
have been transformed into birds. If we suppose that where it was formerly used exclusively. The imple-

$95. 79 per ton. 

Mr. Maxim was turned into an eagle by some bene- , ment factories are using less than one-half the lumber 
ficent fairy, he would find yery great difficulty in even i they did only a few years ago. The light forged or 
shuffiing over the ground, and flight would be to him I cast steel plow beam has taken the place of the clumsy 
an utter impossibility. His energy would no doubt in- ' wooden one of our fathers, that formerly absorbed 
duce him to try his wings, and after some time, if he I a large amount of the finest white oak, while the airy 
�d not kill or maim himself during the flrst month, : spring tooth harrow, entirely of steel, has superseded 
he would perhaps be able to flap about in the air in an I the old time V-shaped implement that formerly vexed 
ungainly fashion, greatly, no doubt, to the surprise the bosom of Mother Earth. 
and amusement of the real eagles. In a word, it is not But while the others have reduced the amount of 
so much the want of means of flying' as the want of lumber more or less required in their special lines, the 
knowledge of how these means are to be used that makers of farm and road wagons and heavy trucks are 
stands in the way and prevents mankind from disport· still forced to use nearly the same amount of wood · as 
ing itself in the air. . formerly. White oak, white ash, and hickory have 

If we return to our gulls, it will be found that their I thus far been tbe chief woods used in wagon construc
proceedings well deserve observation. The whole a.rt tion. Other woodslha.ve been used for certain pa.rts in 

------------. __ 'H ... , �.�----------

Electrleal Su pplies. 

The extent to which the business of furnishing elec
tric light and power supplies has developed within a 
comparatively brief period is something quite pheno
menal, and does not readily receive full appreciation 
by those not having direct connection with this line of 
business. Something of its magnitude may be learned 
by looking over a handsome catalogue of nearly 500 
pages recently issued by the Electrical Supply Co. , of 
Chicago, having also factories at Ansonia, Conn. The 
book is profusely illustrated, and contains so much 
that has been specially prepared for its pages that the 
publishers have protected their rights therein by a 
copyright. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliances. 

CAR COUPLING. - Edward P. East
wick, Jr., New York City. Two patents have been 
granted tbis inventor on an improved coupling device 
of the vertical plane type, in which the drawbar is pro. 
vided with an interior buffing plate or surface III the 
line of buffing force, and adapted to be engaged by a 
knuckle pivoted in the drawbead, the inner end of 
whicb is in engagement witb the buffing surface when 
the knuckle is in its coupled position. Tbe movable 
buffing plate or surface is provided with means of 
cushioning. wbereby tbe force of tbe buffing strain will 
he mitigated and the shock to tbe drawbar and the car 
wIl l  be lessened. A headle"s locking pin i� also pro
vided, wbich will  drop to its seat in the drawhead, no 
matter whether or not the mouth of the opening in 
which the pin slides be surrounded by snow or ice. 
An arrangement of openings is provided III the side 
and end of the drawbar shank through which the tail 
bolt is passed to obtain proper position and adjust
men t ;  and to economize in metal and facil itate anneal
ing in the construction of tbe knuckle. i t  has a vertical 
opening extending from top to bottom, and located 
aujacent to its pivot point. 

CAR C OUPLING. - William A. May
hal l ,  Gloster, Miss. Tbis coupling is designed to be 
simple, du rable, and inexpensive, and capable of 
coupling with an opposed higber or lower link coupler. 
The coupling pin when in uncoupled position is beld 
elevated by a spring-pressed latch, and tbe coupling is 
automatical ly effected by the drawheads heing brought 
sufficiently close together to operate the latches, re
leasing the pin, and throu�h the assistance of a 8priug
con trolled rock shaft connected witb it. An operating 
lever is connected with the rock shaft at the side of the 
car, the lever hangmg down and being at all times out 
of the way, and the connection of the shaft wi th the 
coupling pin is such that the drawhead may move 
lateral ly witbout affecting tbe connection. 

S P A  R K ARRESTER AND DRAUGHT 
REGULAToR.-Walter M. Letts, Sedal ia,  Mo. In the 
Elmoke box of the locomotive, in its upper portion, an 
imperforate partition is "rranged to embrace the steam 
dranght nozzle, while a -deflector flue is secnred to the 
flne sheet of the boi ler and extends forward above the 
flues to a point adjacent to the partition, the attacb
ments being so constructed and arranged that the sparks 
and cinders will be retained in the smoke box, and tbe 
locomotive may be given any necessary amount of 
draugllt. 

l1Iiscellaneous. 

FORE HEARTH.-Adam J. Schumacher, 
Butte City, Montana. This invention relatel:! to fore 
hearths for smel ting furnaces, for use in connection 
with a discharge trougb patented by the same inventor. 
It consists of an incliued tank witb outlet spouts in 
tbe upper edges of its ends, a lining of refractory ma
terial, a transverse water partition dividing the tank 
into two compartments, and there being a continuous 
discbarge of slag and bullion tbrougb tbe spouts, there 
being no need of ladles to dip out the bullion. Tbe 
construction is simple and durable, and the slag is 
completely separated from tbe molten metal, there being 
a formation of a cover from the slag for tbe molten 
metal contained in the device. 

NEWSPAPER FOLDING MACHINE. 
Cyrus N. Walls, Taylorvil le, Ill. This invention pro
vides a feeding attacbment adapted to deliver news
papers to Ihe machine as they come from tbe press. It 
consist� of a series of movable carrying tapes extending 
over pulleys at one end of the slotted fold ing table and 
over large wheels at its opposite end, a series of 
diagonal guide tapes having their lower ends carried 
by rollers arranged within the loops of the carrying 
tapes. The feeder may be adapted to any kind of 
folder, and will carry the papers sidewise as they come 
from tbe press and place tbem in position to be folded 
w i th the aid of any gri pping mecbanism or any hand
operated machinery. 

D UlIIPING ApPARATUS. - Philip Imig, 
Minier, Ill. This improvement relates more e8pecially 
to apparatus for use in unloading ear corn or other 
li:rain into a crib, providing therefor a track adapted 
to support a wagon, a movable inclined platform being 
mounted on the track, and a cbute to fit upon the track 
behind and under the wagon box. It is an extremely 
cheap and convenient apparatus for application to any 
grain crib, by means of wbich a farmer may unbitch 
his team, run his grain wagon over the crib, an1 quickly 
d U lUP tbe load into any desired part of the crib. 

PHOTOGRAPHIC SHUTTER. - Julius R. 
Albrecht and Emil Ortmann, New York City. A leus 
shutter and cor..nected operating mechanisDl are pro
Vided by tbis lDvention, the shutter being ea8ily regu
lated and conveniently applied to lens tubes of differ
ent sizes, and being adj ustable for use in making ina 
stantaneou" photograpbs or for time exposures. It can 
be operated witb tbe greatest rapidity and will sbow 
the largest possible opening for a shutter of its size, 
bein� operateu by the simple pressure of an air bu:b. 

AUTOMATIC ELECTRIC TIME CHECK.
Charles K. Jaruine, Georgetown, Bfltish Guiana. This 
is a device for receiving the checks or tickets of em
ployes in manufacturing establishments, offices, etc., 
and consists in tbe combination witb a compartment 
drawer of .an electrically operate,1 deflector, for guid
ing the tickets into one or the other of the compart
ments of the drawer, according to whether the ticket is 
dropped into tbe apparatus early or late. Combined 
witb tbe deflecting apparatus is an indicating plate to 
display the words '� early " or h late," 80 that it may 
be seen by the employe when the ticket is dropped. 

PROPORTIONAL FLUID M E T  E R. -
Donald McDonald. Louisvil le, Ky. This is an im
provement in meters adapted for measuring water or 
otber hqnids as well as gas, and in this meter both the 
main condnctor and the small cond uctor tbat leads off 
to the meter are provided wi th partitions or diaphragms 
having perforations through which the fluid pas.es. 
The diaphr"gms are differential, and a pre8sure 
regulator and liquid gauge are interposed between and 

J citutiftc �tUtri,au. 
connected with the meter pipe and anotber pipe of like 
diameter, tbe latter leading off from tbe service pipe on 
tbe outflow side of its diapbragm. 

CHECK BIT.-Lester C. Swift, Plano, 
Ill. Tbis is a double check bit, comprising upper and 
lower bits and a strip having an eye loosely embracing 
the upper bit and extending tberefrom across tbe lower 
bit aud rigidly secured tbBreto, tbe two bits being con
nected so as to be held in u fixed pOSition in relation to 
eacb otber. Tbe bit is adapted to prevent tbe horse 
from bogging on the check, and also to prevent tongue 
loll ing and stumbling. 

MEASURING REEL. -Herbert L. Stull, 
Stoddart.ville, Pa. Tbis is a device especially adapted 
for measuring clotb in tbe web and automatically 
registering the length of cloth measured. It comprises 
a case in which is mounted a spool baving a meusuring 
cord, an indicating wbeel driven from the srool, a dial 
parallel witb the wheel baving an aperture tbrougb 
which the n umbers on the wbeel are successively 
visible, its face having a spiral hne with a scale and an 
indicating hand. A spring-propelled sbaft parallel 
With the axis of tbe spool is  geared to it  hy a train of 
mul tiplying gearing for rewind ing the spool . 

TAIL PIECE FOR STRINGED INSTRU
MENTs.-Cbarles J. Cook, Montreal, Canada. Tbls im
provement is adapted for use with violins, guitars, 
banjos, and all kinds of stringed instruments, and 
consists of a tail piece provided with independent cam 
levers for pinching or holding tbe tail ends of the 
strings of tbe instrument, instead of secnring them by 
ty ing knots or otherwise. 

S K A T  E. - Ubel Wierda, Winsum, 
Netherlands. This improvement provides a detachable 
hlade wbich is preferably made reversible and formed 
with two different styles of running edges, and also 
provides a novel means of holding the blade to the 
skate body or foot plate, whereby blades suitable for 
all styles of skating and for hard or soft ice may be in
terchangeably employed in connection with one common 
body, and the latter may be fashioned to suit individual 
tastes as to tbe meaus of securing tbe skate on the shoe 
or adjusting the blade. 

FASTENING DEYICE. - Charles Liebe, 
New York City. Tbis is an improvement ou a form�r 
patented invention of the same inventor, providing a 
fastening device which may be used to attach togetber 
two pieces of furniture. to fasten a door, or to fasten 
adjacent pieces of almost any rigid substance. It con
sists of a face plate having a slot and mortise witb op_ 
positely inclined end walls, a bed plate baving a swinging 
latcb entering the face plate slot, wbile a locking cam 
lever is pivoted above and swings upon the latch. 

ICE CAN.-Charles E. Struck (address 
Struck & Fiscber, 649 and 651 West 42d Street, New 
York City). Tbis is an ice· making can or vessel having 
its bottom and two of its adjacent sides jacketed or in
sulated and its two remaining adjacent sides non
jacketed or non-insulated, whereby tbe water will be 
frozen gradually and mainly from one side, the 
refrigeration !>cing cbecked on tbe other side. By 
tbis means tbe Impurities contained in the water are 
prevented from becoming flxed in the main body of tbe 
ice and are driven over to the warmest surfaces or 
corners, where the ice containing such impurities may 
be afterward readily hroken off, leaving a block of pure 
or crystal ice. 

CLOTHES LINE. - David F. Covert, 
Rapid City, South Dakota. This is a wire clothes line 
having holders integral therewltb for securing the 
clotbes on tbe line. It is composed of a series of l inks 
bent at their ends to form opposing spring loops over 
the main body part, and terminating 10 coils adapted to 
shut over or receive witbin them tbe main body part of 
the li nks, the line being readily shut up close when not 
required for nse hy sliding or folding the links one 
upon or witbin tbe otber. Tbe l ine may be easily 
lengtbened or sbortened by adding or removing link., 
eacb link being readily engaged by simply l ifting tbe 
spring loops of tbe links. 

WillRLIGIG.-Alfred Moe, Jersey City, 
N. J. This is an advertiSing device comprising a wind
mill carrying a series of flgures, with means for impart
ing a rotary movement to tbe figures independent of the 
movement of the wheel. The constructlOn is very 
simple, but the device is capable of imparting un ique 
and apparently erratic movements to various figures to 
attract. attention, and is also adapted for nse as a toy. 

GAME BOARD. - George Stackhouse, 
Pittsburg, Pa. Thil:! is a toy in imitation of a ten pin 
alley witb an automaton arranged to bowl, tbe bowling 
alley having suitable troughs around it. sides and ends 
for receiving the b3lls, a tilting returning trough carry
ing tbe balls to tbe point of starting, wbile an automa
ton with a swinging arm is connected with the tilting 
trougb and an incli ned plane receives and projects the 
bal l .  Combined with tbe alley is a wheel of fortune to 
rec�ive and project tbe ball .  

DESIGN FOR A HINGE. - Sidney L. 
Stiles, Watseka, Ill. The leading feature of this design 
consists in tbe curve or bend and tbe edge contour of 
the leaf. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
Bend nsme of tbe patentee, title of invention and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

GEOLOGICAL SURVEY OF NEW JERSEY. 
Annual Report of the State Geologist 
for the Year 1891. Trenton, N. J. 
1892. Pp. 270. 

Tbe drift or Pleistocene formations and the economic 
geology of the State are tbe main topics of the geologi
cal section of the 1891 report. The glacial deposit., 
moraines and extra morainic formations are considered 
at length, and characteristic illustrations are given, in 
economical geology. The oak and pine land belts are 
descrihed. Water supply and water power, the latter 
utilized and unutilized, artesian wells, Passaic River 
drainage ( the work. at Li t t le  Fal l .) .  i ron mines and 
minertll stall l'1o t i (s  are the princi pRJ I'm bjectR tff�ated. A 
nseful featnre of the report is a list of tbe publications 

of the survey, including Professor Cook's unrivaled 
series of topographical maps. The maps are snpplied 
at :l5 cents per sbeet-a strictly nominal price, wben tbe 
val ne and accuracy of tbe series i8 conSidered. Tbere 
are now twenty sbeets, eacb twenty-seven by tbirty
seven inches. 

BATEAUX ET NAVIRES. By Le Marquis 
de Folin. Paris : Librairie J. B. 
Bailliere et Fils. 1892. Pp. viii, 328. 
Price 75 cents. 

Tbis work, wltb 11W pretty little sketcby illustrations, 
treats principally of tbe smaller boats of all nallom, 
in whicb craft mdigenous peculiarities are most largely 
dcveloped. We note some omissions, however, the 
Uni ted States craft being excluded in great part, wbile 
the sbores of tbe European continent are larli:ely drawn 
on for subjects. 

ANLEITUNG ZU DEN LABORATORIUMS
ARBEITEN. By Alexander Lainer. 
243 illustrations. 99 pages. Price 3 
marks. Halle a. S. , Germany : Wil
helm Knapp, publisher. 

The charge for lnsertimt und<r tMs head is One Dollar a line 
for each ilnsertimt ; about ei<]ht words to a line. Ad,'er
tisements must be received at publication office as earlll as 
ThursdaV mornino to appear in the jollowin{1 week's issue 

Dynamo for Sale-One 200 light dynamo. In first clllSs 
order. Good as new. W. P. Davis, Rochester, N. Y .. 

Shingling gauge patent for sale. See page 310. 
Acme engine, 1 to [) H. P. See adv. next iSBue. 
u U. S." metal polish. Indianapolis. Samples .tree. 
Presse. & Dies. FefTacute Mach. Co., Bridgeton, N. J. 
6 Spindle TUfTet Drill Presses. A.D. QUint, Hartford,Ct. 

Universal and Plain Milling Machines. 
Pedrick & Ayer. Philadelphia, Pa. 

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

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

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & Sons, Elmira, N. Y., and H Dey 
Street, New York. 

Household altar. described on page 371. Patent for 
sale for U. S., or State rights for sale. Address L. H. 
Baudet, 91 Sixth Avenue, New York City. 

The best book for electricians and beginners in ele� 

WITH EDISON AT SCHENECTADY is the tricity ls "Experimental Science, " by Geo. M. Hopkins. 

By mail, M ;  Munn & Co., publisbers, 361 Broadway. N. Y. 

Tbe handsomely illustrated li ttle book gives ful! in
structions for performing laboratory work, and is more 
specially intended for tbe use of professional and 
amateur photograpbers, to enable them to carry out ex
periments and otber laboratory work in the most effect
Ive manner and with simple, inexpensive apparatu�. 

title of a nDlque volume of photographs i l l ustratir.g tbe 
plant of tbe general Electric Company at. Scbenectady. 
There is portrayed in a grapbic mauner tbe interiors 
of various machine sbops. Shows gronps of employes at 
work, and, in 1act, shows in 8S clear a way as postHble 
bow the electric macbinery is constructed and handled, 
A feature of the book is the frontispiece. Here are 
portraits with their autograpbs of Edison. InsulI, 
Kruesi, Turner, and other Scbenectady officials. The 
book is  withal artistic, and will be of interest to any 
one interested in electricity. Tbe pbotograpbs arc of 
tbe higbest order and reflect great credit npon tbe com
piler and publisber, Mr. W. H. Butler, of Scbenectady, 
N. Y., to whom subscriptions should be sent. The price 
is $6 for half-seal binding and $10 for all.seal leatber 
and li:old edge cords. 

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N . 

.;rUNE NUI1IBER.-(No. 80.) 

TABLE OF CONTENTS. 
1. Handsome plate in colors of a residence recently 

erected at Plainfleld, N. J. Perspective views. 
floor plans, etc. Oscar S. Teale, arcbitect. Cost 
abont $12,000. An excellent design. 

2. Plate in colors of a cottage erected at Bensonhnrst. 
Long Island, N. Y. Perspective elevatIOns and 
floor plans. Cost 53,450 complete. P. F. Higgs, 
arcbitect, New York. 

3. Engravings and floor plans of tbe Crescent Block 
of sax houses erected on Golden Hill, at Bridge
port, Conn. An excellent design. Total cost 
of six bouses $55, 000 complete. Messrs. Long
staft & Hurd, arcbitects, Bridgeport, Conn. 

4. A handsome residence at Babylon, Long Island, 
N. Y., recently erected for F. H. Kal bfleiscb, Esq. 
co.t $17,500 complete. Two perspective views 
and floor plans. H. J. Hardenberg, New York, 
architect. 

5. A school bouse at Upper Montclair, N. J. Perspec
tive view and ground plans. Cost $12,200 com· 
plete, including heating and ventilatmg appara· 
tns. Geo. W. Da Cunha, architect, New York. 

6. Perspective views of several very attractive dwell
ings located near New York. 

7. A suburban residence of attractive design erected 
at Lowerre, N. Y. Cost $2,800 complete. Floor 
plans and perspective view. 

8. Tbe St. James' Episcopal Church at Upper Mont
clair, N. J. A picturesque design . Cost $8,000 

complete. Messre. Lamb & Ricb, arcbitects, New 
York. Perspective view and ground plan . 

9. A residence at Ludlow, N. Y. Perspective and 
floor plans. Cost $8,500 complete. 

10. A comfortable summer residence at Asbury Park, 
N. J. Perspective and floor plans. Cost $6,250 

complete. 
11. Proposed rai lway tower for the Colum bian Exposi

t.ion at Cbicago. 
12. Sketcb of the new City Hall, Pbiladelphia. - A 

magnificent structure. 
13. Miscellaneuns contents : Cork pavement. - Best 

treatment of bard wood floors.-Tbe twin stair
case, i I Iustrated.-Tbe electric stair chmber, il
lu.trated.-The sick room temperature. - Stair 
builder's goods, iIlustrated.-OrIlamental bard
wood floors.-Large winding partition doors.
The .. Alberene " laundry tub.-Hollse heating 
and ventilation.-Nolan's .hot water and steam 
heater, i llustrated.-The crnshing resistance of 
bricks. ·-An excellent motor, i l lustrated.-A suc
cessful hot water heater, iIlustrated.-The lacqner 
tree.-A self-retaining dumb waiter, illustrated. 
-Architectural wood turning, i l lu.trated. 

Tbe Scientific American Arcbitects and Builders 
Edition is issued montbly. $2.50 a year. Single copi9@, 
25 cents. Forty large quarto pages, equal to about 
two bundred ordinary book pages ; forming, practi. 
cally, a large "nd splendid MAGAZINE OP ARCHITEC' 

TURE. ricbly adorned with elegant plates in colors and 
with fine engraving_. illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied snbjects. 

The Fullness, Richness, Cheapness, and Convenience 

of thi8 work have won for it the LARGEST CIRCULATION 

of any Architectural pnblie&tion in the world. Sold bJ 
all newsdealer •• 

MUNN & CO., PUBLISHERS. 

361 Broadway, New York. 

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

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. Y. 

What do you want to buy? We will send without cost 
to YOll, catalogues, prine lists. and information concern" 
ing anything you wish. Paret, Willey & Co., 265 Broad" 
way, New York. 

Competent persons who desire agencies for a new 
popular book. of ready sale, with handsome profit. may 
apply to Munn & Co., Scientific American omee, 361 
Broadway, New York. 
G. D. Hiscox, 361 Broadway, N. Y., consulting engineer. 

Hydraulics, pneumatics, steam appliances. heating and 
ventilation, artesian and driven wells, tramways and 
conveying machinery, mill and factory plants. 

Given Away.-h In Brightest Summer Land " is the 
title of a very interesting and profusely illustrated book 
of over one hundred pages, describing in a readable 
form the attractions, historic associations, and other 
matters of interest in connection with the seashore re .. 
sorts of southeastern Massachusetts, of Cape Cod, New
port, R. I., and Martha's Vineyard and Nantucket. Sent 
free on application to U Puritan." P. O. box 5143, Boston, 
Mass., Inclosing four cents in stamps to pay postage. 
rrSend for new and complete catalogue of SCientiftc 

and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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1£5 
HINTS TO CORRESPONDENTS. 

Names and A ddress mnst accompany all letters, 
or no attention will be paid thereto. Tbis is for our 
information and not for puhl ication. 

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

I n q ll i rle. not answered in reasonable time should 
be repeated ; correspondents will bear in mind tbat 
some answers reqn ire not a little re8etlrch, aud, 
thougb we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Speci a l  Written Inform ation on matters of 
pPTsoDal rather than general interest Cllnnot be 
expected without remunerution. 

Sci e n tific American Supplem ents referred 
to may be had at tbe office. Price 10 cents eacb. 

Hooks referred to promptly suppl ied on receipt of 
prIce. 

lU l n e ral .. sent for examination sbould be distinctly 
marked or labeled. 

INDEX OF NOTES AND QUERIES. No. 

�\;:����g
d�fl����: : : : : : : : :  : : :  : : : : � : : : : : : :  : : :  : : : : : : . !!� 

Human body, cbar>ges ill. . . . . . . . .  . . . . . . .  • . . . . . . . . 4404 
Hydrau lics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4403 
Pitcb, to measure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4413 
Silver, analysis of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4408 
Steel rails. old. uses for . . . . . . . . . . . . . . . . . . . . . . . . . . .  .440.5 
Velocities of l ight and electricity . . . . . . . . . . . . . . . . . . . 4410 
Waterproofing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4407 

(4402) P. B. asks : What are the 
methods of grounding rlli ls of a single-lVire trolley 
road ? A. The rails of a trolley road are grounded at 
intervals by means of wires extending downward from 
tbe track to large earth plate.. An uninsulated return 
wire 1aid in the earth is sometimes used. 

(4403) F. W. says : The firm I am with 
are desirous of dralVing water from " creek 600 feet dis
tant from factory, and np an elevation of 24 feet; is it 
practicable ? If so, wbat size pump will they require to 
pump say 400 barrel., or 16,@ gallons, in a working 
day of 10 hours ? Would it not be much better to)ower 
the pump in a well say 8 or 10 feet ? A. You can draw 
the water 24 feet with great difficulty, from the "epura
tion of the air from the water and tbe large clearance 
usual in . pumps. Ins(ead of your proposed well, we 
recommend the raising of your supply level as much as 
po�sible by a ditch from up .tream, or by sinking tbe 
upper part of the suction pipe 5 feet or more, and also 
tbe pump to the same level. when tbere wi l l  be no diffi· 
culty in drawing a full sl1pply. The suction pipe should 
have a tight foot valve nnd be charged with water to 
start with, and bave easy means of recharging. Yon 
will require a pump witb 8 inch water cylinder running 
ot the piston speed of 80 feet per minu te witb a 5 inch 
suction pi pe. Size of steam cylinder to meet tbe pres
sure pnmped against. 

(4404) I. M. M. asks : 1. How long does 
it take for tbere to be an entirely new brain formed,also 
body ? We mean an entire change of every atom in 
both brain and body. If physiologists have ever as· 
certained tbe lengtb of time, I have not seen it. A, 
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About seven years bas been claimed for an entne cbange in tbe material of tbe buman body. 2. Wonld it do to use .beet iron in.tead of pla.tering in a dW6I1-ing bouse ? Our idea would be to cover it witb two or tbree tbickne •• es of paper. A. Sbeet iron will make a poor fini.b for tbe interior of a hou.e. We cannot recommend it. 3. Wbat power would be required to lift 
160 pound •• using an 8 inch and a 4 incb drum on tbe 
• ame shaft, .0 tbat tbe rope wind. up on tbe large drum ,vhile it inwinds from tbe .mal l f  I am an Invalid and am trying to invent an apparatus to lift me. A. It requires 80 pound. at periphery of tbe larger drum. 
4. How many pounds will a J4 inch. al.o a � incb rope lift witbout breaking ? A. Tbe breaking .train of a rope J4 incb diameter i. very uncertain, from the valne of material, and make J4 incb from 75 to 100 pound., l1i incb from 300 to 400 pound •. 

(4405) N. W. asks : 1. What use is made of old .teel rail. ! Can they be rerol'led into good new rail. ? I asked tbiA que.tion about tbree month. ago. but no reply. A. Tbere is a !(ood market for old .teel rail. for rerolling and for for!:ings for beavy macbinery. 2. Is tbere any good coking coal or anthracite coal in sufficient quantity for extenSIve mining purpo.e. in tbe United State. west of tbe Mis.issippi River ? If so, wbere located ? A. Good cokmg coal is found in Missouri, Kansas, Ind ian Territory, Colorado, New Mexico, Montana. and Wa.bington. Tbe coke manufacture is fa8t increasing in those States. There are .mull beds of autbracite in Colorado lind ArkansaA. 
(4406) C. W. N. writes : Tell F. W. S. No. 4337 that if be will take an ordinary tbree-cornered file and grind it to a point, keeping tbe edges .barp a l i ttle way back of tbe point, be cau bore a hole in plate glass With it by .imply turnin!: it with a brace and lubricating it wltb turpentine. Operate a. tbougb about, to bore a hole in a bit of wood. I bave a .ingle gas burner tbat reacbe. out into tbe room from tbe wall and bave made a queer dlscov.ery wbile playing witb it. Wben turning off the gas very .Iowly the otber evening. and wben tbe fiame bad almost disappeared, only a tbin line of blue remain in!:. it commenced to bu7.Z like a big fly. Wbat was the cau.e of the noise? A.k your readers the Significance of tbe pecul iar .bape of tbe prow of tbe gondola. A. Tbe gas burner produced wbat i. known a. tbe mu.ical fiame. Tbe sound is due to a series of explo.ion. occurring regularly. 

j'titutifit !tuttitnu. 
for .mall boats. take a carpenter'. rule and lay OIlC leg gg:b�r ���, t..��e.:��rand . . . . . . . . . . . . . . . . . . . . .. . .  476.U3 
on the outer edge of the propel ler blade and move the Compressor. roller. J. L. Myers . . . . . . . . . . . . . . . . . . . . . .  476,233 other leg parallel with the shaft and with this angle Condensing apparatus • •  team, W. E. Prall . . . . . . . . .  475.795 

I f Cookinj< or culinary vess� J. P. Eu.tis . . . . . . . . . . . . 476.137 strike off two l ines which .ball repre.ent the ang e 0 Copying pre.s. letter. J. "'. McCrone . . . . . . . . . . . . . . .  476.061 tbe blade. Tben multiply tbe diameter of tbe screw by Corset. N. E. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.882 
3'1416, wbicb will be tbe circumference of tbe revolv- ggh��r¢�:li�;:�';,':t.'i¥.·�I§��ii : : : : : : : : : : : : : : : : :  !�g:;\s� ing blades. With this di.tance. mea.nre at rigbt gg�t�lfngl.n ���g��c�u�h:��hiii 'co;;piitig"Pipe 475.988 angle. to the line repre.enting tbe .baft, to meet the 

I 
cOUp1inl!'. . . angular line repre.enting tbe track of tbe blade. '1'be 8��J'�:n���r'h�a<;i �r���f��·T: ·ii.:" ·sr:."& T it: 476.013 distance from this line along the l ine of tbe aXIs to the Morl!'an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.883 angular inter.ection first drawn is tbe pitcb of tbe g�:�g� �:�gl��: �: �.CE���'J..e.t.�.': : : : : : : : :  : : : : : : :  screw. Cultivator, R. P. Ashurst . . . . . . . . . . . . . . . . . . . . . . .•. . . . Curry comb, A. C. Decker . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

(4414) W. L. K. asks : Is there a way to g����r, ��:p�!�u�tic:�tee;·tlU�:�� �����nell . . . .  475,985 prmt ill brollze, or gold gilt direct, without having to Dash bar clip, A. Searles . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  475,811 u�e a brush or brollzing pad ? I see a great dt:al of such g:�b�P���h::fi:er��e���:' piafitB',' 'machine' 'for: 475,923 work wbicb look. a. tbougb it bud been printed direct VOD Oven & Panknin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.794 
from type or rule. Wbat puzzles me tbe mo.t is to R���:: g:��·h�d!r.S��I�·iiryiitii: : : : : : : : : : : : : : : : : : :  ���� know how to print bad!:es and do a nice job. A. We R:':�o':;�;i!':d-:}th�rS.������oi-. cuiiingpurpo,j,;s; 475.813 know of no way to print in bronze or gold gilt withou t means for .ettlnl!'. F. Kegel . . . . . . . . . . . . . . . . . . . . . .  475.778 using tbe bronzing pad. Mo.t badges are printed iu Display rack. E. Altman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476.029 

k Display rack. P. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.787 gold leaf on a bookbinder'. pre ••• You can ma e a fair- B�J'i�h:����n�u;;;a���k6.n<'l: ·Cas,;: : ." : ." : :  : ." : : : : : : : : :  !�t� looking job by printing witb a good quality of gold ink. Door hanger. Prouty & Turner . . . . . . . . . . . . . . . . . . . . . .  476.068 

TO INVENTORS. 
An experience of forty year •• and the preparation of mOre than one hundred thousand applications for patents at home and abroad, enable us to understand the laws and practice on both continents, and to possess unequaled facilities for procuring patents everywhere. A synop.i. of the patent law. of the United States and all :f.oreign countries may be had on u.pplication, and persons contemplating t he securing of patents, either at home or abroad. are invited to write to this office for prices which are low, in accordance with the times and our extensive facilities for conducting the business. Address MUNN & CO .• office SCIENTIFIC AMERICAN. 361 Broadway, New York. 

Door rack, J. L. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475,948 
B�r::. s�:!�y�t��st�c;t��: B. Searles . . . . . . . . . . . . • . . .  475,8ffi 

Drill. See Rock drill. Drill stock. C. H. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.949 Dry clo.et. W. O. Over . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.166 Electric conductor. C. W. Ba •• ett . . . . . . . . . . . . . . . . . . .  475.920 Electric light .hade. etc .• H. A. Miner . . . . . . . . . . . . . .  476.021 Electric machine. dynamo. W. Koedding . . . . . . . . . .  476.151 Electric meter. O. Ericsson . . . . . . . . . . . . . . . . . . . .• . . . . .  475,759 Electric terminal, H. Sanche . . . . . . . . . . . . . . . . . . . . . . . .  476,080 Electric wire holder, E. L. Lloyd . . . . . . . . . . . . . . . . . . . .  475,781 
�l���g:l ��s�i�����r�:r��r:"W.fp ?·d�r::;!���;,· 475,877 Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476.225 Electrode [for secondary batteries, making, A. Reckenzaun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475,197 
�l��:���. ��L�1rtil�8 .�.�������·:.·::::::::::::::: : : .  !��:8H 

INDEX OF INVENTIONS Elevator. A. P. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475,834 En�l�r� l'i.drt�:�ft�� .f�r. pla.�ln� .�i.r.cu��.r. �.����� 475.939 
�.r.:;:i�N.�������·l.W.o�f.���: .�: .�����: : : : : :  : :  !+�:�� Excavator, hydraulic, W. M. Douglas . . . . . . . . . . . . . .  475,936 Eyeglass or spectacle case, W. Birmingham . . . . . . . 475,995 FabriCS, decorating, H. G. Bunch . . . . . . . . . . . . . . . . . . .  476,033 Faucet. H. S. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.167 Faucet, G. W. Renton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Faucet, registering measuring, C. A. Miller . . . . . . .  . Feed trou�h. G. F. Robinson . . . . . . . . . . . . . . . . . . . . . . .  . Feed water heater. E. R. Stilwell . . . . . . . . . . . . . . . . . .  . 

For which Leiter. Patent 01 the 
United State. were Granted 

May 31, 1892, 

£. ND E�CH DEARING THA.T D&TE. �:��e���1ra�r.':.�.�����::::::::::::::::::::::::::.: : :  4: , Fence. W. B. Hud.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.865 

[See note at end of li.t about copies of these patents.] Fence gate. wire • .  T. Hult . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.867 Fence post. metallicli B. F. RandalL . . . . . . . . . . . . . . . .  476.069 Fibrous plant •• mac Ine for treating. J. L. �K.'i1iB: 476.161 
Addre.slDl< machine. G. S. Couch . . . . . . . . . . . . . . . . . . .  475.755 Jll:i.b���r!tl c!rrr:���:.Ciietii,;riDiiioD"::: :.": : : : :  !��:� 

(44 0 S J ks A th h Alarm. See Automatic alarm. Burglar atann. Finger bar. M. N. Laufenburg . . . . . . . . . . . . . . . . . . . . . . .  475.964 

su b.ta���s w�ic� n:i:� be: use;�or b��a���: b�!:�:� Arc�!fr�� ����.����'. ��;.I�.� :.�� .�������'. �: .�:. ��: 476.156 Jl��::'� �·���rJt.����.I�.' .?: .�������:::::::. : :  !�g:§#i 
wbich do not require to be wasbed out afterward? Per· i��.tlW. ':.l��oe�ig��.��������:::::::::::::::.: .... .. i��:MI Ji:gi�����'::�J�e�c.?ni�����'bi: ':i!idgeriy: : :  !+g:� manganate of pota.sium is .aid to be nsed. and the i�l':i��x'W�k. V.·k t�n�h��·:. : :· .... :: . .. .. . :: ... . ::.:·: ... : : :  !��t� Jla.k. �'he Den�al:a·fT S 'th 475 819 

475 965 Fl��r�ampem. If. i'h�ah"'m· . . .  �� . .  :::::::::::::.:: : : :  475'.855 color of the manganese oxide di.charged by mean. of iii:: :::rfag�F���eWei:ib: '::. : '. :'::. :'. : ':::. : ':.: .. . :: : :  476:108 Flue tbimhle. J. P. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . 476.111 sulpburous acid. A. Gaseous chlorine largely dilu ted Axle •• shaft •• etc .• manufactnre of. B. F. & F. T. Fluid. through .eparate chambers. method of witb air might do tbe bleacbing. It .hould be fol- Ba:f':!����r: ·L:.A: w;.ik,;r: : : : : : : : : : : : : : : : ." : : : : ::: : :  fig:� ��� .\'f.��r��':,';,,t.':,"n��������� . .  � . .  p�?���.i?�.�� 476.098 lowed by treatment wltb ga.eou • •  ulpburon. oxide. 2. Balling pre •• block dropper. E. W. Wickey . . . . . . . .  475.837 Flu.hing apparatu •• wa.te pipe. W. M. Haworth . 476,012 Are tbere any cheap preparation. be.ide. rubb(,r and Banjo. B. E. Shattuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476,083 Fly and in.ect escape for door •• window •• etc .• J. 
gutta-percha wbicb wben applied to bagging would make Barit".I"A.�t�':/�?����.ti��. �.�� . .  ���':�:� . .  ��: 476.180 Fly �"'�:����I�kY; T H"S;i,"itii: : : : ' : : : : : : : : : : : : : : : : : :  t��:W it wl1terproof and at tbe same time fiexible ? A. To �:��e;p��;!l'{;.?n�,;Jf::I���Ord &·G .. Vlii: : : : : : : : : :  f��:�� Jg�'l1fa�;.yes��r�o�:�����!�: H. W. Los . . . . . . . . .  476.155 make it real ly waterproof under tbe condition • •  tated. Bearing, H. Howson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.144 Fraud preventive device for slot machines. J. India rubber is about tbe only effectual application. 3. Bearing. anti-friction. W. F. Wellman . . . . . . . . . . . . .  475.835 Scbofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.899 BBeeaanr!nnggs' ,nmona-kif!1n;iacollimC'pWo.·ltTl'o· nc.arrH.oHIl .o·w· ·.·o·n· ·.·.·.·.· .... ·. ·. �77�.9291'" Fruit pre •• , S. Gro.sman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475.856 I .bould also like to know ofa .ub.tance like tbe ahove. Bed. spring, L. A. FriI!"on . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.763 J:'�:�;,�n��:���. �ir\ju����: . .  ii:ot · ;V"'ter ' :i:W:� 475.875 but white. A. Palmitate of aluminum bas been recom· Bed • • priDl<. A. H. Vlel . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  nace. Smoke con'Dminl!' furnace. mended for waterproofing, but .eems to have met but Bed. wardrobe. D. D. Cook. . .  . . . . . . . . . . . . . . . . . . . . . . . .  Furnace. J .  Mar.hall . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.984 
l imited application. �:�;���r:�i��rf::.r(Y -je�·e������::::::::::.: : :  ��g Fur:riace::s:g����u���iIY���i��l:�. W�ll������� 475,774 

J k B h t 
f 1 Bell. gong door. A. J. BroDillard . . . . . . . . . . . . . . . . . . .  475 Fu.e.V. P. Merriam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.786 

(4408) E. R. . as s : y W a ormu a �r��scl�����J'�·t�lie�����I.� •. �����.� .������ fi5 8:::fe";.p��at�!:'ftVff�'lf�ne��';,'i-�����· . . . . . . . .  476.146 may I find quant i tative analy.i. of a .il ver 25 cent Bicycle wheel. G. T. Reed . . . . . . . . . . . . . . . . . . . . . . . . .. . .  476. 8::,1\�U��d. FV:it:'��::::::::::::.'::::::::::::::.:' : : :  ���'.� piece, knowing the qual itative contents or tbe al l oy. �l���lr:i,���'i::tf!�\ff:t';,�?rkr R&B�:lg;;Je· .. : ... .. ���:�sl; Gate. See Fence I!'ate. without tbe sligbtest injury, or altering of. by cutting BIll-of-fare indicator, Keifer & liIhomp.on . . . . . . . .  475.871 Gate, C. Cardwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.127 or .cratcbing tbe silver piece f I worked out a very Bindlnl!' or rim. margmal. L. G. Beer • . . . . . . . . . . . . . .  475.973 GearlDl<. H. L. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.901 Biscuit cutter. H. T. Sidway . . . . . . . . . . . . . . . . . . . . . . . .  475.815 Gearin/!. J. Thom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476.101 .imple speCific gravity and algebraic formula, but lo.t BlackiDl< machine. C. G. Hutchin.on . . . . . . . . . . . . . . 475.773 Glycerme and .alt from .pent .oap lye. recover-it years ago. A. If only two con.tituent. and or known gl����":!"��v���gl�{e������ebl�ck�· ��! 476.066 Gly�':,�I�°E-'���:e:�:':,'t:::· recovering 'crud,;; 475.757 specific gravity are in the coin, proceed as follows : stop blOCk. Domeier & Hagemann . . . . . . . . . . . . . . . . . ... . . . . . . . . . 475.758 Weigb tbe coin in air and then in water. Board. See Game bOtf' Sounding board. 8raln adju.ter. T. H. Hender.�ot. k · · · · · · ·  'Hii Sii 4�g.r:J Let a =  weigbt in air in  grammes. 
b =  water 
c= speclfic gravity of .i lver. d= copper. 
W= weight of s i lver in coin. 

dca-dcb-ac Tben we bave x = -----
d - c  

(4409) E .  E .  L .  asks : What can I add to crude coal tar napbtba tbat will effectually disguise it. odor or will deodorize it. and will not be expen.ivef 
A. Deodorization will be difficult. One metbod is to distill. rejecting tbe first and la.t portions of the di.tillute. Anotber i. to treat it with a mixture of oil of vi trio I and pota •• ium bicbromate, decant, wa.b and distill if nece •• ary. 

(4410) J. P. says : Please let me know wbat is the velocity of ligbt and tbe velOCity of elec· tTlci ty ? Which tra�el. faster, as I would like to know on account of a dispute which aro.e on that subject ? Could you let me know how it i. proved, and by whose tbeory ? A. Ligbt has a velocity of about 187.000 miles per .econd. Electricity i • •  upposed to be a pbase of etber di.turbance and its velocity as a current i. tbe .ame a. tbat of Iigbt. It bowever take. .ome time for a cnrrent to attain full .trengtb at tbe end of a length of conductor. and hence ari.e tbe different e.timate. of it. so_called velocity. See Ganot'. .. Pbysic.," $5 mailed. for experiments and theory. 
(4411) W. D. H. asks how draughtsmeti make white letters on black !!round. A. Take fiake wbite and mix witb water to the thickness of ink. Use with a pen. 

��il�r·s.,see���'i."g���. er. G�::� �!��!i��r.g�.oif:ifg�: . .  ��.� . ." ." ." : : : ."  ." . . .  : . . .  : �75:779 Bolt. A. A •• orat! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475,746 Grate. A. J. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.866 BOO.:����'t'i,r:�� . .  ����� .  ���.I��: . .  ������ .. � 476.208 ' 8�!'r��gs��lh!'d.Pe;J��1�Y�;,· gui,rd: · · · · · · · · · · · · · ·  475.859 
Book back band marker, H. Trumbull . . . . . . . . . . . . . .  475,830 Guns. lock and ejector mechanism for break-
�ggt ���C�'d: :'ii���':d::::::: : : : : : ::: : : : : : : : : :  !�g:= GU:s�':!'fe�y roc����v:!mmeries,;; ·it: '1: P9.j;;{,;r: : !�g:� Bottle washing machine, G. Burges, Jr . . . . . . . . . . .  476,126 Hame, E. L. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.863 Box. See Journal bOX. Letter box. Mailing and Hame fa.tener. Stretch & Blackwell . . . . . . . . . . . . . . . 475,953 salesman's box. Handle. See Brush handle. Pump handle. Box. J. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.121 Handle •• device for fonning the end. of, J. A. 
��:��·b.,sa�.Fir�'iJ�'k<l,,�r";,'Eu�:��: . . . . . . . . . . . . . . . . • 475.802 Ha�\!'r�n·S;,e jjoor 'bauger: ' "Pip'; iianger: 'I.;;:o;;,j� 476.220 
��i�fe�3�:�i���:lli��u!.�� .�. ��.���':. :::: : : !�g:� Ha:if:.����: Willyard . . . . . . . . . . . . . . . . . . . . .  ,475.911. 475.912 Bru.b handle. adjustable. C. F. Myer . . . . . . . . . . . . . . .  476.060 Harrow. A. Mestayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.020 Buckle, suspender, C. R. Harris . . . . . . . . . . . . . . . . . . . . .  475.860 Harrow and corn tplanter, combined, Harvey & Buckle • •  uif.ender. H. P. Richard . . . . . . . . . . . . . . . . . . .  476.172 Hartman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.141 
��n��n�eaBi����Y3ne·, ·W·.' C'.' S't'ewart: : :  : :  : :  :: . .'.' t�3:Ml �:�::�:�: �o:o����?"�oie·.·.· ..... .. .. .... ........ .. .. ... : : : : :  �+g:� Burl���e����� .�� . .  �?�� . �l����� . �.�;�?�' . .  � ... . �: 475,003 

H��!:i�:.l���r.nli��::.���� . .  ��� . . ������� .�.� 475,862 Burner. See Gas burner. Hydrocarbon burner. Harvester reels, means for raising and lowering, Bu·E��li:��. :.�����.� .��.�������. :?� . .  �����' . . �'. �: 475.756 iIa: i!k����R��ou;jer." ." : : ."  ." :  : :  ." :  : : : : : : : :  : : :  : ::::." : : !�g:� Butter knife. T. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.789 Hay rake and loader. O. C. Chaddock . . . . . . . . . . . . . .  475.752 Button. G. Ro.sberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.076 Heater. See £'eed W'lter beater. Hot water Cahle I!'riP. J. Schlrra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475.896 heater. Cable, machine for making hollow wire, O. Pres- Hinge, coacb, A. W. 'Verle . . . . . . . . . . . . . . . . . . . . . . . . . .  475,993 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.889 Hlnj<e. pail lid. J. W. Bowerhank . . . . . . . . . . . . . . . . . . . 476.032 CabJ��: e��f . . ��.c.��.���� . .  f.��. ���l.��: . �:. ��:'�?�: 475,846 �g�:���� :gg�:��:: fi.'.r.·l;1�f.���·.·.· . ........ ........ : : : : :  l��:= Camera. See Photographic camera. Holder . .  See Candle sbadel holder. Dental fia.k Can. bottle. etc .• automatically-clo.lng. H. John- holder. Electric wire holder. Sleeve and culf son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.775 holder. Soap holder. 
g�.R�e.'t.":d:b�d�r�'C':"f: MoraD":::::: : : : : : : :  ::'.: : :  !+�� HO\�;: ����'i,"ctIaJl�,,:�tu�. :.�� . ������� . �.� �.��� 476.056 Car brakes. device for automatically operating Honey .ection pre ••• F. M. Arcber . . . . . . . . . . . . . . . . .  476.116 
cal���rl�. �.R.jI:-�!1g"'D": : : ." : : : : : : : : : : : : : : :  : : '.: '. : : :  fi�� �ggtexJ':.:'��';;�l� h����y Sui,p iiook: · · · · · · · · · · ·  475.801 
Car conpling. P. Holf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47ij.016 Hoops. etc .• coupling for. M. Y. Campbell . . . . .. . . . .  476.001 Car coupling, T. Penn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,168 Horse boot, J. Summers . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  475,827 
8� ��gl�: r:�: l.�W;�"Ck: : : : : : : : : : : : : : : : : : : : :  : : :  !�U3ll �gr·:I;�����I���'{ie��(ld?sZ:. � �o.d�a�: : : : : : : : :  !+U� 
8� :�.J'���fi.Jw�it�·simms·.·. : : ·.·.·.·:.·.·.·:.·.·.·:.·. : :.: : : : ."  ffg:� �g� ::��� t':,��:��T�T�e��.y: : : : : : : : : : : : : : : : : : : :  l�Hi� 
8:�: �:H::�: y:c.alt.�':ri8oii.' : : : .' .  � � : : :  : .' : :  : : : : .'::. : : :  !�Z:� �rig,a;!���I�\Q�j���'s�e!�l���: : :  : : : .'  : : : .'  : : : .'  : : : : :  !+�:�rs 
8�8.·1�:��nk/Bt�rt�y�';{': Hubbard : : : ." : : : : : ."  :::: : :  l��:m �;�����'b::'�t':;n'.ir: l f.9f'���t80D·:::::::::.: : : :  ���:m Carburetor. E. B. BadYam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.972 Ice cblpplng implement .... E. W. Flynn . . . . . . . . . . . . . .  475.978 Carpet .weeper. S. H. Raymond . . . . . . . . . . .  476.209 to 476.214 Ice cream freezer. C. L. H�llamy . . . . . . . . . . . . . . . . . . . .  475.748 Carrier. See Elevated carrier. Film or plate ear- Ice cream freezer. S. C. Moomy . . . . . . . . . . . . . . . . • . . . .  476.232 

(4412) A. L. W. asks : Which will bear car�T�ge loader. W. H. Hamner . . . . . . . . . . . . . . . . . . .  476.048 ��� �f�:��:;�t;!ti�;n�lr�Pt'ii,j &"Wiiii .. ms·:::.: : : : : .  �+�:8Ai Cartridge shell. and head •• tool for fini.hlng Indicator. See Bill-of-fare Indicator. the mo.t weight, a bollow bur of round iron or a .olid bar, eacb of the .ame .ize in diameterf If tbe hollow iron i. tbe .tron!!e.t, wby i • •  uch tbe factf A. Tbe solid bar of iron is tbe .trongest and will bear tbe greate.t load. Pipe is only stronge.t for equal weigbts. Tbe additional .il:e required for equal weigbt give. a pipe greater .tiffne.s and .tability for almost any use. 

ca.�?g���fE���:: �JJ'�':,'�iacie' case: ' 'Ticket 476.009 ��g:l��: �: go;�.·.����." ." : ." : : ." : ." ." : : ." : :  : ." ." : : ."  ."�:�:���: !��:t3c3 case. Insulator pin, F. M. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,201 
8���:a�r.������Wm�iIf·. ��I�: : : : : : : : : : : : : : : :  m:� �:��ll!��r�\�i� {�'i.�l!'l!'ett . . . . . . . . . . . . . . . . . . . . . . . .  475.874 Ceiling panel. sheet metal. F. G. Caldwell . . . . . . . . . .  476.185 Joint. See Woodwork joint. Cbain. drive),Hart & Taplin . . . . . . . . . . . . . . . . . . . . . . . . .  476.201 Journal bearing. A. E. Smith . . . . . . . . . . . . . . . . . . . . . . . .  475.990 Chair. See uhild's chair. Rocking chair. Journal bearing •• bu.bing f0'il' Latnlip . . . . . . . . . .  475.983 

gg��� ��';.���I?·s����i�y::: : : : : : : : ." ." : ." : : : : : : : :  :". : : :  ���:� ��7e�1 ��� ��Pt"e':.'l��f�· S. orton . . . . . . . . . . . . . . .  476.158 
Churn. J. M. Critcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.848 Knlttlnl!' ho.e. F. W. Simon . . . . . . . . . . . . . . . . . . . . . . . . . 476.084 

(4413) I. L. W. says : I desire to obtain Churn. J. C. George . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476.047 Knitting machine. M. A. Semler . . . . . . . . . . . . . . . . . . . .  475.889 Clamp. See noor clamp. . Knitting machine circutar W. H. Zellers . . . . . . . . .  476,110 a rule wbicb is .imple and practical. witbout recourse to trigonometry, for the measurement of tbe pitch of a propeller wbeel of tbe screw pattern. I am unable to find two rules alike, or two per.ons wbo D.e like rules. or who obtain exactly the .ame re.ults in .imilar ca.e •• 

A. To mea.nre the pitch of a propeller screw approximately and near enougb for nil practicable purposes 

Clay. preparin�. P. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.915 Knob • •  heet metalh A. T. Matthew • . . . . . . . . . . . . . . . .  475.880 
8l:r.;k. �r:Jr't� s����!rding. F. M. Schmidt . . . . . . . .  475.r09 t:��lr����. 'W�il��J�:t��.':I.�: .�:. ���.�'. : : : : : '. ���m Closet. See Dry clo.et. Ladder. exten.lon. D. H. Crews . . . . . . . . . . . . . . . . . . . . .  475.935 
81g�g�: ��:�d�r. §i�rj{�oiiD·. ·.·.· . .. .. . :: ... . :: . .. . :: ... . :.: : : : :  1ig:�� I:�ct;,rii'.tF.·l.·:a��.�e�:::::::::::::::::::::::: .. : :  t+�:� 
8�':.\C�ulti,;l,iI:�Nitie: 'j: 'ii: McEWeil.·. '::. '. '::.'. ':.: : : 1i�m t:�g' �N':':::.c��l� M���ve;';;::::::: '::. :::: :.: : :  1+g:� Coal cutting machine. Wantlinl!' & Johnson . . . . . . . 475.883 Lamp. pocket. J. H. Fawke • . . . . . . . . . . . . . . . . . . . . . . . . . 476,042 Cock. gauge. H. F. Bingham . . . . . . . . . . . . ••• . . . . . .•••• 476,222 Lamp, vehicle bracket, S, L. Reefy . . . . . . . . . . . . . . . . .  475.798 
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La.tlng machine. C. P. Lawrence . . . . . . . . . . . . . .... . . . 476.206 Latch. A. & F. E. Rlchard.on . . . . . . . . . . . . . . . . . . . . .. . .  476. /0 Lathe, turret. F. A. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476, Leaf stripping machine, J .  L. Myers . . . . . . . . . . . . . .  . .  Letter box, house door, J .  A. Faw . . . . . . . . . . . . . . . . .  . Letter box. bouse door. C. H. Scofield . . . . . . . . . . . . . .  475.810 Lifter. �ee 'l'ransom lifter. 
tiiU�� l:�t :.·J!r�e��·. : : : ·. ·  . .. : ·. ·. : ·:. : : : ·  . .. ·. : : ·. : : :·::. : :  ��g:� Lig�����. ��v���ihe.t.�.: .���� . ��.��� .��?��i.�� 475,996 Liquor te.ter • •  pirituous. K. Taylor . . . . . . . . . . . . . . . .  476,093 Lock. See Hasp lock . Lock. A. Aren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475.914 
tg��in�t�eS:��iiti; c: "j: w:"joiin;,oti·. : : : : : : : : : ." : :  !fg;m Log •• rafting. A. Van Kooy . . . . . . . . . . . . . . . . . . . . .. . . . .  476.106 Mailing or sale.man's box. J. H. Barker . . . . . . . . . . . .  475.!l18 
M:r£:r�E.C&��j!'miti: : : : : : : : : : : : : : : : : : : : : : : : : : : : :::: i��:� Matrix making machine, C. Sears . . . . . . . . . 475,804 to 475,806 Matrix making machine typewriting attachment, C. Sear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475.80'1 Measures, device for repairing tape, C. Kings-bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.944 
�:�����1Iv:�:!�!�r.u���. �!o���.t.i�: ::: ::'. : : :  :�3:1i1 Mechanical movement. W. S. Huson . . . . . . . . 475.771. 475.772 
M��:lt���lf:;iJ" :.a.\.l:rlioi: : : : : : : : : : : : : : : : : : : :  : : : : :  !f�:M� Metals. refininl!'. B. Talbot . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.092 Meter. See Electric meter. Water meter. Mill. See Grinding mill. Windmill. Miter cutter. W. R. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.0<15 
�g��.in��e all��:a�l�t:;fo��in�a�i;��:���r: " 476,

002 Motor. G. J .  Attham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.958 Motor. J. C. Reuter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.799 Mower, J. Stephani. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475,823 Mower. lawn. Braun & Deck . . . . . . . . . . . . . . . . . . . . . . . . .  476.184 Mower. lawn. '1'. Coldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.976 Mowing macblne cutter. I. F. Bas.ford . . . . . . . . . . . .  476.030 Nail macblnes. die for cut. C. E. Houghton . . . . . . . .  475.768 
���.sadj��r�bre f:i;:ct'�:Wr��e� t :;o:��.' .' : .' .' : : : :  �+g:�� 
8��er ct���?�Ul!� ���������i::r�ppilraiuB: ' w: 476,173 Clancy . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  476.035 Ores. roa.tlng. C. W. Stickne;r . . . . . . . . . . . . . . . . . . . . . . . 475.824 
g��:�:: t':J�aiiA����!��f.1.ew:1�eln�o:���: : i��:�� Organ •• wind chest for pipe, Votey & Wood . . . . . . .  475. Packing. J. C. F. Jone • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475. Packing receptacle. H. L. Bo.well . . . . . . . . . . . . . . . . . .  47 Paper box for cbess. checkers, etc .• J. C. Koch . . .  . Paper coloring or moistening device, E. Hous-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,204 Paper cutting machine, G. W. Evans . . . . . . . . . . . . . . .  475,761 Paper feeding machine, W. Womersley . . . . . . . . . . . .  4:75,839 Paper, etc., machine for feeding and cutting, W. G. Chapin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.931 Paper making machine. L. Lee . . . . . . . . . . . . . . . . . • . . . .  476,153 Paper weight, letter Bcale, and calendar, combin-ed. J. B. Price . . . . . .  . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . .  476.067 Pavinl!' block. Breden & Sheridan . . . . . . . . . . . . . . . . . .  475.924 Pegging machine feeding mechanism, J. Hyslop, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.868 ?hotographlc camera. R. De BarriL . . . . . . . . . . . . . . . .  475.919 Photol!'ral'hlc printing frame. F. A. Daly . . . . . . . . . .  476.041 Piano actIOn, repetition, J. C. Anton . . . . . . . . . . . . . . .  476,115 Pia�?'k",!'�I�'1��tr ��.�������.I.�����.�����.���: �'. 476,1117 Picker. See Cherry picker. 
�i�Ch�;:: 1��u;r��� l!/nW. Hill . . . . . . . . . . . . . . . . . . . . . .  475,767 Pipe closer, adjustable, W. P. O'Brien . . . . . . . . . . . . .  475,793 Pipe coupling. J. Connor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,188 ?ipe hanger. J. D. Dunning . . . . . . . . . . . . . . . . . . . . . . . . . .  476,227 
�t:��:�,act�:�����tcocr�nC.GE.JK�!�i:r: .' .' : .' : .'  :.:: : '. : ���:� Planter • •  eed. A. Matson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.1J56 Plate securing device, J. A. Anderson . . . . . . . . . . . . . .  475,745 Plow. double. J. S. Stockton . . . . . . . . . . . . . . . . . . . . . . . . .  475.825 Plow jOinter, C. A. Stringer . . . . . . . . . . . . . . . . . . . . . . . . . .  476,090 Pocketbook. etc . •  F. Muller . . . . . . . . . . . . . . . . . . . . . . . . . .  476.159 Popcorn, machine for coating, J. T. Woods . . . . . . . .  475,840 Po.t. See Fence po.t. Press. See Copying press. Fruit press. Printing, oil cloth, apparatus for, G. F. Eisen-bardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.185 Propeller, .crew. fltreet & Norton . . . . . . . . . . . . . . . . . .  475.826 
�gg��k,�:rrua:f:�sp;s�rr;k y. :�����.:::::: : : :  :i�:l� Protector. See 'l'rousers protector. Pump. J. Burkholder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.847 Pump. E. J. Schiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.895 Pump handle. C. A. Seilon . . . . . . . . . . . . . . . . . . . . . . . . . . . 476.082 Pump piston. H. J. Seymour . . . . . . . . . . . . . . . . . . . . . . . .  475.812 Purifier and separator. J. Mills . . . . . . . . . . . . . . . . . . . . . .  476.231 Rack. See Display rack. Door rack. Race track .... R. A. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.789 Radiator, uimmick & Morgan . . . . . . . . . . . . . . . . . . . . . . .  479.849 Railway conduit, electriC, Carr & Ferrin . . . . . . . . . . .  476.128 
l:U::� ggt6;,i:i:�·t:tc,Blr;�sli8:wiiaii.' .' : : .' .' .' : : : : :  �+�:Wo Railway rail. J. T. O·Shea . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.165 Railway signal system, W. G. Wattson . . . . . . . . . . . . .  475,955 Railway tie. F. S. Ketchum . . . . . . . . . . . . . . . . . . . . . . . . . .  475.981 Railway trolley .afety attachment. M. A. Yeak-
Rall�ay ·wire.; ii"'D"gei-' ior electric; c: 'Ii: '  iliiiloii:: t+�:� Rake. See Hay rake. 
ll:��l\�;:��t�;�a;it��W�tf· &; ·F·romm,il.·.·. ':.' .. :::: ." : :+N�f Refrigerator, R. C. Simmons . . . . . . . . . . . . . . . . . . . . . . . .  475,816 Refrigerator buildlDl<. O. P. Edgar . . . . . . . . . . . . . . . . . . 475.851 Registers, index hand for counting. R. Cart-wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . .  476.129 Registers, pointer and dial for counting, J. Thom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . .  476.105 Rheo.tat. F. W. A. Schneider . . . . . . . . . . . . . . . . . . . . . . .  475.8ffi Roaster and baker. C. McConalogue . . . . . . . . . . . . . . .  475.946 
ll:g��I��I�h�r:'E.'r.�I���i�: : .. .. : : .. .. : :  .. .. : :  .. .. : '::. : : : : :  !�3:i�� Rod. See Fishln" rod. • Roller and harrow, combined, Harvey & Hart-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.142 :toof, floor, or ceiling, G. Fugman . . . . . . . . . . . . . . . . . .  475,854 Ropeway. wire. W. S. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . 475.766 Sash cord and secnrer, W. H. Naylor . . . . . . . . . . . . . . .  476,163 Sash cord fa.tener. A. Wil.on . . . . . . . . . . . . . . . . . . . . . . .  475.956 Sa.b h.tener. J. P. H. Gastrell . . . . . . . . . . . . . . . . . . . . .  475.785 Sa.h fa.tener. W. H. King . . . . . . . . . . . . . . . . . . . . . . . . . .  4 Sa.h fa.tener. W. M. Morton . . . . . . . . . . . . . . . . . . . . . . .  . Sash machine. E. B. Haye .. . . . . . . . . . . . . . . . . . . . . . . . . .  476. Saw set. J. McIntosh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476, Scale. balancc. R. E. McClelland . . . . . . . . . . . . . . . . . . . .  475. Scraper. eartb. T. O. O. Sitlington . . . . . . . . . . . . . . . . . .  475.818 Screen. See Window screen. 
������t�:.m�e�'B�:t:��p� ... tor�othan . . . . . . . . . . . .  476.077 
Shaft. vehicle. J. Atkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.916 Sheet metal trimmer and cutter, P. Rohan . . . . . . . .  476,075 Shutter fa.tener. B. Bern.tein . . . . . . . . . . . . . . . . . . . . . .  475.921 Shutter worker, �. M. li'isher . . . . . . . . . . . . . . . . . . . . . . . .  476,044 Signa]. See Waiter signal. Silver sulphides, reflnin�, W. G. Waring . . . . . . . . . . . 475,907 Sink and washtub, comblned, F. H. Hawkins . . . . . .  4:75,941 Skate. T. W. Bryar.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.926 Skate, roller, '11• W. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . .  475.927 Sleeve and culf holder. L. H. Taylor . . . . . . . . . . . . . . . . 475.905 Smoke consuming furnace, automatic. M. J. Lynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.876 Snap hook. F. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475.971 Snow plow. G. Nichol.. . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  476.063 Soap boiling apparatus, J. W. Martin . . . . . . . . . . .  , .  475.784 Soap bolder. C. S. Hil'gins . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.014 Soda fountain. J. Ramsey . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.8110 Sounding board vocal, C. C. Carroll . . . . . . . . . . . . . . . . .  475,928 
�g���I'::.:-.�8��E��?.;:::b�.�����:::::::::::::::::: : ."  m:��� Spinning mule dOffinl!' attachment. G. D. Secor . . . . 475.808 Spinning .plndle .upport. H. F. Woodmancy . . . . . .  475.994 Spring. See Vehicle spring. SpriDl<. J. H. Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.904 Spring bolt, B. Bernstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475,922 Sprinklers, device fur controlling the water jets of .treet. C. M. Collin • . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.187 
��:�.f.h�2:br.���':�I����· I.fiJ! s��j�" ' ' ' ' ' ' ' ' ' '  476.049 Steam boiler • .  J. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476.181 Steam boiler, A. M. Dimmick . . . . . . . . . . . . . . . . . . . . . . . . 475.850 Steam bOiler, J. MacCormack . . . . . . . . . . . . . . . . . . . . . . . .  476,053 Steam boiler. cross water tube, F. R. McMillan . . .  475.947 Steamer, wheat, F. A. Evans . . . . . . . . . . . . . . . . . . . . . . . .  .476.138 Still and proces •• P. Rodes . . . . . . . . . . . . . . . . . . . . . . . . . . .  476,073 Stoves. device for fllling coal into regulation, F. C. Nehse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475.885 
�:.l�in'!·'; u:�fe�eattaciiment for: 'P: 'curran: : : :  :f�:5t� Swimminll attachment. R. P .• Jr .• & W. N. Calferty 476.000 Swimming equipment, P. Curran .. . . . . . . . . . . . . . . . . . . 476.039 Syrillg'e, T. B. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475,909 Tablet di.playing device. E. G. Baker . . . . . . . . . . . . . .  476.182 Tackle blockl..F. X. Rou •• eau . . . . . . . . . . . . . . . . . . . . . . . .  476.078 Telel!'raphy. T. Gothorpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.938 Telephone, E. M. Harrlson . . . . . . . . . . . . . . . . . . . . . . . . . . .  '76,200 Telephone. S. F. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.026 Telephone • •  ubmarine. H. Finch . . . . . . . . . . . . . . . . . . . .  476.007 
��lrnci':�f�:��.fri:n��%,i!i;'iiciia;.d.::·.·.::·.·. : .  i��.� Ticket case or bolder, C. L. Davis . . . . . . . . . . . . . . . . . . .  476,tnl 'l'ie. See Railway tie. Railway cross tie. 'l'lle .tand. G. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.980 
�l�:: ���b��'ii!i, �: r.ait��d: : : : : : : : : : : : : : : : : : : : : : : : : :  i�t� Tire. elastiC, J. S. Smith. . . . . • • . . . . . . . . . . . . .  . . . . . . . . .  476,086 
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'roaster, T. J. Murrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475,884 
Tobacco hoi.ting device, N. L. Frizzell . . . . . . . . . . . . .  476,140 
Tobacco, machine for attaching tags to plug, G. 

M. & C. W. G uerrant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.010 
Tongue iron, vehicle. Parry & Baker . . . . . . . . . . . . . . . 4:75,986 
Tongue BURport, wagon, J. W. Wetmore . . . . . . • . . .  , 475,836 
Toy for emItting Bound. L. Reichert . . . . . . . . . . . . . . . . 47�,024: 
'i'ransom lifter. G. A. Colton . . . . . . . . . . . . . . . . . . . . . . . .  476.037 
Trap. See Fish and game trap. Water trap. 
Trimmer. See Sheet metal trimmer. Wick 

trimmer. 
������;8 g:�ie���\

t���rm�. �r . . . . . . . . . , ' . . . .  4�?,195 
'.rrousers protector. E. P. BenJ.amIn . . . . . . . . . . . . . . . . 4��.149 
'rruck safety device. rail way. J. M. Bostwick . . . . . .  ' , 6,123 
Trunk or valise. hand, E. Dil1ingbam . . . . . . . . . . . . . .  47�.D77 
'l'runk safety attachment, S. E. Sparrow . . . . . . . . . . .  473,950 
�rige e��e

a����,
aw� Wa:l����� . . . . . . . . . . . . . . . . . . . . . . . .  476,101 

Tubing. t8.l< for butt weld. E. Bowin . . . . . . . . . . . . . . . .  4Z§./iM 
���bi�:��e�m.oG.��l�haiii.: : : : ·. : : : : : : : : : : : : : : : : : :  175:957 
Turning'irregular shapes, machine for, G. C. Bar-

don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.917 
Type writing machine, F. Sanderson . . . . . . . . . . . . . . .  475.894 
Type writing machine type cleaner, J.  R. Keatlnge 475.777 
Valve gear, engine, J. Hamilton . . . . . . . . . . . . . . . . . . . .  476,229 
Valve gear, engine, Herlt & Hirschmann . . . . . . . . . .  475.9"2 
Valk�fi:�� .f.�� .�����.

t
. ��i.� . . ����� . �������: �'. �'. 476,148 

Valve, hydraulic elevator, J. McAdams . . . . . . . . . . . .  476,028 

�:I��.
I�r.��:.tJ��d�;i[.:;�� : : : : : : : : : : : : : : : : : : : : : : : : :  ��U(� 

Valve, steam actuated, F. M. Schorn . . . . . . . . . . . . . . . 475,OCXl 
Vawe. ste.m enlline .lide. W. C. Church . . . . . . . . . .  476.130 
Vamp marking and throating machine, Stewart & 
vaJr.e;"'i."ve; ·Ii< ·C: ·iih;;obottom.: : : : : : : : : :  : : : : : : : . : : :  �ig:i:')i 
��g\�I�'s���g����'�'M;'Kee : : : : : : : : : : : : : : : : :  : : : : : : : :  !f�::Jil.} 
Vehicle. two-wheeled. J. A. BHz . . . . . . . . . . . . . . . . . . . . 475.!1U 

�:�l�l:' ;1i�r��I�. �i.l:;)lf;;.��: : : : : : : : : : : : : : : : :  !��� 
�:��gl��d��w�e��t��.���� .f.��� ::': .�:. ��l"���: : �+�� 
��lg�I���"�'l:'e.!r:::'·J �H��D:c:iiey:.: : :  : : : : : : : :  : : : :  : : :  i��:� 
�:�:!lal��J.i�g ����';.7u:I�hepherc:i· &·Uallarii:.: : !��M! 
Veterinary tooth cutter. J. Hamlin . . . . . . . . . . . . . . . 475.940 
Vi.e. C. Ern.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475.760 
W"'!!:on .top block. J. Pomroy . . . . . . . . . . . . . . . . . . . . . . .  476.005 
Walter sillnaJ, M. V. B. Ethridge . . . . . . . . . . . . . . . . . . . 475,937 

�:�!�nJi�!!��J ��:, i¥a"!;i��ri:: : : : : : : : :  : : :  : : : :  : :  : : : : :  2�g:8}� 
Water meter. disk, J. ':f.1homson . . . . . . . . . . . . . . . . . . . . .  476.102 
Water meter. positive proportional. J. Th��� 476.100 
Water meter. proportional, J. Thom.on . .4it\� 

476.097. 476,,,,,,,. 476.104 
Water meters, apparatus for calibrating. J. 

Thom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476.096 

�:��� r�fJ:I).·.[.��:relr. "'.: .Fish
.��: : : : : : : : : : : : : :  : : :  �it� 

We��i�t����������.� . �����e: . .  ����i
.���,

.�: 475,968 
Well drilling apparatus. artesian. P. yorke . . . . . . . .  4:75,913 
\Vell pipes out of the ground, machine for pulling 

driven. W. J. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . 4:76,196 
Wheel. See metal wheel. Velocipede wheel. Wbeel box and axle. L. Harrl . . . . . . . . . . . . . . . . . . . . . . . 476.1 98  
Whiffletree. G. M. Ayers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.117 
Whit. Jl:��t�t �� ��.�k .f��.

la�.����� •. ����.
i���: . �'. 475.002 

�l��:l{f'1�'j6?;n�;,������:·:. '::. '. '::::::.: : : : : : : : :  i�g:� 
�l��g'��I

·V':S�til��b : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  iiHJi 
Window .creen� J. S. Le.ter . . . . . . . . . . .. . . . . . . . . . . . . .  476.154 
Wire gaugebc. ". Niller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476,057 
Wire .tretc er. H. J. Rohr . . . . . . . . . . . . . . . . . . . . . . . . . . .  (75.892 

;ti::: :��v�?rp���tN���o��r�::�,&c���Th'oii : :  :+�:r: 
Wood cuttIng lDachine. W. Merrill . . . . . . . . . . . . . . . . . .  475,881 
Wood working machine. L. Luger . . . . . . . . . . . . . . . . . . .  4:.75,782 
WoodworJ( jOint. G. Brlnkerhotl . . . . . . . . . . . . . . . . . . . . .  475.99'1 
Wrench. J. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  476.079 
Yoke. neck. G. H. young . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475.841 

D ESIGNS. 

j}�J:!��.�.C��I�ri'e�o�·.�� .����: : : : : · : : : : : : : : : : : : : : :  il:� 
«�:�h����oc�tf.\. ��eCo�bY: : : : : : : : : :  : � : : : : : : : : : : : :  M:� Calendar and ink.tand holder. E. A. Hemphill . . . . . 21.587 

���r�'w.·lM'al:�.���:·.·. ·. ·.·.· . . : . .. .. ':. '. '.: : : : : : : : : : : : : : : : :  fl:Wt 
Lamp .hade. W. S. McLewee . . . . . . . . . . . . . . . . . . . . . . . . . 21.588 I 
il::�d�� �.'�'�(Il'�.���·. � .. �.

l
.���.�:: : : : : :  : : : :  : : : : : : : : :  ��:g� i 

Sad fron. J. J. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.593 
Sponge cuP. J. G. Bainbriuge . . . . . . . . . . . . . . . . . . . . . . . . .  21.589 

�g���,o�·slmN�r;.�icle·:F:N: Osborne: : : : : : : : : : : : : : �}:�� 
Stove. dwarf parlor, Bascom & Galbraith . . . . . . . . . . . .  21.598 
Toy savings bank, Shepard & Adams . . . . . . . . . . . . . . . .  21,594 Wire stretcher .hank. A. Westmeyer . . . . . . . . . . . . . . . 21.592 

TRADE MARKS. 

Anresthetic for painless extraction of teeth, local. 
Howe & Dills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.230 i\�!����f3e <£i

,�t���.����C��.�i�.�� ��.�.����: : : : :  �:� 
Blacking and other dressing for shoes and leather, 

Ulmer Mannfacturing Company . . . . . . . . . . . . . . . . . . 21.247 
Boot. and .hoe •• B. A. Corbin & Son . . . . . . . . . . . . . . . .  21.226 
Boots and .hoe •• Johnston & Murphy . . . . . . . . . . . . . . . 21,207 

cas�o�:�l::;r���r�:g�}r;:to�8C�� lt�g?sti�g�,:: 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.236 Cigars. E. Aaron. & Bro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.203 

Corks, Meyer Bros. Drug Company . . . . . . . . . . . . . . . . . . .  21,2(}J 
Co.metlc or liquid face preparation. Bippns & 

Breldenhach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.225 

El��I{;����.r.����bl �':,d 
.
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.
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.���: : �i:� 
�t,?t�e:n��:���'k 1;��·:lafb�t:i�iUiy:::.���� �till 
Hot air furnaces, May & Fiebeger . . . . . . . . . . . . . . . . . . .  21.241 
InjlraC:Je'!tn� �:��or:t�����n�n8������i.��: 21,221 
Insecticide. H. A. 'l) Sieben born . . . . . . . . . . . . . . . . . . . . .  21,218 
K_ntves, forks. and scissors and analogous small 

metal articles, steel, firm of G. Hammesfahr . . . 21,240 
Leather for the upper. of hoot. and .hoe. and for 

boot. and .hoe •• Allen. Field & Lawrence . . . . . .  21,235 
Malt llquor •• S. All.opp & Son . . . . . . . . . . . . . . . . . . . . . . . 21,IDi 
Mea���s�o�gl�:�7d�ac�d ����'i:t�� t���y 21,245 
MeA'iclne for the cure of the alcohol habit. Jr. S. 

Robert.on. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.239 
Paints, bronze, li'uchs & Lang. . . . . . . . . . . . . . . . . . . . . . . .  21,242 
Paper and envelopes. writing. G. B. Hurd & Co . . . . 21,206 
Paper shot shells, Union Metallic Cartridge Com-pany . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,222 
Petroleum for internal and external use as a 

remedy for disease, refined, Angier Chemical 
Com pany . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  21.224 

Remedy for certaln named di.ease •• G. W. :h:lli�. 21.214 
Remedy for dised3es of the uterine o�anB and 

similar ailments, H. K. Wampole & Co . . . . . . . . . .  21,233 
Sauce for meats, fish, game. gravies, and soup, Lea 

& Perrin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,2(8 
Sheetings, shirtings, muslins, and cotton dress 

fabrics. Montmorency Cotton Mannfacturlng 
Company . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.244 

Soap. cosmetics. cream. lotion, hair dye and bleach, 
and similar preparations, toilet. Madame May 
&; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.210 , 

spe1're"x!.��. �������� .���u��ti�� •. . ��� . . ����'. �: 21.234 I 
'l'obacco, Cigars, and Cigarettes, plug, Strassheim & Jaeger. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . .  . . .  21.219 

�e��:��e�i¥e'f,er:P�{li���X-��\�0��:nBreakfa;8i 21.
238 

Food Company . . . . . . . . . . . . . . . . 21.215. 21.216. 21.231. 21.232 
Whl.ky. Dallemand & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.237 ��l:��: gi3.�UZf. tt��':,�: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �l:� 
;���!n::���it��et.o�0��e�a�mfo�n6uckei8; 21.217 

tubs, and receptacles or work made by coopers, 
hollow and other. Stras.helm & Jaeger . . . . . . . . .  21.220 

A pri nted copy of the .pecitlcation and drawing of 
r.��.r.rt:�c�n 

1� �fl
e��i��;:,�;h':d 

a¥l()E.ai�rst �lI\c�'i�; 
25 cents. In ordering please state the name and number of the patent de.ired. and remit to Munn & Co .• 361 
Broadway, New York. 

Vanadiall p a t e n t s  may now be obtained by the in .. 
ventors for any of the inventions named in the fore-
fOing list, provided they are simpJ e, at a cost of 1(0 each. 

f complicated the cost will be a little more. For full 
y��ct��� ��l': :!:::'u. ��l&!:: ���t'tr:lJ.. New 

J t itut if i t  �mtritau. 

Inside Page, eac h i n serti on .. ..  '�"j c e n t s  n line 
Hack Pa$lf:>. PRch i U !oij e l' t i o ll .. .. .. ..  8 1 . C O  a line 

The above are charJ,ws per 81Z'ste line - about eight 
words per l i ne. 'rhiM notice sbows the width of the line. 
and is set in agate type. l�llgl'a vingM may heau adver
tisements at the sallle rate ver agate line. by measure .. 
���fve�s !re 

P��fi��tf��s�ffi�d�:rt�:��e:8 
T�;::!d�; 

morning to appear in the followin� week's issne. 

Screw Cuttin� Auto
matlc Cros. Ifeed, etc. 

Catalogue Free 
of all our 

Machinery. 

I m proved Screw Cutting 

Foot and Power LATHES 
Drill Presses, Shapers. Band. Circular. and Scroll Saws. 

Machinists' Tools and Supplies. Lathes on trial. IY" Caialoq'ue mailed on application. 
SEBASTIAN L A 'rHE COMPANY, 

44-46 Central Ave., Ci ncinnati,  O. 

The Sebast ian-May Co. 
I mproyed Screw Cutting 

�:�e�LATHES 
�i�l l ft�e��r:i:i�,U�kn8d D���l���:; 
OUlfits. [,athes o n  trial. Cata.
I05Zl1e� mailed on apphcal ion. 
t 1;.) [0 1 1; 1 Ji i gh l a n d  Ave • •  

'"' I II N E Y . (l I I l O .  

r51i)pneuma.tic 'Xire Bicycles. 
Evel'y On e Gnaranteed. @ h Send for Catalogue. fir A ents Wanted . 

, 
KI R K�Po�Pll sF.I}.!o��. Jt. CO

. 

Fine Taps, Dies, 
_ '" '" I f' '' '' r  

Reamers, etc. 
111 111 1 1 1 1 1 1 1 1 1 1 : ; l : ,  LIGHTN ING <c. 

� '-" � "v'4V¥.v.y'llVv. 
IAgh tni n lr  a n d  Green ItiTel" �crew P l ate8. 

Tap wr���gVn!�I��:c�r�. �:�:es��lgth-:r Drilling 
Labor Saving 'rools. 

WI LEY & RUSSELL M FG, CO" Greenfield, M ass, 
�end jor • .\"t:1V CataloffUe. 

---� f11W " D E N T'AI.TKS 'O R R A I L R O ' D5 
o u #'U.' J w .... T E R  w O R t�S� -- M I L L S  'ARMS &c L A. � G E  W A i E R  'IA P1H"iS ·c o M P L E T E S T O C K  O �  pI..AN 5  &. '2!_S P E C 1 A LTY. .- nu::;- LU-MB[R S P E C I ' I C A T I O N S  F URNiSHED W E CA WELL & CO r O R  F O V N O ATIONS S.TOW [RS · LD -� N °  2 1 7  E M A I N  ST L O U I S V I L L E Kv 

SPECIAL NOTICE ! 
Two hand.ome photo-engraved di.play .heet. 
entitl ed! " .. Recent Improvements in Air Compressors, 
U Recent Improvements in Rock Drills." 
mailed free to any one who will cut out this 
advertisement and mail it to us with his llame 
and ar:�is:SOLL-SERGEANT DRILL Co. 

No. 10 Park Place, New York, U. S. A. 

N O ISELESS 
ROTARY FANS.  

The.e fans can b e  fasten
ed to cellinI{' and driven by 
: r�!��u�e 

w�i:�tlL:��� 
Steam Engine, or other 
power. By changing angle 
of blade. amount of air 
can be regulated. Two or 
more fans can be connect
ed on ceiling. The ]jackus 
Patent Fans are nOiseless, 
and found invaluable in 
meat markets, restaurants, 
dining rooms, bakeries. 
hotel •• etc. They will keep 
l�o� ltl�.

e W�\eaf:r !�� 
clal circular to 

Backus Water M otor Co. , N ewark, N .  J . ,  U .S .A.  

ARTI FICIAL INCUB ATION . -A DE
W1ltti1nfi�r��.e ���t��tJor:s�c��N���lggA��l����� 
o U PPT.>:MENT. No. ," ," S. Price 10 cents. To be had at 
this Office and from a l l  new�dealers. 

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

MECHANICAL A IR MOVER.i. 

TUERK 

W ATER llIETER 

" T H E  SINTZ " 
THOMAS ALVA EDISON. - A BIO - GAS AND  GASOLI N E  ENGI N ES �-:f���a�r��t��eg!n\h:h�i���atgti.e2����ar��� i�u������ I Stat i o n a ry and Ma rine. 
T�b� �:;:l��i� ���:i����tit �yj �::Sd���S�O cents I ���Ti�e�s ��nafl��iYe��e�e ��� 

�1;1���e
::e����' Krin�o�:i'th C�iib: 

tJ::: to t15 per day. at CDC:I tP home. IeUlng 

LlGHTNINB PLATER 
and platingjewelry. watchea 
tableware. &c� Plates the 
finest. of jewelry good &!II 
Dew, on aU kinds of metal 
witb gold, Bilver or 

2nd  � MACH I N E RY H 
N. Y. M ach'y Depot. Brid�e Store 16. Frankfort St .• N. Y. 

If you are lntere.ted in 

E L E C T R I C I T Y  
send for our .peclal PrIce LI.t Z. 

BELLS, BAT'l'ERI ES, ]' USHES, 
'V IRE, MOTO Il S, 

And a full line of general 
E LECTRICAL SU PPLI ES, 

STANLEY & PATTERSON, 
El ectrical 1I01l8e F u r nis hings, 

32 &; 34 Frankfort St .• N. Y. City. 

The Shimer Cutter Heads 
41).000 SOLD. 

To work Car Siding. �'loorlng 
mu\'J.'d

D�� S��\.!� 
Blind.. Cope Heads to 
match. Sam'l 3. Shimer & Bone, 
Centre St •• Milton. Pa. 

V8u U S E  G R I N DSTO N ES?  
If .0, we can .upply you. All .Ize. 
Ino o Il t e (l and u nlnoun ted, always 
kept in itock. Remember, we make a 
�f.!i'i.��::,::le�ngl:�i�: t�fa%�"J:� 
'l'he C LEVELAND STONE CO, 

2d Floor. Wilshire, Cleveland. O. 

S M I T H " S  '1 
Cling stone Peach Cntter and Stoner 

Is now on the market. Patented 1878. 1887. 1892. Ifor illustrated Circular, sample ma-
chines, territory, machines for the trade, 

. . 
and agenCies·, address . J .  H. �MJ T H ,  

LITTLE ROCK, ARKANSAS. 

JENKI�8' UPRIGJlT CU8J110NED 
POW E R  H A M M E R .  

manufactured or natural gas. Spe
cially adapted for .man boats and 
launches and electriC llght work. (,'!r
culars free. IT Jllention this paper. 
C LA R K  S I N TZ ,  M F R  

,",prinlrfield, Ohio. 

SUPPLYING WATER FOR Irrigation, SmalJ 'rowns, Railroad Tanks, FactOries. Steam Mill • .! Dalrle •• Country ReSidences, Stoc����t
t��t�::I�Z?:la�� 1Cl::::�I-.-.. inexpensive. Send for fully Illu •• catalogue. 

pr"SeellZustrated rwtic. 
in Sci. Am •• p. 5. July 5, '00. 
Rlre'lIJ Hydra.Ue Eu&1ne 
M,'&,. Co., Roanoke. Va. 

thods and his Work.-An address before the fraternity 
of the Sigma Xi. Corn e l l  University. An interesting re
view of the status of science and of the work. that hus 
been and is to be done by the sctentist. Con tained in 
SCIENTIFIC AMERICAN SUPPLRMENT, No. S3:J. Price 
10 cents. '1'0 be b ad at this offioe and from aJl news. 
dealers. 

� N ICKEL  
" AND � ELECTRO - PLATI NG 
§ Apparatus ud Material. 
";: THE 
� Ha.nson & VanWinkle Oo. ;: Newal'k, /Ii .  J.  
" 8 1  LIBERTY ST .• N. Y. :E 23 S. CANAL STREET. 
Ii: CHICAGO. 

G AA I N I N G .  -:����;��r�gt���a���:.i��:fn�tall:: 
dUferent woods imitated in g:raining, together with 
practical de.crlption. Price $2.50. Send for de.criptlve 
circular. Honse Painting Co . •  P. O. Box 1113. Phila
delphia, Pa. 

THE P REMIER CAMERA 

IS TH E B EST I N  M A RKET. 
Simple of Manipulati on. 

Plates o r  F i l m s  are u $ e d .  
The Sh utter I s  always set. 

PR I C E  $1 8.00.  
Send for Catalogue and copy of Modern Photography. 
W E  M A K E  A LL K I N DS OF" CAM E RAS. 

ROCHESTER OPTICAL COMPANY, 
14, S. Water St., ROCHESTER, N. Y. 

WIUAllED GElUIU. 
YEAR TRIAL 
FR E E  watch that canno1; atand the telt II We Mod with thll 

XpfeM 
addrus, and we wtll 

lend it there by exprt'U for 
your examination. If after 
e:J:amiIlation you are con
vinced that It Is a bargain 
pay the agent 14.35 and ex-
�rt'S8cb.rge. .nd itts yOUR; 
'Write to-day this w ill DO' 
appear &g&lD. Addreaa 

THE  NATIONAL MFB. 
a. I M PDRTINB CD. ,  334 
DearbOrn St. , C h ioago. 

I NY E N TO R S'  I D E A S �':,�k!::to
.h��'!,c��al 

MIL I .IKEN & ll'Allwuif. 
Cor. JOHN AND DUTCH STREETS. NEW YORK C I TY. 

Machinists, Pattern and Model Makers. 

HAVE YOU READ �perirnental 
$cienCe ? 

This new book. by Geo. M. Hopkins. is just what 
you need to give you a good general kn��ledge of 
Physical Science. No one.havmg the �pIrit of .the 
times can alford to be WIthout the kind of SCIen· 
tific inf ormation contained in this book. It is not 
only instructive, but entertaining. 

Over 700 pages ; 680 tine cuts ; su uRtun tiully and 
beautifully bound. Price by mail, $4.00. 

ITSend jor illustrated circular. 
M U N N  & CO., Pu b l ishers, 

Office of the SC I E N T I F IC A M E R I CAN, 
361 BROA D W A Y ,  N E W  YOHK-

ST E E L, I R O N ,  CO P P E R, Z I N C, B R ASS, T I N , 
A n d  a l l  other Metal8 Perforated as R .. qllired for Grain Cleaning and Mininl' Machinery. Woolen. Cotton, �aper and Pulp Mill. Rice. Flour and 011 Mill •• Sugar 

and Malt. Houses, Distilleries, Filter Presses. Stone, Coal an4 Ore Screens, BrIck and 
��n:�!�hf��::��g.���tr��:d�aSi:::�;:�:a:�r�rn �d�:8.�n�::j�fn 

S��ci::: 
THE H A R R INGTON & KING PERFOJl AT Oi'H (' 0 . ,  Clo i c a:. .. , 

And 2SI Pearl Street, New York. 

© 1892 SCIENTIFIC AMERICAN, INC.



Fo-wnded by lrlathew Carell, 1785. 
H E N R Y OA R E Y  B A I R D  &. 00. Industrial Publishers, Book.eUers, and Importers. 

S i ll Wa l n u t  St .. Philadel phia, l'a .. U. S. A. 
I]r'Our new' and Revised Catalog'ue of Practical a.nd 

8cientiftc Books, 86 pages, 8vo, and our other Catalogues 
and Circu lars. tbe whole coverinR' every branch of Sci. 
ence appl ied to the Arts. sent free and free of postage 
to any ODe in any part of the world who will furnish his 
address. 

THE ACTION OF H EAT F ROM OPEN 
Fire Grates, Stove8, and Hot Water PipeM.-By �'. Dye. 
The science of house warming practical ly presented. 
With 12 i l l u�tr&.tions. CUDtained in 8CIENTU'IC AMER
ICAN SUPPLEMENT, No. S4�. Price 10 cents. 'ro be 
had at this office RDd from all newsdealers. 

ThE Belknap Little Giant Water Motor 
Best 'Vater Motor, most powerful and 

efficient machine on the market. 
Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 
Cyclone Co:lfee Mills for Grocers' use. 

Combined Motor and MiH in one case, 
run by water or electricity. 

Writt' jor Ci".culars. 
B ELKNAP M OTOR CO. , 

23 Plum St., Portland, Maine U. S. A. 

Have You Anything New 
l��::::� h��r�gs':,'it�? °W':i�?to 

Do you want quick reo 

GAGE-LEAK INTRODUOING 00. ,  
C H IC AGO. 

J c itut if i c  jmtticJu. 
Why Not Move 

Nearer y o u r  best and b iggest market-nearer your raw materials? 
Chicago i s the greatest distributing point in America because of 
low railroad and lake freights everywhere ; unrivalled location; belt
railways. Chicago Heights i s  the center of Chicago's manu
facturing distric t. Can't you come 

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

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

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

822-823 Chamber of Commerce. Chicago_ 

OIL WELL SUPPLY CO. IATES C K  ct, ORE BREAKER 
Capacity u p  to 200 tons per hour. 

PROPOSALS. 
U S.  ENGINEER OFFICE BO�TON, MASS., MAY 

• 20, 1892.-Sealed proposals, in trlplicateJ..!'"ill be re
ceived at this office until noon of June 20, Jljlf2, for the 
delivery of 7,500 bbls., more or less, of American Hy-
U::��

C 
KtiZ::��'n 

a
fs 1:�:�rt�lt����

s
��

n
c!':r��: 

approvpd February 26, 1885, and February 23, Ib87, vol. ZI, 
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Col. of Engineers. 

P�?.it����n!r?.�J>c�.1!f�
G
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4th District, �o. 1 Prytania �treet. New Orleans, La .. 
June 1, 1892.-Sealed proposals, in dupUcat(\ will be re
ceived at this office until 11 o'clOCk a. m. Monday. Au-
�

t
al' li��w�

o
:k��

i
����r<g"v

l
::'�;:f a� ::���i���} 19� 

Mississippi, Red and Atchafalaya Rivers, near Turnbull 
Island, Louisiana. U. S. A. SpeCifications, maps, blank 
forms of proposal and detailed Information will be fur
nished on application to this office. The attention of 
bidders Is invited to the Acts of Congress approved 
February 27, 1885, and February 28 1887, vol. 2S, page 332, 
and vol. 24, pa\le 4H, Statutes at Large, prohibiting the 
employment Of convict labor or the labor of U assisted " 
foreign immigrants brought into this country for the 
purpose under contract or agreement. Preference will 
be given t.o articles of domestic manufacture. The 

I 
right Is reserved to reject any or all proposals. JOHN 
MILLB, 1st Lieut. Corps of Engineers, U. S. Army. 

�--- - .. _--- -- ------
T H E  BEST LOOS E PULLEY O I LER . I N  TH E WORLD.  VANDUZEN PAT. L. PUl. OILER 

Keeps Pulley oiled 3 to 4- weeks with one 
filling. Cost 25. SO, 4:0, 50, 65 and 85 cent. 
each. Send Prioe and T RV 0 N E .  
State diameter aDd speed or Pulley. Will 
send Catalogue tree. Mention thb paper. 

" TIFT CO.Clael ••• tl,o. U.8..l. 
Has produced more ballast, road -

NOW R E A DY ! • Manufacturers of everythinll needed for 
.A.:EL or ..... S:E.a.1V "11V:JiJLL& 

tor either Gas. Oil, Water, or Mineral 

ltl at 92 WATER STREET, 
P l l tsbureh. l'a .. 

metal, and broken more ore than DEAFNESS & HEAD NOISES CUR 
aMlI
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by Peck'. Inv;.lbl. Tubuiar Bar Cu,bwna. Whisl� 
d oWl' by F.�8ti��::;:�!Y:;��f:=���=fR££ A NEW AND VALUABLE BOOK. 

1 2,000 Receipts. 6 8 0  Pal!."es. Price $ .,> .  

This splendid work contains a careful compila
tion of the most useful Receipts and Replies gIven 
in the Notes and Queries of correspondents as pub
lished in the Scie ntific A Dlerlcan d uring the 
past fifty years ; together with many valuable and 
Important additions. 

Over 'J'",elve Thonsand selected receipts 
are here collected ; nearly every branch of the use
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- ' 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem
ists and workers in all parts of tbe world ; the in
formation given being of the higbest value, ar
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry tbat can be thought of, 
relating to formulre used in the various manufac
turing mdustries, will here be found answered. 

Instructions for working many differen t pro
cesses in tbe arts are given. 

It is impossible within tbe limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under tbe head of Paper we bave nearly 250 re
ceipts, embracing how to make papier macb,, ; how 
to make paper water proof and fire proof ; bow to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parcbment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers, ete. 

Under tbe head of Inks we have nearly 450 re
ceipts, including the finest and best writing inks 
of aU · colors, drawing inks, luminous inks, invisi
ble ink", gold, silver and bronze inks, white inks ; 
directions for removal of inks ; restoration of 
faded inks, etc. 

U nder the bead of Allo '·s over 700 receipts are 
given, covering a vast amount of valuable infor
mation. 

Of Cements we have some 600 receipts, wbicb 
include almost every known adbesive preparation, 
and tbe modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most valuable practical article, in w bicb tbe 
complete process is described in such clear and ex

f��� ����
t
�bat any mtelligent person may readily 

For Lacquers tbere are 120 receipts ; Electro-Me
tallurgy, J.25 receipts ; Bronzmg, 127 receipts i Pho
tography and Microscopy are represented oy 600 
receipts. 

Under the head of Etcbing there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnisbes furnish over 
800 receipts, and include everytbing worth know
ing on those subjects. 

Under tbe bead of CleanSing over 500 reCipes 
are given, the scope being very broad, embracmg 
tbe removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning fnrniture, clotbing, glass, leather, metals, 
and tbe restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Tbose who are engaged in any brancb of industry 

probably will find in tbis book much tbat is of 
practical value in their respective callings. 

Tbose wbo are in searcb of in1lependent busin(>ss 
or employment, relating to tbe bome manufacture 
of sample artides, will find in it bundreds of most 
excellent suggestions. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERWAN OPPICE, 

3111 Broadway, N ew York. 
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I l lustrated ca!.aIQ�ue, price 
hsts and dIscount sheets 

on req nest. a:¥:l6ll!5Oi:r 

STE E L  TYP E  FOR TYP EWR I T E RS 
StenCIls. Steel Stamps. Rubber and 

III o.r..�t��aP��
h
:::��I���r� ork 

Small Machinery. PNovelties, etc . •  man
ufactured by special contract. 

New York Stenc i lWks. 100 Nassau St., N .V 

COLOR IN PH OTOGRAPHY.-AN IN-
teresting article descr1:ptive of Mr. Baudran's a.pparatus 
for caustnliZ the apPe8TanCe of colors in a. Jthotograph. 
followed by aD article On Photography in Colors, giving 
some formulre, by Mr. E. Vallot. for the production of 
photogra.phs in colors. With one flgure. Contained In 
SCIENTIFIC AMERICA.N SUPPLEMENT, No. 839. Price 
10  cents. To be had at this olllce and from all news
dealers. 

CATES I R ON WOR KS, 
� o  C So. C li n ton �t.,  ChicRgo 

Jr36 c�'l�fIfu S�t�"1io��!. Y!:' 

OUR.�It()CESS�S 
MOSS TVPI; -

PHOTO ENGRAVING . 
- ZINC ETCH lriG 

CHUCKS Catalogue No. 12, lust Issued 
• with over � new Illustrations 

The C u shman chuc�
n
b���

e
H�:�;�, Conn. 

P U RE C O N D EN S E D  M I LK PREPARED IN THE MOHAWK VALLEHHE FINEST GRAZING. COUNTRY IN  AMERICA 
FROII ABSOLUTELY PURE FRESH MILk.EVERY PACKAGE GUARANTEEO.CORRESPONDENCE SOL lCITEO.- M O H AW K  C O N D E N S E D  MILK C O .  R O C H E S T E R  - N.Y U S.A 
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10 cents. Also to be had of newsdealers In all part. of 
the country. 

T H E  P E R F E C T �R U D E  O I L  B U R N E R . 
B � ST R E G U L AT I O N . 

- H I G H E S T  E C O N O M Y  
F O R A L L  P U R P O S E S 
M AN U FACT U R E D  IN S I X  S I Z ES B Y  

M A N  E N G I N E  M A N F G  G o  R O C H E S T E R  N E W Y O R K 

PATENT RIGHTS Stocks and Bonds handled on 
commlsslot', by The Central Rusiness Exchange, 739 
Broad St., .Newark, N. J. G F. Kingston, Proprietor. 

QUARRYING.-A PAPER BY MR. W. 
L. �aunders. conlnin ing many interesting points on thp, 
8ubject of the modern methndM of quarryimc. With 12 
illustrations. Contained in SCIENTIFIC AMERICAN SUP. 
PLEMENT. No. 832. Price 10 cents. '1'0 be had at this 
office and from aU newsdealers. 

CLA.R.�'S 
WOOL WASH ERS, 

WARP DYEINH A N D  S I Z I N H  M A C H I N ES, 
l'ATEN T RUBBER C O V ERED !'\ Q IJ EEZ E 

R O L LS, 
PO WER WRIISHEItS FO R HO SIER Y A N D  

V A It N  H Y E I I'O G, 
H RY I N G  A N H  VENTILATI N G  F A NS, 

WOOL A I'i D  ()OT'l' O I'i  D R Y ERS, Etc. 

Box L. 

Catalogues free. 
C E O. P. C L A R K  

W i ndsor Locks, Conn. 

WELL DRILLIRG MACHIRERI 
M.l,.. UF.lCTUBED BY 

W I L L I A M S  BROTH ERS, 
I T H A C A .  N .  Y . , 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

FIRE HAZARDS FROM ELECTRICI
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reAN SUPPLEMENT. No. 830. Price 10 cents. To be 
bad at this office and from aU newsdealers. 

A R T E S I A N  
WeU., 011 and Gas Wells, drilled 
by contract to any depth, from 60 
to 3000 feet. We also manufac
ture and furnish everything re
quired to drill and complete 
same. Portable Horae Power 
and Mounted Steam Drilling 
Machines for 100 to 1 000 feet. 
Write us stating exactly what Is 
required and send for illustrat-
:
d
8tt'IWE'L/�e�'LY CO., 

STREET, NEW YORK. 

And all Fancy Woods. 
TEAK FOR YACH TS, SPA N I SH CEDA R 

FOR SHELLS, etc. 

T H E  E. D. A L B R O  00.,  
Enstern i 200 I.ewi " Street, i New York U S A Branch, 5 Ft. E. 6th St., 5 ' . . . 
H. T. BARTLETT, Mg'r. F. W. HONERKAMP, Ass't :\'tg'r. 

(Mi I l M, CinCinnati, 0.) 
WA NT E D  _A R E ( ; I S'I' EIf for keeping tally, 

• something on the order 0[- those used In horse cars. Addres •• with full description and prices, REGISTER, H01l'man's Wharf, Va. 

S hepard's N ew $60 Screw·Cutting Foot Lathe 
� }4-'oot and Power Lathes, Drill 
� Presses, �crol l  Saw A t t a c h .  
'f""I ments, Chucks. Mandrels, Twist 
00 J)���:h!!O�ii <£�!f.

er
SL�\�es on 

payment. 
Send for catalogue of Outtlts 

for Amateurs or Artisans. 

,.. 
Address Hic1'i.::.r, "PARH, .. ���;�.i'!IJIo!lll 1 4 1  WeMt 2d Street. III 1& CJinclnnati, Ohio. ---- -

MAGNETISM -A P A P  E R BY B. S. 
Giles. givin'-! a resume of the work which recent experi
mentalists have done, and dlscussinll the theories that 
have been advanced to account for the phenomena ob
served. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, No. 834. Price 10 cents. To be had at this 
office lind from al1 newsdealers. 

" ECONOMY IS WEALTH, "  
Canvallen wanted � lell tb" N ,  w Mo
del Han 1'ypewrlter. Why wl1l people buy a 1100 machine when tao wlll 
purcbaH a better one' Send fOT i I Iu.tmt.&d 
catalogue and terma to C(Junty Agenta. 

Addreu N, TYPEW RITER CO. 
611 W&lhi�n Street. HoltOn. :\,1&81. 

Mention ScIentific American. 

STE AM ROAD ROLLERS I D E A N O  I D E A l .  A UTOMATIC E N GINES. 
W �:ITM YER I'A T E N T  F V lt 'i ACE. 
T A N H EM AND C ROS'" COMPO U N H  ENGINES. 

• BO ILERS OF EV E R Y  UESCJRIPTIO N .  

Manufactured by HARRISBU RG FOU N DRY AN D M ACH I N E WORKS Harrisburg, Pa" U,  S. A, 

ao DAYS FREE TRIAL in your own home. First-class Sewing 
Machines at wholesale prices. :!: Stan�ard s�¥er1l!acJ!ine io,t:::g 

'C"o" 155 Arlington " SI9. 00 
" ' All latest Improvements, light running. " . Warranted 5 yea.r�. Complete Bet ot 

at,tacbments FREE. Send tor catalogue. 
CASH BUYERS' UNION, 858 DeRbol'D. 8t. B 221 Chleap. llL 

-FOR-

FREE SITES TO S U BSTANTIAL 
MAN U FACTUR I NG  ENTERPR ISES 
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FUEL, and RAILROAD F.ACILITIF.S. address J.  H.  DIN
GEE. 333 Walnut Street, Philadelphia. Pa., President 
and General ManaR'er of numerous Land Compnnies 
s_ituttted aiong the lines of the Norfolk & Western 
Railroad. 

aWIFE ro�8':� ���o:� 
$12 Bayo . ,,6.00Japro'" Oxford IIIqOI 

. _bl tl:.i;"�:t� �t:'IIg'i:':�h:U-wor"t;W\tli. complete .. f of fhtl_teRImP"" ':J 11:1 at.tachmenY tree. Eacb macht. p&ftJlteed for"5 III , � BuydJnct;fromoa.rfactory.aDd._ftdea) .. 
;; lIUI apnto profi .. 8end for DltB C.lTUOGv-., 
II _ 1110. COlIl'.t.n. DIIl"TD.18 CJlJCiQQolLLo 

THE GENESEO 
R O A D  C A R T, 

Best Top and Open Cart on earth. 
Rides as easy a.s a buggy or no sale 

IF Ji1ree circulars for aU. 

D. p, SARGENT & SON, 
GENES E O, Henry Co" I l l .  

Detective MaK'RZine Camera. 
Portable, Best Material. 
°iI�fri��:.

i
'Wo l§li����n6��:t':,� 

rapidly, anywhere. 
HURLBUT MFG. CO., BelVidere, Ill. 

Send for catalogue. P. O. Box 203. 

Fully 
warranted. In carrying 
this watch you have the 
credit of owning a SOLID GOLD WATCH 

and for use ill just aa 
desirable. 

W. H I LL & 00 • •  
Wholesale  Jewelers. 201 

to 211 State, (fomerly 1 1 1  
Madison St.) CHICAGO. ILL. 

W 0 R K I N  G M O O  E L S & L IGHT MAC H I N ERY.  I NVENT I O N S  D EVE L O PEO .  Sen d fo t· M ode l  C i rc u l a r. J o n e s  Bros .  E C o  . . C i n  ' t i ,  O .  \ 
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)lI{ilveriisements. 
Inside Page, each insertion - - '1:) cents a line 
Hack I·Rge, eacll insertion - - - - $1.00 R l ine 

1.�he above are charges per agate line-about eight 
words per line. This notice showB the width of the line, 
and is Bet in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure. 
mente as the letter press. Advertisements must be 
:��1�� t�t a��:���
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LOVELL DIAMOND 
585 Pneumatic,  Cushion  and Sol id  Tires. 585 

Diamond Frame. Steel Drop Forgings. Steel Tubing, Adjustable 
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Nickel. STRICTLY HIGH GRADE IN EVERY PARTICULAR. 
No BETTER MACHINE MADE AT ANY PRICE. 
Bicyclf' ( 'atalo(ll1.e liTre. St'l!d six cell tS ,in :.;tmnps jor our lOO.page 

ill ust rated catalogue oj Guns, R(tfes, Bi'l'olvcn, Sporting 
Goods oj aU kinds, dc. 

J O H N  P. LOV E L L  A R M S  CO.,  
For Ladies. 1 47 W a s h i n gto n St reet, Boston, Mass.  

Victors KODAK S . 
'(I G tl E sr �ALOGUE Regular } 

" Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

p � t:; Junior 
n�p ,I I\£� Folding I 4 styles and sizes 

for the season of 
1 892, \J Daylight 

Ordinary $6 .00  to $65 .00 .  

O V E R M A N  W H EEL C O .  
IIOSTON. WASHINGTO N .  DENVER, SAN .... "HCISCO. 

A. G. SPALDING & BROS., SpecIal Agents, 
CHICAao. NEW YORK., PHILADELPHIA. 

Latest improvements, regist ers for ex

posures ; glass plate attachment s ; daylight 

loading, etc" etc. Send for catalogue. 
T H E  E A STM A N  

Important Improvements. 
COM PAN Y , The Most t��;gl';, f�sln�r!���ures greatly perfected. 

ROCHESTER, X. Y. I Easiest RunninJl and Most Silent. Dc> 'U SEE� P C> VV E :t:=I.  '1 __________________ All type cleaned in 10 seconds without soiling the hands 

If!we oon iPotufoTihti9th Centnry I . -- The Smith �"er Ty����t;��g�t�r::���e, N, Y .. U. S. A ,  

!l{ to 70 horse power. 
Cost about one cent an hour to 
each indicated horse power. 

. �a��t�e�()lhi��'�fl��I�t;i!��� 

.,; - CHARTli! G��o
FNG I N E  CO. 

- "  P. O. Box 148. Sterlinli:, I l l .  
We have a new form of 8 per cent. 

investment based on irrigated fruit lands 
in the fruit zone of Colorado. Absolute 
security. Rapid increase in value. No 
failure in eleven years. Bank guarantee. 

Write for particulars. 

THE DELTA COUNTY FRUIT LAND CO. 

THE P H O NOGRAPH.-A DETAILE D 
�����gl�iOj��l :�ri��i ��� ���drs�c;.fOW1tg
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inge. Contained in 8C1 E�TJFIO AMERIC_o\N SUPPLE
MENT, N o. 63�. Price \0 cents. '1.'0 be bad at tbls 
office and from all newsdealers. 

E L E CT R I C  M I N I N G P U M PS 
O F  ALL OA FACIT I E S _  

ELECTRICAL MIN ING APPARATUS OF  EVERY DESCRIPTION.  
ISEND FOR Il.LUSTItATED CATALOGUE M �. 

THOMSON-VAN DE POELE ELECTRIC MINING CO., 
620 A T L A r:,- I C  AV E . ,  B O STO N ,  M A S S .  

A GENTLEMAN'S LAUNCH I VANDUZEN SJ��M PUMP TH� AMERI�AN �ELLT�L�PH�NE ��. . Pu�:: �E�: ';i��Eo�Or}:�id. 
in Order, never Olog. nor 

95 M I LK ST. ,  BOSTON,  MASS. Every Pump Guarallt.ecl. 

This Company ow ns the Letters Patent 
gran ted to Alexander Graham Bell ,  March 
7th , 1876, No. 174, 165, and January 30th, 
1877, No. 186, 787. 

The transmis5ion of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above paten ts, and renders each 
iud iv idual user of telephones not furnish
ed by it or its l icensees responsible for Ruch 
unlaw ful use, and all the consequences 
thereof, and liable to guit therefor. 

T H E  A R M ST R O N I  MACH I N ES,  For CuttiDIr 0« and Threadinlr Pipe. 
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Send for cal;aH)glle. 

THE ARMSTRO NC MFC. CO., B r i d geport, Ct. 

�. ..A:!!f�}�� Al'tIERICAN, continue to examine i.mprovements, and to act 8S Solicitors of Patents for Inventors. 
In this line of business they have had jortll-fh'p 1INf1'8' 

t'xpN'iellCl', and now have ltneqlUlled facilities for the 
preparation of Patent Dra.wings, Specifications, and the 
g���:�:.lg��agi/i�)l:]iW;��:;:ri fg�:n���::.

s 
�e���s.U:��� 

& Co. also attend to the preparation of Caveats, Copyrights for Books, Label� Reissues, ASSignments, Bnd Reports on Infringements of Patents. All business 1ntrn:o!ted to them is done with special care and promptne.is, on very reasonable terms. 
A pamphlet sent free of charge on application, containin� full information about Patents and how to procure them�t directions concerning Labels, Copyrights, Desig
. 

119, ratents} Appeals, Reissues, Infringements, ASSignments, Rejected Cases. Hints on the sale or Patents, etc. 
We also send, j1'tt oj charge. a Synopsis of Forelgu Pa

tent Laws, showing the cost and metbod of securing 
Patents in all the principal countries of the world. 

MUNN &; CO •• Solicitors of Patents. 
361 Broadway, New York. 

YOUR O W N  ENGJNE E R .  
Launches 19 to 60 feet In length, with automatic ma

chinery. No Smoke. No Engineer. 
No Danger. No Dirt. 

PADDLE YOUR OWN CANOE. 
Canoes, Family Row and Sail Boats. F'ishing and Hunt

ing Boats. Manufactured by 
THOMAS K A N E  &; CO., Chicago, JII. IIlr Send for Catalogue, specifying line desired. 

ESTABLISHED 1 850. 

DEFIANCE MACHINE WORKS 
DEFIANOE, OHIO, U. S. A., 

BUILDERS OF 

H U B ,  S P O K E ,  W.H E E L, B E N D I NG,  
WAGON AND CARRIAGE MACHIN ERY. 

No. I. HEAVY HUB BORING MACHINE, 

per Cost .'7 to .'75 elch. Address 
THE VANDUZEN & TIFT CO" 

IOZ to 108 E. Second St. , Cintinnati, 0. 

WE ot��n:!��ti':.��ie!O!!�
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ERE(; T l f l N  C Ollll'L E1'E in any part of the 
country, the most improved apparatus for 

H EAT I N G  BY STEAM 
OR HOT WATER. 

We send experienced fitters and guarantee satisfac
tion. rr Send plans with full particulars for estimate. 

Broomel l ,  Sch midt & Co. , Ltd. ,  York, Pa. 

S A W  S Wanted 50,(0) Sawyers S A W  S and L umD e rm en  to 

A send us their full address for 8 copy of Em- A erson's Iar Book of SA W .. �, new 1892 edi-
tion. We are first to introduce NATURAL 

W GAS for heati� and tempering Saws with W wonderful eHect upon improving their qua-
lity and toughne88� enabling us to reduce S prices. Address Ellr E R � O N-,- I"IlI I T H  S &; CO. (l,imited), Beaver J<-alIs, Pa. 

The ease of cycling is in the 
T I RE 
About the Columbia Pneumatic Tire - It 
wears - Tested to 200 pounds above riding 
pressure - A compound tube of rubbers 
vulcanized with canvas layers - Each part 
strengthening the others - Greatest resist
ance to puncture - Most resilient road tire 
-Freedom from lacing, wrapping,andother 
objectionable points - The highest grade 
tire of scientific simplicity- Absolutely 
guaranteed for a year. 

All about it and Columbia's cycles in our book 
about Columbias, free on application to, any Co. 
lumbiaagent,or sent by mail for two tw�entstamps 
-Pope Mfg. Co., 22I  Columbus Ave. ,  Boston. 

E]:DIBC>1'T 
C E N E R A L  E L ECT R I C  co. 

I N CA N D E S C E N T  A N D  A R C  L I C H T  P L A N TS .  
Stationary and Railway Motors.-Lamps.-Cables.-Safety Devices. 

DIS1'RICT OFFICES. 
Canadian . .  " ,,)jJdlson Bnlldln

�� 
77 Bay St . Toro,nto, Can. I Paeillc Coast , . Edison B'ldlng, 112 Bush St., S. Fran., Cal. �i����::::: ::: :::EdIBoi�,*,ldi� ��::::J!k?l�l�!"¥O��: Pacillc Nortbwest . . . Flelschner Building, Portland, Ore. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa- j 
cille BulldlDll'o .ear 7tb Street, Waabill&'tOD. D. C. 

New England . . . . . . . . . . . • . . . . . .  � Otis St., Boston. Mass. Rocky Mountain . . . . . .  Masonic Building, Denver, Colo. 
Mexican and South Arnerl

oon 
Department" . . . . . . .  " . . . . . . . .  _ '  . . . .  , Edison Building, Rroad Street New York Europeau Ollice. " . . . . . . . . . . . . . . . .  ' . . . . . " . . . . . . . . . . . . . . . . .  ;U Victoria Street, Westminster, L<Jndon, S,W., England. 

IJUNE I I ,  I�2. 

TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstones. 

Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 

STRO U DSBU RG, PA. 
1 61 WAS H I N GTON ST . . N EW YORK. 

COM_IIlR Figures all Examples. K", 
operated. Rapid. Accurate. 

I Relieves mental strain. 
Send or eirou ar. . . FG. Co:. 62-56 lllinois St. Chicago. 

NEW MAIL -$ 1 00- A'i'IP+-"J"I 
c���g

n
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es 
Also $135 and $150 patterns. :: Il��i;'\Ie�ti1�li:' : , $lgJ 
Handsomest and best Diamond 
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Wm. Read & Mons, 107 Wash'ton St. Boston,Mass 

EST A B1.IISHED 1 "'46. 

The Most Popular Scientific Paper in  the World 

Only $3.00 a Year, Including Postage. 
WeekJy-�� Numbers a Year. 

This widely circu late.' and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful luformatlon and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery t 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Archi
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Sl1bscriptiou.-One copy of the SCIEN
TU'le AMERICAN will be sent for one year-52 Dumbers
postage prepaid, to any subscriber in the United States. 
Canada, or Mexico, on receipt of thl'ee doll Rl'S by the 
publishers ; six months, '1.50 ; three months, '1.00. 

Clubs.-Speclal rates for several names, and to Post 
Masters. Write for particulars_ 

The safest way to remit Is oy Postal Order, Draft. or 
Express Money Order. Money carefully placed Inside 
of envelopes. securely sealed. and correctly addressed. 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

IlIUNN &; CO .. 361 Broadway, New Yorl<. 
---0---

T H E  

Idttdifit �mtritaU lupplttnrnt 
This Is a separate and distinct publication from THE 

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

The most important Engineerinu lVorks, Mechanisms, 
and Manufactures at home and abroad are lliustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year ; or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or chec� 

IlI U N N  &; CO., 361 BI'oadway. New YOl'k, 
Publishers SCIENTIFIC AMERICAN. 

---0---

�uildiuQ �ditbm. 
THE SCIENTIFIC AMERICAN ARCH I T ECTS' AND 

BUILDERS' EDITION Is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two bundred ordinary book pages : forming a 
large and splendid Magazine of Architecture, richly 
adorned with e7i'r;rm t IJ/atn: in colors. and with other fine 
engravings j illustrating the most interesting examples 
of modem architectural construction and aHied subjects. 

A speCial feature is the presentation in each number 
of a va11ety of the latest and best plans for private resi
dences. elty and country, including tbose of very mod
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates. etc. 

The elegance and cheapness of this magllificent work 
have won for it the ]�argest Cil'c u Jntioll of any 
Architectural publication In tbe world. Sold by all news
dealers. $2.50 a year. Remit to 

llI U N N  &; CO .. Puhlishers, 
361 BI'oadway, New York. 

PRINTING INKS 
The SCIENTIFIC AMERICAN i s  printed with CHAS_ 

I!lNEU JOHNSON &; CO.'S INK, Tenth and LomblOrd 
t!ta •• Phlladelpbia, ami '7 Role St., opP. Duane, New York 
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