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MAXIM'S FLYING MACHINE. 

Mr. Hiram Maxim, well known for his many ingen­
ious inventions, who is, moreover, a very practical and 
successful mechanic, has for some time past devoted 
considerable study to the subject of aerial navigation. 
Hi .. practical experiments in this direction, which have 
been many and various, appear to have crystall ized 
into the form of a machine which might be called a 
steam kite. The experimental device consists of a thin 
sheet or kite 4 ft . wide and 13 ft. long, which is pro­
pelled by a screw capable of 2,500 revolutions per 
minute. According to information given by Mr. Maxim 
this machine, when properly inclined and pushed for­
ward by the screw at the rate of 30 miles per hour, will 
maintain itself in the air; if the forward speed is in­
creased to 35 miles per hour, it begins to ascend; at 90 

miles its rising power is qui te strong. 
Mr. Maxim says he has already expended $45,000 on 

these tests, and is now at work on a large machine of 
silk and steel, with a plane 110 ft. by 40 ft. , with two 
wooden screws 18 ft. in  diameter. A petroleum con­
densing engine will furnish the power. In his previous 
experiments Le found that one horse power would 
carry 133 pounds 75 miles per hour. He had proved 
that the screw would lift fqrty times as much on the 
propelled plane as it could push. A motor he says has 
been built, weighing 1,800 poundll. which pushes 1,000 
pounds, and will consequently lift 40,000 pounds. The 
estimated weight of his engines, generator, condenser, 
water supply (2 gallons), petroleum (40 pounds per 
hour) and two men is about 5,000 pounds. Thus with 
a steam kite weighing in all 6,800 pounds he calculates 
on having an ascending power equal to 40,000 lb., or 
23,200 pounds more than the dead weight, say eleven 
tons. It is devoutly to be hoped that Mr. Maxim will 
soon be able to demonstrate the success of his great 
passenger kite. 

• •••• 
ANOTHER POLAR EXPEDITION. 

A small and staunch steam vessel, the brigantine 
Kite, sailed from New York June 6 for Whale Island, 
on the west coast of Greenland, 77 degrees and 20 
minutes north latitude. The vessel had on board 
Lieut. Peary, of the United States Navy, his wife, and 
five men, who designed making from that point an 
overland exploration, in a northeasterly course, to as 
high latitudes as possible, determining, if practicable, 
the northern coast line of Greenland, and acquiring 
all obtainable information relative to the polar seas. 
Explorers have many times been much further north 
along the coast lioe, and no great difficulty is antici­
pated in reaching the point sailed for, at the foot of 
Humboldt Glacier about the middle of July. Here 
the coast is bordered by mountains, which it is the in­
tention of Lieut. Peary to climb, carrying his sledges 
and abundant supplies. with the idea that he will then 
be at the surface of a great ice plateau, which he in­
tends to make his high way to the far north. 

It is the intention of the explorer to get well estab­
lished in winter quarters before the four months' sea­
son of darkness and extreme cold sets in, and supplies 
sufficient to last the party for three years have been 
taken, although it is said that game is abundant in 
that section. With the northward movement of the 
sun in the spring, the real work of the expedition will 
commence, the journey northward being made on snow 
shoes and with sledges. It matters not how deep the 
snow may be, in Lieut. Peary's opinion, and he lis an 
experienced snow traveler, counting" deep, soft snow 
as the perfection of roads," but chasms and ragged ice, 
which he expects mainly to avoid in the route chosen, 
are the only obstaclas from which difficulty is antici­
pated. 

But, even if Greenland extends only a little way be. 
yond Lieut. Lockwood's furthest point, Lieut. Peary 
has before him a round trip journey of about 1,200 
miles. Just as Nansen traveled, now over a hard 
crust, and then through deep, soft snow, Lieut. Peary 
is likely at times to find sledge hauling very hard work. 
Gen. Greely believes that the inland ice is not Qoter­
minous with the north coast of Greenland; and if this 
theory is correct, ILieut. Peary will probably find it 
d ifficult to raach the north coast by�the route he pro­
poses, for he and his comrades could not travel far 
overland, packing their provisions on their backs. At 
any rate, if defeated in his main purpose, he will per­
haps be able to follow the ice edge east to the east 
coast, and completely determine the northern exten­
sion of the great ice cap of Greenland. 

There is also aboard the Kite another party known 
as the West Greenland Exploring Expedition, of the 
Academy of Natural Sciences, of Philadelphia. This 
party consists of Prof. Angelo Heilprin, leader and 
IJ6(>l0gist; Prof. Benjamin Sharp and Prof. J. F. Holt, 
zoologists; Dr. William E. Hughes, ornithologist; Dr. 
William H. Burk, botanist, and correspondent· of the 
Philadelphia Ledger,' Levi W. Mengel, entomologist ; 
Dr. Robert M. Keely, surgeon ; Alexander C. Kenealy, 
who will keep the journal of the expedition. 

The scientists from the Academy will accompany 
Lieut. Ppary on the Kite to Whale Sound. Thence the 
ve8r,:el wi l l  return direct to Upernavik and from there 
to Disco Bay. Some of this expedition will disembark 

there; others will cruise on the Kite in whatever di­
rection seems best to them to obtain the information 
they seek. 

The land division will explore the interior of the 
country, in particular an unnamed mountain back of 
Disco Bay, of which geographers know nothing, of 
whose denizens zoologists and of whose flora botanists 
are ignorant. Returning southward, several fiords will 
be explored, and the height of glaciers be determined 
as accurately as posl:lible. 

Near Godshaven there is another unnamed and un­
known mountain which will be climbed and examined. 
From there the party will go to Ivigtut, and thence to 
St. John's, Newfoundland. Everywhere its members 
will make zoological and botanical collections and try 
to inform themselves of Greenland's geological forma· 
tion. The last named party hope to be home again 
about the middle of next September. The expenses 
of buth expeditions are borne in part by the Academy 
of Natural Sciences and in part by private subscrip­
tions. 

••••• 
Recalescence In Steel and Iron. 

In the current number of the Philosophical Maga· 
zine Mr. F. J. Smith gives an account of some new 
methods of investigating the points of recalescence in 
steel and iron. The object of the experiments was to 
d iscover the time connection which exi!!ts between the 
change of form and the change of temperature. Sev­
eral methods of experimentation were tried, and the 
following was the one fiually adopted. The upper end 
of the steel wire to be tested was fixed vertically ; the 
lower end was attached to a long light lever of alumi­
num, so arranged that a small change of length of the 
wire caused a large movement of the end of the lever, 
which traced a line on the smoked surface of paper 
rotating on an ordinary physiological chronograph 
cylinder. A platinum·platino-rhodium thermo-couple, 
twisted round the wire where it was heated, was in 
circuit with a Deprez-D'Arsonval galvanometer. By 
means of this combination the temperatures at which 
the change!! of length of the wire took place were read. 
The movements of the beam of light reflected from the 
gal vanometer were recorded on a moving photographic 
film. The outcome of the experiments was that the 
changes of form of the metal under examination took 
place at the times of change of temperature, so that a 
curve so traced on the smoked paper can be used as an 
index of the changes of form and the changes of tem­
perature. Thinking that it might be probahle that 
these changes might be accompanied by some sounds 
at the critical points, the following apparatus was con­
structed : A mica disk was fitted into a circular recess 
turned out of a piece of wood. The steel wire under 
examination was attached at one end to the center of 
the disk, at the other to a vertical post. The front of 
the recess into which the mica disk was fitted was fur­
nished with two sounding tubes. On heating the wire 
a certain temperature was reached at which a sharp 
crackling sound was heard. As the temperature wat< 
increased this ceased ; then, on removing the flame, at 
the same temperature at which the first sound was 
heard, a second similar sound occurred. This took place 
at the point of recalescence. As the wire cooled this 
ceased, and then, when a temperature of about 4900 C. 

was reached, a very sharp sound was emitted. This 
third sound appear .. to take place at the second criti­
cal point observed by M. O!!born. The wire used rin 
these experiments was steel pianoforte wire, annealed 
and straightened. The last experiment was also ar­
ranged so that the steel wire when heated should be in 
a strong magnetic field. Repeated trials showed that 
the sounds produced were in no way altered by the 
fact of the wire being in the magnetic field. 

.. .... 
Lead Pipe Pierced by an Insect. 

K. Hartmann, in Gesundheits Ingenieur, January 
15, 1891, relates a case in which a lead pipe was cut 
through by an insect that was actually found with i ts 
head in the bole pierced by it. A workman was called 
in to repair a defective pipe which had been inj ured on 
a previous occasion, as was reported, by a .. nail hole" 
occurring in a soldered joint. This time the worm (a 
wood wasp) causing tbe mischief was found in situ. 
The hole on the exterior of the pipe was of a rounded 
form, about one-quarter of an inch long by one-eighth 
inch wide, and the penetration was through the entire 
thickness of t.he metal. Though of rare occurrence, 
well authenticated instani!es of similar injuries by in­
sects are on record. 

•• 1 •• 
THE tannin present in tea is absorbed by suitable 

animal substalices, such as horn shavings, dried albu­
men, h ide clippings, and the like. It is preferable to 
add the material to the tea in the dry condition before 
Ule infusion is made. But it may also be added to 
the infusion, or the infusion may be passed or filtered 
through a layer of the substance. The quan tity of 
animal substance to be added to the tannin-containing 
material must be determined by the amount of tannin 
contained in it. In the case of tea the propvrtion may 
vary from one to two parts of animal substance to ten 
parts of tea.-H. Grimshaw. 
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. ARROW WEED" AND MEXICAN "JUMPING 
:BEANS." 

It has long been known that the Indians in Mexico 
make a powerful poison from some native plant, which 
poison, in  a milder form, is also used as a cathartic. 
It has also long been known that seeds possessing the 
curious power of j umping are produced upon the same 
plant in Mexico and are sent to ot,her parts of the 
world, forming quite an article of commerce. The 
exact nature of this plant. however, has h itherto re­
mained a mystery. At a recent meeting of the Wash­
ington Entomological Society, Professor C, V. Riley 
read an interesting paper on the determination of the 
plant upon which these" jumping seeds " are produced. 
In the Transactions of the St. Louis Academy of 
Science for 1875, in an account of Carpocapsa saltitans, 
Westwood , the insect which causes the saltations of 
the • •  beans, " he had called attention to the fact that 
the particular euphorbiaceous plant upon which these 
seeds are produced was not determined. Westwood in 
his original description of Carpo capsa saltitans states 
that the plant is known to the Mexicans as Co lliguaja, 
and in a recent letter to Professor Riley from M. 
Chretien, of the French Entomological Society, the 
plant was referred to as a Mexican euphorbiaceous plant 
called Colliguaja odorifera, Moline. About this time 
Mr. J. M.  Rose, of the botanical division, brought to Pro­
fessor Riley specimens of plants recently collected by 
Dr. Edward Palmer, who sent with the plants speci­
mens of the capsules, thus rendering  it certain that 
the jumping bean occurs on this particular plant. It 
turned out to be undescribed, has been referred to the 
genus Sebastiania, and will be described by Mr. Rose as 
S. palmeri. Professor Riley decides that the reference 
given by M. Chretien is erroneous, as Bentham and 
Hooker give Colliguaja odorifera as from South 
A merica, and there is no record of it as from Mexico. 
Comparison of the specimens in the Department 
herbarium showed that while evidently closely allied, 
Co lliguaja is quite distinct from Sebastiania, which 
renders it rather remarkable that the name given by 
the Mexicans to the plant should be identical with that 
adopted for the South American genus_ The name 
seems to be of Chilean origin, and waR doubtless intro­
duced into Mexico by the Spaniards. It is doubtless 
applied to various euphorbiaceous species having the 
same poisonous attribute, whether occurring in Mexico 
or south of the equator. 

A closely allied species of Sebastiania from the same 
localities (as yet undescribed, but which Professor 
Watson will describe as S. pringlei) also shows evi­
dence of being infested with Carpocapsa saltitans, and 
a third species (S. bilocularis, Watson) is infested by 
an allied larva of a moth which Professor Riley de­
scribes by the name of ffrapholitha sebatianiae. There 
is therefore good evidence that the insect causing the 
saltations of the" beans " develops in the capsu les of 
as least two different species of the genus Sebastiania. 
The young larva doubtless hatches from an egg laid 
externally on the capsule, and penetrates the same 
while q uite young, very much as in the case of the 
common pea weevil. Dr. Palmer found S. palmeri 
only in certain canons near Alamos, where it is popu­
larly known as palo de la flecha. cuero de las simellas, 
brincaderos (arrow tree which produces the j umping 
beans). The plant exudes a good deal of milky juice, 
which is what the Indians use on their arrow heads. 
It is a loose-growing shrub, from 5 to 8 feet high, the 
wood very hard, and the milky j uice readily crystalliz­
ing into a clear, white, brittle substance. In the ap­
pearance of the wood it remindR one somewhat of our 
witch hazel, and in the leaf of a broad-leaved willow. 
As in the case of other Euphorbiacere, the carpels, or 
each of the three parts of the capsule, dehisce, or sud­
denly split when ri pe, but when the larva inhabits the 
same, the parts fail to separate, being kept together 
by the carpet of silk which the larva spins 011 the inside. 
The peculiar j umping motions of the carpel are thus 
produced, as first described by Professor Riley in the 
Transactions of the St. Louis Academy aforemen­
tioned. The full grown larva, by its holding fast to 
the silken lin ing by its anal and two hind pair of 
abdominal pro-legs, which have very strong hooks, 
then draws back the head and forebody, the thoracic 
parts swelling and the thoracic legs being withdrawn. 
The contracted parts being then suddenl y  released, the 
larva vigorously taps the wall of its cell with the head, 
sometimes thrown from side to side but more often 
brought di rectly down,  as in the motion of a wood­
pecker when tapping for insects. The seed will thus 
move whenever warmed for several months during the 
winter, because, as with most tortricid larvre, this one 
remains a long time in the larval state after coming to 
its growth and before pupating. 

Remarkable as are the movements of this seed, Prof. 
Riley remarked that they are thrown into the shade 
by a little j umping gall produced on the leaves of our 
post oak and other oaks. This is a little spherical 
seed-like gall, and the insect within, and' which pro­
duces the fly known as Cynips saltatoriu8, can make 
it bound twenty times its own length. Here the mo­
tion is imparted by the insect in the pupa and not in 
the larva state. 

Jtitutifit �tutrj,au. 
THE MANUFACTURE OF :BIRCH OIL. 

A profitable industry, and one of which but little is 
known to the world at large, is carried on among the 
hills of New England. It is the manufacture of birch 
oil, and five years ago it was an industry that paid 
the limited number of men engaged in it a very hand­
some return for their labor, but the placing upon the 
market of an adulterated oil has cut down the price of 
the pure article, and now the manufacturer fails to 
realize the liberal reward for his labor that he did 
formerly. 

Birch oil has a market value as a flavor. It is 
used largely in the manufacture of confectionery and 
is sold, almost invariably, under a label that calls for 
the essence or extract of wintergreen. Pure extract or 
essence of wintergreen does not exist, nor is there any 
need of it, for the clarified oil of birch gives one a per­
fect wintergreen flavor, and it is so pungent that the 
smallest drop placed upon the tongue will blister it. 

The manufacture of pure birch oil is now confined 
to the State of Connecticut, where there are eight mills 
now in operation. Ten years ago the industry was 
known only in Pennsylvania, and all the birch oil mar­
keted passed through the hands of one wholesale drug 
firm in Philadelphia. The increased demand for the 
oil resulted in its adulteration, and in the manufac­
ture by a company of German chemists in Philadel­
phia of what is known to the trade as a synthetic oil. 

Ten years ago hardly anything was known of the 
manufacture of birch oil outside of Pennsylvania, and 
the secret of clarifying the oil was known to only a very 
few. About that time Rev. Tom Dickerson, of Essex, 
Connecticut, saw an opportunity to turn the vast for­
ests of birch that crown the hills of New England into 
profitable use, and he sent his son to Pennsylvania for 
the purpose of learning the process of manufacturing 
the oil. The son secured a position in a birch mill ,  
where he worked eighteen months, and during that 
time he had got an idea of how the work was done, 
and he managed to learn what chemicals were used in 
clarifying the oil. With this knowledge young Dick­
erson returned to Connecticut and engaged with his 
father in the manufacture of the first birch oil ever 
extracted east of the Keystone State. 

The first birch mill was built at .Joshuatown, a de­
lapidated hamlet on the Connecticut River, nearly op­
pObite Essex, and there Tom Dickerson & Son began 
the work that in three years gave them both an inde­
pendent fortune. The success of the shrewd minister 
stirred the blood in the veins of some of the observing 
Yankees, and within two years there were six birch 
mills in operation within a radius of ten miles of 
Joshuatown, and this number has increased to eigh t. 
Although the clarifying of the oil is not an open secret, 
it is known to a large number of men who are en­
gaged in the business. 

With a capital of twenty-five hundred dollars a man 
can set up his plant and begin the U1anufacture of 
birch oil. The best and most profitable mills are 
equipped with six water-tight wooden tanks, about six 
feet square. In some cases these tanks are so built 
that a fire may b6 set under them for the purpose of 
boiling the water that they contain. These tanks 
have copper bottoms. In  many of the mills the work 
is done by steam, and in such cases there must be a 
furnace and boiler, and a coil of steam pipes is laid in 
the bottom of each tank. With tanks, pipe, boiler, 
a fe w glass jars, and a good supply of fresh, cold water 
the manufacturer is ready for business. 

The farmers are paid three dollars a ton for birch 
brush that must not be more than two and a half 
inches in  diameter, and the only variety of birch used 
is the black, mountain, or sugar birch. From the yel­
low and white birch no oil can be extracted. 

If the farmer does not live more than six miles 
from the mill, he can, by working early and late, man­
age to cut and haul to the mill one ton a day. This, 
to the average New England farmer, is very profitable 
work, and the building of birch mills ill their midst 
has been of great benefit to a large number of them. 
Many of these men who have birch to sell are not so 
favorably located.as others. There are many men who 
drive a slow-going ox team to the mill with but half a 
ton of brush, and the distance that they travel going 
and coming is more than twenty miles. Their com­
pensation for the day's labor of three yoke of oxen 
and themselves is one dollar and fifty cents, but these 
men are satisfied with that, and in most cases their 
farms are clear of mortgage and they are not indebted 
to the village storekeeper. 

The brush is chopped into pieces of from one and a 
half inches to five inches long, by a heavy machine 
built with heavy knives, on the principle of a hay 
cutter. One ton of brush can be run through a cutter 
in an hour if kept steadily running. 

These short pieces are thrown into the tanks, in 
w hich about a foot and a half of water has been 
placed, the fire is then built or the steam turned on 
and the water set a-boiling. While the water is being 
heated, the covers of the tanks are sh ut and .. plas­
tered " or sealed around the edges with rye flour paste. 
This is to prevent the steam from escaping. 

The water in each tank is kept at a boiling point 

six hours, at the end of which time the life of the 
birch is extracted. 

Entering each ta.nk near the top is an iron pipe, 
through which the stea.m escapes and passes through 
a coil placed in a ba.rrel that is kept full of running 
water. In this manner the steam is condensed and 
drops into a glass jar, placed under a pipe at the bot­
tom of the coil, for its reception. 

Birch oil in a pure state is much heavier than water. 
Thirteen fluid ounces weigh a pound, and instead of 
rising to the top of the condensed steam, it settles to 
the bottom of the jar, where, in its action when the jar 
is moved, it very much resembles quicksilver. 

In its crude state the oil is of a copper hue. If boiled 
in tanks with copper bottom, or if cooked over a steam 
coil, it ill of the darker hue of iron. The most popular 
and the cheapest method of clarifying the oil is  as 
follows : 

The oil in its crude state is poured upon a woolen 
blanket that is then laid upon the top of the brush 
in a tank. The covers are" plastered " down and the 
water set a-boiling. The steam passes through the 
blanket, which absorbs the particles of copper and 
iron, and the oil drops into the receptacle at the bottom 
of the worm of II. hue that is a very light green or like 
the essence of lemon. Clarifying the oil by the use of 
chemicals is much more expensive and generally less 
satisfactory. 

A tank six feet square will hold a ton of brush and 
each ton yields four pounds of oil. The mills are run 
during the season, night and day, and each tan k  is 
filled three times. The daily product of a six-tank 
mill is about seventy-five pounds of oil per day. Five 
years ago, the oil brought three dollars and fifteen 
cents a pound readily, but now the price is one dollar 
and a half a pound, but even at this reduced figure 
the birch oil manufacturer is able to pay his running 
expenses and make a neat income besides. 

The product of the eight mills in Connecticut is 
handled by one firm in Essex, Connecticut. The mills 
do not run during the summer, because of the trouble 
of preparing the brush for the cutter, it being neces­
sary to remove the foliage. The season opens about 
the first of October and the mills run until the last of 
April. 

The oil of birch in an adult.erated form is used in 
tanning leather to imitate Russia leather, which has a 
very peculiar odor. For a long time tanners were at a 
loss how to give American hides this odor. They finally 
discovered that birch oil would do it, and now a great 
deal of it is used for that purpose. 

Further information on the subject will be found in 
the SCIENTIFIC AMERICAN SUPPLEMENT, No. 336. 

• ·e, • 
The Brain oC Laura Bridglllan. 

Every one has read accounts of Laura Bridgman and 
of the marvelous results obtained by Dr. Howe in 
educating her. Losing her sight, hearing, and nearly 
all sense of smell and taste at the age of two, she 
remained practically without education until the age 
of nearly eight years, when she was placed under Dr. 
Howe's care. A careful record of her intellectual pro­
gress was kept for many years, and in 1 878 Professor 
Stanley Hall made a valuable series of physiological 
and psychological tests upon her. She was shown to 
have some sense of taste, but practically  none of smell. 
She could not hear even the loudest noise, but appre­
ciated vibrations. Rotation made her di4ZY. Her tac­
tile sense was two or three times more acute than nor­
mal. Mentally she was eccentric, but not defective ; 
she lacked certain data of thought, but not the ability 
to use what data she possessed. Her emotions were 
very lively, and she had a certain hysterical tendency. 
She died in 1889, at the age of sixty. Her brain was 
obtained, and has been studied by Dr. H. H. Dona.ld­
son, of Clark University (American Jow'nal of Psycho­
logy, September, 1890). 

Dr. Donaldson's report is a model of careful scientific 
work, and contains much of interest to students of 
anatomy. But his findings are decidedly meager and 
show little more than would be expected. The brain 
weighed about 1,200 grammes. This is considerably 
below the average for women, which for Anglo-Saxon 
and German races is about 1,275. Considering her 
small stature and body weight, the brain, however, 
was not especially small. 

An examination of the lobes and convolutions showed 
that there was some defect in the centers for articulate 
language; also defect in the occipital lobes, especially 
the right (visual center), and in the temporal lobes, 
especially the tips. This last condition may have been 
due to her imperfect sense of smell and taste. The fis­
sure of Sylvius was short, and the posterior corpora 
quadrigemina small. A careful microscopical examina­
tion might give some important information as to the 
central course of the optic and olfactory tracts, but 
this has not yet been done. There was nothing in the 
appearance of the brain which would ally it to low 
type, criminal, and insane brains.-Medical Reco1·d. 

HABITUAL divers in salt water often have inflamma­
tion of the eyes. The exposure such diving necessi­
tates is not beneficial. 
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Progre.... of Ralhvay Eleetrics. 
While electricity may not yet be able to take the 

place of steam as an economical motive power for rail­
way trains, it is demonstrating its ability, when pro­
perly m anaged, of cutting i nto the business of existing 
steam rail ways. The latest ill ustration of this is to be 
found i n  the passenger travel between St. Paul and 
Minneapolis. Until recently the steam railroads have 
controlled this business, and, with the exception of the 
fares charged , have given a fairly satisfactory service, 
but an electric road is now running between the two 
cities, connecting with the street lines of both, and in 
the half year which it has so far served the public it 
has taken such a large portion of the patronage from 
the steam railways that the latter will probably with­
draw from competition for the local passenger traffic 
between the two cities. The reason is plain. The 
steam railroads charged 30 cents for a single trip of ten 
miles and 50 cents for a round trip, while the electric 
road has been put on a paying' basis while charging but 
20 cents per rou n d  trip. In addition to this difference 
in fares, the electric road runs its cars more frequently 
and gives transfers to other street railways in either 
city. 

The electric com pany is making preparations to han­

dle a very extensi ve traffic, a.nd will soon be able to run· 

trains under one win ute headway. The 30 horse power 

motors first used will be replaced by new ones of 50 

horse pOW'll', and the cars will be run at higher speed ,' 
than at first. Similar conditions of travel in other. 

places will doubtless be met in the same way. and be­

fore railroa,l Illen realize it, electric railways will be 

running, the character of whose traffic will bear a very 

strong' resem blance to that of steam rail ways. In this 

growth the fac:t may be developed that a comparison 

between steam and electricity will not always lead to 

the results obtained in the experiments thus far made. 

-Railway Review. 

A DEVICE TO HOLD BOOKS IN ORDER. 

A simple form of device, capable of attachment to 

any book shelf, to automatically force the books along I upon the shelf to close u p  vacant spaces, while also 

permitting of the replacing of books in orderly ar­

rangement, is shown in the accompanying illustra­
tion . It has been patented by Mr. Lewis C. Hunter, 
of Fort Wayne, Ind. The base of the device con­

sists of a strip of metal bent to form a clamp 

adapted to engage the shelf, and on the clamp, as 

shown i n  the large view, is secured a. yoke, on which is 

pivoted a U -shaped arm, the upper bow section of 

which is bent outward to form a hand hold. On the 

bow section of the yoke is a coiled spring, the extremi­

ties of which are attached to the U-shaped arm, while 

near the center of the spring the metal is bent out­

ward to adapt it for engagement at this place with an 

u p wardly projecting tongue of the shelf clamp. A 

hasp hanging on 
the hand hold lis 
also adapted for 
engagement with 
this tongue when 
the spring is to 
be held under ten-
sion while a num­
ber of books are 
being placed in 
position on the 
shel f. At e ac h 
sid e of the hand 

hold a board or 
plate is pivoted 
to the U-shaped 

yoke is secured to the u pper member, the U-shaped 
arm with its plate then extending downward instead 
of upward, and the plate pressi llg against the books 
nearer the bottom, to more readily mo ve the m alon g. 

...... 
A SINGULAR BRIDGE ACCIDENT. 

On Sunday, April2G, while a train on the Columbia 
branch of the Pennsylvania Railroad was passing 
under a bridge on the Lancaster pike high way , at 
Mountville, a brake beam dropped from one of the 

A SINGULAR BRIDGE ACCIDENT. 

cars, which resulted in a wreck. Two of the cars were 
forced toget her endwise, and reared up against the 
under side of the bridge, lifting it off its abutments. 
The bridge then fell upon the railway track and broke 
into splin ters. The bridge was 25 years old, of w ood, 
of the Howe truss style. Distance from rail to under 
side of the bridge about 22 feet. Fortunately no per­
son was on the bridge at the time of the accident. \Ve 
are indebted to Mr. C. T. EUlons, an am ateur photo­
grapher of Columbia, Pa., for the excellent photo­
graph from which our engraving was made. 

AN AUTOMATIC CAR BRAKE. 

The accompanying illustration repre�ents the appli­
cation on a car truck of a mechanism designed to be 
thrown into gear by the backward or forward motion 
of the car to automatically apply the brakes, holding 
them at any desired degree of tension, while they may 
be instantly released before starting the car. The 
device has been patented by Mr . \Villiam S. Fraser, of 
No.4 Eighth Street, Pittsburg, Pa. 'l'h e  brake shoes 
are connected by rods with a lever centrally pivoted 
on a cross bar between the two axles, the lever being 
actuated by a screw and burr, the 
screw being hollow and turning 
loosely on one of the axles. At the 
opposite end of the scre·.v is a clutch 
adapted to be engaged by a clutch 
on the axle, the latter clutch being 

I actuated by a vertical lever extend­
ing u p  through the car plat form, 
the operation of the lever setting 
the screw in motion to draw the 
burr along it, thus applying the 
brakes. When the car h as stopped, 
or the brakes are applied with suffi­
cient force, the c lutch is disengaged 
from the screw, which then holds 
the brakes in position. In a dru m  
on:the cylindrical end o f  the screw 
is a coiled spring which iii wound 
up as the screw is revolved, the 

spring bei n g  then held under ten­
sion by a clutch adapted to be re­
leased by a foot lever projecting 
through the floor of the car plat­
form. To apply the brftkes when 

HUNTER'S BOOK SUPPORT. 

the car is moving backward. the upright lever is moved so that the clutch actuated 
thereby engages a clutch on an outer bevel wheel, 
turning loosely on the axle, an d geared with two 
other bevel w h eels to the screw, whereby the latter 

will be turned in the same direction as when the 
arm, this board pressing against the side of the outer car has a forward motion. When the clutch actuated 
book, and thus causing al l the books t.o bear snugly by the foot lever is held off whi l e the brakes are ap­
against one another. In Fig. 2 is shown another form I plied . the spring wi thin the drum im media.tely th rows 
of the device. wherein a perpen�icular member unites off the brakes o� the release of the clutch actuated by 
an up per horizolltal member With the base, and the the lever extendmg above the platform . 

' .. he Sierra JUadre F;xI,edUion. 
N ewo; has been received from the scientific expedition 

which Dr. Carl Lumboltz is now con d ucting in the 
wild s of the Sierra Madre and North ern Mexico. 

'l'he expedition started frolll Bisbee, Arizona, in the 
early part of September, and enteriug Mexico, traveled 
southward through the S tate of Sonora, with the in­
t.ention of crossing the Sierra in the direction of Yanos 
and Casas Grandes. Before e ntering the mountain 
region. however, the explore l's separated for a ti me, 
and while Dr. Lumholtz, with the main body, pursued 
his intended route, a detachment under Dr. Libbey, of 
Princeton, made an excursion in a more westerly di­
rection, coverillg SOllle 300 m i les of territory. From 
Granados the asc ent began, and continued steadily 
unti l, on December 2, the western slopes of the Sierra 
Madre were reached at Nacory, when a northeasterly 
direction was taken. 

Three mountain ranges had to be scaled, the highest 
some 9,000 feet in height, and the magnificence of the 
scenpry made a strong i mpression upon the minds of the travelers, who took h u n dreds of photographs, 
The weather was very cold. There was snow on the 
moun tain tops, and men and beasts suffered severely 
i n  U1 any ways. One man, a guide, whose bealth was 

al ready i m paired, succum bed under the strain, and 
his death was a seriou s  loss to the explorers, as he 
kne w  of ruined pueblos to which h e  had pledged him­

�elf to lead them. Several bt'llsts also perished. After 
a month of severe exertion the party reached the east­
ern slope of the Sierra, near Pacheco, and there took a 

well-earned rest. 
The j ourney had proved a lllost interesting one from 

a scientific stand point. Many specimens of b i rds and 

plants were collected , as well  as some important fossils. 
Cave and cliff dwellings were also met with, some of 

these in perfec:t condition and showi ng signs of having 
been i n habi ted by m en who had reached a compara­
tively high stage of culture. In oue stairs were found. 

IIJ the largest of these caves remai ns of a whole vil lage 
w ere discovered, and in  front of it stood a huge" olla'; 
(i. e., Mexican water jar), made of clay mixed with 

straw and very sol id, the pottery being eight inches 
thick. 'I'his olla was twelve feet in height and twelve 
feet in diameter, and when first caught sight of, 
presented the appearance of a huge balloon . In one 
of the cliff dwellings were fou nd sOllle h uman remai ns 
--a com plete skeleton, which had undergone some 
process of lllu ullnification. 

The plateau on which the party was encamped when 
last h eard from is near P acheco, a few d ays' march 
from Casas Grandes. The neighboring country it! 
cl otted over with lllany large mounds, SOllle of which 
it was the intention of Dr. Lumholtz to open. Alto­
gether, the expedition promises well, and there is no 
doubt that Dr. LUlllholtz wil l bring back m uch valu­
able i nformation and make many i m portant additions 

to our knowledge of the archreology and the natural 
h istory of Northern Mexico, past and presena.-Amel'i­
can NatuTalilSt. 

---------�.�.�.-----------­
AthJeth,s in New York. 

There are several h i ghly popu lar and successful 
cl ubs in New York Oity, the aim of which is t o  promote 
all forllls of healthful sports and exercises. One of 
these corporations, th e  Manhattan Athletic Club, has 
lately erected a magnificent building on Madison 

FRASER'S AUTOMATIC CAR BRAKE, 

Avenue, at a cost of nearly one million dollars. It is 
furnished with a theater, gymnastic apparatus, s wim ­
ming and othElr baths, running course and all kinds of 
paraphernalIa calculated to del igh t  the athlete and 
encourage muscular development. The membershi p is 

limited to 3,000. In addition to its grand city bui ld­
ing, the club owns an island on Long Island Sound, 
n ear the city, used for sporting p u rposes, and another 
island on the New Englalld coast, where meIll bers may 
hunt and fish. 
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Fo reign, N atio n a l ,  S t a t e ,  a n d  C o u n ty Inde bted­
ness. 

The total and per capita i ndebtedness of  foreign 
I l at i ons, the Un ited States, the several States, and 
their  respective counties, p resented in a condensed 
form, is /.!iven in a recen t  Census Bulletin, prepared 
by Mr. J. K. U pton , special agent of the Census office. 

Th e in debtedness of  the world for 1890 and 1880, as 
far as it has been possible to collect the data for the 
present bulletin,  w ith the amount of increase or de­
crease, is as follows : 
========================�-----

Total dehti' . . . . . . . . . . . .  . 
Foreign nations . .  
The Unitc(! States . . .  
State� and rrcrritorics 
COllnties . • . • . . . .  

Debt less .inking fund. 

1800. 

$26,917,mll, 680 

:!5.6BH,075,S-lO 
91 o,96�, 112 
2'23,107,883 
].11 ,930.84,; 

1880. 

$25,81R,;,�1 ,2In 

2a,481.572. 1H:i 
1 ,!):!2,517.:i64 

29(),326,6�:1 
124,10:"O�7 

From the s u m m ary publ ished it will  be seen that 

relatively the burden of  d ebt falls far heavier u pon the 

$(itut tfi c �lUtri tau. 
w ith the i ncrease of pop u l ation , and the per capita has 
been reduced from $2. 47 in 1880 to $2.27 in 1890. 

Aggregating the national, State, and county in­
debtedness, the per capita shows a decrease from 
$46. 59 in 1880 to $20.46 in 1890, or more than one-half, 
aud this decrease has been brought about mainly by 
voluntary taxation. The aggregate surplus receipts 
of another decade like the one just past would relieve 
the country from nearly all national, State, and 
county indebtedness, could they be d istributed for 
the purpose. 

.. , .  � .. 
COALBROOKDALE BRIDGE. 

In the accompanying engravin g  i s  represented one 
of the most i n teresting brid ges in England .  It  is 
located at Coal brookdale, and i s  the old est cast iron 
bridge i n  the world. It was erected by Mr. Darby , the 
quondam o wner of  the Coal brookdale Iron \Vorks. 
O wi n g  to i ts n ovelty , it was for years considered a 
great curiosi ty, but it n o w  o wes its  fame to its anti­
quity and to the fact that i t  belongs, as Mr. A n drew 
Carnegie said at the late  meeting of the Iron and Steel 
Inst itute, to the genu s  of " fi rsts. " 

It was a bold experi ment in a new line, and its 
beauty and d u rability still  testify to the ability of its 

37 1 
The solution thus obtained constitutes an excellent 

reagent for the purifi cation of the waste waters from 
industrial operations, and also for sewage, its cheap­
ness rendering it available for the treatment of large 
volumes. 

Its efficacy has been com pared with that of the va­
rious reagents proposed for the chemical t reatment of 
waters. It has moreover been tried on many very bad 
waters, such as the River Deule, which receives the 
sewage of Lille, the effluents from starch man ufacto­
ries and wool scouring works, the water of the 
Espierre, a brook which receives the waste waters 
from the industrial center formed by the towns of 
Roubaix and Tourcoing, where so many dye and wool 
scouring works are located. This latter wat er, which 
is contaminated with the fatty matters result ing from 
the removal of the natural grease from wool, is a most 
difficul t one to pu rify. 

From the treatment of the water of the Espierre i n  
particular, t h e  following ad van tages, result ing from 
the use of ferric sulphate, have been demonstrated : 

The su lphate of iron, being sol uble,  effects a more 
complete preci pitation than is obtained by the addi­
tion of m ilk of  lime. The cost of the actual p rocess 
adopted for the purification of these waters, includ-

COALBROOKDALE BRIDGE, THE OLDEST CAST IRON BRIDGE IN THE WORLD. 

inhabitant.s of the principal foreign count ries, except 
those of  Germany, than upon those of  this coun try. 
France i n  1889 had a debt per capita of  $116. 35, and i t  
i s  und erstood that this does not i nclude certain a n n u i­
ties of an unstated but large amount ; Great Britain .  
though slowly d ecreasing i t s  debt, h a d  a b u rden a t  
that time of  $87. 79 p e r  capita ; Russia, $30. 79 ; Austria 
H un gary, $70. 84 ; Haly, $76 .06 ; BelgiuUJ,  $63.10 ; the 

Netherlands, $95.56 ; whi le  t hat of the United States 
was but $14.63, and of  its indebtedness n early one-half 
was made up of non-interes t-beari ng notes. 

\Vhile indivi d u al fiuctuations in the amounts of in­
debted ness of the seventy-nine foreign nations reported 
have been considerable during the decade, the aggre­
gated i ndebtedne8s shows relatively b u t  l ittle change, 
especially i f  compared w ith the i ncrease of  population . 

The public debt of the United States shows a grat i­
fying decrease within the last ten years, the bu rden 
per capita having been reduced from $38. 33 in 1880 to 
$14.63 i n  1890. 

The indebted ness of the States and Territories has 
also decreased $67, 218, 760 d uri n g  the decade, red ucing 
the per capita from $5. 79 in 1880 to $3.56 in 1890. It 
should be remem bered, h owever, that of the total de­
crease of State debt as reported there has been scaled 
by refunding in some of the Southern States about 
$28,500, 000. 

The indebtedness of the counties, though increas­

i n g  some \".-hat \\' ;�hi�l the decade, has not kept pace 

fou nder. It was erected in 1 779. It  consists of ti ve 
curved r i b s  nearly sem ic ircu l ar i n  shape and each 
formed of three concentric arcs cOll l l ected by radial 
pieces. I t  rt'aches across the Severn w ith a span of 
100 ft. , w h ile i t  has a total rise of 40 ft .  

It  i s  very l ight and graceful i n  des ign,  and has given 
a name to the neighboring town, w h ich has sprung u p  

w i t h i n  recent  years, and is k n o w n  as I ronbridge. 
• • • • • 

ing a sufficient q uantity of the reagent to effect com­
plete preci pitation, d i d  not exceed what l i m e  alone 
would cost. Agai n, the water purified by ferr i c  sul­
phate was perfectly clear, colorless. odorless. neutral, 
or very slightly acid,  while, where l ime is  em ployed, 
the water is alkaline, remains colored, possesses an 
unpleasant effluvi u m ,  and cont.ains in sol ut.ion a large 
amount of organic matter, wh ich rapid ly  becomes a 
source of putrefactive fermentation . 

The precipitate produced by sulphate of iron set­
t les rapidly, and does not possess to � uch a high de­

Ferric sulphate has been very l i ttle used up to the gree the unpleasant feature connected w i th lime 

present as an economical  reagent for the pu rification sludge, of rapidly putrefying under the infl uence of 

T h e  Purification of 'Vo rk ",' E illnent .. and Se,vage. 

llY P. A�D A .  HCISINE. 

of w ater by manufacturers. heat. 
The ::,u thors have succeeded in preparing the reagent  Moreover, on treatment with carbon disulphide-

from the resid ual burnt pyrites f rom chem ical works, after drying-the grease which the precipitate con­
from whence there i s  an abundant supply at a very tains can be recovered, as the fatty matters (ow i n g  to 
low figure. 

. 
the small quantity of free acid in the reagent )  exist i ll 

By mixing the burnt pyrites with sufficient sul- the deposit  in a free state. -L'IndnotTiel du NOTd. 
pilllriC acid of 66° B.  to form a stiff paste, and keep- • ' . , • 
ing the mass stirred at a tem perature of 100-150° C.  Growth 0(' the Hair after Death. 

for some hours, the pyrites become covered with a The body of E. M. Haskell. who has been dead for 
wh itish coat of ferric sulphate. When the m ass has over t w enty years, was recently remov .. d from his 
again become dry, and crumbles, the acid is almost grave, at Northfield, Minn . ,  it  bein g  purposed to put 
n e u t ralized. It is then only necessary to add sufficient the bod y  in another lot. When h i s  body was exposed 

water, to obtaiu a solut ion of ferric sulphate of the it was found that he had a beard over t wenty-three 
strength desired. By working methodically, the py- inches long. His wife said that before he died he had 
rites may be completely decomposed, and converted been shaven, and all his hair must have grown after 
into ferric sulphate. burial. 
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®o��e9ponbence. 
Jet Propulsion. 

To the Editor of fJhe Scientific American : 
I have noticed with deep interest the discussion of 

hydraulic propulsion in the SCIENTIFIC AMERICAN, 
and I hope it will be continued until marine engineers 
grasp the importance of the jet propeller as a factor in 
t h e  near future of marine engineering. I should like 
to have Mr. James S. Parmenter give further details 
wh ich he has worked out, as I believe it would prove 
of value. 

[t seems to me, at the present stage of this subject, 
enough has been learned to determine to what the 
failure of jet propulsion has in the past been due. It 
is recognized that the principle is superior to that of 
the screw propeller, but the pumps employed did not 
produce a jet of water of sufficient power and size to 
make it practical for propelling steamships. The 
proper pump is really the vital question. 

This settled, the way the jet shall impinge the water 
will settle itself, which I think was partly demon­
strated by Mr. George G. Caldwell, in 1877. He placed 
a seven-eighths inch jet on each side of the rudder in a 
tug boat, 43 feet in length, and made 10 knots an hour 
with 60 pounds of steam and a No. 7 Knowles pump 
making 180 strokes a minute. He proved conclusively 
that a common nozzle attached to a larger diam eter of 
pipe was the betlt way to eject the jet, and he also 
proved that the pumping power was the cause of 
failure. 

It is true, as Mr. J. B. Brolaski suggests, that, by of­
fering volume of resistance to volume of power , the 
best results are obtained. 

This is  the whole matter in a nutshell. A pump 
that will provide a. practical relation of one to the 
other is the pump that will insure success to hydraulic 
propulsion. It involves a pump that has power to 
give great pressure and, at the same time, a capacity 
to keep u p,that pressure. JOHN W. HAHN. 

Newton, Mass. , May 30, 1 891. 
• t e a  ... 

Pittsburg and Other Great Cities. 

To the Editor of the Scientific American : 
About two months before the taking of the last cen­

sus, I wrote you a short article, claiming that the 
forthcoming census would show a popu lation in Pitts­
burg of about 450,000. I was taken to task by Mr. 
.. Conservative," who placed his estimate much below 
mine. The census showed that his figures were as 
much too low as mine were {too high. Yet if Pitts­
burg figures took in the whole country, as New York, 
Philadelphia, and Chicago do, to raise their figures, 
my estimate woul<l have been 100,000 under the census 
figures. The following extract from one of the daily 
papers gives a reasonable basis for figures and practi­
cally con firms my esti mate : 

.. The Louisville Couriel·-Journal turns aside from 
the consideration of tariff reform and silver coinage 
long enough to bring i t s  sagacity to bear upon this 
curious fact, and lays it down as the correct principle 
that the size of a city should be estimated by the area 
of population of which it is the core. Chicago has fat­
tened her census exhibit by taking within the city 
limits a large sl ice of the agricultural region of Illinois, 
while the corporation bounds of New York are much 
within the real extent of the city as a center of popula­

tion. 
.. Taking a section of country about fifty miles square 

about each city, their population ranks as fol lows : 
Population. Population. 

New York , . . . • • • •  , . ,  .3 ,621,000 Buffalo . . . . . . . . . . . . . . . . . 385,000 
Philadelphia . . . . . . . . . . . 1 .422,000 Minneapolis . . . . . . . . . . .  381, 000 
Boston . . . . . . . . . . . . . . . . .  1,3."34.000 San Francisco . . . . . . . . . . 335,000 
Chicago . . . . . . . ' "  . • •  1,324,000 Detroit . . . . . . . . . . . . . . . . . .  380,000 
Pittsburg . . . . .  . . . •  • • . .  677.000 Mil waukee . . . . . . . . .. . . . .  320.0lJ0 
St. Louis . . . . . . . . . . . . . 629.000 Kansas City . . . . . . . . . . . . 306.000 
Cincinnati . . . . . . . . . . . .  590.00(1 Albany . . . . . . . . . . . . . . " .  289.000 
Baltimore . . . . . . . . . . . . . .  586,000 New Orleans . . . . . . . . . . . 280,000 
Providence . . . . . . . . . . . .  532.000 Lonisville . _ . . . . . . . . . . . . 277,000 
Cleveland . . . . . . . . . . . . . . 426,000 

$citutifi c �tutritIU. 
I required from the bed of the stream to a distributing 

reservoir by means of pumps operated either by water 
power or steam pumping engines. In some cases a 
stream is available at a sufficient elevation above the 
city to enable the water to be conducted by gravity 
through an aqlleduct or pi pes to a d istributing reser­
voir at a I:!ufficient elevation above the city to enable 
the distribution to be effected by gravity over the 
greater portion thereof, when water for the higher 
portions is sllpplied by a subsidiary pumping station 
which lifts a smaller quantity of water either into a 
small reservoir at a higher elevation or into a water 
tower or stand pipe directly supplying water to the 
higher district. In some cases pumps receiving water 
directly from the bed of a stream or frolll a low service 
reservoir are operated to simply maintain a. presllure in 
the whole or part of the d istributing pipes of a city, 
and the speed of such pumps regulated merely to sup­
ply the demand. Frequently the distributing reservoirs 
are at such a h eight that the water is delivered to the 
mains under considerable pressure and can be utilized 
directly from the hydrants for the extinguishment of 
fires. In the direct pumping systems referred to, CO I1l ­
paratively small pumps are generally kept in motion to 
supply the regular demand and larger pumps started 
(when notice is given by an electric or other signal) 
to del iver into the same mains water at a higher pres­
sure which can be utilized at the hydrants for fire pur­
poses. 

In many cases, however, towns, villages, and cities 
are so situated that no stream is available to supply a 
sufficient quantity of water at all seasons of the year, 
in which case it is  customary to work back into the 
hills, preferably at a considerable elevation above the 
village or city to be supplied, and to erect a dam across 
the course of the stream in a narrow portion of the 
valley where the hills rise with sufficient 8,bruptness 
to form an artificial pond or lake. I n  such case all 
vegetable growth should be removed from the soil to 
the elevation of the proposed water level. The pond 
will fill up during the heavy rains in  the fall and spring, 
and although the stream supplyin� the same be a small 
one, the water stored in the pond will be sufficient to 
supply deficiencies during the droughts in the summer, 
when there is little rain, and in the winter when the 
rainfall is congealed and temporarily remains as snow 
and ice on the hillsides. These various operations af­
fect in different wayll, according to location ,  the rights 
of the owners of the soil. If water be abstracted from 
a stream to supply a village or city, necessarily the 
amount flowing in the stream, below the dam or other 
point where the water is taken, is  less in quantity than 
before and the diversion may cause inj ury to ri parian 
owners by r�ducing the quantity of w ater avai lable for 
water power or other manufacturing purposes, or in 
extreme cases that required for the proper irrigation or 
regular watering of the land.  In very extreme cases 
the navigation of rivers or certain reaches in the same 
may be affected. It is well settled that a riparian owner 
is entitled to the proper , use of the water as it  passes 
his own land, and he may even d ivert it upon his own 
property so long as he returns it to the stream upon 
his own land, and this, evidently, may include the usE' 
of water for irrigation where the drainage returns the 
water to the " @tream. The rule brought from the Old 
World and established by the decisions of all countries 
is : " A  watercourse begins ex jure naturce, and having 
taken a certain course cannot (lawfully) be diverted. " 
While not exactly in the line of the present discussion, 
it  imay be added that this principle applies not only 
when the water is usefully applied, as for water power 
and irrigation, but also w hen the water is useless, as 
in case of drainage. It is  an established principle that 
. . no man can divert water upon a neighbor's land,"  
and " no change can be made in respect to surface 
water to the inj ury of any other owner." The- dif­
ference in the two cases will be observed. In the first 
case the property owner, who wishes to utilize the 
water, would complain, and in  the second case other 
parties would complain who do not wish to have the sur-

" See what a bound toward head Pittsburg makes on 
this basis of com putation, sizing up alongside of 
Chicago and ahead of St. Louis, Cincinnati, Baltimore 
and other places which consider themsel ves rather large 
towns. The j ustice of this way of putting the case is 
further confirmed by the fact that it tallies pretty well 
with the showing made by the clearing honse returns." 

plus water from undesirable swamps and low lands dis­
charged upon their property. It will be seen, however, 
that if  a natural watercourse has ever been established 
for the drainage of a swamp or low lands the first prin­
ciple comes into play for the benefit of the owner of 
such low lands, for the reason that he has a right to 
discharge the water into the natural stream. There 
are also legal provisions by which low lands with no JOHN T. FINDLEY. 

Pittsburg, May 27, 1891. 

The A.dju8tlnent of Dalnages A.rlslDg' froln a 
Diversion of Water.* 

There is no one feature more essential to the health, 
growth, and prosperity of a m unicipality than an am­
ple supply of pure water. When a city is situated on 
or within a comparatively short distance of a stream 
of fresh water from such a source that it flows through­
ont the entire year through a region in which it  is not 
liable to contamination other than a temporary discolo­
ration by earthy matter washed into it during storms, 
it is customary to lift such portion of the water as is 

* Chas. E. Emery, Ph.D., in the Orank. " publ ication 18SUed the 15th of 
�ach month by the �tudente of Si bley College. 

natural outlet can be drained across the lands of others 
in regular channels initiated and maintained under the 
provillions of law, and here it may be stated again col­
laterally that the principles of d rainage are somewhat 
modified in large cities, where the heal th  of all is of 
paramount importance, and in which, therefore, water­
courses are frequently closed and the streams diverted 
and low lands drained under the provisions of law. 

At this time we have to deal only with the question 
of obtaining a pure supply of water for municipal pur­
poses. In designing a system of water supply, the first 
problem is to find a proper source. Even though pure 
streams may be near at hand at a low level, it is better 
first to examine all available sources at such an elevation 
that the distribution may be made by gravity, Natu-

[JUNE 13, 18c)1. 
ral lakes or ponds will frequently be available within 
five to ten miles of the place where the water is to be 
used, and if not, particularly if the stream is small, an 
artificial pond, as previously referred to, must be pro­
vided. When a desirable site is found, the first ques­
tion is to ascertain whether sufficient water can be ob­
tained at that point for the purposes required. All the 
water available is derived primarily from rainfall, 
which varies in different lo('.alities and in different 
years in this latitude from say 30 to 70 inches per year. 
An inch of water in this sense means that sufficient rain 
falls 

'
to cover, to a depth of one inch, the horizontal 

projected surface of the land, that is not the actual sur­
face of the h illsides, but the sum of the horizontal com­
ponents of all the inclined surfaces, or the area of 
an imaginary lake with its surface above the tops 
of the hills. Ordinarily the total quantity of rain­
fall in a year would cover this projected surface to a 
depth of 40 to 45 inches in this latitude, but even at the 
same place the quantity of water would vary greatly 
in different years, and this possible deficiency must be 
considered in connection with the size of the pond or 
reservoir which it is proposed to build. The quantity 
of rainfall will also vary greatly in different localities 
comparatively near each other, those on one side of a 
hil l  or mountain having more rainfall than those on the 
other. So it is desirable to base all calculations on 
records of rainfall taken for a series of years in a par­
ticular region. 

There must next be determined the proportional 
quantity of rainfall which reaches the streams. In 
very sandy soil in an elevated position most of the 
rainfall would percolate through the soil and feed 
streams lower down the slope ; whereas in clay 
soil, or basins in which part of the strata were 
of that nature, a larger portion of the water would 
reach the elevated streams. The quantity would, how­
ever, in  either case, be very much dependent upon the 
kind and quantity of vegetation. A very large quantity 
of water is evaporated from the foliage of the ferns and 
luxuriant bushes which grow in swampy land. The 
evaporation from short growths of grass and weeds is 
greater than from tall trees. In addition to t.his there 
is always a considerable quantity of water evaporated 
from moist earth and quite a large quanti ty from all 
water surfaces exposed to the atmosphere. This is par­
ticularly the case where the air is dry, as it is in most 
inland locations. The quantity of water reaching the 
streams at a given elevation can only be determined 
accurately by actually measuring the rain fall and 
gauging the streams throughout the year for a number 
of years. This is, however, rarely practicable. It is 
generally necessary to estimate the flow. Gauging can, 
however, be made of the summer flow and of the aver­
age flow as nearly as can be j udged by conference with 
the residents of the vicinity. It is in general necessary, 
however, to estimate the flow on � basis of similar con­
ditions, which requires a study of waterworks reports 
and other information available in similar localities. It 
can frequently be assumed that 25 per cent of the rain­
fall reaches the streams during the summer months, 
from 50 to 60 per cent during a portion of the remain­
ing period, and as high as 80 to 90 per cent when the 
ground is  frozen, so that it will sometimes be safe to as­
sume that one-half the rainfall reaches the streams on 
the average through the year. It will rarely be proper, 
however, to assume that so much can be utilized. This 
depends largely upon the amount of storage available. 

One inch of rainfall corresponds to 27, 152 gallons per 
acre, and if the average rainfall be 40 inches. a little 
less than one-half of this will furnish half a million gal­
lons for each acre included in the watershed, which 
should in all cases be measured approximately by trac­
ing out the height of land on a county map, or from 
actual survey, or something of that kind. On this basis 
one square mile, or 640 acres, would furnish 320,000,000 
of gallons per year, or less than one million gallons 
per day. It may here be stated that under very favora­
ble conditions with large storage reservoirs an average 
supply of 1,000,000 gallons per day throughout the year 
has been obtained from one square mile, bllt this was 
on a stream used for power purposes and in which the 
flow was frequently much less than that rate in the 
summer season. This example shows that such a 
quantity can rarely be depended upon for mllnicipal 
purposes, though more than two-thirds of a million 
can generally be secured where the storage capacity is 
ample. 

In calculating the proper size of storage reservoirs, 
the relative winter and summer flow must be considered 
separately, much in the same way I\S above described, 
and it must be remembered that there is an evaporation 
in this latitude of about 25 inches per year from the 
surfaces of ponds and lakes, which in effect decreases 
the amount of water actually available frOID a particu­
lar watershed. This evaporation represents an enorm­
ous quantity of water, but fortunately the loss applies 
only to that portion of the watershed represented by 
the area of the pond or lake and that of the streams 
entering the same. 

• • • • • 
THE maximum safe velocity of cast iron fly wheels 

should not exceed a rim spaed of 80 feet per second. 
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THE EDISON ELECTRIC ILLUMINATING CO.'S CENTRAL 
STATION IN BROOKLYN, N. Y. 

The 1i:clison Electric Illuminating Company, of 
Brooklyn, N. Y. , have erected and put in operation an 
electric lighting station which in all its appointments 
ranks with the most advanced works of the kind in 
existence. The steam plant includes a perfect system 
for obtaining as well as for watching and recording re­
sults. The consumption of coal is brought down to a 
low figure, and perfected apparatus is provided for as­
certaining exactly what coal is burned. Thus a state­
ment as to the pounds of coal consumed per electrical 
or mechanical horse power is entitled to the fullest con­
fidence as being based on accurate weighing of every 
pound of coal consumed and of every pound of ashes 
left. 

The station is situated at 358---362 Pearl Street, Brook­
lyn, N. Y. It is 75 ft. front and 100 ft. deep. At pres­
ent it contains fourteen No. 32 dynamos, driven by 
four 300 and three 250 horse power Ball compound en­
gines. The 250 horse power engines have one 12 in. and 
one 16 in . cylinder, with 22 in. stroke. The 300 horse 
power engines have one 13 in. and one 16 in.  cylinder, 
with 25 in . stroke. They run at the rate of about 220 
revolutions per minute. The steam is supplied by 
eight Babcock & Wilcox tubular boilers. The follow­
ing is the general system of operating the steam plant : 

The coal is received and weighed, and is elevated to 
the floor above the boilers. Thence it is distributed 
to the chutes, which in the illustration are seen lead­
ing down in front. of each boiler. The chutes are pro­
vided with a valve at the bottom, and are carried by 
scale levers, and connected with a scale beam. The 
chute is filled with coal, the bottom valve being shut. 
It is then weighed. In the illustration the scale beams 
can be seen near the right hand range of chutes. The 
weight of the chute is allowed for, so that one weigh­
ing gives directly the weight. of coal. The valve is 
fhen opened, and the coal falls down upon the fioor, 
and is used as required for the boiler. When more 
coal is needed, a chute full is again weighed and de­
livered. The ashes, as removed from the ash pan, are 
carefully preserved and weighed before being sent 
away. This keeps an accurate watch upon the quality 
of the coal, and gives the basis for actual efficiency 
per pound of real combustible matter consumed. The 
consumption of  coal is 2 '75 lb. per indicated horse 
power and 3 lb. per electrical horse power. Indicator 
diagrams are frequently t.aken . 

The engine and boiler rooms occupy the lower floor 
of the building. There are foundations for twelve en­
gines, although only seven are now in use. The en­
gines are belted upward directly to the dynamos, 
which occupy the floor above them. Sufficient in­
clination is given to the btllt.ing to enable it to grip 
the wheels well. As the dynamos are grouped in a 
double row over each set of engines, the belting runs 
alternately with opposite inclinations, as shown in the 
cut. 

The dynamos are sel f-exciting and shunt-wound, and 
are built for an output of 575 amperes at 140 volts, but 
in practice are run at 650 amperes at 128 volts. Each 
one thus represents an output of about 112 electrical 
horse power and can supply 1 ,500 lights, representing a 
total of 2 1 ,000 lights in operation. An allowance of 
fifty per cent of idle burners is made in rating, estab­
lishing the capacity of the works to a 40,000 light dis­
trict. Each lamp is of 16 candle power, is run at 114 
volts potential difference with a current of 0'44 ampere 
nearly. If the amperes of current delivered by a dy­
namo are divided by the amperes required by a single 
lamp, the lamp capacity of the dynamo will be given. 
Thus, if 650 is divided by 0 '44, the quotient, nearly 
1,500, gives the lamp capacity of the dynamo. 

The Edison three-wire system as used in these works 
and in the district grou ps the dynamos in sets of two, 
with three wires leading therefrom. One wire runs 
from the positive pole of one dynamo, another from the 
negative pole of the other dynamo. The other poles 
of the dynamos are connected so that they are in series, 
and from the j unction the third or neutral wire runs. 
Thus a difference of potential of 228 volts is maintained 
in the system. The lamps are connected from the 
neutral to one or the other wire, so that in  a sense the 
lamps are two in series. I f  the same number are in 
action on each side of the neutral line, no current goes 
through it. If all on one side are in action, then the 
ss me current goes through the neutral wire that goes 
through the active side wire. Three wires are carried 
everywhere throughout the district, and are so inter­
connected and tied at all points that an almost uniform 
difference of potential is maintained at all points in the 
region supplied. 

The area thus covered with a network of distri­
buting mains is supplied at a number of points by 
feeders from the station. Referring to the cut of the 
dynamo room, an elevated regU lating gallery is seen 
running down its cen ter. Along each side of this 
gallery heavy copper bars, called " buses," in sets of 
three, run. There is  a " bus" for positive, for negative, 
and for neutral lines respectively. The main wires from 
the dynamos connect with these .. buses," and from 
them the feeders are taken. The feeders are line!! that 

1titntifi t !mtricau. 
run to various points in the district without any side 
connections. The drop in all the feeders must be uni­
form, and is determined by the drop i n  the longest. This 
is 13 volts when in full operation. The short feeders 
are calculated of !luch size as to gi ve the same drop. 

The dynamos, as stated, are shunt-wound. They are 
regulated by hand . Along the sides of the regulating 
gallery are German silver resistance coils, which are 
connected in series with the shunt. From each point 
of connection of the feeders pressure lines are brought 
back to the station and are connected to a Wheatstone 
bridge with galvanometer, the latter immediately 
over the resistance coils. By throwing more or less re­
sistance into the shunt, the potential at the ends of the 
feeders is kept constant. The galvanometer reads 
zero when all is correct. It is adjusted from time to 
time by a Weston voltmeter. One or more operatives 
are in constant charge of the work of regulating the 
dynamos from the gal lery. 

The lamps are charged for at the rate of one cent 
per hour of use, and are replaced free of cost to the con­
sumer as they fail. The well known Edison meter 
is used to determine the amount of consumption. The 
meter consists of a pair of zinc plates immersed in a 
solution of sulphate of zinc, connected in shunt with a 
resist.ance on the main circuit, so as to receive an inte­
gral and definite portion of the current. The zinc is 
dissolved off one plate and deposited upon the other. 
A man makes the tour of the district at the proper 
time and removes both zinc plates and takes them to 
the station. There they are weighed, and the change 
of weight, which is loss in one and gain in the other 
plate, is of course exactly proportional to the ampere­
hours, which by division by 0 '44 gives the lamp-hours. 
One milligramme of zinc represents one am pere-hour. 
As the voltage of the system is  constant, the bills are 
predicated entirely on ampere- or lamp-hours. The 
meters are found to be accurate within two per cent. 
By weighing both plates a check is furnished upon the 
operation of the meter as wel l as upon the weighing . 
Where electrical current for power is supplied, meters 
are also used. 

To supply the more distant parts of the district 
without entailing too heavy a drop of potential upon 
the feeders, an auxiliary station has been established 
in the upper part of Brooklyn. This station receives 
its electric power from the main station and contains 
its own regulating gal lery and system of feeders. A 
special set of heavy leads or transit mains communi­
cates between the two stations. 

In New York there are now five stations in active 
operation, representing a capacity of over a hundred 
thousand lights. The most recent one is the new 
Pearl Street station, now in process of erection. Al­
though · the building is not hal f  completed, a four. 
dynamo plant, with engines and boilers, is already es­
tablished in the basement. It must be noted that in the 
Edison system of rating stations a large margin is pro­
vided for above the stated capacity. Thus the Twenty­
sixth and Thirty-ninth Street stations, of New York, 
while nominally of 35,000 light capacity each, can sup­
ply 25 per cent more lamps, so that each station is good 
for a 50, 000 or even 60,000 light district. The allow­
ance for idle lamps cannot be made as liberal now as 
formerly, because lamp consumption is now supple­
mented by consumption by power users. 

. . . , .  

Bleaching Wool -with Peroxide 01' Hydrogen. 

Prepare the bleaching bath with one gallon peroxide 
of hydrogen, four gallons water, and a little ammonia 
-just sufficient to im part an alkaline reaction to the 
bath. (These proportions are open to variation accord­
ing to circumstances, such as the nature of the mate­
rial and the degree of whiteness required, a weak bath 
being used for loose fabrics and where only a moderate 
white is required ; while a strong bath such as the 
above is used for a good white and for piece goods.) The 
bath m ust be used in wooden or earthenware vessels, 
and metals should be rigoromly excluded. Scour the 
goods in the usual way to free them from grease and dirt, 
then enter them into the bath and work well until they 
become thoroughly saturated. Next gently wring out, 
and pile up in a warm place for six to eight hours. The 
goods must not be allowed to become dry ; as long as 
they are moist the bleaching is  going on, but it ceases 
as soon as they get dry, in which event the goods must 
be re-entered into the peroxide bath. If  after this 
treatment the goods are not sufficiently bleached, the 
process should be repeated.-Textile Mercury. 

AN EASY SOLUTION. -The Northwestern Mechanic 

is responsible for the following : A man who wanted 
to learn what profession he would have his son enter, 
put him in a room with a Bible, an apple, and a 
dollar bill. If he found him, when he returned, read­
ing the Bible, he would make a clergyman out of him ; 
if eating the apple, a farmer ; and if interested in the 
dollar bill, a banker. When he did return, he  found 
the boy sitting on the Bible, with the dollar bill in his 
pocket, and the apple almost devoured. He made a 
politician of him. 
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Wblte Acid. 

" White acid " is a name used by glass etchers to 
designate mixtuDCs of hydrofluoric acio with various 
chemicals which are used for matting the surface of 
glass. The discovery of w.hite acid is due to Berzel ius, 
who, while engaged in his investigations on the proper­
ties of glass, made the discovery that fluoride of ammo­
nia had the property of matting or opaquhlg glass. 
Since that time it has been found that other alkaline 
fluorides possessed the-same power, and ouring the last 
few years this has been taken advantage of on It large 
scale for producing ornaments on glass of the greatest 
beauty. It is employed, principally, for producing 
ornamental figures on door lights, although it is used 
very extensively for decorating glass ware for table 
use, and also for the various sorts of globes used on 
lamps and gas fixtures. Extremely fine effects may be 
obtained on m irrors, and the silvering Illay be placed on 

either the same or the opposite side from the etching. 
During the last few years, etching on glass has show.n 

itself as a formidable rival to the sand blast, the work 
generally being indistinguishable from that produced 
by the latter, except that acid is capable of prod ucing 
effects of a much greater fineness and delicacy. The 
grinding is much more even and therefore more easily 

cleaned. 
In Germany, where the art has been carried to a 

much h igher point of perfection than elsewhere, a 
number of formulre for matt-etching are in use. Within 
a short t ime some of these have been publ ished in 
various !'cientific journals, but they al l belong to the 
category of what might be called slow acids, and are 
very unreliable and uncertain in their action and pos­
sess very poor keeping qualities. They are made with­
out the ammonia salt and are dependent on soda and 
potash for theil' action, take a long time to work, and 
are too uncertain for practical use. 

There is no doubt whatever but that. the white acid 
compounded with fluoride of ammonia is the best. In 
using other white acids, spots and streaks often form 
in the glass, and these cannot always be removed by 
repeating the etching. With ammonia acids, however, 
any streaks which may appear, tlither from applying 
the acid unevenly or from imperfections in  the glass, 
may be removed by repeated etchings. The following 
recipe is one which is used by several practical glass 
etchers and is said to give good results. It is of Ger­
man origin, and the only objection to it is that it is too 
complicated, which objection may also be raised to 
other recipes from the same source. 

In a container of lead the following mixture is made : 

Distilled water . . . . • . . • • • . • . . . . • •  . . . . . . .  . . . . . .  . . .  500 parts. 
Fluoride of ammonia (strong) . . . .  . . . • • • • . . . . . . . . . . .  500 " 
Sulphate of ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 " 
Sulphuric acId . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . .  100 " 

This solution is read y for use within two hours and 
may be tested by immersing a piece of clean glass, 
which should get a nice, fine matt surface after five or 
six minutes. 

In practical experience the writer has found that a 
simpler method of preparing the acid than the fore­
going is capable of giving good results. Besides being 
cheaper, it is possible to recover the material!! in it, 
should it for any reason get out of order. 

A container of sufficient size is filled one-third full of 
ordinary commercial hydrofluoric acid .  Carbonate of 
ammonia is then added. About equal parts by weight 
may be used. When effervescence has ceased, a smal l 
slip of clean glass is immersed in the mixture and per­
mitted to remain 6 or 8 minutes. Upon wi th drawing, 

it is dnsed in clean water, wi ped, and dried. If exam­
ination shows that it has become even l y  translucent 
over its entire surface, the mixture is all right and may 
be used for regular work. If, however, it is deeply 
and irregularly etched, with some parts clear and some 
parts ground, the acid is in excess and carbonat.e 
should be added. If, on the other hand , the glass 
seems to be only partially affected by the acid, and, 
while being slightly ground all over, is transparent, 
too great an amount of ammonia has been used, and 
acid must be added . 

With a little experience, it is possible to keep the 
balance between the alk�li and the acid, so that good 
results can be obtained. All white acids are subject 
to change in their actions from day to day, but in none 
of the recipes the writer has used can it be so easily 
regulated as in the foregoing. Before trusting any' 
i mportant work to the action of white acid, the acid 
should be tested with a clean piece of glass, and by 
following the hints given, the acid can be corrected to 
give the proper action. 

In preparing glass for etching, any of the ordinary 
resists may be used. The drawing may be either put 
on glass by means of a ruling pen dipped in asphal t u m  
properly diluted ; b y  means of  a brush ; o r  b y  Illeans 
of the somewhat antiquated process of covering the 
entire plate with Brunswick black and scraping away 
the parts which it is desi red to grind . The best method, 
however, is that i n  which tin foil is used, a description 
of which must be deferred to some future time. The 
design can also be transferred or phot.ographed on 
glass if desired. NICHOLAUS T. NILSSON. 

14 Marion PI. , Chicago. 
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THE WORLD'S FAIR BUILDINGS AT CHICAGO. 

The desi �ns for the various b u ildings of the 
Col u m bian World's Fair are being rapidly approved 
by the COlll lllittee. 'Ve pu bl ish the accepted designs of 
the E lectrical Di�play B u i lding, the Fisheries Buildiug, 
and the Transpor tation Building. 

f ( 

Jeitutifi c �tutti,au. 
We are indebted to our e nterprising contemporary the 

I 
by which the torpedoes are arrested or caused to ex-

Chicago (]raphie for the engravings. plode harmlessly at a sufficient distance from the 
• • • • structure to prevent damage, makes it desirable to 

The 'Vhitehead Torpedo. I have net c utters. But n ot h i ng efficient has yet been 
The success of the small Chilean gun boats in si nk ing pro�uced .

. 
T here is  �nque8tionably

. 
a great field for 

the large war ship of the rebals, the Blanco Encalada, the IllventlOn of new Improvements III respect not only 

TRANSPORTATION BUILDING. 

ELECTRICAL DISPLAY BUILDING. 

b , . 

" 

FISHERIES BUILDING. 

/ 
� 

. 

\ 

ACCEPTED DESIGNS OF BUILDINGS FOR THE COLUMBIAN EXPOSITION. 

Ground has been broken and the work on the exhibi- by means of Whitehead torpedoes has given renewed in- of torpedoes but naval appliances of  all kind/;. A re­
tion has been actual ly begu n ,  and will be push ed with terest in that class of missiles. At the nO\val ex,h i bition markable feature about it is the bluffness of the head, 
energy and vigor. The designs for some of the buildings now in progress in London, the latest im proved speci- showing the ad vance of ideas in this respect . In the 
are very beautiful, and the lagoon, the bridges, the mens are shown, among them an 18 in. torpedo which, nose of the torpedo is a long striker with a needle 
boats, and the col u mns surmounted by statues of Vic- w i th a speed of 28)4. knots for 600 yards (a rate of over point, wh ich cau!;es ignition of the explosive on COIll­
tory and Liberty that will l in e  the approach to the ex- 33 miles per hour), carries nearly 200 lb. of explosive. ing violen tly in contact with any hard substance, such 
hibition from the lake will be novel and very imposing. The adoption of nets projected from the side of a ship, as the bottom of a ship. 
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II Kelll arkable \Volllan. 

Mrs. Deborah Po we rs, head of the banking firm of 
D. Powers & Sons a n d  of the great oi lcloth manufac­
turing firm of t h e same name. died at her horne in 
Lan si n gb llrg, N. '1 . ,  o n  May 28,  at the age of  101 
years. She had resided in  Lans ingburg for 

seventy-five years. S h e  left  an estate valued 
at two lU ill ions of  dollars. She retained her 
mental faculties unimpaired almost to the 
very last. 

Mrs. Powers was born in Hebron ,  N. H . ,  
on A ugu st 5 ,  17DO. For eight years prior to 
her marriage ea rn ed her l i vel i hood by tailor­
ing and spinning.  On February 22, 1 816, she 
married \Vi l l iam Powers, whom she had 
known from ch ild hood, and who was a 

sch ool  teacher in Lan s ingbu rg. 
Soon after their arrival in Lans ingburg, 

M r. Powers had h i s  atten tion attracted by a 
piece of floor clot h  in the bottom of a car­
riage , a n d ,  havin g  some knowledge of th e 
man u facture o f table oi lcloths, deter m i ned 
to attem pt the m an u facture of the artic l e. 
H is experiments were attended w i th so much 

su ccess that he  soon abandoned school 
teach i n g. Mrs.  Po we rs was her husband's 

only assi stant for some t ime, b u t  the busi­
ness i n creased so rapid ly  that llIore room and 
addit ional h el p were n ecessary . I n  1 82D the 
b u i ld i n g- of a large factory was begu n. 

�'itntif i ' �mtri,an. 
lTHE TRAIN STAFF BLOCK SYSTEM. 

Alt hough s ingle track rai l ways are rapidly becoming 
a thing o f  the past, there are sti l l  llIany such roads i n  
t h e  country, sOllie of which w i l l  b e  changed to double 
o r  quadruple track roads i n  obedience to the exigen-

375 
without some very perfect block system, which will 
prevent the entrance upon a given section of trains 
from opposite directions, and also limit and control the 
number and movements of trains passing in either 
direction. This has been accom plished i n  various ways 

by means of electrical devices, mechanical l y  
operated semaphores, etc. , b u t  a s impler and 
more effective system i s  in use u pon t h e  
Shore L i n e  Di vision of t h e  New York, New 
H aven and Hartford Railroad, where the 
train runs over several m iles of  s ingle track. 
The system is as simple as it  is effective. It 
was brought from Europe some t ime ago by 
Mr. Charles P. Clark, president of the road, 

and it has been in successful operation ever 
since. For o u r  in formation we are ind ebted 
to Mr. Wm. A. 'Waterbury, superintendent. 

At each end of the single track section, in 
the house of the swi tchman, is  placed a box 
containing tickets, which are red at one 
end of the section an d white at the opposite 
end. The box is provided with a lock wh ich 
can be opened only by a key carried in the 
end of a staff upon which is UJountea a 
plate bearin g  the words . ,  Niantic and New 
London."  The key i s  movably mounted in 
the staff so that i t  may be slid out for use, 
or drawn i n  for protection. Only one staff 
is furnished for the section. 

In t hat year 1\1r. Po wers was b u rned to 
death w h ile m aking varn i sh , and M rR. Pow­
ers was hadly i n j u red whi le  trying to save 
him. Left w ith two small ch i l d re n  and an 
unfinished factory on w hich a l arge sum 
was due, Mrs.  Powers d i d  not despair. She 
bent al l her  energies to the continuance of  
the business, with such success that in  1842 
she had a fine bus i ness . a large factory free 
from debt, and a large s u m  of money. Mrs. 
Powers spent hours every day in  the office 
and factory u n ti l  about twenty years ago, 

Fig. 2.-SWITCHMAN SECURING A TICKET FOR THE FIRST 

The mode of operation is as follows : The 
engineer of  a train approach i n g  the singl e 
track section-provided he is not fol lowed by 
another train-upon en terin g  the red ticket 
end of the section takes from the switch­
man the train staff, and retain s  i t  unt i l  
he reaches the end of the sect ion, W hen h e  
delivers it u p  t o  t h e  switchman at t h e  oppo­
site or white ticket end. So long as the staff 
is retained by the switchman no train can 
fol low the out-going train, as the switchman 
who gave up the train staff has no meaDs 

w h e n  she s u rre n d e red t h e personal con t rol of the busi­
ness to her son.  In 1 877 ]',f rs . Powers organ ized t h e  

private bank of D .  Powe rs & Son s, a n d  i t s  pat ron age 

was soon large and l ucrat ive, every bod y havin g confi­
dence in ]',frs. Po we rs' abil i ty. It  i s  n ow one of the 
most p o p u l a r  ban ks i n  t h at part of  the State, a n d 

H en ry L. Lam b ,  at one t ime superintendent of banks , 
is the cashier. 

. . . . .. 
Gl'ub F u ngi. 

'Ve lately received from a correspondent i n  Bolivia 
a spec imen of the above, also another spedmen of the 
same cha racter from a correspondent i n  Vermont.  \Ve 
s u b m i tted both s pec imens t o  D r. C. V. Riley, of the 
Entomological B ureau at \Vash ington,  who writes us 

as fol lows concerni n g  them : 
' '-I have received from your office a letter from Myron 

E. Sprague, Pl y m o u t h  U n ion, Vt. , also a translation 
of a comm u nicat ion from ]',farco D. Paredes, La Paz, 

Bol i via, bot h acco mpanied by specimens of a fungus 
gro w i n g  from the larva of a Lamellicorn beetle . ]',fl'. 
Sprague's specimen was the COUl mon white grub f u n ­
g n s  which I have fig u red a n d  descri bed i n  t h e  A meri­

can Ento mo logist, vol. i i i .  (Ju ne, 1880), pages 137 to 140. 
This f u n g u s  w a s  formerl y known 
by th e name of 'l'orl'ltbia mili­
tar is, but is n o w  p l aced in the 
genus COl'dyceps and the speci fi c  
name now given to it is Rave­
nelii. It infests a n u m  ber of 
different insects. The Bol i vian 
form is very similar ; the larva 
is closely allied to the white 
grub, belonging to the same 
series of earth -inhabitin g  Scara­
breids. The fungus cannot be 
specifically determ i n ed, as i t  is 
entirely sterile, but it  i s  w ithout 
doubt a species of Conlyceps and 
closely allied to our North Ameri­
can species. " 

'Vatch Gla .... c ... 
I t  is  i nteresting to know 8Ome­

thing of the details a n d  labor 
con nected with the prod uction 

of  these handy adj uncts t.o the 
laboratory. The glass is  blown 
into  a sphere about a meter in 
diameter, sufficient metal hei ng 
taken to i!ive the required thick­
ness, as the case may be. Disks 

are then cut out from this  sphere 
with the aid of a pair of com­
passes havin g  a diamond at the 
extremity of one leg . Th ere is  a 
knack in detach in g the disk after 
it has been cut.  A good work­
man will cut 6,000 glasses in a 
day. 

TRAIN OF A SERIES. 
of opening the box, and can n ot, therefore, 

cies of traffic, whi le  others wil l  forever remain in their au thorize a train to follow the first train,  ei ther by 
p resent  con d i t ion .  Some roads are furnished with a g lvmg a ticket to the engin eer, or han d i n g  him 

double t rack thro ughou t, with the exception of a few the staff. I f, however, o ther trains are to fol low 

Fig. 3.-THE TRAIN STAFF. 

sections  or u n i m portant branches, which are of nece�­
sity coutinued on a si ngle track system.  

I n  p roportion to the traffic, llIore acc i d ents occur 

n pon single track roads and upon single track sections 
than u pon a double track, and th is is  to be expected 

Fig. I.-OPERATOR RECEIVING THE TRAIN STAFF. 

the first one entering the single track section from 
the sam e direction, the switchman givE:s to the en­
gineer of the first train a red train staff ticket from 
the box in the switch house ; at the same time he 
shows the engineer the trai n staff, thus ind icating 
his a uthority to dispatch the train an d to send the 
second train upon its arrival . If  but two trai n s  are 
to pass over the sect ion in the same direction, the 
s wi tchman gives to the engineer of the second trai n 
the trai n staff, an d it is carried to the opposite end of 
the  section and there del ivered to the switchman, as in 
the first case. A red ticket will  al low a train to pass 
in one direction only, a white ticket being required to 
allow a train to pass in the opposite direction. 

It will thus be  8een that until  the train staff reaches 
the s witchman at the white t icket end of the section 
he cannot ad mit a train to the section from that end 

without gi ving the engineer a white t rain staff ticket, 
0 1' the staff itself, a th ing which he cannot do u n t i l  he 
recei ves the staff by the hand of the engineer from the 

red ticket enll of  the section. 
T wo trains  moving i n  op posite 

directi0ns cannot occu py the 
same section at the same time 
where this system is rigidly car­
ried out. In this case the engi­
neers and the switchmen are 
made directly respon sible for 

the safe passage of  the trains. 
This system has been long in 

use in Europe on short l i nes, 
bridges, etc. It was used on the 
Tay bridge, and has been quite 
extensively adopted i n  Australia. 

... . ... 
Poisonou s  Dry Goods. 

The British con sul  at Ch ris­
tiania, i n  Norway, about four 
months ago for warded a letter 
call ing the attention of the For­
eign Office to the fact th at, owing 
to the English pri n ted fabrics 
containing arsenic, there had 
been a great decline in the quan­
tity of such goods i mported into 
Nor way, and the British printed 
cloths were getting a bad repu­
tation in consequence of their 
containing such a large excess of 
arsenic. This letter was forward­
ed to the Manchester Chamber 
of Commerce, whi�h procured 
samples of the goods in ques­
tion, and they were h anded over 
to Mr. Ivan Levinstein,  who had 
the sam pIes examined, and they 
were found to contain arsenic in 
large quantities. 
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Financial Outlook Cor Our World'. Fair. 
The appropriations thus far made by sixteen States. 

for representation at the Columbian World's Fair, in 
Chicago, compare as follows with the amounts appro­
priated by the same States for the Centennial Exposi­
tion of 1876 : 

1876. 
Arizona . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5,OfJO 
Colorado.  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  10.000 

Connecticut . , . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . .  . . . 25,000 

Indiana. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 5,000 
Iowa . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  20,000 
Maine . . . .  . . . . . . . . . . . . . . . .  . .. . . . . . . . . . . . . . . . . . . . 10,000 
Ma8sachnsetts . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  50,000 
Minnesota. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 
Montana . . • • . • • • • . • • • •  0 . . . . . . . . . . . . . . . . . . . . . . . .  5,00() 
New Hampshire . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  16,500 
New Jersey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 24.000 

Ohio . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 45.500 
West Virginia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.000 
Wisconsin . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  22,000 

Pennsylvania . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,125.000 
Illinois. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 10.000 

Total. . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1,393.500 

1893. 

$&),000 
100.000 

25,000 
75,000 
50,000 

40.000 
75,000 

50.000 

50.000 
25,000 
20,000 

100.000 

40,000 

65,000 

300,000 

1,000,000 

$2,045,000 

In Arkansas, Kansas, New York, Oregon and Rhode 
Island,  appropriation bills have failed ; in Delaware, 
Kentucky. Maryland, Michigan, Mississippi and 
Nevada, the legislatures have either not assembled, or 
action is pending. These States made appropriations 
as follows for the Centennial : 

Arkansas . . . . . . . . . . .. . . . . . . .  ,15,000 Mississippi . . .  . . . . . . . . . . . . . $5,000 
Delaware . . . .  . . . . . . . . .  . . . . . . .  2,000 Nevada . . . . . . . . . . . . . . . . . . . . .  20.000 
Kansas . . . . . . . . . . . . . . . . . . . . . . 10.000 New york . . . . . . . . . . . " . . . . .  33.000 
Kentucky . . . . . . . . . . . . . . . . . . .  5,000 Oregon . . . . . . . . . . . . . . . . . . . . . .  4.000 
Maryland . . . . . . . . . . . . . . . . . . .  15,000 Rhode Island . . . . . . . . . . . . . . .  7,500 
Michigan . . . .  . . . . . . . . . . . . . . .  7.500 

The following States, which did not appropriate a 
dollar for the Centennial. have made large donations 
to the world's Columbian Exposition : 

California . . . . . . . . . . . . . . . . .  $&)0.000 North Carolina . . . . . . . . . . . .  $25.000 
Idaho . . . . . .  . . .. . . . . . . . . . . . 20,000 North Dakota . . .  . . . . . . . . 25.000 
M issouri . . . . . . . .  . . . . . . . . . .  150,000 Vermont . . . . . . . . . . . . . . . . .  5,000 
N ebraska . .  . . . . . . . . . . . . . .  50.000 Washington . . . . .  . . . . . . . . . 100,000 
New Mexico . . . .  . . . . . . . . . .  25,000 'Vyoming . . . . . . . . . . . . . ; . . . . 30,000 

In 1876 the city of Philadelphia gave $1 ,500,000 ; 
Chicago has already voted $15. 000,000. The United 
States spent $649, 250 and loaned $1, 500, 000 to the Cen­
tennial Fair, which was afterward repaid. The gov­
ernment has voted to expend $1,500,000 on its exhibit 
at Chicago in  1893. 

These figures show a total " in sight " thus far for 
Chicago of $9, 275,000, against the entire amount of 
$5, 166, 750 contributed for the Centennial. Of the lat· 
ter. the managers were responsible for the return of 
$1 ,500,000 to the general government. w hile it is safe to 
assume that some pretty liberal appropriations will yet 
be made for the Chicago Fair by the several States in 
which favorable action has not yet been taken. 

. ' . ' . 
Much Work Already Done at · Chicago. 

Work on the site selected for the Columbian Expo­
sition at Chicago was begun about the middle of last 
February. and has proceeded in three stages-clearing 
the grounds of timber, collecting the black earth, and 
then filling in the areas from which the work was 
taken. About seventy acres covered with oak trees 
were cut away from ground five to twelve feet above the 
lake level. Then the black earth of the tract was col­
lected and spread. Forty thousand cubic yards were 
put on the site of the natural island ; 45,000 yards were 
deposited immediately around the island, and 120,000 
yards on the territory south of the building sites. The 
first work done after the clearing of the timber was the 
fill ing of the building sites. The ground level or grade 
of the grounds is four and a half feet above datum. or 
about five and a half feet above the level of the lake. 
On the four and a hal f  foot grade are the sites for the 
liberal arts. fisheries, government, agriculture, machin­
ery, and electricity buildings. The horticulture, trans­
portat ion, and woman's buildings are on the six foot 
le,·el. the machinery and mines buildings on the seven 
foot level, while the administration building is fourteen 
feet above datum, or about ten feet above the grade 
of the grounds. 

The site is  practically ready and the contracts for 
some of the main buildings are already awarded. The 
600 acres of uneven park land has been transformed 
into a level plain .  The most of the preparatory work 
has been done, except the dredging of the lagoon, the 
canal, and the basin. The landscape gardeners are 
already at work, and the contractors for the build­
ings can begin operations. The sites for the fisheries, 
government. woman's, horticulture, mines. electricity, 
agriculture, and machinery buildings are completed . On another page wi l l  be found il lustrations of ac­
"epted designs for some of the principal buildings. The 
si tes for the administration. transportation, l iberal arts, 
and machinery buildings are progressing satisfactorily. 
When the preparatory work on the grounds is fin ished 
there will  have been handled 1,000,000 cubic yards of 
earth. 

The force which has been at work on the grounds 
since April 1 consists of about 600 men. 225 teams, and 
four dredging boats. Two more d l'edges will be put on 
soon. a.nd this force is considered sufficient to finish the 

Jettutifi t 1\tutritau. 
grounds within the specified time of the contract. 
which expires early in July. The dredges are now 
cutting the lagoon which is to surround the natural 
island. They are operated night aud day, the force of 
men and horses being sufficient during the day hours 
to handle the earth thrown up. This earth is used to 
fill in the untinished building sites and the dented 
area of the grounds. The grea*est feature of the 
work yet to come is the excavation of the basin and 
canal. 'rhis basin will  be about 1,500 feet long by 350 
feet wide. It intersects the canal, which will be a half 
mile in length and 150 feet wide. The banks of the 
canal and basin will be archi tecturally treated, while 
the shores of the lagoon will be natural and receive 
landscape treatment. 

• • • • •  
AN IMPROVED BARREL MAKING MACHINE. 

A simple and durable barrel making machine, de­
signed to set up and hold the staves in proper position 
while the hoops are being driven on. is shown in the 
iUustration, Fig. 2 being a sectional plan view taken on 
a line j ust above the middle through Fig. 1.  In the 
center of the platform, set on lugs resting on the floor. 
is a vertically arranged shaft having on its lower end a 
wheel with projecting arms adapted to be moved by 
the foot or hand to turn the wheel. On the upper end 
of the sh aft is a platform to support the head of the 
barrel, there being a screw in  the upper end of the 
shaft to raise or lower the upper platform as desired. 
On the shaft near its middle is a gear wheel in mesh 
with racks sliding horizontally in bearings on the 
upper ends of posts erected on the base platform; and 
on the outer ends of the racks are ring sections held in 
place by braces adapted to engage the inside of the 
staves. About opposite. on the outside of the staves, 
is a ring supported on radially arranged rods sliding 
in posts extending upward from the platform, the ring 
bei n g  open and having lugs or flanges at its ends, 

DRAKE'S BARREL MAKING MACHINE. 

connected with each other by a bolt, whereby the 
ring may be loosened or tightened on the staves, ac­
cording to the diameter of the barrel. On the base 
platform is a false bottom, m ade in sections, adapted 
to be moved inward or outward according to the size 
of the barrel,  and clamped in place, the lower inner 
ends of the staves resting against the periphery of the 
false bottom. and being held in engagement therewith 
by an adj ustable ring. To press the assembled staves 
firmly in position a tightening de vice is  provided. con­
sisting of an open ring of spring metal adapted to be 
readily passed over the staves when they are in posi­
tion. The ring has lugs at its ends, one lug holding a 
pivot for a link carrying in its free end a friction roller 
engaged by a curved lever pivoted on the other l ug. 
An inner segment is also attachable to this ring, and 
adapted to be moved inward from it by means of a 
screw, to adapt the ring to d ifferent diameters of bar­
rels. In making a barrel with this machine, the head 
is placed on the top platform and the ring sections are 
moved to proper position by means of the wheel at the 
bottom, operating the vertical shaft. sufficient space 
being allowed between the outer ring and the ring 
sections for the staves to be passed through. to rest at 
their lower ends between the rim of the false bottom 
and the surrounding ring. The tightening device is 
then applied to draw the staves together and hold 
them until the hoops are driven on, the other head not 
being in the barrel until afterward. or until the bar­
rel is filled. The machine has been patented by Mr. 
Henry T. Drake, of Wadesborough. N. C. 

• • • • •  
The Ne,v York " Herald " Sextuple Printing 

Press. 

The New York Herald has recently installed a sex­
tuple printing press, built by the well-known firm of 
R. Hoe & Co. , of this city. The press is really an ag­
gregation of three duplex presses. The paper. which 
comes of double the width of a newspaper, is fed from 
three rolls.  Each roll, where an eight page paper is in 
question, supplies paper for two parallel series of im­
prints. The feed device is what constitutes one of the 
most important features of the machine. A small 
roller with endless belt is caused to press against the 

periphery of the roll of paper. As the roller and bel t 
rotate at uniform speed in a direction to deliver paper 
from the great roll. a uniform speed of delivery or feed 
is secured, whatevllr the diameter of the roll of paper. 
The papers are printed. cut apart, pasted if required, 
folded, counted, and delivered by the press. The speed 
is very high ; as many as 90.000 four-page papers can 
be produced by it per hour. This is twenty-five copies 
per second. The press consumes 25.% miles of double 
width paper per hour. It weighs about fifty-eight 
tons. 

• • • • 
Loftus Perkins. 

By the death of Mr. Loftus Perkins, which took 
place on April 27 last, at Kilburn. the Society lose8 
one who took a very active interest in its work, and 
was the representative of a family which has for long 
been closely associated with it. Mr. Perkins' grand­
father, Jacob Perkins, an American by birth. who 
spent a large portion of his life in England, was a 
prolific and ingenious i nventor. Jacob Perkins took 
out no less than 19 patents in the days previous to 
1852. when each patent cost something over £200. The 
subjects dea lt with included steam engines. marine 
propulsion, oooking. the artificial manufacture of ice. 
artillery (the steam gun), and, perhaps the m08t im­
porta.nt of all, the method of engraving by pressure. 
by which the identical plates from which postage 
stamps are printed were for a long time produced. 
Jacob Perkins received three gold and two silver 
medals from the Society of Arts, of which he was a 
member. for his inventions. His son, Mr. Angier Mark 
Perkins. was also a member of the Society, and as an 
inventor, hardly less distinguished than his father. He 
developed the system of heating by high pressure 
water, in connection with which the firm of A. M. 

Perkins & Son has long been known. He also applied 
the same principle to the construction of fixed and 
portable baking ovens, w hich are largely used, the 
latter especially for commissariat purposes. 

Mr. Loftus Perkins, the son of A. M. Perkins. and 
subject of this notice, posseslled his full share of the 
hereditary genius of his family. His most important 
inventions were in connection with high pressure steam 
engines. To him must undoubtedly be given the 
credit of being the pioneer in the use of high pressure 
steam, and indeed the pressures which he used w ith 
perfect safety have never been attained by any other 
inventor. He appears to have been the first to enun­
ciate and employ the principle of using steam at a pres­
s ure such as that of 500 lb. on the square inch, and ex­
panding it several times, so as to obtain a very large 
amount of power from a very smail amount of steam. 
One of his engines w as placed in the steam yacht 
Anthracite, and after the engine had been made the 
subject of a very careful  and elaborate test by Sir 
Frederick Bramwell, the Anthracite crossed the At­
lantic to New York and returned. steaming the whole 
way-the very smallest steamer which has ever done 
thit!. The object �f the experiment was to show, in a 
striking manner, the great economy of fuel obtained 
by the use of the Perkins engine and boiler. The high 
pressure engine was, however, not a commercial suc­
cess, for w hether from ill luck, or from whatever 
canse, it  did not appear to work satisfactorily except 
in Mr. Perkins' own hands, or in the skilled hands of 
those trained by him. He also applied the high pres­
sure engine to traction on common roads. and an ex­
perimental engine, constructed for the purpose. made 
many successful road journeys. The latest subject to 
which his attention was devoted was the artificial re­
duction of temperature for industrial purposes. The 
Arktos, or freezing apparatus. invented by him was 
fully described in the fourth lecture of Mr. H.  Graham 
Harris' Cantor course on " Heat Engines other than 
Steam." The apparatus is one of the class in which 
ammonia is employed, a great reduction of tempera­
ture resulting from the vaporization of the liquid am­
monia produced by liquefaction of the gas after it has 
been driven off from its solution by moderate heat. 
The special feature of the Perkins apparatus was that 
there were no moving parts in it .  The incessant labor 
which he devoted to the perfection of this invention 
brought on a severe illne!ls about a year ago, and from 
this he never recovered, though he had the satisfaction 
of seeing the invention in perfect working order before 
be broke down. 

Mr. Perkins was born in 1834. Following the ex­
ample of his grandfather and his father. he became a 
member of the Society, which he joined in 1877. From 
1881 to 1883 he served upon the Council. Among those 
who know him he was regarded with feelings of the 
warmest affection , for his kindly nature. his genial 
manners, and his generous character endeared him to 
all with whom he came in contact.-Journal of the 

Society of Arts. 
.. . . .. ..  

THE best way to bore rubber stoppers is to use a 
sharp-edged brass tube as thin as possible, and lubricat­
ed with soap and water. The hole will be a little smal l­
er than the tube. It may be done by hand, or the tube 
may be chucked in a lathe. The tube is to be rotated 
and pressed against the stopper. 
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W ater and Wind. 

The latest news from Germany shows that a definite 
contract has been made for transmitting power elec· 
trically from the falls of the Lauffen to Frankfort-on­
the-Main, a distance of 112 miles, for service at the 
electrical exhibition which is to be opened at that 
place on June 15. At Hartford, Conn ., a similar t.rans­
missi0n of power is  successfully made for a d istance of 
22 miles for lighting purposes. In several places in 
both Europe and America, electric power is transmit­
ted distances of five to ten miles. 

At Coronada Beach, Cal . ,  a company has invented 
and successfully applied an apparatus to a section of 
the surface of the sea, by which its ceaseless motion is 
converted into electric energy ; and this is transmitted 
through a cable to the point where it is needed for the 
usual service of an electric current. 

Thus, not only is the application of electricity ren­
dering available a multitude of water falls in stream 
and tide which have hitherto been useless for mechan­
ical purposes, but wind power on every h ill  top can be 
gathered in  by the blades of the windmill ,  and thence 
conveyed to the more accessible plain. It will not be 
long ere fuel of all kinds may be to a large extent 
superseded in  dwellings, and its uses performed in a 
better manner by the new household servant-elec­
tricity. Thus, possibly, we may be saved from the 
tyranny of the coal mine and the wood pile, and from 
their final exhaustion , by the u tilization of an exhaust­
less power which everywhere pervades the universe.­
Practical Electricity. 

. . . . .. 
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the large end of the cylinder, where they are discharg­
ed through a suitable opening provided therefor, the 
tailings and water flowing out through the gate 3,t the 
!'mall end of the cylinder. 

• . • a .  
A SIMPLE AND EFFECTIVE NUT LOCK. 

Iu the device shown herewith, which has been 
patented by Mr. Samuel M. Churchill, of Lawtey, 
Fla. , the lock is established by means of a washer hav­
ing a spring tongue transversely of its face, by which 
the lock is formed. The washer is of a double thick­
ness, being formed of two metal plates riveted together 
on one side, or, when applied to a wood surface, secur­
ed by a screw arranged to enter the wood. The plates 

CHURCHILL'S NUT LOCK. 

AN IMPROVED ORE CONCENTRATOR. I 
are of spring steel, the outer plate extending beyond 

The i l lustration represents a concentrator recently the inner one, and th i s  extended portion being partly 

patented by Messrs. Fred Manuel and Kenneth M. divided frOID the main portion by a slit. A spring 

Reeves, of Helena, Mont. , which is designed to be tongue is thus formed, i n  wh ich is produced a cu rved 

very effective in operation and readily separate the middle �ortion. As the nut is
. 

sc�ewed on or off, its 

concentrates from the tailings . It consists of a conical corners rIde over the curved proJectIOn of the tongue, 

cylinder mounted to rock on a series of longitudinal forci�g the latter do
.
wn,  but when sc�ewe

.
d to �lace, a 

strips on the top of a table, which can be raised and flat Side of the nut I S  made to corne In lme With the 

lowered at the small end of the cylinder, whilre the slit, allowing the spring tongue to rise and bring its 

tai l i ngs and water are d ischarged, the pulp being in- curved portion up  against the side of the nut. As 

troduced through a flex i ble tube from a hopper near the main portion of the spring tongue does not pro­

the larger end of the cylinder, as shown in Fig. 2. The ject above the washer, there is  no necessity to hold it  

two rockers, of wh ich one i s  shown in transverse sec. down in putting the nut on or off, the operation b� 

tion in Fig. 2, have each , in  the middle of their under ing simple and quick, and the locking device auto-

side, a V-shaped notch engaging one of the longitud -
inal strips of the table, whereby the cylinder is re­
turned to the proper place as it is rocked to the right 
and left, there being also transverse guide strips on the 
tabl e on each side of each rocker. The table, under 
the s m all end of the cyl inder, is  raised or lowered by 
eccentrics on a transverse shaft,  having on one end a 
belt wheel or other means of turning the shaft, or jack 
screws may be employed instead of the eccentrics, the 
table at its other end being fulcrumed on recessed !mp­
ports. At one place on the top of the cylinder are 
brackets, as shown in Fig. 1, pivotally connected with 
a pitman , through which, by means of suitable ma­
chinery, the cylinder is rocked on the strips, giving a 
continued series of jarring motions designed to effect­
ivel y agitate the pulp. The small end of the cylinder 
is opened by a gate h ung on a lever under the control 
of the operator, and in the cylinder, near this end, is 
arranged a water feed pipe, connected by a flexible 
tube with a suitable source of supply. Segmental and 

matic in its action. 

.. . . .. . 
Facts about Lime and Limestone. 

With regard to the burning of l imestone or carbon­
ate of l ime, pure carbonate of lime may be subjected 
to the intense heat of the oxyhydrogen blowpipe with­
out losing its power of slaking when exposed to moist 
air, a fact but  too well known to all who use the lime 
light. Even natural l imestones of considerable purity 
can be exposed to the h ighest avai lable temperatures 
without deterioration of the resulting h ydrate ; and I 
have myself exposed Buxton limestone to the intense 
white heat of a steel furnace, and subsequently found 
it to slake as well as the same stone burnt in  the ordi­
nary way. Should any of the l imestone be insuffi­
ciently burnt, i. e. , should it still retain its carboni c 
acid, it will not slake, and the lumps can easily be 
separated from that which has been convprted into a 
fine powder by the slaking process. The use of wood 
for burning l ime has the great advantage that it does 

not introd uce the deleterious sulphur 
compounds present in al l  lIlineral 
fuels. 

The interesting experiments of W 01-
ters and other observers have clearly 
proved that the presence of carbonic 
acid is  not necessary for the setting of 
mortars, and that lIlortars will set per-
fectly well in an atmosphere quite free 
from carbonic acid. No doubt the 
ultimate hardness of mortars is much 
increased by the gradual absorption 
of carbonic acid ; but the process i s  
extremely slow, and as  it requires sev­
eral generations for its completion, we 
m ust not rely on it for modern work. 
Dr. Ziureck found a considerable per­
centage of caustic lime in mortar 500 

I 

I 
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years old, and a. sample of mortar from 

MANUEL & REEVES' ORE CONCENTRATOR. 

longitUdinal perforated pipes, with nozzles, extend 
from this water feed pipe on the inside of the cylinder. 
whereby the d ischarge of water in  jets is designed to 
aid in  the agitation of the pulp. Near the feed water 
pipe is a gate, adapted to be raised or lowered by a 
screw rod extending through the top of the cylinder, 
this gate being designed to retain finely pulverized ore 
floating on the top of the water, the lower edge of the 
gate being kept below the surface of the water in the 
cylinder. In a pocket in  the bottom of the cylinder is 
a conv"yer screw, the shaft of which has at its outer 
end a ratchet wheel engaged by a spring-pressed pawl 
fulcrumed on a lever, connected by a rod with suitable 
machinery for rotating the screw at intervals. The 
concentrates settling in the bottom are thuslfed toward 

a bridge over the Great Western Rail-
way, which was removed last April, 
and was about 50 years old, still con-

tained 27 per cent of the lime in a caustic state. Air­
slaked lime does not absorb carbonic  acid u nless free 
water is present ; this has now been known for more 
than t.wenty years, and yet some persons specify that 
lime shall be newly slaked. 

This is in direct contradiction. both to the practice of 
the ancients and modern scientific observation. There 
is a reason for the use of pulverized marble. Marble, 
even i n  the finest particles, is crystalline in structure ; 
and it is a fact, well known to chemists, that a particle 
of a crystalline substance will often produce crystal­
lization, when added to a mass of identical chemical 
compositi(\n, but amorphous in structure. It is, there­
fore, highly probable that the presence of these crys­
talline particles in mortar may cause the carbonate of 

377 
lime, which is slowly formed, to  assume the crystalline 
structure ; and, as this is the final and most permanent 
form of all mineral substances, the result is, no doubt, 
favorable as regards the permanence of the mortar. 

With regard to the admixture of glue with whiting, 
this could hardly be very desirable ; but caustic lime 
would have a very different chemical action on the 
glue. I have used for many years for painting wood­
work, out of doors, a m ixture of blood and caustic 
l ime, which m ixture is much more desirable than a 
wash of lime or even Portland cement ; and yet the 
blood alone is a very unstable substance.- Walter F. 
Reid, F.I. C. 

The Next Advance in Telescope Making. 

Why, asks the Pall Mall Budget, is it so difficult and 
expensive to construct an immense telescope ? From 
the time of Galileo to that of Clark, steady work has 
been done, and each step has given us  a larger object 
glass. '.rhe pupil  of the eye is  one-fi fth of an inch in 
diameter, and can grasp but a limited a.mount of l ight. 
A 25 inch object glass will enable the eye to take i n  
over 15,000 times m ore light, and with such a glass the 
moon can be seen as though it were only 80 mi les 
away ; but if the size of the object glass could be fur­
ther increased, the moon would be brought consider­
ably nearer. To make a large object glass is the diffi­
cul ty, and it is only after years of patient work of the 
most skilled men on earth and after repeated attempts 
that one can be produced which i s  accurate. Slight 
differences of specific gravity , changes of structure due 
to jarring, strains resulting from unequal pressure and 
changes of temperature, are all capable of ruining the 
wOljk. Some one who is anxious to anticipate events 
has asked : Why not replace the glass, which is only a 
mediu m  transmitting l ight at a different velocity from 
air, by a properly constructed electric field ? It is  con­
ceivable that an electric field 50 feet in d i ameter could 
be arranged. J ust what the nature of this field should 
be, with our present kuowledge, we cannot say, but 
some day i t  will be known, and then the secrets of the 
other planets will be ours. Ether (says a technical 
paper) is now paramount with experimental ists ; some 
day it will form the basis of all electrical text books. 
We seem to be on the verge of discoveri ng something 
really great in the world of ether. The early experi­
m ents of Faraday, the marvelous mathematical re­
bearches of Max well, and the crowning ex peri ments of 
Hertz, all show the intimate relations wh ich exist 
between electricity and light. They have so ent.i rel y 
changed our views of science that it has been trnly said 
that electricity has annexed the whole domain of optics. 

• I • • • 
SIMPLE AERIAL TOP. 

Zip ! up, up, she goes ! " There ! she's out of s ight ! "  
An instant of silence. " There she comes ! down, down, 
down , there she is ac:-oss the street." In the lively 
scramble a lucky youngster grabs it, and hastening to 
the vender, says, " Here she is, mister. " " A l l  right," 
says the vender. " I  give you a penny every time you 
catch the aerial top. " 

This is a 42d Street scene : " Here is your aerial top, 
a regular sky skimmer. You can see it go out of sight. 
Only ten cents. " Meanwhi le, i n  the intervals of the 
jangle, the vender with his bird warbler imitated the 
canary, mocking bird, various animals, and Punch 

/ 

AERIAL TOP. 

and Judy. A new comer says, " I'd like to see it go up, "  
and up she  goes, down she comes . and anoth er gami n  
gets h i s  penny for securing the sky skimmer, while an 
occasional passer-by invests a dime in  the interesting 
toy. 

The object of so much interest was a s imple three­
armed wheel punched out of tin, with its arInS widened 
at their outer ends and all incl ined in the same direc­
tion, a l ittle spool with prongs at one end which enter 
corresponding holes in  the central portion of the 
wheel. a wire supporting the whole, and a string 
wound around the spool for giving the flier its im­
pulse. The string is quickly pulled, and the rapid ro­
tation of this aerial screw propeller causes it to leave 
its prime mover and fly skyward out of sight. 
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RECENTLY PATENTED INVENTIONS. 

E ngineering. 

TRAM ENGINE. - Walter De San no, 
Corry, Pa. In this engine a counte rshatt aligns hori­
zontally with tbe axle., there being a sprocket wheel 
connection between the shaft and the axles, while two 
crank shafts are journaled above the counter.haft and 
connected with it  by gear mechanism, the crank shafts 
being operated by a suitable engine. The construction 
b �uch as to avoid all strain 011 the driving chains when 
T h e w heels drop into l ow pl aces on the track, and the 

t 'qual izmg bars- wh ich support the engine are 80 arranged 
t hat the wcight of the engine will be equally d istributed 
on the driving wheels regardless of the condition of the 
truck. 

GAS EXGINE . - Isaac F. Al l m a n ,  New 
York Ci ty. This engine has a vertical water-jacketed 
cyl inder, open at its u pper end and closcd at its lower 
end by a head which extends partly in to the cy l inder. 
In the inLer end of this head is a semi- sphe rical recess, 

w.h ile the piston reciprocatlllg in the cylinder has a 
corresponding semi-spherical recess, 80 that when the 

piston i s  i n  its lowermost position the two receRSCS form 

a hol lo w  spbere. The piston is pivotal ly connected 
with a pitman, connected with the crank arm on the 
main driving �haft, and the valve chamber and relief 
valve are arranged ou the outside of the cyli nder, where 
they car. be reau ll y taken off and replaced wi thout dis­
turhing the cylinder and its piston. 

FEED 'VATER HEATER AND PURIFIER. 
-Ham i l ton A. Anderson and Charles C. lIicCiaughry, 
Jol tet ,  III. A lateral steam pipe is  attached to a verti­
cal heatiug chamber, above wbich is a condensing 
chamber connected with a water supply pipe, and a 
dcvice conveys watcr from the condenser in graduated 
quantity to the water-heating chamber, while a series of 
opposi tely inCl ined platcs is arranged III series vertical l y  
o n  which t h e  ind ucted ,,,"'ater m a y  How a n d  b e  heated 

by enveloping steam. It is designed that the calcareuus 
matter and earthy impurities wtll thus be l i berated 
from the hot water and deposite d l  in .grains or scales 
u pon the plates, to he wfished off by the flow of water 
into the lower part of the chamber, from which the 
e U mi nated impnr i tie8 are discharged, the water passed 

to the hoiler being heated nearly to the bOiling point. 
VALVE OPE RATING GEAR. - C a r  I 

Gra mm , Berl i n ,  German y. This invention relates to 
gn�. petroleu m, or other sim i l ar engi nes, prov iding 
there for t wo ad j acent cIoe-j ng devices, such a� distrI­
bu ti n g  or sl ide valves, which may be al ternately operat­
ed, 80 that when one of the devices is opened the other 
w i l l  be closed, and �ice verBa. The valve-operating 
gear com� i8ts of a hori zontal l y reci procable block on 
which i s a grav i tati ng vertical ly rocking bell crank 

lever, there being a yielding trip or catch Cor the lever 
and a connection between the reciprocable block and 
the way sbaft of the engine. 

Raih�'ay A ppliance". 

A DJUSTABLE CAR STRAP. -Benjamin 
r .  John son , N e w  York City. 'l'h i s  strap b a s  i t s  u pper 

end secured to the longitudi n a l  rod below the car roof 

and its opposite end furmed into a loop. with a h ook 
and eye for sccaring the l oop to the body of the strap, 
the loop being adapted to engage a keeper, by which the 
s trap may be looped up to suit the height of a tall 
person, the strap being readily adj ustable to suit people 
of various height8. 

TROLLEY FOR E LE CTRIC RAILWAY. ­
John Sul l ivan , 'Vashington , D. C. This invention pro­
vides a 2:rooved trolley wheel for an overhead e lectr ical 
cou ductor, the whcel ha\'l llg a thin-edged central circll ­

lar contact portion and two laterally adjacent circular 
toothed portions separated from the contact portion by 
II nurrow space. The wheel is designed to break up and 
t l i !:' lodge a covering of ice or 8nO'Y with w hich the con­

d u cting w i rc may become coated, and SCClll'e at all  tilnes 
II perfect mechanical and electrical contact, so that the 
current will  be nninterruptedly transmitted to the 
motor. 

lliechanical Apl.lla nces. 

TENSION REGULATOR FOR BOBBINS. 
-Edwin E. Biederman, Brol'klyn, N. Y. This device 
comprises snpports for the bohbin, and a rod pivoted in 
the rear with a handle and project ing frame carrying a 
weight restrng on the bobbln, with a spriD« -pressed 
revol uble eccentric having a chain connecting it with 
the handle. The object of the device is  to regnlate the 
tension III such a manner thal it will be practically the 
same whether the ball of twine is wound from a fnll 
bObbin or from one which has but little twine on it. 

PULLEY. - John T.  Carmody, Cedar 
Rapids. Iowa. Tbis invention provides a pnlley 
desi gned to be strong and durab le, and equally balanced, 
while It may be constructed as a solid pul ley or as a 
spl i t  pulley. The spokes are clamped at their i nner 

ends on t he hub and connected at their onter ends to a 
spider ring supporti ng ihe pulley. rim, the hub bemg 
made in two ring scction�, one having the bore and an 
exterior annniar flange, opposite whIch is a ring adapted 
to be fastened by bolts or other means to the flange. 

CAN SOLDERING MACHINE. - Robert 
Loggie and Joseph :\Iazroll ,  Black Brook, Canada. This 
machine has a disk mounted to turn and. rotate the can, 

in connection with a spider turnin.g- l oosely and sup­
porting the lower end of the can, a soldering iron held 
in con tact with molten : solder engaging thB seam of 

: he can . with means for imparting a slidingj movement 
to the disk and at the same time swinging tho spider. 
The machine is simple and durable in construction and 
designed to do Its work quickly and well. 

DITCHING MACHINE.-Will iam T. Mc­
Neely, Reno, Ill .  This i s  a machine especially designed 
for use in railroading, for d i tching cut�, widening :fi J l � 1  

orditching t h e  track outside of cuts,  and is al s o  adapted 
fOl" carrying fining to places where sags are to he cor­

rected. It has a vehicle body di vided into compart· 
ments, over which is a laterally movable platform cor.­
nected to actuating mechanism carried by the vehicle, 
while horizontally aligning turrets are carried by ttle 

J citnfifi c !tutritau. 
platform, tnrn tables revolving in opposite directions 
in the turrets, derricks being secnred to the turn tables, 
while a bucket-elevating mechanism i s  carried by the 
tnrn tables and connected with derricks. 

BARREL 'l'RuNDLER.-Ira Lutes, Cairo, 
lll. Pivoted to a eaddle board on the upper ends ot 
standards carried by a truck is a pair of curved crossed 
limbs, the outer ends of each of which carry on a stud 

PULP DIGESTER LINING.-Will iam O. a loosely held d isk, on the inner face of which ballG are 
Comstock, New York City. Combined with a cYlin- 1 held in grooves, in such manner that the barrel may be 
drical shell and circular ledges riveted or bolted thereon clamped thereby .

. 
The barrel may be elevated from the 

are non-corrosive lining ring. of metal or alloy softer ground by depressLng the handle ends of tbe l Imbs, and 
than the she l l  and ledges, each rIng supported on a th�n moved i� th�s way, .or it  may be ro! led u pon its 
lenge, wl>.ile a joint covermg ring i. secured at its edges chme, the antl-f�lc�lOn d ls�s allOWI?g thiS to be done 
over the ledges and u pon the edge portions of adjacent WIth but lIttle frictIOn, whIle affordmg perfect control 
lining rings.  The invention i s  designed t.o provide an of the ",oving barrel . 

acid proof sectional lining, by the nse of a pecul iar .BARREL RACK. - John B. Duncan , 
combination of metals, and supported w ithin the shell Fayette, Mo. This invention combines a roller truck 
in a novel manner, whereby increased efficiency is  and barrel rack with lin attached adjustable barrel-tilt­
secured at a moderate cost. ing device. It is  designed more especial ly to facili tate 

PAPER COATING MACHINE. -J ohn J. the moving, bandling and placin!: in position of beavy 
barrel8, Buch as barrels of sirup, oil8, etc., that have to Newman, Elkhart, Ind. Combined with the calender be left on tap. The whole rack or stand may be cheaply rolls and reel are coating devices arranged between the made, mainly of wood, and is designed to enable one rolls and reel , in connecti on w ith vertical ly ad j ustable 
man to read i l y handle a heavy barrel. guides or l ifting devices arranged to straighten the 

paper on the coating devices. The machtne is rnexpen. TRAMWAY . -John F. Vin ton, Spok ane 
si ve, and desi!(ned to fac i l itate the waterproofing, wax- Fal ls, Wash ington. This invention provides a simple 
iug or coating of paper, reducing to a minimum the and inexpensive construction by means of which ores 
danger of breaking the paper treated. or other material may be conveyed by gravity. It is 

specially designed for carrying sacked ores, etc .. from 
m ines located high in the mountaIns, from which In· 

Agricultural. clines may be obtainable by ontlets In the valleys, to 

The charge JOT Insertion under this head is One Dollnr a line 
jor each insertion ; about eight wo'rds to a line. Adl'eT� 
tisements must be reee.ived at publication office as early as 
Thursday 1nornin{J to a.ppeari-n the jollo111ina 'loeek's issu,f. 

I wish to buy second hand lathes, planers, drill8 ISha}>"" 
ers, engines, boilers, and machinery. Must be in good 
order. Will pay cash. W. P. DaViS, Rochester, N. Y. 

Acme engine, 1 to .) H. P. See adv. next issue. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N .  J. 

Billings' Patent Adjustable Four and Six Inch Pocket 
Wrenches. Billings & Spencer Co., Hartford, Conn. 

Best Ice and Refrigerating Macbines made by David 
Boyle, Chicago, Ill. 170 machines in satisfactory use. 

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

Screw machines. mi 11ing machines. and dri l l  presses. 
The Garvin !lIacb. Co., Lai!!ht and Canal Sts., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv., p. 300. 

Lathe.-Powerful lath e for sale, 36 ft. long, 50 in. swing. 
Can be seen in operation at machine shop, 385 South St., 
N. Y. 

W. Trewtn, Purchasing Agent, 161 Washington St., N. 
Y. City. Reference, Goodyear Rubber Co .. 487 Broad­
way, N. Y. City. streams, railroad s, or refining mil ls. HARVESTER. - J. C. and George A. G'. For Sale-Compensatln!! watch regulator patent, No. 

Cunningham, St. Mary's, Kansas. This is an improve- BICYCLE S U PPORT. -' I<'rederick 395,182, granted December 25, 1888. Address Wm. H. 
ment on a low binding machinc for which several Taylor, Cranston, R. 1. This is a brace or supportlllg Sb ear, Delmar, N. Y. 
former patents have been iss ned to the S8me i nven�or8, rod, of simple construction, to be attached to a bicycle For the original Bogardus Universal Eccentric :\1ill. 
the main object of the present invention being to pro- on either side or wheel, to prevent the bicycle from fal1- Foot and Power Presses. Dril1s. Shears. etc . •  address J. 

vide for the lifting and tilti:lg of the frame. Accordlllg ing over when not in use or when the rider desires to S. & G. F. Si mpson, 26 to 36 Rodney.St., Brooklyn, N. Y. 

to the improved construction, a lever lUUY be operated rest. The brace 1s provided w ith a sleeve faster.ed to The best book for electricians and beginners in elec­
to raise or lower the frame for cutting the grain at such the bicycle frame, preferably in a verticlll pOl5i tion, a tricity is U Experimental Science," by Geo. M. Hopkins. 

8 distance above the gron nd as may be required, whi le, rod sliding in the sleeve and having a handle i n  con. By mail,  $4 i l\Iunn & Co., publishers, 361 Broadway. N. Y. 
when the machine is to be moved from place to place, vcnient reach of the operator, who, by tn rn ing the Atr GUlls-H. M. Quackenbush, Herkimer, N. Y., 

the frame may be raised some d istance above the ground handle, with or without dismounting, cnuses the brace manufactures different styles of air guns, suitable for 

by means of another lever. to be moved down to proper supporting pOl'i t ion. squirrels, sparrows, or other small e-ame. For target 
prac�lce the air gun is specially recommended. Send for 

STRA W STACK E R . -J 0 h n O n e i I I, GAME COUWTER. - G ustave Dei m el ,  illustrated circular. 
Plainview, I l l .  This is an Implement adapted for at­
tachment to and to be carried by thrashing machines or 
separators . A frame is pl voted to swing horizontally, 
and a vertically swinging conveyer is  p ivoted in the 
frame, in connection with a line shaft and DIeans for 
operating conveyer belts. The i mplemcnt is designed 

to be handled general l y  with lcs8 labor than stackers of  
the ordinary construction, and may be manipulated to 
build a stack at one s,ne of a fence while the imple­
ment is  on the other side. 

Hancock, Mich. This is a base ball game register and rrSend for new and complete catalogue of Scientific 
indicator, in which dial wheels are revolubly supported and other Books for sale by !IIunn & Co .. 361 Broadway , 
to be manually rotated in a case. The wheels each bave New York. Free on application. 

MILK ST RAINER. - Iris HeiUl baugh, 
'Montrose, Iowa. This device has a fnnnel piece Hattell­
ed on one 8ide and with ita edge rec urved to afford a 
fit on the side of a cylindrical pail, eprings being adapt­
ed to engage the ears of the pail and hold the strainer 
on it, while there is a screen i n  the funnel piece and a 
throat ring on it holding a strainer ck>th engaged by a 
sliding band. The device is SImple and inex peu.i\·e, 
and adapted to be quickly lind removably attached to II 
milk pail, to receive and thoroughly strain the contents. 

Misc('Uaneous. 

O RD NANCE SHIELD. - P a t  r ic k M c­
J\.Iabon , Manchester, Mich. This is a structure mou nted 
on a wheeled frame and designed to be moved i n  any 
d i rection upon the field of battle, to serve as a protec· 
tion to the rank and file again st tbe attack of infantry 
and cavalry. A series of arms extend forwardly aud 
verti cal l y from the axle, and these arms support two 
angularly arranged deflecting plate8, the lower pl ate 
terminat.ing within a few inches of the grou nd , while 
the upper plate i s  of conven ient height to permit 
soldiers in  its rear to fire over it .  The tongue to which 

the team is attached for moving the shield extends rear· 
wardly, and rear legs rest on the ground to hold the 
shield in proper position. Bullets striking the face of 
this shield will be deflected upwardly over the heads of 
the soldIers behind it, or wi l l  be deflectcd down to the 

ground. The shield is also provided with spear tops as 
a protection from advancing cavalry . 

ICE MACHINE. - Thomas J. Lemon , 

t w o  circular rows of figures, each row in groups , one 
row on each wheel show i llg a numeral at a SIght hole in 
the casc, ind icatin� the number of stri kes made by a 
IJlay er, and the other row ind icating' the n u mber of 
players put out. It is a simpl e  and compact device 
whereby the score can be read i l y  kept and conspicu­
ously exhibited as the game progree8e8. 

NOT E.-Copies of any of the ahove patents \V I l l  be 
furnished by Munn & Co., for 25 cent� each. Please 
Bend name of the patentee, title of invention, and date 
of this paper. 

SCIENTIFIC AMERICAN 
B U I L D I N O E D I T I O N . 
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TABLE OF CONTENTS. 
1.  Plate in colors of a handsome resili ence on Hlver� 

side Park, New York City. Floor plans and ele· 
vations. Architect Mr. Frank Freeman. 

2. Colored plate i l lustrating a row of brick dwel l ings at 
Newark, N. J., costing about $3,000 each. Per­
spec.tive elevation, floor plans, etc. E. S. Amer­
mun, Newark. N. J. , architect. 

S. Engrav ings and floor plans of a double residence on 
Washington He igh ts, New York City . Cost 
$20.000 each . A very pictnresqne design. 

4. A dwelling at New Haven, Conn. Cost $8,000 com­
plete. Perspective view, floor plans, etc. 

5. A colonial cottage erected for Mr. C.  W. Macfar­
lane at Elm Station, Pa. Cost $5,300 complete. 
Floor plans and I,erspective view. 

6. Design of a modern interior. A comfortable hall 
and staircase. 

New Yor� City. I n  a tank hav ing a removable cover 7 .  A picturesque cottage erected for George W, Chi lds, 
are mounted suitable moulds inclosed by a skeleton Esq .. in his Villa Park at Wayne, Pu. Cost 
cylinder having spiral walls, there bemg a gear mechan- $7,200 complete. F. H. & · W. L. Price, Phi ladel-
ism connected with a crank handle for operating the phiu, architects. Plans and perspective. 
c y l inder. The moulds are filled with water to be frozen, 8. A tower house recently erected at Elm Station, Pa. 
and the tank IS fil led with chemicals forming a freez- Cost $4,600 complete. Floor plans, perspective 
ing mixture, when, by turning the crank handle, the elevat i on , etc. 
cylinder is revol ved, agitating the chemicals and causing 9. A ro" :  o f  l o w  cost colonial honses erected a t  Rose-

HINTS TO CORRESPONDENTS. 
N a m e 8  and A dd ress mu"t accompany a l l lettc,".  

or no aUent,j ou \\' i l l  be paid thereto. This lIS for ollr 
i nformat i on and not.  for lJU bl icatioll. 

Rete r e ll {' e 8  to former articles or answers should 
give dat.e of pu per and puge or number of qnesti on . 

I l l q u l rle8 not answered in reasonable t ime shou ld 
be repeated � corre8pondents wil l  bear in mind that 
some answers requ ire not a l i ttl e research. and, 
though we endeavor to reply to al l  ei ther by l etter 
or i n this  depnrtment. ench m u s t.  take h i s  t nrn. 

Spec i a l  WriUen Infol' m a tlon on matters of 
pprsonal rather than general i nterest CHnnot be 
eXJ.>f'cted with an t remunerat ion . 

Sci e n t I fi c  A mel'lcan Supplem ents referred 
to may he had at the office. Price 10 cen ts each. 

Book8 referred to promptly suppl ied on receipt of 
pnce. 

lli i n e rals sent for exam i nation should be distinctly 
marked or l abeled . 

(3069) 1\1iss 1\1. S. asks : Is t h ere any 
w a y  for \\"omen to learn mechanism ? I want to invent.. 
Have hnd !:Iomc good i deas, bll1 do not know how to work 
them out.  A. One good method of acquiring a prac t i �  
cal knowledge of mechanism would b e  t o  viE-it pla.ces 
where machinery is used, watch its operat.ion, and then 
make drawings thereof. Yon lllight bel:!in with a si ng l e  
c y  lind8r e team printing pres.�. Examiue i t  careful ly 
when in motion, fi x  the form and movemer.ts of the va·  
rious parts  in y o u r  mind , and at your leisure make 
drawing". After that try other machines in the sume 
mauner. Persevcrance in this practice w i l 1 let you i nto 
the secrets of lnechani�m, and facil itate you in working 
o ut even d ifficu l t mechanical problems . 

(3070) S. S. R. asks why it is that in the 
so-called anti-rust tinware rust i8 prevented on the in� 
side by attaching a Strip of zinc to the tin. It can hardly 
be a galvanic action, as it has no effect on tbe outside 
when the zinc is  placed inside. A.  It changes the gal· 
vanic action from the iron to the zinc. The zinc is 
gradually eaten away. If zinc was on the outside and 
the article placed in water, the effect would be the same. 

them to act rapidly upon the water III the moulds. The ville, N . •  J. Cost complete $2,000 a honse. Plans 
machine is adapted for making icc on a small scale for and perspective view. (3071) H. H. D . -The cheapest railway 
family use. 10. An Enl,"(l ish cottage erected at Elm Station, Pa. we think of is that described in SCIENTIFIC AMERI C A N  

DERRICK. -Foster Mill iken, New York 
for December 20, 1890. The rails are of wood. COBt 

City. This invention provides an im provement 'in 
Cost about $4,000. Perspective and floor plans. for 1)4 m iles of track, i ncluding engine,:$700. The track 

11. Sketch of a farm house recently built  in Steuben cost $300, and th� engine $400. derricks designed to hoist heavy weights, and provides County, New York, at a cost of $695. 
(3072) C. B. D. N.-If the nails are means whereby the mast aud boom may be of tubular 12. Miscellaneous contents : Simphcity in furnishing shape, while its construction is such that articles may and decoratlOn.-Weight as a test of strengt.h in stained apply a little lemon juice. Ajlittle pumice stone 

be l ifted and carried from place to p lace within the 
timber.-Architect of the Woman's Bu i ld ing of 

in a very fine powder or a l ittle putty powder may be 
compass of the boom, i n  a s im ple , efIectivc and ex- the Columbian Exposition, Chicago.-Red wood used to polish the nails. This is frequently col ored 

peditions manner. A fter the load has been removed for interiors.-The Richmond heater, i l lustrated . ����:
i
�e�����on of cochineal. �pply WIth a piece of 

the hoist rope may be readi ly drawn to receive another -Some new designs in radiators, i l l ustrated . -load, and the ropes are protected from undne frictional Improved plumbing appl iances, illustrated.-Bent (3073) F. M. O.-Portland cement one 
contact with the guides or Bupports. glass. -Improved woodworking machinery. i l lus- part, clean white sand two pmts, will make a l ight col-

C URTAIN FIXTURE. - John J. N ew- trated.-A strong a n d  l ight lawn fence, I l lustrated. ored mortar, for a sidewal k o r  other purpose. 
baker, t;teel ton, Pa. This invention provides, as an im- -The H Heatencook "  range, i ll ustraterl . -The 

proved article of manufacture, a bracket-supporti ng H. W . •  Tohns liquid paints.-A new roofing metal, 

bar having parallel s lots formed inward from and open- I I l lustrated. 
Illg out of its endB, the parallelism of the slot serving The SCientific American Architects and Builders 
to prevent the brackets from tnrmne:, and the bar being I EditIon is issued monthly. $2.50 a year. Single copies 
adapted to be cut off to fit the window. Tbe bar is also 25 cents. Forty large quarto pages, equal to about 
j:referably provided with end clasps or pl ates, to em- two hundred ordinary book pages ; forming, prlicti. 
brace and slide along portions of the bar, to which cally, a large and splendid MAGAZINE OF ARCHITEC' 
they are readily adjustable. TURE. richly adorned with elegant plates i n  colors and 

SUSPE NDERS. -Henr y  N. Elliott and with fine enjl;raving., i l lustrating the most interesting 
Edwin L. Bemis, Los Angeles, Cal. A hook plate with examples of Modern Architectural Construction and 
with a hook 00 Its upper end has also a U-shaped plate allied subjects. 
formed <tn iis lower end, between the arms of which The Fullness, Richness, Cheapness, and Convenience 
pass the .... aistband, a rivet made in two parts passing of this work have won for it the LARGEST CIRCULATION 
through the plates to fasten the waistband in place of any Architectural pnblication in the world. Sold b} 
on the plate, while a strip forms at one end a tongne for all neW1!dealers. 
the hook, its lower end being formed into a hook to !lUNN & CO .. PUBLISHERS, 
support. the drawers. 361 Broadway, New York. 

(3074) T. H. H. asks : How can s i lve r  be 
extracted from an alloy of tb, sil ver, and a trace of cop­
per, amalgamated with merc ury ? The article is waste 
dental amalgam, which I w ish to get the silver from. A. 
Fuse the amalgam in a crucible with enoue:h carbonate 
and nitrate of Boda to keep it well cOI·ered. 

(3075) G. S. M.-It would be impossible 
to identify with certainty the tinely comminuted herbs 
which you sen d .  However, after a close examination 
with a lens, we venture to say that the greater part of 
the mixtnre is composed of senna leaves. We a l so de· 

tect a l ittle dog grass ano a few seeds of an nmbelliferous 
plant, perhaps angelica. 

(3076) H, B. P. writes : Will you kindly 
inform me what number GermtlD silver wire to n se for 
resistance box on 110 volt current 1 I want from 20 to 30 
ohms resistance without he..Uug the wire beyond ordi· 

© 1891 SCIENTIFIC AMERICAN, INC.



1J '{tuftfi, !mtritau. 
nary I llmt. A. You  should "peak of a "  110 volt cir· 
cll l t ; n  there IS liO such thmg as a U  110 volt current ." 
'I'he re"lotance must exceed tbe quotient obtamod by dl ' 
v ldmg the leslstance of a slUgle lamp by the number of 
lamps on the leads III quesuon. OtherWIse the safety 
fut�e8 WI l l  melt or the hOQOl.e \\lre become too hot. A 
20 ohm resistance '\Il l ptltiS 5'5 amperes, and hence 
should be placed upon at least a ten·lamp lead, or the 
safety fuses may melt. A German SI lver wIre No. 7 
WIl l  be of suffiCIent Size for thIS current, and 3,000 feet 
WIl l gIve the deSIred resistance. The .. ArithmetIc of 
Electllcity " is now ready for delivery by us. $1 by 
maIl . 
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�§�r�nrr:��ag���, J. B. Stetson et a1 • • . . . .  453,517 

Cane ani umbrel la, combIned, S. J. & J. Knox . . .  4.1)3,194 
Car brake, T. B. Jack . . . . . . . . . . . . . . . . . .  4f'l,482 
Car constructIon. H. H. Sessions . . . .  . .  . . . . . . .  453,403 
Car couplmg, J. W. Creswell . .  . . . . . . . . .  . . . . . . . . . . .  453,375 
Car couphng, W W. DaVIS . . .  • . . . . .  453,382 
Car couplIng, '1\ Dee . . . . . . . . . . . . . . .  " " . . . .  453,549 
Car couplIng. W. G. HamIlton . . . .  . . . . . .  . . . .  453.443 
Car couplIng, HICkman & SpIndle . . . . . . . . . . . . . . . . . . .  453,478 
Car couplmg, E. Stewart . . . . . . . . . . .  . . . . . .  . . . . .  453,518 
8:�."t��r�h�:·ll:c�rt�;:L · . : : : . : : . . .  : . : : . : : :. : ':: : �:�� 
Car motor, electrIC stree;, J. F. Sbawhan . . . . . . . . . . .  453.216 
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Car, safety. A. N. Lamport . • . . . . . • • .  453,558 
Cars. fender or hfe-guard for railway, HItchcock 

& Goodmg . . . . . . . .  . .  . . . . . . . . .  458.258 
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(3077) A. R L. a�ks whether chloride of Carriage top adjuster, W. W. <Swan . . . . . 453.522 
Car
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�� 453,3&1 Si lver can be changed to nItrate or metallIc S i lver, and 

how to do It 1 A. Yes. Place It III dI lute sulphUrIC aCId 
with some metal l l c ZlllC. This " III reduce it to InetallIc 
SIl ver If enough zinc is added. This may then be 
washed and dissolved in mtnc aCId, evaporated to dry­
ness and fused at very low heat to gIVe pure mtrate of 
SIlver. The fusion may be dIspensed with. 

NEW BOOKS AND PUBLICATIONS. 

Carrier. See BICycle parcel carrier. '1'race car­
rier. 

Cart. road. R. D. Scott . . . . . .  . . .  . . .  . . . . .  . . .  453.214 
CarvIng machine, S. L. KIng . . . . .  . . . . . 45.),487 
Cash regIster. rl\ Munnell (r) . . . . . . . . . . . . . . . . . . . . .  11,169 
Caul, adjustable, W. Gardner . . . . . . .  . . . . . .  453,5� 
Cereal food and manufactUl'lllg it, fr. B. Taylor . . .  4.53,364 
ChaIr. See Rail chaIr. SurgICal chaIr. 
Checkretn attachment, O. Barrelle . .  . . .  " . . . . . .  453.4.35 
Cheese holder. S. W. BabbItt . . . . . . . . . . . . . . . . . . . .  453.571 
ChemIse. E. R. Burt . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  453.255 
Chopper. See Cotton chopper. 
Ch urn. J. C. NICe. . . .  . .  . . , . . . . . . . . . . . . . . . . . . . . . .  453,300 
Clamp. See Hose clamp. 

THE ARITH!\IETIC OF ELECTRICITY. By Cle�r:�e�
ee Gram drIll cleaner. Lamp chlmney 
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This lIttle book IS a manual of electrical calculations coar�t,:'��r·:A: M:·."Mci:ioiiald: ·:. : : . : · . .  : : : : · · ·. : : : :  !�:� 
Cock, three-way. H. Howell . . .  . . .  . .  . . . . . . . . .  453.445 by arithmetical methocl �, and contains. first of all, an In­

troductory chapter explamlllg some of the prInCIples of 
electricity, gi vmg the relations of absolute and practical 
UllltS, and examp}ps of the principal ones taken from 
actual objects. The second chapter treats of Ohm's 
law In a conCIse mannt'r, gIvIUg SIX dIfferent versions 
of tlus fundamental theorem. There are chapters on 
resistance and conductance, with many rules and pro­
bl�m8� on potential dIfference, contaimng much good 
informatIOn on leads and Wlrlllg for arc and incandes­
cent systems; on the measurement of conductors by cir­
cular mi l ls and on muny other tOPICS; a cbapter on the ar­
ranl!ement of battery cells, and general calculatlOlls for 
hattery current, treats thIS subject in full detaIl. The 
electro-magnet. dynamos, and motors come in for their 
share of attentIOn. All the calculations In the book are 
done arithmetically, algebra being left ont entirely. 
The problems are stated in a serIes of rules accompamed 
by examples fully worked out. Each rule is generally 
fol lowed \\ l Ih a formula embodymg ItB statement, 
The S Imple system of calcnlatmg dynamos and motors 
deserves especIal notIce The tables of equivalents, 
WIre gauges, and other factors contaIned by the book 
are newlY calculated and WIll be found very convenIent. 
ThIS little volume shows a great deal of carefnl work, 
and 'VI II pro,e of great value to both the professional 
and amateur electrICIan. 

TO INVENTORS. 

An experience of forty years. and the preparation of 
more than one hundred thousand applications for pa­
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un­
equaled faCIlities for procurmg patents everywhere. A 
synopSIS of the patent laws of the United States and all 
foreIgn countries-may be had on applicatIOD, and persons 
contemplating the securing of patents, either at home or 
abroad, are InVIted to wrIte to this office for prices, 
which are low, in accordance WIth the times and our ex­
tensive facilities for conducting the bUSIness. Address 
lIIUNN & CO .• office SCIENTU'1C AMERICAN, 361 Broad-
way, New York. 

Coffee pot, W. A. Barrington . .  . . . .  . . . . . . . . .  453,5a5 
Coffer dams or pIers, turnIng corners of, Wake-

field & Nelson . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  45.1.331 
Coffin handle. L. E. Woodard . . .  . . .  . . .  . . . . .  . . .  453.527 
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Collar pad, horse. R. H. & J. Morrow . . . . . . . . . . 4;;3.497 
Column, architectural, J. M. Larimer . . . . . . . . . . . . .  45.1,341 
Comb apron, H. Bramm . . . . . . . . . . . . . . . . . . . . . . . .  45.1,575 
8g::::I�������c;id�';,'i'l
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Corset, spinal, A. Schaefer . . .  . . . .  . .  . . . . . . . . . . . . . .  453.328 
Cotton, apparatus for handling and cleaning seed, 

W. E. Elam et al. . . .  . . . . . . .  . . . . . .  45.1.551 
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curl��I����IW.
g
Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  453,199 

Cultivator, H. Gale. . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  453.469 
Cultivator, W. S. Goembel . . . . . . . . . . . . . . . . . . . . . . . . . .  45.1,183 
Cup. See Shaving cup. 
Current tester. electrIC, W. H. Ebert . . . . . . . . . . . . . 45.1.323 
Curtain holding device. H. L. Hall . . .  . . . . . . . . . . .  453.409 
Cutter. See Bark cutter. 
Cntter bar, B. F. McElwee . . . . . . . . . . . . . .  . . .  . . .  453.203 
Cutting and stamping machme, F. D. Safford . . . . . .  453,589 
Dental drIll, C. K. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . .  45.1,254 
Dental mallet, V. R. David . .  . . . . . . . . . . . . .  45.1,366 
Drawer guide equalizer, G. H. Stroh . . . . . . . . . . . . . .  453.521 
Drawing in perspective, machine for, G. A. 
Drir

rl��: Denti.i· (irm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  453.332 

B���tt1:�����
S
A?H���:�n::::::::: ':::::::� : : : :  �:� 

�fe���g�����;a����C:sf��,
C
L�r\1.Y�l��fet ·  : : . :  : : :  :�:�� 

Electric arc lIght statIOns, switch board for, R. F. 
Sawyer. . . .. . . .. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  453.349 

Electnc connector, F. Wheeler . . . . . . . . . . . . . . . . . . . . .  45.,.225 
ElectrIC machine, magneto, W. Humans . . . . . . . . . .  45.1,242 
Electric motor switch, F. A. Wessel . . . . . . . . . . . . .  45.1,318 
ElectrIC motors, automatIC starting switch for. F. 

A. Wesse! . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  453.319. 45.1.320 
Electric motors, automatIC SWitch for, R . .  Macrae. 453,287 
Electric motors, starting SWItch for, C. C. Has-

kms. . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  45.1.367 
Electric SWItch, automatic, R. Baumann . . .  . . .  453,572 
Electric wire pole, C. A. I.Ieb . . . . . .  . .  . . .  453,286 
ElectrICal distributIOn. system of, ��. A. La Roche 453,597 
Electro-ma�netic engine. C. E. Kells, Jr. . . .  . . .. . .  45.'1,260 
Elevator. See Wagon bed elevator. 
Elevator. C. E. Albro . . . . . . . . . . . . . . . . . . . . .  453,457 
Elevator controllIng device, S. E. Stokes . . . . . .  453,450 
Embossing machine, hydraulIc, A. Langerfeld . .  453,410 
Em
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EngIne. See Hydrocarbon engine. 
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Engines, Scotch yoke for steam, Laforge & Bar-
ker . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . .  45.1.427 

Envelope, W. H. Theobald. . . . . . . . . . . . . . . . . . . . . .  453,252 
Envelope machine, L. P. BOuvier . . . . . . . . . . . . . . . . . .  453,436 
Envelope machines, folder and presser for, A. A. 

Rheutan. . . . . . . . . .  . . . . . . . . . . . .  . . . 453.389. 453.il9O 
:������

in
le::t��ric �a�rl�

atW�ven' fabric: 
. . . • . .  453,182 

INDEX OF INVENTIONS FabrIC. W. M. MOrrIS . . . . . . . . . . . . . . . . . . . . .  45.1,345 
Fannmg machine, Wallace & Holleman . . . . . . . . . . . .  453,453 
Fanning mill. T. M. Bales . . . . . . . . . . . . . . . . . . . . . . . . . . . .  453.532 
Farm gate. C. C. Holter. . . . .  . . . . . .  . . . . . . . .  . . . .  453.188 
Faucet, aerated liqUId, C. O. Neudecker . . . . . . . . . . . .  453,266 
Fence, wire, J. W. Buchanan . . . . . . . . . . . . . . . . . . .  453,542 
Fence, WIre. G. H. Grosvenor . . . . • • • . . . . . . . . . . . . . . .  45..1,272 
File. paper. C. W. Hobbs . . .  . . .  . . . . .  . . . . . . . . . . . . .  453.300 
Files. case and drawer for bill, H. J. Ho1fman. • . . . .  453,397 

For which Letter. Patent of the 

United Statell were Granted 

June 2, 1891.  
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rowell . . . . . . . . . . . . . . . . .  453,396 
Frame. See Purse frame. QUIlting frame. Sew" 

Ing machIne quiltin� frame. Splnnlng frame. 
Furnace. See Hot air furnace. [See note at end of list about copies of these patents.] 
Game apparatus, C. N. Hoyt . . . . . . . . . . . .  . .  . . . . . .  453,480 

Addmg machllle. RIChardson & Heath . . . . . . . . . . . . .  453.507 8���.
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u: 453,310 
Advertlsmg devwe, S. D. L. Jackson . . . .  . . . . . . . . . . 453,190 K. Mayo . . . . . . . . .  . .  . . . .  . . . . . . . . . . . . . . . .  453,265 
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. .  . . . . . • . . . .  453.534 Alarm. See Railway Signal alarm. Gate, Roberts & McGee . . . . . . . . . . . . . . . . . . . . . . . . .  453,506 
������I'a�g;�����a���: 1i.\�: �:�sed ': ': ':: .: : : : : : �:�� g�:s ���I����::!�hfne���S�&�fOid ' : : : : : " ' :  : : : : : �:� Aqf������U�:�B��
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H�;:g�.� �.� .��� �.�������.� 453,444 Gov
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��.�� . ��� ��� ������: 453,246 Bag. See Mall and express bag. GraUl drill cleaner. C. H. Johnson . . . . . . . . . . . . . . . . .  453,3.16 Bar. See Cutter bar. Grain meter, J. O. Wyman . . . . . . . . . . . . . . . . . . . . . . . 45.1,305 Bark cutter, B. Holbrook . .  . . . . . . . . . . . . . . . . . . . . .  453,398 Graln separator, L. G. Caldwell . . . . . . . . . . . . . .  453.232 
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. .  :: ':::.'. : : : :  �:�� Basket or tray holder. W. H. Cadwell . . . . . . . . . .  453.231 Grlllding rolls. adJustmg. R. A. Murray . . . . . . . . .  453.376 Bed and chaIr, combinatIOn InvalId, A. J. Good- Guard. See Loom shuttle guard. fremple guard. WIn . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  45.'1,236 Gun, magazlDe, K. R. Mllovanovitch-Koka . . . . . .  453,303 Bed. Illval Id, A. J. GoodWill . . . . . . . . . . . . . . . . . . . . .  45.1.237 Harne, A. V. Cronk. . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . 453,464 
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'1'001 handle. 
Bed, sprmg. W. E. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . .  453.556 Harness pad. C. F. G. Stender . . . . . . . . . . . . . . . . .  458.249 Belt fastener. A. SmIth . . . . . . . . . . . . . . . . . . . . . . . . .  453,515 Harrow. dIsk. R. W. Hardie. . . . . . . . . . . . . . . . . . . . . . . .  453.284 BIb. L. F. Kropp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  453.490 Harvester. cotton. G. N. Todd . . . . . . . .  . . . . . . . . . . 453.351 
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Bic��:';.fat attachment," j. H: Sager " . : : . .  ' .  �:ffi �lr[�in"f�::rg:: sii:liz �'il'!��tn . .  : : : . : : : : : : : : : : :  ��S BIllIard table attachment .... E. D. PrItchard . . 453.208 1 Hobby borse. H. Koepp . .  . . . . . .  . . . . . . . . . . . .  453.243 B luder, temporary, A. G. tlhncoe . . . . . . . . . .  . . . . . . 453,574 H01der. See Basket or tray holder. Cheese hold-Bit. See BrIdie bIt. er. Cuff holder. Mucilage holder. PIllow 
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. . . . . . . .  ' . : : : : :::: : . : : :  lli:�� Boltmg reel, A. Dobson . . . . .  . .  . . . .  . . . . .  . .  453,439 Hot air furnace. G. A. Wells . . . . . . . . . . . . . . . . . . . .  453,454 BO
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A
b�n���?:ke' & 'Rauchfuss ' : : : : : : : : :  �:it4 Booth, knockdown. P. Zucknegel . . . .  . . . . . . . . . .  453,528 Hydrocarbon engine, O. Lindner . . . . . . . . . . . . . . . . . . . .  453,446 Bottle for sterhzlng mIlk, nurSIng, G. R. Schlm- Illumlnatmg purposes, glass globe for, E. Hobbs . .  453,18� mel . . .  . . . .  . . . .  . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  453,511 Ingot strIPPlD6: deVICe, W. R. HInsdale . . . . . . . . .  4.53,325 
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b:.rger . . . . . . . . . .  453,420 ����l:r.�;/�(lVI;�i��elirolley o�· conducting wireB 
453,519 

Box fastener, C. i. Speaker . . . . . . . . . . . . . . . . . . . . . . . . .  453,516 for electrIC rallways, A. L. Ide . . . . . . . . . . . . . . . . .  453,326 Bracket. See Lamp bracket. Jack. See Shoemaker's jack. Bracket, T. W. Bartholomew . . . . . . . . . . . . . . . . . . . . . . .  453.536 Jockey stick, P. Kahler . . . . . .  . . . . . . . . . . . . . . . . . .  453,370 
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. . . . . . . . .  . . . . . . . . . . . . . . . . . . 453.573 §�f�?y ���kR�i:ay�!frlglnt: " " . . . . . . . . . . . . . . . . . . 453,210 
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well . . . . . . . . . . . . . . . . . . . . . . .  453,218 
BrIdie bIt, J. �IcKenney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45.1.414 Kmttmg machme, McMichael & Wildman . . . . . . . . .  453.290 
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mg �.���.����� 453,494 Brush maklllg machme. W. J. Owen . . . . . . . . . . . . . .  453.291 Knittln� needlelI J. B. Shaw . .  . .  . . .  . . . .  4Ii3.513 
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Burglar alarms, CIrCUit closer for. E. A. DarlIng . . .  453,466 Ladder. step, H. A. KInser . . . . .  . . . . . .  .. . . .  453,193 
Burner. See Hydrocarbon burner. Oil burner. Ladle, C. CollIer . . . . . . . . . . . . . 453,437 
Butter tub hmng, J. 'Mersman . . . . . . . . . . . . . . . . . .  45.'1,495 Lamp bracket, electric. T. C. Smith . . .  . . . . . . . . . .  453,248 
Button. F. E. WIllIams . . .  . . . . . . . . . .  453.570 Lamp chimney cleaner, Messma & Moffat . . . . . . . . . .  453.316 
Button attachIng machIne, I. F. Peck . . . . . . . . . .  453,588 Lamp, electric arc, W. Hochhausen . . . . . . . . . . . . . . . .  �583 
Button or stud. J. E. Hills . . . . . . . . . .  . .  . . . . . . . . . . . 45..1,273 Lamp, oil vapor, L. Durr . . . . . . . . . . . . . . . . . . . . . . . . . .  453,440 
Button strIP, D. H. Warner . . .  . . . . . . . . . . .  453.381 Lamp socket, electriC, L. S. White . . . . . . . . . . . . . . . . . .  453,455 
Buttons, manufacture of collar. W. Bourke . . . . . . . 453,253 Lamps. gas generating attachment for, H. W. 
Caule chunping devlCe, G. WI Rowley . • • . • . . . . • • • • •  �,378 L'bf;)8r • • • • • • • •  , . , , , ,  • • •  , , . ,  • •  , , . , . "  • •  " . n' . " t t ' . ,  468.3U1 

Ledger. mechanICal, J. A. Langstroth . . . . . . . . . . . . . .  453,3(» 
Leg, artIficial, J. B. Krmder. . . . .  . . . .  . .  . . . . . . . . . . . . . .  453,285 
Level, SPll'It, F. Schefold . . . . . .  . . . . . . . . . . . . . .  453,329 
Level, spIrit, J. A '1'raut . .  . . . . . . . . . . . .  453,452 
LIghting deVICe, automatlC, C. H. Wolf . . . . .  . 453,456 
Lock. See )Jut lock. PermutatIOn lock. Sash 

lock. 
Lock, C. K Jones. 8r . . . . . . . . . . . . . . . .  . . . . .  453.192 
Locomotives, blast pipe for, Adams & Macallan .. . 
Loom, Ellis & Spence . . . . . . . . . . . . . . . . . . . . 
t�g�

, 
s�u�ti!��ard: 'j: M. ileckham:.'. . . . . .  . 

Loom weft fork, L. Levenson . . . . . . . . . . . 453,412 
Looms, harness lever for. G. F. Hutchms . .. . .  453,302 
LubrICator. J. �'. �lcCanna . .  . . . . . . . .  453.872 
Ma�netlc separatIOn, H. e. Townsend . . . . . . . . . . . . .  453,317 
Mall or express bag. C. D. :'"lleck . . . . .  . . . .  . . . .  453.404 
Mast lIoop. C. S. lIIott . . .  . . . . .  . . .  . . . . . . . . . . . .  453,585 
������;s�e�:-Fs�;�.i3

s . . . . . . . . . .  : . . . . .  '. .: ::::'.: : :  �:� 
Mechamcal movement, J. H. Peterson . . . . . . . .  453.207 
Metals, method of and apPR'i'atus for coating. G. 

& W. '1'. Leyshon. . . . . . . .  . . .. 453,559 
Metals WIth OXides. coating. A. E. & A. G. Ha'S-

well . . . .  . .  . . .  4.'i3,355 
MetallIc fabrIC, ornamental compound, F. Kosk111 453,489 
Meter. See grain meter. 
MIlking cows, safety device for use in, C. C. 

Palmer . . . . . . . . . . . . . . . . .  453.498 
1\111 1 .  See Bark mtll . }'annmg mIll. 
MOUld. See Collar mOUld. 
l\lortlsmg mach me. wood, Berry & Orton . . . . . . . . . .  453,539 
'1\1otor. See Car motor. Soda motor. 
Motors, operatIng-. R. It. Zell . .  . . . .  . .  . . . . . . . .  . .  453,333 
Mower, C. Martincourt . . . . . . . . . . . . .  45.1,402 
Mower. lawn. J. V. Rowlett . . . . .  . . . . . . . . . . .  . . . . .  . 453.377 
�}��:���;s����'e!t, 
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N eckscarf, L. Eschner . .  . .  . . . . . . . .  453,468 
Non-heat conducting compOSItIon, H. M. Han-

more . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  453.3.'i4 
Nut lock. F. F. Unckrich . . . . . .  . . . .  . . . . . . . 453,222 
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Oiler for reciprocatl� engInes, R. W. Eames.. 453,580 
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�ad. Truss 'pad: ' 453,493 

Paddle. vertICal fioat. N. T. Edson . . . . .  . . . .  . . . .  45.1.100 
Padlock, G W. Lucas . . . . . . .  . .  . . . . .  453,263 
Paper, pasting or coating. M. F. Wilson. . .  453,.l94 
PenCIl sharpener. C. H. Redman . .  . . .  . . .  . . . .  453,448 
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Phosphates, separeting aluruma from, C. Glaser . .  453,300 
Photo"raphlC background, C. FredrIcks . . . . . . . . . .  45.�.318 
Piano actIOn. A. F. 8. Osterbeq(. . . .  . .  . . .  45.1,1103 
Plllow sham holder, F P. Harriman. . . .  . . .  . . .  453,582 
Pipe. See SubSOil pIpe. Waste and overflow 

pipe. �i;�e�I7n��t����bJ�, �t �e�
eek
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Plane, bench, S. '1'UOtl . . . . . . . . . . 453,524 
Planers, clutchmg mechanism for, rl'. H. Need-

ham . . . . . . . .  . .  . . .  . . . . .  . . .  . 453.415 
Planter, Tyden & Dover . . . . . . . . . . . . . . . .  .. . .  453.330 
Planter, potato, E. Wooldridge. . . .  . . . . . . . . . .  453.228 
Plaster-of-ParIs bandages, etc., deVICe for cut-

tm!<, J. L. Hanchett . . .  . . .  . .  . . . . . . . . . 45.1.239 
Plow, E. B. James . . .  . . . . . . .  . . . . . . . . . .  . . . . 453.1n1 
Plow. sulky. Ryder & ChamberlIn . . . . . . . . . .  453.ii09 
�g�:o
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Marquis. . . .  453,197 

Power. See Horse power. 
Press. See Rasin and flg press. 
Prmter's quom, W. WICkersham . . . . . . . . . . . . . .. . 453.226 
Printers' rollers, apparatus fol' mouldmg, Matgne 

& ReIlly . . . • . . . . . . . . . . . . . .  . 45.1,196 
PrInting fabriCS, machine for, E. & A. Samuel . 4.),'3,362 
PrmtIng mach me dell very mechamsm. web, J ... C. 

Crowell . . . . ,  . . . .  453.407 
Printmg machIne Inkmg mechamsm, L. C. Crow-

ell. . . .  . . . . . .  . . . . . . . . . . . . . .  453.4Ol 
Propeller, screw, J. H. Osborne. .  . . . . . .  . . .  . . . . . . .  453,361 
PropellIng apparatus, E. G. SmIth . .  . . . . . . . . .  453.217 
Protractor, '1'. J. Parkmson . . . . . . . . . . . . . . . . . . . . . . . . . .  453,385 
Pulley. I. N. Kendall . . . . . . . . .  . . . . . . . . . . . . . .  453.315 
PUlVerIZIng machine beater, A. S. Ross . . .  . . .  453,417 
Pump, vacuum, W. E. NIckerson . . . . . .  453,275, 453,276 
Pump, vacuum, NICkerson & Berrenberg. . . . . . . 453,277 
Pump valve, Remington & Henthorn . . .  . .  . .  4.53,347 
Pumps, electrICal regIster for measuring, R. 

Jewell . . .  . . . .  . ,  . .  . . .  . .  . . .  . .  . . .  . 453,434 
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�U\ltmg frame. J. M. Stukes .. . . . . . . . .  453.350 
R:fi �����x.n;t���r�/· � . . �
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RaIlway raIl jomt. R. Morrell . . . .  . . . . . . . . 453.344 
Railway SIgnal alarm, electric. N. S. Chapman. . .  453,578 
RaIlway sigualmg device. W. A. uuby . 45.1.447 
Hallway superstructure, elevated, E. S. Shaw . 45.'1,268 
RaIlway switch, N. Brunker . .  . . . . . . .  ..  . . . .  453,405 
RaIlway switch stand, W. C. Meeker . . . . 453,245 
�:l��et����j.
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Recorder. See r.rlme recorder. 
Reel. See Boltmg reel. 
RegIster. See Cash register. 
���:����'H�::' �1���fe

l
�.
t
.��: . . . . . . .  . . . . . . . .  . 453,421 

ROOfing, Geiger & Knapp . . . .  . . . . . . . . .  . . . . . . .  453.470 
Rooflng, means for packIng sheet metal, B. W. 

Peterson . .  . . . . .  . . . . . . . . . .  . . . .  . .  . . 453.500 
Rooting, metallic, Champltn & Andrews . .  . . 453,577 
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Rotary steam engme, S SmIth . . .  . . . . . . . .  453,247 
Rudder. boat. P E. �'rostad . . . . 45il.:l.'18 
Rye extractor. H. Gschwender. . .  45:l.185 
Safe. J. Farrel. . . . . . . . . . . . . . . . . . . 453,181 
Sash fastener. O. R. Chapm . . .  . . . . . . . . . . . . . . . . .  453.177 
�:�� f�g��'M'\t�E':ie�
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Saw filing device, S. Underwood . . . .  . .  . .. . .  453,223 
Saw£�\e��l��!es, offs�ttin� mechants� . �.

or, �: 4
53,2
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Saw sharpening machine. F. Schmaltz . . . . . . .  . . . .  453,431 
SaWIng machIne, G. W. Mason et al • 453,598 
SCissors, shears, etc., making handles for, J. H. 

Davis . . . . . . . . . . .  .. . .  . . . . .  453,548 
����:.l'r':����

n
l: 9i1�eJ�.I�:::::. :::::::. :  . . .  :: ' . .  ::.: . �:�� 

Screw, wood, E. NICholson . . . . . . . . . . . . . . . . . . . . . . . . . . .  453,563 
Seat. See Vehicle seat. 
Selling deVICe, automatic, F. O. Claflin. . . . . . . . . .  453,561 Separator. See Gralll separator. 
Sewing mach me, H. C. Gros. . . .  . . . . . . . . . . . . . . . . .  453,472 
Sewing machIne, E. C. Lea . .  . . .  . . . . 453,262 
SewIllg machme qUllttng frame, H. T. Davis . . . .  453,179 
Sewmg machine, sole, G. A. Stiles . . . . . . . . . . . . . .  453,568 Sewing machine trimmer. J. F. Murphy . . . . .  453,429 
Shade fabrICS, etc , mechanIsm for handl ing and 

conve�mg prlntedilJ. N. WIggin et al . . . . 453.419 
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Sheet metal panels, ornamenting, B. W. Peterson 453,564 
Sheller. See COnI sheller. 
Shelvlllg. knockdown, H. A. J. Rleckert. . . . . . .  458,504 
Shingle JOinting machine, W . . J. BarrInger . 4.53,305 
Shoe for deformed feet. L. D. Harding . . . . . . . . . . . . .  453.475 
Shoemaker's jack, J. B. IJttchman . . . . .  . .  453,401 
Shorthand machme, W. M. Carpenter . . . . .  . . . . .  453,233 
SIfting device, T. F. Crary. . . . .  453,235 
Sleigh, J. Carter 453.546 
Shcer. J. E. Stuart . .  . . . .  453.451 
Smol{e conductor. C. D. Tillison . . . . . . 453,379 
�gct�kl,:�:gl�
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Spectacles, Parker & Guerrant . . . . . . . . . . . . . . . . . . . .  453,327 
Speed regulator, T. M. Foote . . .  . . . . . . .  453.591 
Spinning and analogous machmes, cop bUIldmg 

mechanism for, J. Boyd . . . . . . . . . . . .  453,352 
Spinnln" frame. J. WhItehead. . .  . . . . . . . . . 453,271 
SpInning jenny. E. H. Kiernan . .  . . .  453,399 
Spouts, constructlOn of rain water down, J. John-

son . . . . .  . . .  . . . . . . . . . . . . . . . .  453,485 
Spring. See Watch case spring. 
�f:!::�,I\�fn��J: �: �efe:':' 
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Stand. See RaIlway SWitch stand. 
Steam bOiler or generator, B. L RInehart . . . . . . 453,391 
Steam pipes, floor and ceil ing plate for, A. J. Bea-

ton . . . . . . . . . . . . . .  . .  . . . . . . . . .  453.461 Steam trap, Thoens & Henderson . . . . . . . . . . . . . . . . . .  4.'iM23 
Steel, makmg,"R P 'VIlson . .  . . . . . . .  453,227 
Stereotype backing powder or fillIng, T. Mangan .. 453,343 
Stockmg, B. F. Shaw . . . . . .  453.512 
Stopper. See Bottle stopper. 
Stoves, chill core for moulding leg sockets for, 

McDermott & Kahn . . . .  . .  . . . . . . . .  453.37a 
Strainer Ol'lfilter. water, B. R Chew . . . .  . . . .  453,547 
Straw-board, machIne for pastmg and UIUting 

sheets of. Seybold & Whealen . . . . . . . . . . . . . . . . .  453 567 
Street cleanlIlg machine, L. M. Jourdan . . .  . . . .  453,425 
Stud or rivet settmg machine. Crudginton & Nor-

ton . . . . . . . . . . .  . . .  . . . .  . . .  . .  . " . . . .  . 453,423 
SubSOIl pipe. M. Rehm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45.1.502 
������?�h����:t."li: 1roJId��
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ap����t�� .���: . �' . .  �: 453,476 Switch. See Electric SWItch. Electric motor 

SWItch. Railway switch. 
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'reJegraph receiver, C. Lang-den-DaVles . . . .  . . . .  453,261 
Telegraph. sextuplex, fl'. A. Edison . . 453,601 
fJ.1elephone CIrCUit, W. W. Jacques . 453,483 
'1'elephone, mechanical, J. P. bunderland 453,600 
1'elephone receiver holder, Ii"'. fl\ & W. K. 8. frlll_ 

mng . . . .  . .  . . . . . . . .  . .  . . . 453.433 
Telephone transmitter. P. Fltz!Slllions . 453,581 
fl'eIfg:�tt�r::I�h�ltbl��e;P.�
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Temple guard, W. P. Hellmgs . . .  . . . . . . . . . .  453,186 
'I'blll couplIng. W. A. Maddy . . . . . . . . . . . . . .  453.428 
Tbl l l  support. A Delamater. . . . . . . . . . 453.438 
ThImbles, thread cutter for, A. O. Shatsick . .  453.393 
r:t'ICket for raIlways. cash fare, J. D. GIbbs . .  453,442 
fl' lme recorder, workman's, W. ] . Bundy . . . . . . . . . . .  453,230 
Tmnmg plates, apparatus for. r.raylor & Struve .. . 453,304 
TIre, elastIC wheel. A. Straus . . . .  . . . . . . . . .  . .  453,520 
frIre for vehICle wheels. J. B. Dunlop . . . . . . . . .  453,550 
fl' lre tIghtener. M. J. l\IcKmnon . . . . . . . . . .  . . .  453,204 
'1'obacco package. T. J. Maloney . . . . . . .  . .  . .  . .  453.264 
Tool, combmatIOn. '1'. W. Southard . . . . . . . . . . . . . . . .  453,�7 
'1'001 handle, R. W. JefferiS . . . . . . . . . . . . . . . . . . . . . . . . .  453,595 
Top. G. Haag . . . .  . . . . . . .  . . .  . .  . .  453.473 
'roy, C. J I�etzmg . . . .  . . . . . . . . . . . . . . . . . . . . .  453,411 
'roy, A. Miklas . . . . . . . . . . . . . . . . . .  . . . . .  453,201 
'1lrace carrIer. W. A. Parr. . . .  . .  . . . . .  . . . . . . . . . . . . . .  453,309 
Trap. See Steam trap. 
'1'restie. J. & J. Melcher. . .  . .  . . . . . . . . . . . . . . . . . . .  453,200 
Trimmer. See Sewmg machine trimmer. 
1'ruck, loggu�, Frmk & Readman . . . . . . . . . . . . . .  453,557 
Truss pad, G. R. Fuller. . . .  . .  . .  . 453,2ffi. 
Turret, armored, J. B. G. A. Canet . . . .  . . . . . . .  453,545 
Type dlstrIbutmg apparatus, Johnson & Low. . . . 453,5&& 
Type settmg mach me, J. Gustafson . . .  . .  453,257 
'1'ypewritmg mach me. '1�. HalJ . .  . . . . . . . . . . .  . . . . . .  453,593 
'1'ypewrlting mach me. M. Hearn . . . 453,240. 453,241 '1'ypewrltlng machine, electrICal, J. li'. McLaugh-

l in . . .  . .  . . . . . . . . . . . . . .  . .  453,430 
'1'ypewrttlng machmes, shifter stop for, 1\1. tB .  

BaldrIge . . . . .  . . . . .  . .  . . .  . . .  . .  453,531 
�::t�����lp�J: ����Yl

l . .
. : : :  . . . . : : . . . . . . . . . . �:rJ� 

Valve, mdICatmg . •  Tackson & Macbeth . . . . . . .  453,274 
Valve for all' brakes, automatic cut-in, L. S. 
val��
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p're�sure s'lg�iihng 'apparatus: F: 453,505 

Moore . . .  . . .  . . .  453.604 
Valve, locomotive, C. H. KIll ingbeck . . . . . .  453,400 
Vault or aualogous 8tructure. U. L. Hemmgton . . .  453,279 
VehIcle, campmg, A. J. �lcllaster . . . . .  " 453,205 
VehICle rUllumg gear, G. L. Banks . . . . . . . . . . .  453,533 
Veh icle seat, sprmg, Bunn & Fal1'cJoth . . . . . . . . .  . 453,543 
Vehwle steerIng gear, }�. Howland . . .  . . . . . . . . .  453.3b'9 
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VehICles. glass front for, J. E. Schorah . . . . . .  458,432 
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Vessel for submarme or surface naVigatIOn, V. B. 
De Souza . . . . . . .  . .  . .  . . . . . . . . . . . .  453,560 

Vetermary mstrument, J. Ruby. . . . . . . . . .  453.508 
VIse. J. B. Baker. . . . .  . . .  . .  . .  453,459 
Wagon bed elevator. W. S. HarrIs . . . . . . . .  45.1,31(1 
Wagon. dumpmg. G. S. Kyle. . . .  . . . .  45:l,491 
Wag-on, tank, D. Maxon 45..�,358 
Wash bOller, D. & D. Coffey . . . .  . .  453,4(i3 
WashIng maclllne. J. Danner . .  . . . .  . . 453,3&1 
Waste and overflow pipe for bath tubs, etc., stand-

Ing, .M. rl\ F. O'Donnell . . . .  . .  . .  . . . . . . . .  . 45:1,30R 
Watch case spring, A. Milne . . .  . . . . . . 45::1,202 
Water wheel, Jet or Impact, W. H. RIdgway . . . 453,449 
WeIghing machine, automatIC grain, W. '1'. Bar-

ker . . .  . .  . .  . .  . . . .  . .  . . . .  . . . .  . . . . .  . 45.1,460 
Weldmg lInks, die for. J. C. fl'allaferro . .  . . . .  453,220 
Well bailers, valve for 011, A. W. Kmttel . . • . . 453,488 
Wheel . See VehICle wheel. Water wheel, 
Wheel, A. P. Terry . . . .  . . . .  . . . . . .  . . . .  453,251 
WmdmllJ shaftmg, bearmg box fol', W. H. 'Taylor 453,221 
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Wrench .  See VehIcle wrench. 
'Vrmger. See Clothes wringer. 
Yoke, Scotch, J .. aforge & Barker . . . . . . . . . . . . . . . . . . . .  453,426 

DESIGNS. 
Ax blade. J. M. Dldero . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.814 
Ballot box, J. PettIbone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,797 
Bottle. W. Rodlger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.792 
Button, J. PettIbone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,790 
Carpet. E. FIsher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lO.802. 20.803 
Carpet, H. W. Parton . . . . . . . . . . .  . . . . . . . . . . . . . . . .  20.791 
Carpet, E. G. Sauer . . . . . .  . . . . . . .  . . .  .20.8O.'i to 20,808 
Cll(ar band. L. C. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.799 
��!i' �o
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Salt cellar, etc., C. F. Monroe . . .  . . . . . .  . . . . . . . . . . . . .  �,788 
���o���.��s6'a���� . :.:: . . . . .  :::::::::::::: . . . . : :  �:� 
Spoon, J. L. Shepherd . . . .  . . . . .  . . . . . . . . . . . . . . . .  20.798 
Spoon, etc., C. R. Burch . .  . . . . .  . . . . . . . . . .  . �,793 
Spoon, etc., G. W. DImmick . . . . . . . . . . . . . . . . . . . . . . . . . .  �,801 
Spoon, etc., E. G. E. Jaccard . . . . . . .  . "  . . . .. �,804, 
Spoon, etc .• A. F. Jackson . . . . . . . . . . .  20.787. 20.811 to 20.813 
Spoon. etc., E. R. MacGIllivray . .  . . . . . . . . . . .  . .  . . .  20,796 
Spoon, etc., C. Petersen . . . . . . . . . . . . .  . . . . . . . .  20,816 
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TRADE MARKS. 
Ale, ginger. H. L. MillIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,6:l4 
Boots and shoes, leather dreSSIng for. S. A. White. 1��,G40 
Boots and shoes. polIshing materIal for, S. A. 

WlIlte . . . . . .  . . .  . . . . .  . . . . . . . . . . . . .  . . . 19.!l39 
Canned fruits. vegetables. meat, and fish, Portland 

Packmg: Co . . . . . .  . . .  . . . . . . . . . . . . . . . . .  19,b'20 to lH.ti25 
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19,641 
mg Company . . .  . .  . .  . . . . .  . .  . . .  . .  . .  . . . . . .  19,643 

Cough SIrUP and liver pills, Ryan Chemical Com-
pany. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . .  . 19.648 

Cutlery, Sl
I
ver and Silver plated table, Rand & 

Crane . . . . . . . .  . . . .  . . . . . . . .  . . . . . . . . . . 19,659 
Eggs, compound for preservmg, Rivard & Godfroy 19,626 
Kla�tlC woven fabrICS known as goring, narrow. 

Green, Jr., & Moore . .  . . . . . . . . . . . . 19,650 
Feltmg made from cattle hair, Chalmers-Spence 

COfilpallY. . . . . . .  . . . .  . . . . . . . .  . . . . .  ' "  . . . . 19,629 
Flour, wheat, S. Samper & Co. . .  . . .  . . .  . 19.627 
Hardware, excludmg locks and latches, bUIlders' 

miscellaneous, Readmg Hardware Company .. . 19,658 
KnIves, SCissors, razors, and strops. }\ A. Clauberg 19,655 
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Manufacturing CorporatIOn . .  . .  . .  . . . . 19,636 
Metallic receptacles for table and haud use, includ-

ing bonbonllleres, Pall'pomt Manufacturmg 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,662 

MUSICal Instruments and trimmings, reed, strmg, 
and brass. C. Meisel . . .  . .  . . . . . . . . . . . . . . . . .  19.635 

Newspapers. W. B. Dana & Co . . . . . . . . . . . . . . . . . . . . . . .  19.649 
Paints, ready mixed enamel, J. J. Heins . . . . . . .  19,633 
Paper. cards, and envelopes, J. DickInson Com-

pany . . . .  . .  . .  . . .  . . . . . . . .  . . . .  . . . . . . . .  19,613 
Perfumery, cosmetICS, and lIke toilet preparatIOns, 

Smith. Klme & .'rench Company . .  . . . . . .  . •  . .  19.651 
PhotollraphlC d'dj plates, J. Carbutt. . . . . . .  . . .  . . 19,b10 
k�!�rs.
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Remedies. certam named, H. P. Ernst . . . . . . . . . . . .  19.656 
Remedies. certa III named. ProtectIOn PapIerJCo . .  19,647 
Remedy for dyspepsia and anremia. C. F. Haus-

mann . . . .  . . . . .  . . . . . . . . .  . . . .  . . . .  19,657 
Salt for curing meats, preserVIng. J. Horner . . . . . . . 19,632 
ShIrts and waists I for women and childen, Corliss 

Bros & Co . .  . . . . . . . . . . . . . . . . .  19.612 
Soap for the feet. Terra FIrma Soap Co . . . . . . . . 19.663 
Soa
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Stam and grease eradicator, R. N. Cunnmgham 19.611 
Stove polish. J. B. Dyer . .  . . . . . . . . . . .  . 19.630 
Stoves and burners. vapor, Standard Llghtmg Com-

pany . . , . . .  . . .  . . . . . . . . . . .. . 19.638 
System renovator, cough Sirup, catarrh balm, and 

worm powders, J. A. Burgoon . 19,646 
Thrashmg machmes, dust conveyer for, W. S. Mil-

ler . . . . . .  . . . . . . . . . . .  .. . 19,Hl9 
'rm plates. Grovesend 'rin Plate companY

i9,614 to 19,616 
frin plates, Leach, Flower & Company . . . . . .  19,617, 19,618 
rrm plates, PhIllips, Nunes & Co . .  .. 19,661 
rr'on:ff:i

l
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��� . asth�
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.
ure, and lmimellt. �. 

19.631 
Whisky. H. Walker & Sons . 19,652. 19,653 
Wines and liquors, S. Wolf & Sons . . . . . . . .  19,645 
Wrenches, '1'rlDlOnt Manufacturmg Company . . 19.637 

A print e d  COPy of the speCIflcation and drawlllll of 
any patent m the foregoing hst, or any patent III print, 
Issued SInce 186.1, Will be furllIshed frolU thiS office for 
25 cents. In ordermg please state the name and number 
of the patent deSired. and remit to Munn & Co., 361 
Broadway, New York. 

('un o d i ll,lI p n t ent� may now be obtained by the In. 
ventors for any of the inventIOns named In the fore .. gomg hst, prOVIded they are Simple, at a cost of $40 each. If compilcated the cost WIll be a lIttle more. For full 
!f'g�i�

c
t�g:r ����� p�fe�s �Z'ai: b��°ti'�i:ld. 
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I n side Page, each i nsertion .. - ,.:S; cents a line 
Back Page, each i n sertio n  • • • •  $1 .00 a line 

The above are charges per ag-ate line-about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Eng'raving's may head adver .. 
tis0ments at the same rate per agate line. by measure .. 
ment, as the letter �ress. Advertisements rollst be 
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U SE ADAMANT WALL PLASTER 
It is HaJ'd, Denae, and Ad. 

hesi ve. Does not check or crack. 
• It is impervious to wind. water, 

d disease germs. It dries in a . hours. It can be applied in 
kind weather. It is in gen .. 
use. IIranted for the 

sel l ing. 
Address ADAMANT M F G .  CO. 309 E. G enesee S t . ,  

Syrn Cu8e. N .  Y. 
��---------------ST EREOTYPIN G ;  THE PLASTER AN D 
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tions. A paper of great interest to every printer. By 
Thomas Bolas, }l'.C.8 •• F.I.C.  SCIENTIFIC A M E RICAN 
SUPPLEMENTS, "'73 and 7 74 . 10 cents each. 

The Sebastian-May Co. 
Improved Screw Cutting II!!Ei�!i.r 

�:�te�LATHES 
Dri l l Presses. Chucks, Drills. DOI?8. 
and .MuchtITists' and A matenTS' 
OUlftts. Lathes on t rial. Cata­
lu(!ue� mailed on appl ication. 
1 6;) to 1 67 H i ghland Ave., 

SID N E Y, O H I O .  

� TALCOTT'S COMBINATION 

� P �����C:��r�id!!?�:-fS' 

53 PRINTING PRESS. �ln!l�f��a
��� 

logue for two stamps. Kelsey & (; 0 . ,  Meriden, Conn. 

1titufifit �tutritlu� 
AUTO MATIC I N  FUEL  AND WATER SU P P LY. 

T he S h i pman A utomatic Stea m E ngi ne 
STAT I O N A R Y  A N D  M A R I N E . 

Petrolellm, Kerosene Oil,  Ilnd Natul'al Gas Fuel. 
I. �, 4, 6, and S HOl'lIe Power, Single. 

S and 22 Horse Power, Compou»d 
For Elevating Water, Creameries, and aU :Manufacturing Purposes. 

SH I P M A N  E N C I N E  CO.,  2 1 0  S u m mer St., BOSTON 

SPECIAL NOTIC E ! 
'two handsome photo-engraved display sheets 
entitled. 
U Recent Improvements in Air Com'P.ressors," 
H Recent Improvements in Rock Dnlls," 
maUed free to any one who will cut out this 
advertisement and mail it to us with his name 
and address. 

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

�� EUREKA INCUBATOR 
Run for 3 weeks and not vary 2 degrees. New regulator. 
Catalogue 5 cents. J.  J.1. Campbell, West Elizabeth, Pa. 

" Improvement the order of the age." 

UNI O N  IlIAN UFAC'l'URI N G  & PLATING CO. 
2�238-240 Carroll Av� .. Chic8.Jlo. Manu facturers of 

M ETAL SPEC I A LTIES FOR I NVENTORS. 
ALI, KINDS OF PLATING. 

Estimates furnished. Correspondence invited. 

Steam! Steam! 
Qual ity H igher, Price Lower. 

li'or Strictly Cash, Complete Fixtures except Stack. 
2·Horse Eureka Boiler and Engine, • $ 1 45 
4· " " " " "  • 225 
Other Slzes at  J ow prices. Before you buy get our price�. 

B .  W. PAYN E &, SONS,  
DJ·awe.' �6. ELM I RA ,  N. Y. 

THE SMITH PREMIER TYPEWRITER OATES 

Important Improvements. 
A l l  tile Essential Features greatly perfected. 

The Most Durable in A lhmment. 
Easiest Running and Most Si lent. 

All type cleaned in 10 seconds without SOil ing the hands. 
The Smith Premier Typewriter Co., Syracuse, N.  V., U.  S. A. 

Send for Catalogue. 

Capacity up to 200 tons per hoor. 
Has produced more balJast, road 

metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Milling 
Machinery. 

Send for Catalogues. 
C A T E S  I R ON W O R KS, �o C So. Clinton �t . .  Chicago 
215 Franklin St., Boston, Mass. 

THE STEAM ENGINE ; ITS PRINCI­
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of the steam en�ine, and discussing the prinCiples upon 
whieh It operat es and which limit it. capacity. With 2 
figures. Contained in SCIENTIFIO AM E R I C  .... K SUPPLE­
M ENT, No. Ij�lj. Price 10 cents. To be had at tbis 
office and t rom ali newsdealers. 

PIIOTOGRAPIIY t 
Fine Taps, Dies, Reamers, Etc. PATENTED NOVELTIES 

O F  MERIT sold for the manufacturer or Inventor. 
H. B. HARFORD & SON. 134 Van Buren St., Chicago. Ill. 

Our J.atest Novelties for the Amateur are 
Kl'fACK CAMERA S, 

MAS(;OT CAIllERA!'1, 

BoftbgJ�I���f.J.�1J1n�r�o�!t�rIYfn:i1��rtn�!,8/.��ch_ 
ing Presses, Tire Benders. Tire Upsetters, and oth­

er Labor Saving Tools. Send for Price List. 
W ILEY & RUSSELL M FG.  CO. , Greenfield, Mass. 

:New York Office. 126 Llherty Street. 

OUR "ELECTRIC PLANT" 
$5 PRICE, $�.OO. 

Consists of an Electric Motor, Elec .. 
triC Battery, and Fami ly Medical 
A p p a r a t u s. Entirely New. A 

child can handle it with perfect 
safety. An Electrical Educator, 
and the most scientific illvention 
of the age. Send for circulars. 

The Nowotny Electric 00. 
32 East 5th Street, 

Cincinnati, Ohio. 

ICE HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction. with one 
i } l u�tration of cold house for preserving fruit from sea-
th� ��a�
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in SCI ENTlI!'IC AMERICAN SUPPLEM ENT, No. 1 t 6. Price 
10 cents. To be had at this office and of all newsdealers. 

THE DAIMLER MOTOR 
THE D A I M L E R  MOTOR C U .  

t s  prepared to furnish I .  �,  and 4 H o r s e  Power 

GAS or PETROLEUM M O T O R �  

for all Industrial Purposes. .fully illustrated catalogue 
and price list on application. Motors in operation at 
Works. Steinway, Long Island City. 
OWce, 1 1 1  East 1 4th Street, N ew Y Ol'k City. 

INJo��n�re� �N:�l�:1!,'ty (:JI��e�[��
i
��:U�.:'d� 

All kinds first .. c!aS8 lathe. planer, and bench work. Par­
ticular attention to special machinery, tool&, d ies, and 
press work. Saiety Construction Co .. 143 &; 145 Elm St . •  N. Y 

�ATENTS ! 
. " ,. , ' MESSRS. MUNN & CO. in connection 

with the publication of the SCIENTIFIC 
Al\oIERICAN. continue to examine improve .. 
ments, and to uct 8S SoUcitors of Patents 
for Inventors. 

r ���'���c!!n:n� ���
n
1::v�

h�Tn���e�a11c�rJ¥;ftfo¥ethS� preparation of Patent Drawings, Specifications, and the 
B���:����ria�i,��dtw;��� f3�:n��T�;.

s 
te���s.U���� & Cu. also attend to the preparation of Caveats, Copy­rights for BOOk�. Labels, Reissues, Assbmments, and Keports on InfrlDgements of Patents. All business in­trusted to them is done with special care and prompt .. :::::ess, on very reasonable terms. 

A pamphlet sent free of charge, on application con .. 
taining full information about Patents and how to pro .. 
cura them · directions concerning Labels, Copyri�hts Des!,gns. Patents, Appeals, Reissues, Infringements' 
ASSIgnments, Rejected Cases. Hints on the sale of Patents, etc. 

We also send, j�'ee oj cltarge, a Synopsis 01 Foreign Pa­tent Lwws. shOWIng the cost and method of securing Patents in all the principal countries of the world. 
lU U l'i N  & CO . . Solicitors ot Patents, 

36t BroadwaY, N ew Y ork. 
BBAl'ICH OFFICES.-No. 622 and 624 F Street, P&­

cIllc Building. near 7th Street, W uh!n&ton. D. c. 

ATMOSPHERIC DUST.-BY WILLIAM 
Marcet. F.R.R. An address delivered to the Royal 
Meteorological Society. Contained in SCIENTIFIC 
AMERICAN SUPPLE.IE:<T, No. 7 :1 :1 .  Price 10 cents. 
To be had at this office and from all newsdealers. 

Scientific 8� Catalogue 
RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ­
In� works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO. ,  PUblishers ScientifiC American. 
361 Broadway. New York. 

The moet Sueeentul LubrIcator for LooHl Pulley .. In Bee. 
U Z E N ' S  PATENT 
PU LLEY O I L E R  

Highly recommended b y  those who have 
used them for the past tour yeaTS. Prices 
very reasona.ble. Every user ot machin· 
ery should bave our .. Catalogue No. 56,"  
sent free. Mention this paper. 
Y A.N DUZEN " TIFT, Clnelnnatl, Ohio. 

CHUCK AND MICROMETER STOP 
for Amateurs.-By C. D .  Parkhurst. Description of a 
�imple and eablly constructed chuck for use with a di. 
vIding machine, and the micrometer stop that is used 
�Yr�le:a����� \'V1t g
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AlU li:HICA:\" HU PPLE :\ I l�NT.  No. , , �. "rice lO cents. To 
be had at thIs office and from all new,dealers. 

B A R N ES'  
New Friction Disk Drill. 

FO R LIGHT W O R K. 
Has these Great A duantage8: 

The speed can be instantlr changed from 0 to 16Q1 ����eu�;!d��it!� �� s:::!!::�?:�
ts

�q�al�:f:fr�
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�h� 

smallest or largest drills within its ra.nge-a. won­
df'rfu' economy in time and great saving in drill 
bre&kal:e. Send for catalogue. W. F. & IND. BARNES CO., 

1999 Ruby St. ,  Rockford, Ill. 

Barrel, Keg, Hogshead 

Chamfering, Howeling, and Croslng. 

AND 
STAVE DIACHINERY. 
Over !K) varieties manu_ 

factured hy 
E. & B. HOLMES, 

BUFFALO, N. Y. 
Also a full line 01 Woo<! 

Working Machinery. 

GYMNASTICS FOR GIRLS. -AN IN-
teresting account of the course of instruction �iven 
at the Berkeley Athletic ClUb for Ladies. With 18 illus­
trations. Contained in SCIENT I FIC AMER I CAN SUPPL I<;­
ME"T, No. 7 ;1 3 .  Price 10 cents; '1'0 be had at this 
Office and from all newsdealers. 

TRIAD CAMERA "", 
Waterbnry Detective CRmera., 

IrviuK' View ( :nloeras, and 
ltl allazi ne ()alllel"aS for FIl ius . 

THE SCOVI LL & ADA MS CO. , 
423 New- liork. 

NEW YORK TRADE SCHOOLS.-DE-
scription of the New York Trade Schools which were 
::��������o

n���K:����� ������ r��:,�������t�; 
yOUDIiZ' men already in such trades to improve 1 hemselves. 
With 10 illustrations. Contained in SCIENTIFIC AME ltI­
CAN SUPPLEM ENT. No. 7!St . Price 10 cents. To be 
bad at this offic� and from all newsdealers. 

E FOR TYP EWRITERS StenCils, Steel Stamps, Rubber and 
Metal 'rype Wheels, Dies. etc. 

lli o ... ·1 a n d  ExpeJ'imelltal Work 
Smal l Machinery, Novelties, etc., man­

ufactured I?.Y. speCial contract. 
N ew York Stenci l Wks" 100 N assau St., N .V 

Mariner & Hoskins, Assayers & Chemists 
WATER for Boller Purpose. analyzed. 
A L LOYS, their composition determined. 
O RES, all kinds assayed. 
ANYTH I N G ,  the composition of whIch 

It may be desirable �o know. 
8 1  S. C lark Street, (Top Floor,) Chicago 

RJ!Elt!STIfu�N90�� 
IN THE WORLD. 

JJirSpeed, Comfort and Safety. . AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STA:l\i£FORD. CONK. 

2nd � MACHINERY Ji 
N. Y. Mach'y Depot. Bridge Store 16. Frankfort St., N.Y. 

Mechanical Help for Inventor8. 
There is nothing like a first-class rna· 

chine shop, organized for and adapted to 
miscellaneous jobs, to carry out an in� 
ventor's ideas and make the most of 
them. Primer to send. 

THE JONES BROTHERS ELECTRIC 00. OINTI. O. 

ELECTRICAL ! 
Agents wanted for F'ine Electrical SUPl'lies of every 

�:i
sc

rCi��en�:w nl:�����alg�\i� t��f.rICe list on re-
NO�ELTY ELECTRIC CO., 54 North 4th St •• Phil .... Pa. 

T�:m 

MONTAUK 
CAMERA. 

Is c�ithad���?e nre:�id
c����rI1n,!��h 

l���l. 
le���e:B ����lied 

sho��c.
intsf��r�f 

e�f;{����' f��sr�cR���Ps, 

10
S
C
a
e�r�� ��;���gu���, �d

sd���;ion books furnished for 

G. G E N N E E. 'J:'. 
;')6 East 10th lOt . . N ew York. 

[I WO ODEN TANKS' 'O R  R A I L R O A O S 
�TE R  WOR�_S :J 

LA.R:GEWATE.R TA N t1:  • M I LL S  FARMS & c  
PLA N S &.�S P [CI.A L.TY. S C O N1 P L E� .... �TO C K  o �  

S P E C I F I CATlO�S F URNISHEO W E CCYPRESS LUMBER 
F O R  F O U N O A.TIONS &'TOWERS • ALDWELL &C�  

N °  2 1 7  E M A I N  S T  L O U I S V I L L E  Kv 

ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G. M. Hopklns.-Descrlp.tlon of a small electro 
motor devifled and constructel'l mth a view to assisting 
amateurs to make a motor wnich might be driven W ith advan t age by a currfOnt derived frum a battery, and 
which. would have suttic!2nt power to operate a foot 
lathe or any machinf' requiring not over one man power. 
\\' ith 11 figures. Contained in �CU:NTIF I C  AM E I U (,AN 
SUPPL "" "NT. No. 64 1 .  Price 10 cents. To be had at 
this ottice and from all newsdealers. 

LIGHTNING WELL -SINKING MACH INERY MAiUraCTURERS. 
Hyrdaulic, Jetting, Revolving, Artesian. 

Diamond Prospecting Tools, Enginell, Boilers, Wind Mills, Pu;'Xlps. Encyclopedia, 1,000 engravings, Earth's Strata, Determi­
nation quality waterj mailed,25e. The AmericaD Well Works, A.urora, Ift. [ 11 '" 13 S. CaDal St., ChI_ D1_ 

l DaIJu, Te .... 

ICE-HOUSE AND COLD ROOM. -BY R 
G. Hatfield. \Yith directions for construction. Four 
engravings. Contained in SCIE:\'TIFIC AMERICAN SUP .. 
PLEMENT, �9. Price �O cents. To be had. at tills office 
and of all newsdealers. 

OIL WELL SUPPLY CO. 
fl &; 92 WATER STREET, 

P l l tsbu r g h ,  !'a • •  

. :\1 anufacturers of everytning needed for 
.A.:El. 'X':E15:J:.a.1'II" '11VELLI5 
tor ei ther Gas. Oil, 'Vater. or Mineral 

Tests. Boilers. Enj!ines, Pipe. . Cordage, lJril l in� Tools. etc. 
I l lus trated ca!:aloJ.{ue, price 
lists and discount sheets 

on request. 

S T E R E O T Y P I N G. ·-A VALUABLE 
sertes of lectures by Thomas Bolas. dlscus.ing the most 
recent methods in this branch of typogra"ty. Witb 23 
I1lustrations. Contail!ed in SCI E X T I FI<' AM "�JnCAN S u P  .. 
P L K '' '' '' T.  Nos. 7 7 3  and 7 7 4 .  Price 10 cents eacb, 
To be had at this office and from all newsdealel'1\o 

ARTESIAN 
Wells, Oil and Gas Wells, drilled t>l ��:i� W::fsod��uf�:: 
��llf�S: c����Jm�y,�� able Hone Power and Mounted Steam Drilling Machines tor 100 to GOO ft. Send 6 cents tor illustrated 
catalogue. Pierce A .·tuian 
and 011 Well S n pply Co., 
&l Beaver Street. New York. 

A BOON TO TH E D EAF I 
Osgood's No. 1 Hearing 

Horn is the only instru­
ment that will help the 
deaf. Made from best bell 
metal, and will last for 
years. Carried in the pock. 
etand used in pubJrc with_ 
out attract.ing attention. 
Price $5. Sent C. O. D. 
May be returned after 2 
weeks' trial if not found s"§'l�l����rdW�:��g: :�8"'d OSGOOD BROS •• Cor. 7th St. & 

-FOR-

FREE  SITES TO SU BSTANTIAL 
MANU FACTU R ING ENTERPRISES 

I n  the rapidly growing towns of Virginia and West Vir­
ginia, possessing CHJ!:AP IRON, CHEAP LUMBER, CHEAP 
FUEL, and RAILROAD FACIJ�ITIF.S, address J.  II . DIN­
GEE, 330 Walnut Street, Philadelphia. Pa., Prt'sident 
and General Manager of numerous Land Companies 
situated along the lines of the Norfolk & Western 
Railroad. 

T� Scientif ic A merican 
PUBLICATIONS FOR 1 89 1 .  

The prices of the different publications in the United 
States. Canada, and Mexico are as follows : 

RATES BY  MAIL. 
The SCientific American (weekly), one year ea.oo 
The Scientific American Supplement (weekly), one 

year. - 5.00 

The Scientific American, Spanish Edition (month-
ly), one year, - - - - - - - - 3.00 

The Scientific American Architects and Builders 
Edition (monthly). one year, - - 2.50 

COMBINED RATES. 
The Scientific American and Supplement, • '7.00 
The Scientific American and Architects and Build-

ers Edition. - - 5.00 
The Scientific American, Supplement, and Archi-

tects and Builders Edition, - 9.00 
Proportilmate Rates for Six Months. 

This Includes postage. which we pay. Remit by POBtlll 
or express money order, or draft to order of 

MUNN '" CO., 361 Broadwal'o New York. 

© 1891 SCIENTIFIC AMERICAN, INC.



.A.. New and Splendid Companion to 
aU the Metal Industries. 

Fully abreast of tM latest inventWrnl and di8cov ....... as 
well in tM largest and coorsest as in tM 

""",lle.st and jinest of metal work. 

JUST READY_ 
P rice, $2.30. 

Free of Postage to any address In the World. 
T � E  

Met,l Worker'; H'n�y - Book 
-oF-

R EC E I PTS A N D  PROCESSES. 
Being a collectton of  Chemical Formulas aod Practi­cal Manipulations for the workIng of all the Metals and Alloys. Including the Decoration and Beautifying of articles manufactured therefrom, as well as their pre­servation. Edited from various sources by William 'r. Brannt. editor of "'The Tecbno-Chemical Receipt Book" 

�:s. u 'b�: ��r���c o�!�O� '�J���i����l::a�l;�i�a:d In scarlet cloth, "ht. closely printed, containing a vast amount of val uable matter on all the Metals and Alloys. not to be found in any other book in the English lan­guage. 
pr-Prlce $2.50. free oj postage to any address 'in tM world. 

ar A circular of 24 pages. s/W"'imq the full Table of Con­
tents of this valuabl.e book, 1vill be sent free and free of ���� ��:X;;';J:::'�lI part of tM world w/w wi!! jttr-

H E N R Y C A R E Y  B A I R D  &. CO. 
INDUSTRIAL PUBLTSHERS.BoOKS F.LLERS & IMPORTERS 

!!! 1 0  Wal n n t  St.,  Phi lade l phi a, Pa., U . !S .  A. 
Experimental Science 

BY 
Geo. n. Hopkins. 

I n t e re s t i n g  Experi­ments in Every Branch of PhysiCS. Descriptions of Simple and Efficient 
!grc�ra�u:y � 'kCa�e �{ Home. Among Subjects treated are Electricity in all its Branches, Magnet­Ism. Heat. Light. Photo-
�r�hlil:::g��c�lch��: I cs. etc. A world ofValu­a b I e Information. A Source of R a t i o n a l  Amusement. A superb work for Young and Old. lIlustrated Circular and Table of Contents aent free. 

740 PAGES. � ILLUSTRATIONS. 
PRICE, by mall, postpaid, - • • 84.00. 

M U N N  &: co., Publishers, Office of THE SCIENTIFIC AMERICAN, 
361 Broadway, New York. 

TYP EWRITERS. 
New or Second-Hand. any make, bought .  sold and ex .. changed. Get our prices. B\'erything guaranteed. Ms-
�h1��rn�:�t:�e�nywJ1t;pio�lL C¥yl����l��fin�! 
CHANGI!J, 200 S. La Salle Street. CHICAGO. ILL. 

cx...A..:R.��& Ventilating and Drying 
F A N S. ltunning, A d j u s t a b l e  Self .. Oil ing Bearings. catalollue free. AJiSO Jtl.UIOO'" Press Rolls for Wool Yarn 'Vashing and Uyeing Machinee. 

GEO. P. CLA RK, lllanur. 
Box L. lVlndsor Locks, Ct. 

III Ch Do It yourself. Clr­;. eap cular press $8. Size 
Print- for small newspa­per, $4.. Every­me thing easy, printed 

_ ru les. :-:end two 8tarnps for Catalogue to 
f"et'''Y. l'-EL"' �;Y &: CO .. Meriden, VODII.  

E�ONOMI C AL APPARATUS.-BY W. H. Ince, Ph.D. Descriptions of apparatus which can be eas ily made by any one who possesses a certain amOunt of ingenuity and mechan ical skill-blow pipes, Bunsen burners, steam apparatus. chemical apparatus. \ \' ith 20 figure. Contained In SCIESTIF IC  AMEIITCAN Sup­
PLEMENT. No. 1 S 0 .  Price 10 cents. To be had at tbls office and from all newsdealers. 

�-� A LANSON CARY r,----� (r� \l\" • e;' ' , /. '  flJ li fR  IJf Sp��!:-!�� �;I) 
:A F L AT STE:E:� O F  EVERY D E S C R I P T I O N  

2 4 0  & 2 4 2  W.  2 9'!' ST N E W - Y O R K  

LITTLE 

1 

H E RCU LES D R I L L  CH U CK Has eccentric rotating, self-grlpplng jaws. 
\����:f:o�t�f'::e"rntJ;'�r3mF. the more powerful the lever­age. All working parts of best steel. hardened. The most powerful. accurate. and dura­ble chuck In the market. 

ONEIDA M,,'G. C O .  
ON EIDA, N .  Y., U. S. A .  

THE CALIFORNIA LIMITED 
The limIted express tor San FranCisco, Los  Angeles, 

and San Diego, leaves Dearborn Station, Chicago, every day and runs via the AtchiSOn, Topeka, and Santa Fe 
ltallrooo. Both Palace and Tourist Sleeping Cars run through from Chicago wlthont change, and as the Santa Fe Is the only line giving this accommodation for all California points. It is enjoying a large patronage from 
persons going to the Pacific Coast. It Ie certaluly es­
tahUshed as the preferred route. 

C H I CAGO OFFICE, �12 Clark St. 

T H E  I N T E R N AT I O N A L  

ELECTRIC � 
A SAFE 

INVESTMENT 

� EXHIBITI0N Earning 
II  FRA I K FORT-OI-T H E-MA I I ,  Guaranteed 

W:Ill be Opened. on Ka.y 16, 1SS1 Regu lar Dividends Apri l  and October. 
The Exhibition Is situated next to the Central· Station. STOCK OF THE 

No. 79. 
45 sold i n  '88 

2,288 sold in '89 
6,268 sold in '90 

20,000 wi l l  be sold in '91 
THESE FIG URES TELL THE 

STORY of the E \,ER-GBOW­
IN(J. E rEU-ClOING. 
EVERLASTING 
Steel AERMOTOR 
Whel'e one goeR 

other" t'ollow, and 
TAKE THE COUNTR Y" 

C losure l�th of O ctober. 

. ... 00. , tOeeDtie&ah. Cutters supplied to lit any make of handle. If you do not wish to buy complete tool. send 400. with name of the make of handle you have, and we wi l l send cutter to tit. s����alikltDt.tT(:f�81�O()"�! ()7e�tgrri l�d,k�)hio. 
H'k�;:ir�lsin�r���;ll�s?'� a;:J�gr bJat:���:.lers ill 

CASOLINE and 
CAS ENCINES 

Engines are hustlers. A 6 x 7 inch 
now running 100 feet of shafting. 

Mills, Planers, Lathes, Dri ll  
and Milling Machines for 20 

Machinists, on 6 gal .  Gasoline per 
day, costing only 60 cts. Write for 

information. Mentian this paper. 
Van Duzen Gas & Gasoline En�e CO. 

C I N C I N NAT I .  O H IO .  

Gen-All. Inve:tment Id 
Develo�ment �om�uy. 

CA P I T A L  STOC K, $4, 300,000. 

Gen. BEN J .  F. B U T LER, I'l'e.ident, 
H O ll .  JAllIE,,; lV. HYA'I'T, 'J·reasn rer. 

D I R ECTO RS. Gen. BENJ. F. BUTLER. of Massachusetts. Hon. LOGAN H. ROOTS, of Arkansas. 
Mg�: �j,,f.\�tU:�A�·r��;��er':as��Pb�·s��r��nn. C. W. PERKINS. Cash. Mass. Nat'l Bank. Boston. 
G>:o. C. SconELD. Pres. N. Y. Con. Co. of N. Y. 
THOS. C. SMITH. Pres. 17tb Ward Bank. Brooklyn. 
L. 1\1. SANFORD. Pres. Bank of New Castle of Ky. 

A D V I S O RY BOA R D. Hon. JOHN B. GORDON. ex-Governor of Georgia. Hon. ROBERT L. TAYLOR. ex-Gov. of 'l'ennessee. Hon. J. B. FORAKER, ex-Governor of Ohio. 
Mg�: �����E'fN�T�,::'i: g� :r':I�hii.'r.o�I :g: «ii. 
E. R. 'I·RUE. Cash. U. S. Treas'y. Washington. D.C. HENHY l<'EUCHTWANG >oR. Member N. Y. Stock Ex. P. K. ROOTS, Cash. First Nat. Bk .• Little Rock. Ark. F. Y. ROHEHTSON, Pres. F. Nat. Bk .• Kearney. Neb. Hon. D. C. SCOVILLE. of New York City, N. Y. 

U N T I L J U LY 1 The Company olfer to the public a special regis. tered Issue of �O.OOO F il I I  "'nid Shares of its Capital Stock. forever unassessable. at. 

$3.50 Per Share 
(Par Value $ 1 0 .00 Full Paid). 

ttl���s���v��g�?yC�f[�J':afv':!Yf��� J :.:'I��'1'lh)� an advance of at least IOc. per share, each month from that date. and 
���" Cl:)I:"I�'h�lTI.Ir�lf'��kll�l�e ;�:lll���:I���� i��')e�!��� Pt'l' sh nl'e per InoDlll (01' l "� per cent. pel' nU IIIIIII), at any time they desire to sell prior to its heing listed on the exchanges in October, or wil l secure a purchaser for the stock at their own selline 

f���f��s:; tlbe: ;t���hc�den�iri.8!�nel��.making the 
St.ock pU.lrcJuvell 11010 and held 1lll t-il after t he payment 

ffw t:�r�f���' a:1�����c�V���.h��/'e,�ioPer share) will net 

ROCK BREAKERS AlfD ORE CRUSHERS 400/0 P E R  A N N U M _  
Right ]{esel'Ved to withdraw the stock from from sale without notice after July 1. or when 5O,OCXl sbares are Bold. No .. rdel's .'e(·eived at 
t h e  pl'e8e n t  I.rice of $3. �) U  pt"r share nf­
t e l' 1. 2 o'clock Ini d n i g h t ,  J u]y 1 ,  and a!l applications for stock should be made as Boon as possible, and in no event later tban several days prior to that date, to insure delivery at the present price. 

We manufacture and supply at short notice aud lowest rates. Stone and Ore Crushers. con­taining the inventIOn described in Letters Patent issued to Eli W. Blake, June 16, 1858. t().. gether with NEW ANn VALUABLE ll'tlPROVEi\U;NTS, for which I�tters Patent were granted May 11th and July 20th, 1880, to Mr. S, L. Marsden. All Crushers supplied by us are COlli:itl'ucted under these patents. FARC-1JEl-r1J1J�tXAtOW."1.�'!'��8�l��v .rowrl':.�.\'
r
JiI:It:��U;'lh�?N N . 

T H E F I S H K I L L "  CO R LI SS E N C I N E  
St o("k 1- ."oMpect u M  of Conl pn n y , Maps. Engineers" ReportlS, and &)..page IllUstrated Prospectus of 'l'allapoo­sa, Ga., where the Company's minin�, manuf'aeturlllll. 

�a�I;Jt�rg�g�r!��li��iJ�cr�e�n;6� t:�I�Jl���i6tl�hse COMBININC A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 
Fishki l l  Land i n g  Mach i n e  Co., Fishki l l-on-H udso n ,  N .  Y. 

Company. __ _ 

G E N E R A l �"Q EX P E R I M E NTA L MACH INE WORK . BEST FAC i l iT I E S  IN C H I C A G O  
NATIONAL MI.CH I NE WORKS 35 S� CANA L S: CHICAGO I L L  ---------------- --- -

STEAM ENGINE. HOW TO MANAGE. 
� lr:';1thAw';,�1 ���C�t�:l, p:g:,r ron :nb:n��ji�� w�p� supply. how to clean the enl<lne. how to clean the supply pipe. how to "auge the pump. etc. W ith 12 l 1 lu8Irations. Contained in SCU; :,,\"lFIC AMERICAN SUPPLBMENT, No. 741. Price 10 cents. To be had at this ollice and from all newsdealers. �ARGAINS Mlfw BIOYOLES Easy rayments, with no extra cba e. IIr ... prleeloorll 

, '90 Crescent Safety!lall bear'gs$OO $70 Mercur Diamond Safety. all steel .. $100 $75 Springileld Roadster. headers imposs " $I� $70 
'00 Amer. Champion. highest grade " $100 I!IiO Othersas cheap.all makes new or" 1 hd.lowest prices 
Catafree. Rouse,Hazard&Co., 16 G St .. Peona, lIl. 

S PYGLA S S ES & ASTRONOM ICAL 

,) TElESCOPES . '  
Q.--QOr-1ATIC  .s--cc,fIVES EQ UATO R IA L  S TANDS,  �ct4f' /";) OBJ E: --v TRANSITS , C LO C K S ,  

EYEPIECES &. LEN S E S .  C H R O N OG RAPH 5 , &' c . 

� QU E E N & CO. I,. P H I L A . P A .  _FOLDINC D R I N K  I N C  CUP. 
", . . Patented Feb. 17. 1891. Entire patent for sale. 

. Good chance for manufacturers. Address . " H. R. HAYNES, WESTMINSTER, MASS. 

�SE PARABlE PANTS B UTTO N  .:L Patent for sale or wUI arrange with manufacturer on royalt . Patented Angust 19. 1890. F'or partic­. ulars, ad�ress C. E. PHRn.y, MIle8 City, Montana. 

W A  N T E D PA TEN TE D I N V E N T I O N S  • of merl\ io manufacture on roy-alty, or will buy. c�l�����Ii.H'�'W.rshlngton. Illinois. 

Address all applications for siock and make checks. drafts, or money orders payable to 
HOI.  JAMES W. HYATT, 

TreaMnrer Ga.-Ala. Investment and ))evelop_ 
. . ment (!oinpany, 

GI.OBE Bll I L D I N f';.  'H4 W A S H I N G'l'ON 
STREET, B O � 'l' O N ,  M A S";. 

Southern Odices.  1.'aJ1apoosa, Haralson county. Ga. 
N e w  York O lll ce�,  11 Wall Street. Rooms BI and 32. 
Boston Omce .. , 244 Wasbin,non Street, Rooms 8. 9 and 
10. l'hi l n d e l p h i lL 1 1 m " ,· ,  Room 944. Drexel BUi lding-
g��

c
'ifn1 l \���c.�� I{f3i�J�k���r���ea�kc:fa�tSt���r� Building. Fo rellrtl O W ,·e •• No. 2 '1'okenbouse Build­ing, London, England, 

:lee illustrated description cf Tallapoosa, Ga . •  In the 
SCIENTIFIC AMERICAN. May 31. 1800. with twO pages of 
Illustrations and description, prepared ?y a speCial cor­respondent after two visits to the cUy. a.s wei! as many 
other Industrial centers In the new South. blnoo tluit 
time the following new Industries have been loeatea in 
this Yankee City of the South. 
ei,r&' L¥.,�.shf��r or:�.;cs,�Y' r.,�l:h�os�l�,�t o�· tIe largest Wagon manufacturtnfi estab1 i�mentb iu the 
H:�r!�\ t�·r.'.':r�o},!.'.'.���Y��ro.!:Rd��;'tld. N. Y • .m Lineal Feet of Factorl; BulidillgS, manufacturer! of 
r.,srti'� lJ:0���r.;''e���� l�a�� ... et'OI���R,:,td��e largest 

Win .. Howe V e n U I R tiuK �tove Co •• from Corfland, 
�crtirJr!OOofllfi�a�:n��n�� t�c!�rt:���ri��it:ra�r�g 

A �)tgh:: aa? o!ff!:sM� I'�P��.�� �a:;���:� ,1�e�'��, � 
r��te:�e�e�tf °ill F:ic;3�Y o?U��ib1'f:n tc?o:���iirl'a�:��: etc., to employ 1 :;  to 1 :; 0  h lln d •• Save Money BICYCLE Brown B.·o •• & (:0. ,  from Atlanta, Ga .• 75 Lineal • Feet of Factory Butldin«s, three st.orie't manufactu-Beloreyo::.i'!� .. r prlee. to �"::c?�t�:?�i�,a� ��\�ln�'lf����t� h��,rJ��s, Un-

A W GUMP& CO 0 f 0 TBl l n pomm S . .  'eet. It a ij,,'ay C o . ; Capital $25,(00, . . ., ay on, . now building. two miles of the line to be in operation New BI"ycles at reduced hy September 1. prices, and 400 second-hand Tn l la
..x

0oHa Ice M n.l1 ufncturing Company. mght onB��ycf:�cG�n:��1ype I��� n;'���:l I� :����, }&�t\��fter:���n �ll).!·ctOry 
Boy!' or Girls' 24.in. S&fety.'!����b::�ir��, Sl��O�; ��11��nfr�;oR���6�� t:d Wig\��ilt;ri�:es�an·�tactu-
1t����ati';gh�"!�!ly.w�!h8'tob�:::;!�:� �dal;. U:83: C i t y  \ l o u l i n l!'  Works. from Wllkesbarre. P&.. to bot-

�:r�e ft!�h\':,f::,':t��:l{g:�e ::-J��'h��tit��a �[.\r:.1 DEAFNES� • H�AD NOISES CURED . B�t:�e�lHl �hoe Factory, )\lessrs. Horne & Boise by Peck a In\"lsible I'ubula:E:r CushiOns. Whl8pers i three-story Factory. manufacturers of all styles of beard. S,�cces8fulwben a l l remedte8 faiL SoldFREE : Boots and Shoes to employ '7 :i  to 1 :\ 0 hand s. 
________________________ oDl---::.y_by=-F_. H_IBCO __ "'�8_._a_B_ ... _ • ..:y..:.,_N_.y_._W_rl_te_f_o'_b_oo_k_o_f..:.p_,oo_f_' ___ : Foundry� and iU nch i n .� WOl'k" h from Stanton� Mich . •  100 Lineal Feet of Factory Bulldin!'s. manufac-
N ATZON AL ___ RA N K S  T H E  H I G HEST ��ei�oJ:r.'nh;'�Ie:.Y· EngineS, and Casting •• to empIOY 

ST�EL . Elldorsed by .he best Engineers. TR l ln poosB �ch oul F l I l'ni ture Co . •  100 Lineal - C H A L M E RS - S P E N C E  CO Feet of Factory Buildinl's. manufacturers of School 
TUBE CLE A 'W'DR . and Church Furniture and Fine Cabinet Work. to em-

A.&.' .D Office, 59 I.,iberty St., New York, T�Pfn ;�o�� '��I :�i::'��M'f 'lr n nd R. If .. ( :0. , 1250,(KX) 

, ��� PcERFORATED �ETALSjoM I N ING SCREENS . ...... r- -��t,. � OAL'N'  O R E  S EPIXRATO RS , F\EVOLV1NC AN '  SHAKING SCRHNS 
. ' , I� J I G S  &STAMP BATTE.RIE.S .- ' ." . •  F MI�Ll N C . MININ G  MACH INERY; ,." 

� , " j  1; HARRINGTON & KI NG  PERF'b RATING € .CH ICAGO.  . ---- -----
NEW YORK Oll'lI'ICEo 28& PEARL STREET. 

Capital. 1.100 Lineal Feet of BUildinlis. '1'0 erect Mills 
��;:���tog�att�dc?t�,1 �o a s�ggfi'��em°!.� t�'�i�e �:::: vey now being made, and under contract to commence road before July l' to employ l. � O  to 300 hnnds. 

co��:�J1t�:��Y�rgi��g d?�oSdr1I��:��{e��e:���: 
over R Mile of Factory Bnil dlnlr8, employ when 

;;::���":l:Je,�?J ���eo8o"Oe=v��t'i��tl= 
erectta at once. 

© 1891 SCIENTIFIC AMERICAN, INC.



'Xf{ilverfisements. 
I n side Page, each inHertion - - '7� cents a line 
Hack Page, each i U !!jertion _ _ _ _  $1.00 a line 

The above are cbarges per Rg'ate line - about eight 
words per line. This notice shows the width of the Une, 
and is Bet in agate type. Engravings may head adver­
tisements at the same rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

OVERMAN WHEEL 00. , MAKERS, 
C H IC O P E E  FALLS . M ASS . 

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 
A. B .  SPALDIN9 & BROS . ,  SPECIAL AGTs. 

CHICAGO. NEW YORK. PHILADELPHIA. 

THE 

" HAHDY" 
GATE V A  I,VE I s  the sim­
plest and best valve for low 
pressure steam and hot water 
heating purposes. Cost much 
less than any other gate valve. 

Lunkenhelmer Brass Mfg. Co. 
15-17 E. 8th St.. Cincinnati. O. 

S A W S Wanted 50,OCO Sawyers S A WS and L u m  D e r m e n  to 

A send us their full address fOF
. 

a copy of Em .. A erson's I::ir Book of SA 'V�, new tsm edi-
tion. \Ve are first to introduce NATURAL 

W GAS for heating and tempering �awM with W wonderful effect upon improving their qua-

S 
lity ann toughness, enabling us to

. 
reduce 

prices. Address ID( E R SON . SllHTH S &: C O .  ( l, i ll lited),  Heaver F a l l s ,  1'a. 

NEW KODAKS 
" You press the buttoll, 

we do the rest." 

Seven New 
Style8 and 

Sizes 
.ALL LOADED WITH 

Transpat'ent 
Film8. 

For sale by all Photo. Stock Dealers. 

THE EAST M A N  COMPA NY, 
Send for Cataloaue. BOCHES1'ER, N. Y. 

PATEN T STE AM-PIPE CASING 
-FOR­

(;lIderground Steam Pipes 

A. WYCKOFF & SON ,  
1 1 6  EllHt Chemung P l ace, 

T�t::�e:n:i��� o�ts�::;���:g EL MIRA, N. Y. 

PATENT JACKET KETTLES � 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
BARROW S - SAVE R Y  CO .. 

S. Front & Reed StreetR. Philadelphia, Pa. , 

.. 

DEVELOPMENT OF A M E R I C A N  
Blast Furnaces. wIth special reference to large Yields.­
By James G ayley_ A description of some of the prinei-
���nb�::
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A M ERIC A N  SUPPLEMEXT. )lo. " 6 . Price 10 cents. To 
be b ad at this office and from all newsdealers. 

BUSH CO. 
24 Park PL 

New York. 
We want good Selling Agents for Store 
Battery Motors surprise electrical experts. day made. Stamp for catalogue. 

ELECTRIC 
PERCUSS II{)N  D R I LLS 

Marmn System of PerCtlssWn Tools. 
Drill contains no commutator 

nor movinJ! contacts. 
All circuits are protected in clos­

ed meta l l i C  cases. 
l\l ore economical , simpler, and 

m o r e  easily handled than steam or 
air drills. 

Safe and relIable. Not affected by 
moist u re, dam pness, or dripping 
wuter. 

Weight of drill,  with tripod. 
about 400 po unds. 

Speed of dri l l i n g- in 
hard granite, 2 in.  hole. 2 inches per minute. 

Se,nd jor descript iDc 
pamphlet. and pricl's. 

Edison Genel'lI l 
El een'ic Co. 

Edison Building-, 
Broad St.. New Y ork. 

ARTIFICIAL INCUB ATWN.-A DE­
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SUPPI. I<;MENT, No. , ' S. Price 10 cents. To be bad at 
this office and from all  newsdealers. 

RUBBER BELTING 
-ESTABL1SHED 1855.-

Sol€' lUanufaeturers of the Celebrated llIONAKCH and 
M A L 'J'ESE CKOSS KED S'J'KIP and MOHA'VK 

brands of KlIKKER K)<;LTING. 

T H E  aUTTA PERCHA A N D  R U B B E R  M Fa. co. 
P ara B u i ld i n g,  3 5  W arre n St. , N e w  York. 

POPE M FC .  C O . , 77 Franklin Street. BOSTON. 
Branch Koules : 12 Warren St., NEW YORK, 291 Wabuh 

Ave., CHICAGO. Factory, HARTFORD. CONN. 

TH E  PENNA. D IAMOND D R I LL & M F G .  CO.  
B I R D S BORO, l' A . ,  B u i l ders o f  H i g h  C l as.  
St eam- Engines.  Diamond I! r i l l inJ.{ and G eneral 
Machinery. }i'lour Mill  Rolls Groun d  and Grooved. 

Bostoll . 

COMPTOMETER 
(TRADE MAltX.) 

ALL A R I T H M E T I C A L  
• • • •  P R O B L E M S  

S o l v ed rapidly and accuratt . 
by nsinl! t h e  C())lP'l'OMETER. 
�avei'! 40 Iler ('{' l i t .  of timo. 
E l l t i r e  r e l i e f  from mental 
stl'H i l l .  A dapted to all com ... 
mercial alld scientiHe com pu­
tations. Send for circuLtr. 

FELT & TAR RANT M FG .  CO" 52-56 I l l inois St. , Chicago. ----------, -----
A I R  B R U S H  lI i � h e s \ 

gold medal 
award by ��rallklin J IlHt i t n t e  
a legitimate A r t  '1'001. I n valu­
able to crayon and water color por­
trait artists and dran�htsmen. �aves 
t i m e, �ives fi nest technical effect.s. 
AIR B lt U SlI MFG. CO . •  67 N assau St., Rockford. Ill.  

l)! to 50  H·ffP •. 

.---..

T

.�

nE Motor of 19th Century 
Call b e  used An1J Place, tn do An/! 
IF(Jrk. and by ..-i-nll One-. No Boil­
er ! .N o  Fire ! N o  Steam ! X o  
A�hes ! N o  (;anl!es ! No ��IlL!"i­
l le(�r !  A perfectly safe :\lotol' 
t"or all places and purpo8e8. Cmd 
o f  opeJ"a.l'ion abou t one ccnt an 
}Io u r  to each in d i.catt'd lWTst� }l0 / {'-��===�=,":::s cr. For circular�, ete., �l(hlreS8 

CHARTER GAS E N G I N E  CO. P. O.  Box 14t!, � t e r l i llg, Ill.  

GEAR CUTTING 
lJelant:l, P U lIlcoll el' &: N .... ' ton C o . , D et1"oi t , IU ich 

Atkinson "Cycle " Gas Engine 
I T  H e H  l e � �  gll� per I I .  1'. t b a n  

a n y  otber. 
Has a 'work-inQ stroke at every rev o l u­
tion of the crank. r.rhe stead­
iest, most t'Conomical, and 
easiest to start of any gas 
engine made. 
llcll .. 'Y \V arden, Manuf'r, 
1824 Allegheny A v., Phila . •  Pa. 

-----_ .. _------- - - --.--

sr EM EN'S + CABLES. 
S U B M A R I N E , + + + + + T E L E C R A P H ,  

U N D E R C R O U N D , 

I N T E R I O R ,  + 

+ + + T E L E P H O N E , 

E L E C T R I C  L I C H T .  
Manufactured under anthority of 

SIEMENS & HA LSKE by THE E D I S O �  G-E�ERAL ELEeTRIe C O .  
a �  their SCHENEC TADY WORKS. 

Address, 
Estimates fnrnlshed on application. 

Wire Department,' Edison General Electric Company, 
EDISON n U lI, I H N G- ,  Bl'oad S t . ,  N E \V  Y O R K .  

IIlY-JORIS yAI-IEtflJl: 
STEAM PACKIN G 

Boiler Coverings, Millboard, Roofing, Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MFG. CD •• 87 Maiden Lane, N. Y. 

THE AMERI�AN nLL TELEPH�NE �� I 
9 5  M I L K ST . ,  BOSTO N ,  M ASS . 

This Com pan y owns the Letters Pate l it 
granted to Alexander G raham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 1 86.787. 

The transmission of Speech by all known 
forms of Electric  Speakin g Telephones in­
fringes the right secured to this Company 

by the above patents, and renders each 
individual user of telephones not furnish­

ed by it or its l icensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit th prefor. 

BLUE PRINT ('apCl'. Sn p�riol( Quality. 
l'h o togrltvlnc �upphes. 

Sen d 1'01' catal ogue. 1'. 1 1 .  McCO LLI:-< & 1'0 . .  1113' )  A rch Street.  Philadel phia. 

1 5  Park Row, New York . 

Vu l can ized R u b be r  Fab rics 
Fol' IUechanical PUl·poses. 

Rubber Belting and Hose. 
SOLID VULCANITE EM ERY WHEELS. 

RUBBER CUSHION BICYCLE TIRES app����X 13::i�us. 
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New G r a tIe, $100. 
CUSHION TIHES and rrAXGENT 

S POKES. 
Handsomest and Rest Diamond 

Safety. 
Senu JOI" Caialo(llw (( ) l tl SCC011.tI-

lland L ist. . 

Also Sole N ew England Agents for 
� LITTLE GIANT 

PRICE. $3;'i.OO. 
O i l l y  Bcy)s Baret y with a. 

� p l " i l l�  F ( I I'I;: . pre v e l l t i n g  in_ 
j u ry t o  y o u n g  rid ers irOlU 
jar and vibration. 

WM. READ & SONS, 1 ::;)���i�:W��::t. 
T :a:: E 

ESTABLISIlED 1846. 
The Most Popular ScientifiC Paper in the World 

Only $3.00 a Y eal', I llch"ling l·ostage. 
'Veckh·-a2 N U Ulb(�l'H a Yeal'. 

T h i s  '\vi d e l y  ci t'(' II I n  u"d and SlJlendtdly tllustrated 
paper is published weekly. Every number contoains stx­
teen pages of useful information and a large number of 
original engravings of new inventiflllS aud discoveries, 
representing Engineering ""Yorks, Steam l\Iachinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry. ElectriCity, Telegraphy, Photography. Archi .. 
tecture, Agriculture, Horticulture, Natural Histor;y, 
etc. Complete list of patents each week. 

'.r et'lll s of � llbsc"·i ption .-One copy of the SeIEN­
'l'IFIC A:!\-IERICAN will be sent for one yatr-52 numbers­
pOtltage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dul l Rrl'!l by the 
publishers ; six months, $1.50 ; three lilontbs, tl.OO. 

C l u bH.-Special rates for several names .. and to Pos� 
Masters. Write for particulars. 

The safest way to remit is by 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. Addres! 
all letters and make aU orders. drafts, etc., payable to 

iU lJ N N  & e o . ,  361 Broadway, N ew YOl·k. 
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T H E  

�dtntifi' �Ultri,an juppltu�tUt 
This is a separate and distinct publication from THE 

SCIENTU'IC AM1;RICAX, but is uniform therewith in size, 
every number contai ning sixteen large pages full of en­
gravings. many of wl1ich are taken from foreign papers, 
and accompanied with translated descriptions, rrHE 
SCIEXTIFIC AlHBRICAX SUPPLE)n;�T is published week­
ly, and includes a very wide range of contents. It t>re­
Bents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracill� Biology, Geology, lIineralogy, Natural 
History, Geography. Arch::eology. Astronomy, Chemis­
try. Electricity. Ligbt, Heat, l\Iechuuical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
:Mariue Engineering, Photography, 'l'ecl1nology, Manu­
facturing Industries, Sanitary Engineering, Agrtculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh awl valuable information 
obtainable in no other publication. 

'l'he m().'�t i m J!o/"t a H t  En!1ineeriH!I l J Po/"ks, Mechanisms. 
and l\Ianufuctures at home and abroad are tllustrated 
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, tO cents. Address and 
remIt by postal order, express money order, or chec� 

1ll U N N  & C O . ,  3 6 1  Broatlway. N e w  York, 
Publishers SCIENTH'IC A>1ERICAN. 
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�uildhtg QtdithtU. 
THE SCIENTnnc AMERICAN A U C H I T E C T S' AND 

BUI LDEHS' EDITION is issued monthly, $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equaJ 
to about two hundred ordinary book pages ; forming a 
large and splendid :lIagazine of ArChitecture, richly 
adorned with I'1rgant plat l'� in color:::, and with other fine 
engravings ; illustrating the most interesting examples 
of lUodern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi .. 
dences, city and country, including those of very mod .. 
erate cost as well as the more expensive. Drawings in 
perspective and tn color are given, together with foll 
Plans, Specifications. Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Lal"goest Ch'cu lation of any 
Architectural publication In the world. Sold by all news­
dealers. $2.50 a year. Remit to 

MUNN & C O . ,  Puhli shers, 
_______ 361 Broadway, N ew York. 
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