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WAVE ACTION. 
Waves and wave action form an interesting study. 

We see the billows curling toward the shore, then 
break, the sand and pebbles washing backward with 
them; who has not noted the rapid changes of the 
ocean beach?' This storm tearing it away, and that 
one broadening it out; the gradual wearing away of 
islands along their seaward face, while, at the same 
titne, making to leeward. What is the mean effect of 
wave action on the continents is  a subject which, for 
the most part, has been treated by hydrographers like 
Admiral Davis, Lieutenant Maury, and Beautemps­
Beaupre. Now comes a geologist, Prof. Shaler, who, 
in a recen t paper, discusses the subject from the stand­
point of one familiar with continent formation, that is 
to say, from effect to cause as well as from cause to 
effect. All the rocks, he says, bear undeniable evidence 
that the flea has swung over them in the oscillations of 
the continent in its alternate uprisings and downsink­
ings. All waves, save those comi ng from submarine 
u pheavings, are caused by the wind. Wind comes 
from variations of temperature, the great trade winds 
being an effect of the disparity between the heat of the 
tropics and the poles ; difference in tern perature be­
tween sea and land causing local winds. You can 
study wave action on an ordirJary pond. So says the 
author. If the shore be a shelving one, the waves will 
topple over, as do the ocean's surges, and strike their 
blows. After an artificial pond has existed for a short 
period, it is easy to see w here these repeated blows have 
cut the earth upon its shelving sides, so as to form 
what is cal led a wave scarf, and how the process of 
erosion goes on. On ordinary soil, even u pon rooks of 
moderate hardness, t his wave action combined with the 
freezing which takes p lace in winter breaks up the 
earthy material and bears it outward. 

The tops of the waves move more rapidly than the 
bottoms, thus all wave·swept shores have an undercur­
rent movement of their waters, which sets off from the 
coast line toward the deeper waters. Wherever a wave 
rolls up on a shore, it grind s  up a certain amount of 
material. With the reflux of the surge th is material is 
carried off to the edge of the deeper water, the margin of 
the surf belt, where the undertow comes in to d rag the 
debris still further from the coast. Undertow has no 
influence near the surface, which sett! shoreward while 
it is pressing seaward. Many l ives are lost at the 
bathing beaches, he thinks, because t,he exhausted 
swim mer essays to struggle ashore afoot instead of 
throwing himst'lf out flat in the surface waters. 

Waves while scarfing a beach against the shore build 
out a shelf composed of all the material t hey had 
dragged from the land, save that gone into complete 
solution from grinding. By this he means the outside 
bar, with which every bather is familiar, the same bt'­
ing composed of the detritus. Hund reds, indeed 
thousands, of miles inland are found sandstones and 
clay deposits, which, in nearly all cases, indicate the 
former presence of the sea, under which they were 
formed precisely as like formations exist to-day in the 
outer bars. 

One watches the billows b reak against the coast 
rocks and cliffs. They seem to make no impression 
But the author says that, should we listen during the 
storm, the forceful grinding against their bases of the 
stones the sea has brought, could be distinctly heard . 
This abrasion goes on till, l ittle by little, rocks, ledges, 
cliffs, topple over and are ground u p. 

By wave action the continents are gradual ly brought 
to a state of level surfaces, the waste being distri buted 
into broad plains. 

Th us, says Prof. Shaler, on the eastern shore of 
North America the waves are d riving the shore inland 
to the westward, and building on the sea floor a plain, 
which is constantly extending to the eastward. The 
great southern plain of the United Statt's, including 
parts of the Carolinas, Georgia, Alabama, Mississi ppi, 
and all of Florida, is a portion of such an emerged sea 
bottom, composed of material worn from the older 

parts of the continent. Rains act to cut the land ver­
tically downward , the waves of ocean s  and of lakes to 
plane them off h orizontally. In a general way the 
solar forces fight against the existence of all continents 
and islands. Left to themselves, these solar forces 
would reduce the earth, in the course of time, to the 

'state of universal ocean. 
••••• 

EXTERMINATION OF AMERICAN GAME. 

Railroads and the " man with the gun " are proving 
too much for game, large and small ; the first making 
easily accessible what, not long ago, was remote, al most 
trackless, wilderness and mountain fastness, and the 
breech-loading gun, especiall y  the magazi ne type, en· 
abling the veriest tyro to find hie mark. The last link 
in that great chain of rails that has been uncovering 
the haunts of hoofed game is the new transcontinen tal 
line, the St. Paul, Minneapolis, and Manitoba Rai l way, 
invading, as it does, the last stronghol d of the Rocky 
MOllntain goat, mountain sheep, elk, and woodland 
caribou. The wild country about St. Mary's Lake. th e  
Kootenay lands, too, is now thrown open t o  t h e  sports­
man, cattle raiser, miner, lumberman, and granger. 
Happily in the Yellowstone Park are collected BOme 

[PEBRUARY a, I &}O. 
herds of the noble game once roaming the broad con­
tinent in countless thousands. What remains is in sad 
need of protection from the pelt hunter and the wan­
ton slayer. 

In a recent paper, W. T. Hornaday, taxidermist at 
the Smithsonian Institution and for years a professional 
hunter for an animal collecting agency, computes the 
amount of game now remaining and discusses the pros­
pects of its survival. He says the wildest trail of the 
old days is now scarce a fortnight's journey from 
Broadway. The man who used to content himself with 
a weapon scarcely more accurate than the blunderbuss 
can now buy a breech-loading rifle for $1 8 , and a fine 
double-barreled breech-loading shotgun for $30. The 
magazine gun, he says, is "giving the great American 
duffer a chance ; " stirri ng up his game with his first 
shot, and pum ping lead after it, shot after shot, in rapid 
succession till he brings the animal down or sends it 
away with a mortal wound. 

Another and important aid in extermination is the 
granger. He kills everything he sees, whether in need 
of it or not, the author meeting a man at Rawlins, 
Wyoming, recently, who " offered for sale, at one dollar 
each, thirty-four littl e spotted fawn skins from the 
young of the mule deer, not one of which came from a 
fawn over three weeks old. " 

Practically speaking, the American bison in his wild 
state was long since extinct. Eighteen years ago there 
were millions of them. The elk, 80 the author thinks, 
will be the next to go ; being easy to kill, and his mag­
nificen.t h ead and massive antlers in great demand. 
Once they were spread over the United States, but are 
now found only in Montana, Wyoming, Colorado, 
Idaho, Oregon, and Washington. 

The prong-horned antelope, that picturesque crea­
ture, is scarcely good for ten years more outside the 
Yellowstone Park. He lives in the prairies, open plains, 
or park-l i ke meadows, and can be outwitted by the 
veriest bungler with a good gun. 

Moose, since they range up to the arctic regions, can­
not be wiped out, but in the United S�ates they will 
scarcely last us twenty years, there remaining now 
probably less than 150 head, most of them in Northern 
Maine, Northern Minnesota, and in the main ranges of 
the Rockies. 'rhe head of a large bull moose readily 
fetches $75. 

The caribou ranges the same latitudes as the moose, 
but happily loves the thick woods, the leafy tangles, 
and evergreen forests, and will be hard to exterminate. 
The black tail, or mule deer, our author thinks, will go 
long before his congener, the Virginia white t ail. This 
latter does his own thinking, being keen·eyed and 
alert, and skulking in the thickest timber, will not, in 
all likel ihood, ever be driven even from the Eastern 
States. The Rocky Mountain goat is as good as gone 
with us j all his hau nts are known, and he is being 
slaughtered at whol esale , the author having recently 
bought seventy-five skins, tanned and dressed , from a 
Brooklyn tanner for $1. 50 the pelt. Happily he ranges 
to G lacier Bay, Alaska. The mountain sheep, or big 
horn, is sharing the I'allle fate. 

The ancient Hudson Bay Fur Company is winding 
up its affairs, there being no more furs to be had, and 
an old fur buyer, recently returned from the North­
west, says the business of gathering furs is dead. The 
beaver has become scarce, trappers now seeking the 
once despised muskrat and even the l ittle gray rabbit to 
make up for the lack of beaver, otter, mink, marten,and 
sable. Lynx and bear skins are in great demand. The 
Southern fur seal is gone, and Pacific Coast poachers 
are slaying indiscriminately ;  the California elephant 
seal is extinct ; the walrus is rare ; the great arctic 
sea· cow is gone, its congener, the manatee, a curiosity. 
Bears, particularly the grizzly, wolves, and foxes are 
fast going, and milliners' taxidermists are now slaugh­
tering the singing birds in vast quantities. 

BRIDGE OUR DOWNTOWN SIDE STREETS. 

To the many thousands who have homes in the 
country near the city, and who com e  to New York 
daily to attend to business duties, the problem of how 
to reach their offices and the main arteries of traffic is 
a serious one. The inconvenience is formidable, and 
the dangers are many and at every hand. Nor is the 
inconvenience confined to the residents of New York 
and its suburbs, but every visitor who reaches this city 
by ferryboat has·a taste of the daily sufferings of a. 
large class of people doing business here who have 
daily to cross West St.reet, one of the most crowded 
thoroughfares of the metropolis. West Street borders 
the Hudson River on the west side of the city, and 
thA immense commerce received from the wharfs of the 
Hudson River must be transported across or through 
th is overtaxed thorough fare. 

The population and business of the city has in­
creased to such an extent during the past ten or fifteen 
years that the principal streets in the lower part of the 
city are com pletel y blocked three or four days out of 
the week, the result being very serious delays and con­
sequent losses to merchants and others. It is not BO 
much, however, to this that this article is directed, but 
to the annoyance and dangers of transit for foot pas­
sengers. The lower part of Manhattan Island is ap-

© 1890 SCIENTIFIC AMERICAN, INC.



FEBRUARY 8, 18<)0.] 
proximately V -shaped. The main arteries of traffic 
converg� to certain points where the great business and 
commercial centers are located; the streets are narrow 
and are usually being torn up by the steam, gas, or 
electric su pply companies, so that it becomes a simple 
arithmetical problem how many trucks and vans are 
required to cause the complete stoppage of traffic. This 
problem is being demonstrated alm ost every day by a 
complete blockade and stoppage of all transit, this be­
ing the proof of the question that the limit of taxation 
has been reached and passed. The fate of the poor foot 
passenger is that he must walk to the ferry house, as 
the cars usually are unable to run, and a cab, which 
can only be used by a l imited clailS, is usually blocked 
before reaching th- �rry house. This means splashing 
across a muddy str.,,,,t, with no small danger of being 
struck by a pole or being rolled over by an unruly 
horse, while the sidewalks are not much better, being 
always obstructed and almost blocked with cases, boxes, 
vegetable and fruit barrels, and crates. 

. It has been propoAed to overcome these difficulties and 
dangers by building a raised passageway for foot pas­
sengers over the sidewalks from the ferry houses, across 
West Street, and along the various streets that lead to 
the ferry houses as far as the elevated railroad stations, 
and even as far as Broadway. The benefits of this 
would be incalculable. Plans have been prepared by 
the Pennsylvania Railroad Com pany for laying such 
a thoroughfare through Cortlandt Street to the Cort­
landt Street ferry, and we have prepared drawings 
showing the proposed a.rrangement, which are pub­
lished on our front p�e. 

It is to be hoped that at no remote period this ele­
vated pathway will be carried out, and it is with much 
pleasure that we learn that the first step to that end 
has been taken, as the Board of Street Opening and 
Improvement have granted to the Pennsylvania Rail­
road and the Central Railroad of New Jersey the 
privilege of erecting bridges over West Street. This 
is only, however, a partial cure of the evil, and every 
effort should be made to extend the system at least far 
enough to counect with the elevated railroad stations. 
A plan similar to the one represented on our initial page 
this week was illustrated in the SCIENTIFIC AMERI­
CAN as long ago as June 28, 1884, but not until very 
recently have any measures been taken to carry out 
any plan for the relief of persons who live out of the 
city, and have to cross our downtown crowded streets. 
At first great oppositiou was offered to the grauting 
of the privilege of building even a bridge over West 
Street, and it was claimed that the railroads should 
pay the city for the right conferred. 

As it was demonstrated, however, that the proposed 
venture conferred no especial beuefits upon the com­
panies, and was of incalculable convenience to the 
public at large, these objections were waived, and the 
project is now fairly under way. Such structures 
should not only be put up in Cortlandt Street, but 
also in Liberty, Barclay, and ·Chambers Streets, and in 
case the railroad and ferry com panies are not disposed 
to take hold of the matter, why should not the city do 
so, and thereby confer an immediate benefit upon the 
public? This could be done without im posing any 
burden u pon the taxpayers, for the expense would not 
be very great and the increase in the value of real 
estate along the line of improvement would be so 
great that the improvement could be made to pay 
for itself either by direct assessment of the property 
or by renting the privileges of connecting the second 
stories of the buildings directly with the elevated tho­
roughfares. and thus convert these parts of the build­
ing!!, which now are practically valueless, into stores, 
shops, and restaurants. 

Several of the ferry lines which have found that ten 
minute, and even seven and a half minute. boats are 
not able to handle the enormous crowds that cross the 
river daily, are having plans prepared for double­
decked ferry boats which would complement the bene­
fits of an elevated thoroughfare by enabling the pas­
sengers to pass directly from the upper deck of the 
boat to the footpath without being compelled to go 
to the street. 

••••• 
Patent omee KeCorlD. 

Congressman Butterworth's efforts toward reforming 
the Patent Office deserve immediate success. As he 
was once Commissioner of Patents, he is well qUll.lified 
to j udge of the needs of the bureau. It now occupies 
a small portion of the building which was erected out 
of the profits of running it, and is badly cramped. 

Other bureaus of the government are run at a loss. 
The Patent Office alone makes a handsome profit to 
the government, yet it is in cramped quarters, has an 
insufficient force of examiners, which causes great de­
lay and financial loss to inventors. In some branches 
the examiners are eighteen months behind their work. 
Some of the applications on file are for important in­
ventions which are imperatively needed, but no appli­
cation can be taken up out of order ex"ept by order of 
the Secretary of the Interior, for reasons of public ne­
cessity. 

It should not be overlooked that one of the greatest 
elements of our national proeperity is the advantage 

we p0888i1S over every other nation by reason of im­
proved machinery and mechanical devices, the pro­
ducts of American genius. Great as have been the 
achievements of the past, there was never a time when 
so many useful and convenient inventions were being 
brought out as at present, none of which cq.n be intro· 
duced until covered by letters patent. 

The Patent Office ough t to be given all possible faci­
lities for rapid and efficient administration. The in­
ventors mora than pay all expenses, and there is no 
j ustice in subj ecting them to unnecesl!ary delays. This 
is one of the most im portant subjects now before Con­
gress, and should be dealt with promptly. 

The Philadelphia Inquirer, from which paper the 
above is copied, is quite right in urging upon Congress 
the im portance of taking immediate measures to relieve 
the overburdened Patent Office, and furnishing the 
whole bureau of employes more room and better faci­
lities for carrying on the work: To this end, which is 
somewhat encouraging, the House committee on pat­
ents has been directed to investigate and report, by 
bill or otherwise-

First. -What change in existing patent laws is neces· 
sary to correct any alleged abuses and render the sys­
tem more perfect and efficient. 

Second.-Whether the Bureau of Patents has suffi­
cien t room and facility for the proper and prompt dis­
charge of the business brought before it. 

Th ird.-Whether th e force employed is adequate and 
the compensation of examiners sufficient to secure and 
retain an efficient corps. 

• .  e . •  
The Edi nbu rlrh Exhibition, 1890. 

An international exhi bition of electrical engineering, 
general inventions and ind ustries will be opened this 
summer at Edinburgh. A large guarantee fund has 
been raised and all preliminary arrangements made. A 
large number of exhibits are to be forwarded from 
Paris, including the whole of the Edison collection. A 
site of n inety acres has been secured in a commanding 
situation near Merchiston, to the southwest of the 
city. There are to be two main buildings, one of which 
will be devoted entirely to the electrical exhibits and 
machinery in motion. The two buildings are con­
nected by a covered way, crossing the railway by a 
substantial wooden bridge, and midway between an 
annex will probably be erected. The building for gen­
eral exhibits, which is 700 feet by 200 feet, is ap­
proached from the main entrance by a handsome iron 
bridge crossing the Union Canal. The general char­
anter of the design of the main building is that of the 
French Renaissance. the to wers being, as has become 
almost uni versal in exhibition buildings, somewhat 
Moorish. The engineer and architect-in-chief is Mr. 
W. Allan Carter, M. lnst. C. E., and his assistants are 
Mr. Frank W. Simon, archi tect, and Mr. Penman, 
C.E. 

••••• 
Thin Macadam Koadll. 

Mr. James O wen, county engineer of Essex County, 
N. J. , under whose direction the admirabl e macadam 
roads about Orange have been built, sends the follow­
ing communication OQ their construction to The En­
ginee1'ing and Building Record. 

I obtained my early experience. says Mr. Owen, in the 
sixties, in the construction of park roads in Brooklyn, 
when the thickneilS of pavement was never less than 
sixteen inches, laid on a bed of 12 inches of sand. and 
was undoubtedly a Telford pavement. When, how­
ever. I had to initiate in New Jersey a more economical 
system, I decided on a depth of 12 inches. 8 inches of 
pavement and 4 inches of broken stone; between SO 
and 40 miles were constructed of this depth in the 
aven ues radiating from Newark through the Oranges 
and .Montclair. They have stood the wear and tear for 
sixteen years admirably, of course with proper repairs, 
and in only two or three inlltances did the foundation 
ever blow up. These roads were county roads, and 
really main arteries, but when the local committees 
decided to build their own roads, the divergence of 
opinion and lack of crystallized -sentiment led to the 
adoption of anything from 4 to 12 inche!!, and the result 
has been i n  the same ratio :1S the thickness. The 
Oranges, East, West and the city, have laid their roads 
10 to 12 inches in thickness, and the uniformly good 
condition of their roads is proverbial. Bloomfield 
and Montclair have been building theirs 6 inches, and 
the difference is remarkable ; ruts quickly appear, 
holes are common, and they look, as they are, cheap 
roads. In these cases, however, th ere was an attempt 
at a pavement. In other townshi ps, like Clinton, 
Millburn and parts of Sooth Orange, no attempt· has 
been made further than to spread 4 to 6 inches of 
broken stone on the natnral soil, and the result shows 
that it is to a certain extent a waste of money. The 
only advantage accruing in such a road is to keep the 
wagons from getting mired, but as means of travel they 
do not reach to a very high order. 

In the red sandstone formation of New Jersey, in 
which all the roads mentioned are laid, there are 
crItical periods, especially when the frost is coming 
out, when it seems absolutely necessary to have a 
foundation of some sort to keep the roads from break-

ing up, and only in specially favored localities is it pos­
sible to keep a 6 inch pavement without rutting unless 
there is a sharp faU to the roads. In the latest roads 
built in this section at Belleville I adopted a rule of 
making the thickness of pavement as follows: For 
grades flatter than 1 per cent, 10 inches; between 1 and 
4 per cent, 8 inches; and over 4 per cent, 6 inches. This 
is the thinnest construction advisable in this locality 
with any certainty of good, permanent results, unless 
the roads are merely built as a preventive from miring 
instead of from travel. 

In conclusion, I wish to deprecate as strongly as pos­
sible the idea of doing cheap work in road construction, 
as in my experience there ill more money wasted in 
these attempts than is generally realized. A com­
munity, if  educated to a proper standard, will prefer 
to spend a dollar well than fifty cents in makeshifts, 
and it should be the duty of every engineer to �uide· 
them to that end. 

• .ea. 
Pair . PIAl' Cor Inventor_. 

It is a habit far too common for railway officers and 
some railway papers to speak in a derisive way of any 
man who invents or offers anew device in the line of 
railway appliances, especially if he is not a practical 
rail way man. He is dubbed a " crank," or a . .  coupler 
fiend," as the case may be. One who has devised and 
put into practice a very important device, and who 
has made a fortune by it, is commended and held in 
high honor, notwithstanding the fact that he may 
have pafented a half dozen other devices that are as 
ridiculous as any of those of a real idiot. As the sneer 
of a poor fool has been known to strike palzied an arm 
j ust raised to reap a crowning victory, so there is  no 
doubt that this custom of ridiculing inventors has de­
terred many a man from bringing out some very useful 
device, for fear of becoming a butt for this class of 
ridicule. V�ry many of the most valuable railway ap­
pliances now in practical use have been devised by 
men having no practical experience in railway work, 
and had it not been for this class of inventors, very 
little progress would have yet been made in railway 
im provement. 

Of late, however, more attention is being given by 
railroad men to experiment and invention, and many 
recent patents are in the name of prominent railroad 
men. This fact may tend to elevate the inventive 
fraternity in the estimation of railway officers. We 
say, all honor to the men who spend a dollar in money 
or an hour's ti me in an attem pt to improve upon exist­
ing practices. We live in an age of universal ideas; 
there is a restless and persistent spirit of enterprise. 
Brilliant resuits have followed this practice of u niver­
sal thinking; while there are a few idiosyncratic inven­
tors an4 others whose devices are utterl y worthless, 
there is no justice in this wholesale criticism. There 
are many inventions that fail at first on account of im­
perfections in secondary details, and the inventor 
may not be appreciated at the time. The defects may 
be remedied by !!ome one who comes after him, and the 
device prove to be a great success. The last man re­
cei ves the credit, which in fact belongs to the first, who 
in his day received only ridicule. This is a common 
occurrence, and shows to what unkindness and in­
j ustice this habit of ridicule may lead.-.Atnerican 
Journal of Railway .Appliances. 

...... 
Peter Hender_on, 

Peter Henderson, the florist and seedsman, died re­
cently at his home in Jersey City, of pneumonia. The 
disease developed from the grip. He was 66 years old, 
and until within a few days ago he was in robust 
health. He leaves a wife, two sons, who were his 
partners in business, and one daugh ter. He was born 
in Castle Head , Scotland. in 1823. At the age of 16 he 
was apprenticed to a gardener. He became a careful 
student of botany, and a year later he received a gold 
medal offered by the Botanical Society of Edinburgh 
for the best scientifically arranged herbarium. He be­
came a member of the Society for the Ad vancement of 
Horticultural Science, and prepared a paper for the 
London Gardener'S 9azette, denouncing the then com­
mon practice of holding as secrets horticultural opera­
tions. In 1848 he came to this country. He worked 
for gardeners and florists until he had saved money 
enough to start in business for hiwself. That was in 
1847. He bought land in Wayne, Monwouth, and Mer­
cer Streets, in Jersey City, and started as a market gar­
dener. Some time afterward he added a florist depart­
ment, and then the seed business. His hothouses on 
Jersey City Heights now cover more than five acres, 
an d it requires 100 men to take care of the flowers. 

Mr. Henderson has writ�en many books on horticul­
ture. His first was" Gardening for Profit. " It was 
published in 1866, and more than 125,000 copies have 
been sold. In 1868 he published" Practical Floricul­
ture," and in 1875 " Gardening for Pleasure." His last 
book, " Handbook of Plants," was printed in 1881. 

Mr. Henderson often remarked that he had never 
been sick a day in his life. He Wall a member of the 
New York Horticultural Society, the New York Flor­
ists' Club, the Society of American 1l'lorists, and the 
Seed Dealers' Association. 
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84 Ititutifit �lUtritau. 
A BURNER FOR HEATED COlllPRESSED Am AND the oil, whence it is discharged in that condition from 

OILS, GASES, ETC. the i nner nozzle direct to the mixing chamber, to be 
The accompanying illustration represents a burner there commingled with air supplied through the op­

for use with hydrocarbon oils, gases, etc. , designed to posite side passages. It will be noticed that there are 
be employed for all purposes where a steady, uniform valves in all the pipes for the proper regulation of the 
heat is desired, of a high degree, and free from sul- supply of oil or gaseous fuel. steam, and ai r, as desired, 
phur or other impurities. It haS been patented by accordillg to the work to be done, which may include 
Messrs. David C. Andrews and James F. Seery, of the generating of steam, heating of forges, welding, 

heating blanks for bol ts, firing axles, chisels, etc. The 
system is claimed to be particularly adapted to fire 
machines, generating steam in a few minutes, requir· 
ing but l ittle d raught., dispensing with the use of noz­
zles, thereby increasing the efficiency of the engine; 
allowing the carriage of sufficient fuel, while the entire 
absence of coal dust, smoke, ashes, and cinders is a 
commendation. 

For further information relative to this invention 
i address Mr. D. C. Andrews, No. 24 State Street, New 

ANDREWS .. SEERY'S HYDROCARBON BURNER. 

New York City. Fig. 1 repres!'nts a vertical sectional 
elevation of the burner, and Fig. 2 il lustrates it.s ap­
pl ication in a heating or welding furnace. The lower 
portion of the body of the burner has a heating cham­
ber of annular form, projecting upward from the inner 
walls of which is a tapered portion forming a mixing 
chamber, with a concaved cap piece, above which is 
held a superheating plate in such position as to pro­
vide an annular slit or opening, through which the 
mixed gases issue at the point of ignition of the burner. 
Into the lower end of a central hollow portion of the 
burner body is fitted a nozzle, within which is fitted a 
smaller inner nozzle, both discharging u pward into 
the mixing chamber. Into the outer one of these 
nozzles opens a pipe from an oil reservoir, and into 
the inner nozzle opens a pipe from the annular heat­
ing chamber, another pipe from a compressed air re-

York City. 
. ... .. 

AJbumen Paper Cor BJue Prl .. t •• 
Very pretty effects may be produced by printing on 

ordinary albumen paper sensitized with the following 
solution : 

Citrate of iron Imd ammonia ...... .. . .. ... . . .. . . � drachms. 
Dissolved in water .... . . .. ... .. , . ..... . . . . . . .  2 ounces. 

Red prussiate (,f potash.... . ... .... .. . ....... 2� drachms. 
Dissolved in water . .... ........ ... ........ 2 ounces. 

Mix equal parts just before using, as the luixed solu­
tion wi l l  not keep, and float the paper as on t.he si lv!'r 
bath, film down, for half a minute or so, and suspend 
by one corner in  a dark room to d ry. 

Detail can be brought out allllost equal to silver 
prints, while the ease of working and the cheapness 
make it quite desirable. The prints can be mounted 
and burnished . 

Do not try to keep the paper sensitized, but make u p  
fresh when wanted.-J. T .  M. 

• I. I • 
AN IlIIPROVED CLAlIIP. 

The accompanying i l lustration represents a clamp 
especially adapted for use in connection with articles 
to be �lued, cemented, or otherwise attached. It  has 
been patented by Mr. Herbert Kells, of No. 95 Fulton 
Street, Astoria, N. Y. The body of the clalllp consists 
of two spaced side pieces united at one end by a block 
forming an end bearing surface, the side pieces being 

�.: :=0 0<:'\·��';\, 

united at the other end by a fixed head block 
having its upper end curved. Near the center 
of the inner faces of the side pieces is a longi­
tudinal rib, in which fit grooves of the inner or 
sliding section of the clamp, which may consist 
of a strip of wood or metal of slightly greater 
width than the side pieces, there being another 
beari ng block at the outer end of this sliding 
section. Upon the head block is pivoted a 
latch, and the straining deviee consists of a 
screw with a ball at one end entering a cavity 
in the upper curved end of the fixed head, 
while at the other end is a pivoted handle, 
inl>tead of a winged head, the full and dotted 

KELLS' EXTENSION CLAlIIP. lines in which the handle is shown indicating 
the facility with which the screw may thereby 

servoir discharging into the heating chamber. Another be turned. This clamp is designed to afford a per­
pipe is arranged to admit air or steam through diametri- fectly straight contact surface, whereby, in panel 
cally opposite  passages directly into the mixing chamber work, etc. , the extra piece of wood or metal hereto­
about on a level with the discharge end of the oil sup- fore em ployed to true up the work is dispensed with. 
ply nozzle. This apparatus is inclosed in an open-top­
ped casing or cylinder, to which is jointed an outer cas­
ing extending above the inner casing, whence the outer 
casing is carried inward and downward to about mid­
way of the mixing chamber, around which the inner 
termination of the contin uous wall of this outer cham· 
ber is bent up in cone shape. This forms a passage be­
tween the two casings, the only outlet frOID which is 
toward the point of ignition of the burner, air being 
supplied to this passage to be superheated therein on 
its way to the point of combustion. If desired, in the 
burning of light oils, the oil su pply pipe may be con­
nected directly with the heating chamber to vaporize 

• Ie ... 

AN IlIIPROVED CAR COUPLING, 

A car coupling designed to automatically couple Lars 
of different. heights, and permit the detachment of 
coupled cars fro III the roof or sides of the car, as de· 
sired, is "hown i n  the accompanyi ng illustration. and 
ha8 been patented by Messrs. Charles S. Monroe and 
Clilltoll E. Yeager, or Kinzie, Ind. The coupling is 
shown in  perspecti ve and sectional elevation. The 
couplillg jaw is  seated, by means of a transverse rib, 
on the top of the main section of the drawhead, where 
it is held in a rocking bearing by a clamp. An integral 
draught hook is formed on the front end of the coup­
l ing jaw, and a spiral spring is arranged to bear on 
the u nder side of its rear end, to retain the jaw nor­
mally in closed adjustment, as shown in the sectional 
view, while allowing it to yield to a longitndinal 
thrusting movement of t.he entering coupling l ink, 
the pressure of the spring then causi ng an interlock­
ing of the parts. A cushioning spring is placed on the 
draught rod, received in the rear end of the draw­
head, to sustain the shocks received thereby. Across 
the end of the car a rock shaft is revolubly supported 
in bracket boxes, with crank arms, whereby the shaft 
may be rocked at either side of the car, a rock arm on 
the shaft being connected by a chain with a ring on 
the outer end of the coupli ng jaw. This chain is also 
extended to the roof of the car, to facilitate the eleva­
tion of the coupling jaw when uncoupling is to be 
effected from t.hat point. 

OIL and gas have been discovered in Johnstown, 
Fulton County, N. Y., and the most flattering pro­
spects for these industries have dawned upon this 

KOnOE & YEAGER'S CAR COUPLING.-;:-- quiet locality. 

[FEBRUARY 8, 18<)0. 
AN ATTACHlIIENT FOR PRINTING PRESSES. 

An attachment for cylinder presses, to facilitate the 
printing of additional matter in a color different 
from that in which the body of the sheet is print' 
ed, is represented in the accompanying illustra' 
tion. It has been patented by Mr. Allen DitsDn, of 
Larned, Kansas. On the outer end of the shaft of the 
main cyl inder is a gear wheel mesbing into a gear 
wheel on a �haft hilid to turn in suitable bearings se­
cured to the main frame, the latter shaft being here 
shown to the rear of the main cylinder and directly 
under the fly. This latter shaft carries one or more 
adj ustable attachments, each of which is formed as a 
cylinder or a segment of a cylinder, adapted to hold 
the type or plates to be used in printing the desired 
matter, which may vary from a single line to one or 
more columns. Figs. 1 and 2 represent side and end 
elevations of such a cylinder segment, Fig. il being a 

DITSON'S PRINTING PRESS ATTACHlIIENT. 

sectional view through the attachment and the main 
cyl inder. Each pri nting attachment, when made i n  
the form shown, may b e  clamped o n  the �haft in such 
place and position as desi red, the !>haft being prefera­
bly geared to make two revolutions to one of the 
main cylinder. The type or plate on the printing at­
tallhment receives its ink  from rollers and a fountain 
arranged to operate independently of the rollers which 
ink the forlll on the bed of the press, the d istribution 
being effected by a lever engagi ng a cam groove in the 
gear wheel which operat!'s the attachment. 

Olive 011 for Snake HUe •• 
Dr. C. R. Earley, M. D., Ridgway, Pa. , uses ol ive oil 

with in variable succ!'ss as a cure for rattlesnake poison. 
It is given i n  doses of a tabl!'spoonful. Half a dozen 
doses, at frl'quent intervals, is sufficient. The doctor 
has treated many cal>es, always successfully. In thllse 
days of olive oil adul terat ion, care should be takeD to 
secure the pure article. 

,. .... 
AN IlIIPROVED STOVE PIPE. 

A pipe adapted to be con veniently and rapidly put 
together and easily opened, for cleaning or other pur­
poses without removing the pipe, is il lustrated here-

TURNER'S IMPROVED STOVE PIPE. 

with, and has been patented by Mr. James E. Turner, 
of Delaware, Ohio. The edges of the seam or joint of 
the pipe are formed with flanges adapted to receive a 
break joint plate, as shown i n  Fig. 2, for covering the 
sides of the pipe section. The plate has notches fltting 
on to rivets or pins secured to the sides of the pipe sec­
tion, and on the outer end of each rivet is a hook 
adapted to enga�e the opposite rivet or pin ,  as shown 
in FigR. 1 and 3. By disconnecting the hooks the pi pe 
may be sufficiently opened, while in place on the stove 
to afford facil ity for cleaning. 
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FEBRUARY 8, 1 890.] 
THE ARMSTRONG 9-INCH GUN. 

The 9-inch gun mounting h erewith illustrated. and 
which will serve as an exampl e  of the type generally 
known as a carriage and slide in t.he British service, 
is intended to be fired over a 6 ft. parapet or from 
a gun pit. Our engraving and the following descrip­
tion are from Engineering. 

As the platform or slide is mounted on a ring of live 
rollers, an all· around fire can be obtained, while the 
area of the gun pit exposed to shell fi re is  a circle of 
less than 20 ft. in diameter, and from this m ust be de­
ducted the area of a circle 12 ft. in diameter, occupied 
by the concrete foundation, which forms a solid block 
about 2 ft. 6 in. high in the center of the pit. It will 
thus be seen that a very small space is exposed to the 
enemy's fire, and even this is protected by the 6 ft.  
parapet. 

Many eminent, officers object to a completely inclosed 
emplacement, on account of its l iability to act as a trap 
for well-directed shells. The parapet, however, need 
not be continued all around . as the rear may be left 
open to allow of the exit of the projecti le. 

A special feature in the �un is its capability of firing 
at night. For this purpose the ordinary day sights are 
fitted with an ingenious and easily attached contri v­
ance, which will be hereafter described. For the pres­
ent it will be sufficien t to say that the ordinary sights 
are illuminated by a small incandescent lamp, the rays 
from which , passing through a l ens, are converged, so 
that only a minute point or line of light, j ust sufficient 

to distinguish the sight, is obtained. By means of an 
adj ustable resistance, the l ight can be modulated to 
suit the degree of darkness of the night or the eye of 
the observer. 

The carriage admits of 15 deg. elevation and 7 deg. 
depression being given to the gun. This allows objects 
quite close to the gun to be hit, and also of a range of 
about 8 ,500 yards being attained. T'he penetrating 
power of the projectile, even at this great range, is at 
least 4% in. of iron, which is quite as much as some of 
the older classed, but still serviceable, ironclads carry 
on their sides. 

At the rear of the slide a platform it! fitted for work· 
ing the gun, from which, after t.he loading operation is 
complete, one man is able to elevate, traverse. and 
fire the gun without further aRsistance. The lOass to 
be revolved is over eleven tons, and it will therefore 
be seen that this is a considerable achievement in de­
sign ; one great advantage being that it enables the 
man in charge to see his obj ect, and to cO!'rect the l ay­
ing up to the moment of firing. 

There is an electric firing' key, in the form of a pistol , 
which is held in the hand, so that no delay is occasion­
ed by looking for t.he firing key. The fiting battery is 
placed, as shown, so as to be well  out of the way, but 
yet always handy for inspection. A metal arc is let 
into the stone coping around the top of the concrete 
founrlation. This arc is grad uated in degrees, and a 
pointer on the platform indicates the exact posi tion of 
the gon, so that the latter can be elevated and tra­
versed by signals from a distant observing stati on. 
Both operations can be carried out from the floor of 
the emplacement, and therefore under cover of the 
parapet. 

$titutifit �mtritau. 
The carriage is a compact structure of steel, each side 

consisting of a pair of steel plates, between which is 
interposed a cast steel skeleton bracket. The three 
parts are firmly riveted together. The two sides are 
connected by transoms of steel plate and angles and a 
bottom plate of the same material. There is a curved 
shield attached to the top of the carriage brackets. It 
is made from 1M in. steel plate. This gives ample 
cover both to the vulnerable portions of the carriage 
and also to the men who may be employed in loading 
or in laying and firing. 

Permanent rollers are fitted to the carriage to allow 
it to run up after firing into the firing position. The 
carriage is kept from j umping by strong steel clips un­
der the plat.form. 

The platform also is of sim ple construction, consist­
ing of two strongly built up girders of steel connected 
by transoms. On the upper surfaces of the gi rders the 
carriage rests, and to the lower surfaces is attached 
the upper roller path. The lower roller path is a sin· 
gle steel casting which is firmly bedded into the con­
crete foundation, and i s also secured by t wenty large 
anchor bolts. The slide is secured to the path by cli ps 
similar to those attach ing the carriage to the slide. 
Around the outside of thi8 path is attached a toothed 
rack into which a pinion works. This pinion is actu­
ated through simple bevel gearing by the rear hand· 
wheels, so that the gun can be traversed directly from 
the platform in rear, or from the floor of the emplace­
ment. 

ARMSTRONG 9'2 INCH GUN MOUNTED. 

Between the u pper and lower roller paths a ring of 
l i ve rollers works. This enables the carriage and slide 
to traverse al most without friction, and this accounts 
for the ease with which it can be manipulated. The 
rollers can be taken out and examined with a very 
smal l amount of labor ; and, as they are well covered, 
very little grit or dirt finds its way in. 

It has been already stated that the gun can be ele­
vater} from the platform at the rear of the slide. This 
is effected by a shaft running para llel with the top of 
the slide, along w hich shaft a worm slides during re­
coil. The worm gears into a worm wheel ,  on the spin· 
die of which is a pinion engaging the toothed arc fixed 
to the gun.  The worm wheel is not attached directly 
to the pinion spindle, but to the friction disks com­
pressed by a screw on the end of the spindle, so that 
when the gun is fired this portion of the gear may be 
allowed to slip without any undue strain on the worm. 

The carriage is fitted with a single forged steel 
Vavasseur recoil cylinder, which is bolted to the bot· 
tom plate. The piston rod is fixed to the front of the 
slide, The piston is fitted with a rotating valve with 
two ribs, which slide in rifle grooves cut in the cylin· 
der ; ports are cut in the piston, and corresponding 
ones cut in the rotating valves. The cylinder is fllled 
with oil, and the ports are sh aped to give a uniform 
velocity of t.he liq uid through the ports, and t herefore 
a uniform pressure within the cylinder during recoil. 

After the gun is fired it can be kept back, with itR 
carriage, at the rear of the slide, by an autolllatic pawl, 
fitted to the right side of the �lide. This pawl is re­
leased by the simple movement of a lever, and the gun 
is thus allowed to run out into the firing positioll. This 
arrangement is not generally used, as the gun is loaded 

85 
when run out ; but it is useful for getting to the front 
portion of the slide when necessary. 

• I • • • 
Dancer of High Prellll u re Electric Llghtll. 

A recent numbel' of the Boston Globe says : 
As Patrolman S Good was patrolling his beat on 

Washington S treet last evening he passed close to the 
curbstone opposite the building numbered 731, and as 
he did so he experienced an electric shock. As he ad· 
vanced nearer the building to investigate he experi· 
enced another shock, and the nearer he approached the 
stronger the electricity seemed to be. 

The officer was puzzled as to the cause of the strange 
demonstrations, and while he was making an exami­
nation a large crowd, almost blocking the street, col­
lected. He then rapped for assistance, and Patrolman 
Moore and Sergeant Boston responded. 

The crowd, wit.h much difficulty, was held back from 
the spot, but, notwithstanding this, several advanced 
near enough to receive a portion of the electric fluid 
that appeared to be playing hide and seek over the 
entire front of the building. While the officers were 
awaiting the arrival of an electrician, to ascertaiu the 
difficulty, a homely-looking black dog came along and 
touched the side of the building. He gave a loud yelp 
and i n  an instant his entire body was enveloped in a 
blue flame and the animal fel l  dead. No one would 
touch the body, and it continued to burn almost to a 
crisp. The cause of the difficulty was a wire attach ed 
to an arc light, which became loose and charged the 

iron work in the front of the b uilding. The capacity 
of the current w'as 1 ,000 volts, and one of the electric 
light employes who arrived later to remove the dan­
gerous oblStruction said that bad any one brushed 
against the walls of the b uilding, it would have been 
sure death. The entire sidewal k was cha rged with the 
current, extending to the curbstone. The obstruction 
remained for almost an hour before the current was 
turned off. 

• • • • • 
Natural Ga. at Findlay, Ohio. 

A Findlay letter to Light, Heat, and Power says : 
All the week people have been going out to the Hud­

son farm, between Stuartsville and Van Buren. to see 
the great gas well which the Northwestern Gas Com­
pany brought i n  early in the week . There is no sort 
of doubt but what it is the greatest well yet struck in 
North western Ohio. The pressure is tremendous and 
yield enormous. The gauge shows over 35,000,000 feet 
of gas per day, and the roar of the escaping gas is deaf­
ening. The Findlay Gas Trustees, who own all the 
surrounding leases, are erecting a derrick on the tract 
immediately adjoining on the south,  and expect that 
they will also strike it rich ; but if they do, it will be 
something remarkable, for it is rare indeed that two 
great wells are struck in the same neighborhood. 

Prof. Orton's recent prediction that nine years from 
now will see the total extinction of gas in Northwestern 
Ohio is lau ghed at by operators h ere. Even if the old 
wel ls  should fail after four or five years' service, new 
wells are con t.inually being drilled. and the city of Find­
lay alone has territory enough to supply, at the present 
rate of consumption, a population of 4Q,OOO inbabitants 
for twenty years. 
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Shoe Leather 011 •• 

Animal oils and greases incorporate themselves with 
the fiber; they do not. evaporate. Their action is like 
that of compounding various metals-instead of form­
ing a composition, in the one case, all the elements are 
so compounded that their individuality is lost, and 
separation is almost impossible ; in the other, the ele­
ments are mixed, but can be separated almost without 
loss in bulk. Moisture will cri ve the grease to the sur­
face, and gradually the i nterior will be robbed of its 
life, but there is no evaporation. Consequently the 
leather retains its flexibility much longer than when 
the grease is also drawn out by heat and the action of 
the air. 

Animal oil does not penetrate the leather so quickly 
as oils that are more volatile , but. this very quality is 
whitt makes them more valuable, as they are taken up 
by the fiber, not simply sucked in and filling around 
it, and they are equally difficult to draw out. Ran­
cid oils, oils that have undergone a chemical change 
that marks the first step toward vitiation, have lost 
their most valuable properties, and the process of de­
cay which has begun introduces gases, creating the 
volatile element which so quickly robs the leather of 
its nourishment. At the same time the fiber is inju red 
by the decaying grease. 

Vegetable oils rank next to animal in their preserva­
tive qualities, but the oils extracted from flax seed and 
cotton seed, u nless purified, are of such gummy nature 
and so easily affected by heat that they are unfit for 
use by the currier. Cotton seed oil, puri fied as it is 
when sold for sweet oil, is an excellent but an expen­
sive oil for leather. Pure olive and castor oil possess 
the qualities requisite for preserving leather and keep­
ing it soft, but their cost precludes their general use. 
Castor oil is.the best, and for reoiling it is not surpassed 
by animal oils. 

Fish oil is used more than any other, and to its use 
may be attributed much of the poor wearing 
qualities of the leather now in the market. 
B y an improved process of manufacture, fish 
oils are deodorized so thoroughly that their 
presence cannot be detected. They pene­
trate more re-adily than either animal or 
vegetable oils, but they do not incorporate 
themselves with the fiber. They simply fill 
up the interstices, and being of a light na­
ture, they are easily drawn out by heat or 
moisture. They impart a soft condition to 
the IE'.ather when it is new, as much so if not 
more than do the animal oil!.', and bel'.ause of 
that; they are not condemned. If used freely 
in connection with hard grease, they become 
rancid, and impart an odor which is retained 
as long as there is any grease in the leather. 

Mineral oils are being introduced quite 
freely, and as they are thoroughly deodor­
ized, they find ready purchasers. These oils 

very neat. An engine has just been equipped with the 
Woolf valve gear, a design which only needs two ec­
centrics per locomotive and in which the link is sup­
planted by a block sliding in a movable guide. The 
road has had no experience with this gear, but several 
roads in the Northwest have engines equipped with it, 
and good results are obtained. 

.. . .  , . 
IMPROVED GATE FOR RAILWAY CROSSINGS. 

A gate designed to be operated by an approaching 
locomotive and trai.n of cars, to prevent travel over 
the road crossing until after the cars have passed by, 
is shown in the accompanying illustration, and has 
been patented by Mr. Abram B. Anthony, of No. 19 
North College Street, Schenectady, N. Y. At a proper 
distance from the road crossing a transverse shaft is 
journaled in bearings clipped to the base flanges of the 
rails. An aru.. is secured to this shaft near the inner 
side of one rail, and the outer end of the arm is piv­
oted to a forked link which is loosely connected at its 
other end to a treadle lever rigidly fastened to one of 
the cross ties. This treadle lever is preferably a steel 
plate, sufficiently elastic to be normally retained above 
the face of the rail near which it is placed, while it 
will be depressed by the flanges of the locomotive and 
car wheels passing over it. Upon the extremity of the 
transverse shaft a rock arm is secured, projecting ill an 
inclined position opposite to that of the arm secured 
on the same shaft near the inner side of one of the 
track rai ls. On the end of the rock arm is pivoted a 
r"d, and a rod and chain connection extends th ence to 
a grooved pulley on a shaft journaled in a post or 
standard located at one side of the track, to which the 
chain is attached, there being intermediately inter­
posed a spring shock absorber. A similar rope or 
chain is secured by one end to a larger grooved 
pulley on the same shaft, and extends forward, with 
the Jnterposition of another shock arrester, the end 
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s.ary, because the system pursued generally is to buy 
any given property outright, and retain some one who 
has been prominently connected with the b usiness to 
superintend its continuance under a salary. Thus the 
business is conducted by experienced hands. The idea 
jnvolved in the purchase on the part of the vendee 
is that for himself and his associates he can command 
a b usiness which will pay as an investment much more 
than the paltry two or three per cent which the same 
money will command at home. 'I.'he investments taken 
are generally sound. substantial, thoroughly estab­
lished business ventures, and the direct consequence 
of this influx of foreign capital, so far, has been highly 
beneficial. The ultimate tendency, we believe, will  be 
to secure further investment in enterprises that need 
additional capital to promote further progress. We do 
not believe in the alleged statements of the opponents 
of these investments, that the ultimate outcome will 
be a drain on our resources to enrich a foreign bond­
holder, for whenever that point is reached that his  
interests are greater in this country than in the land 
of his natiVity, it has generally resulted in the moving 
to that country of the foreign bondholder. It is a 
monstrous and pernicious doctrine to uphold that the 
foreign bondholder has been a drain upon this cou n­
try's resources. On the contrary, we owe to him the 
means by which our resources have been brought to 
theil' present great development. and his coming should 
be encouraged rather than impeded. 

.. . .  � .  
The St. (Jlalr Tunne] , Port Huron, Mich.. and 

Port Sarnla, Ontario. 

This tunnel, which is being constructed by the Grand 
Trunk Rail way Co. , of Canada, under the St. Clair 
River-between Port Huron, Mich., and Port Sarnia, 
Ontario, connecting the lines of the Grand Trunk, of 
Canada, and the Chicago and Grand Trunk Railways 
-is expected to be completed by the end of next year. 

According to a consular report which we 
have recently received, the progress during 
the last two years has been slow, and the 
work difficult and expensive. m uch money 
having been expended in experimental and · 
preliminary work. The tunnel is being con­
structed at this particular point on account 
of the comparatively shallow depth of water, 
the favorable materials of the river bed, 
which are shown by the borings to be com­
posed of rock at a depth of from 90 feet to 95 
feet below the surface of the water, overlaid 
with a bed of clay, the short line of new rail­
way that will be req uired, and the possibility 
of constructing both the tunnel and its ap­
proaches in a straight line. 

are the worst possible that can be put into ANTHONY'S AUTOMATIC GATE FOR RAILWAY CROSSINGS. 

The tunnel will be 2,267 yards long, of 
which 777 yards will be under land on the 
American side, 770 yards under the river, and 
720 yards under land on the Canadian side. 
Nearly 500 yards of the portion under the 

leather. They have wonderful penetrating 
properties, but they are heating, and thei r volatile pro­
perties deprive them of the permanency so necessary 
for the preservation of the leather. They do not take 
kindly to other oils or greases, and are easily cut by 
water. While the natural heat from the feet will cause 
evaporation, particularly if the leather is moist, they 
do not become rancid, but they are more injurious to 
the fiber than even the most rancid animal oil. 

The shoe manufacturer should condemn all leather 
treated with m ineral oils. A little care on his part will 
enable him to determine the oil used, whether animal, 
vegetable, or mineral. Good grain and clear fleshed 
stock invite the eye, and if properly treated with 
oils the leather will prove acceptable, but grease is the 
life of the leather, and j ust in proportion as the grease 
is pure and incorporates itself with the fiber is the 
leather durable or otherwise.-"Boots and Shoes " 
Weekly. 

. ' . '  . 
Shop Notea. 

In the shops of the Manhattan Elevated Railway, 
New York City, work is produced at a minimum c08t by 
a j udicious use of jigs, templates, special appliances, 
etc. In turning bolts, says the Master Mechanic, they 
use two sets of gauges, one set of standard finished 
sizes and the other set of slightly larger dimensions. 
The latter is used for all work which m ust afterward 
be hardened and ground, and the former is used for all 
work not hardened and for grinding hardened work to 
finished sizes. Connecting and parallel rods are milled 
on both heads and bodies, instead of planed, the only 
planing being the flnishing cut on the end of the main 
rod after the parts have been fitted together for the 
reception of the box. Guides are forged out of scrap 
iron and are finished by milling. They are casehard­
ened and afterward ground. The standard crosshead 
on this road u�ed to be built up from a n umber of 
pieces, nearly all of which were wrought iron or steel. 
Their standard is now of cast steel, which is much 
cheaper and reduces the number of parts. They are 
using cast steel and pressed steel to quite an extent in 
the place of 6&St and malleable iron. The boiler fronts 
1101'11 now made .f pressed steel, and their appearance is 

of the chain being secured in a groove of a pulley on 
a shaft journaled transversely in the gear casing of 
the gate. The passage of a train over the treadle lever 
operates its connections, through the transverse shaft 
and to the gear casing of the gate, to lower the gate 
across th " "'oad crossing, a spring within the gate cas­
ing restoring the gate to vertical position after the 
train has passed. The spring shock arresters · are de­
signed to prevent too m uch vibration of the gate bar, 
and absorb any shock liable to inj ure the gearing of 
the device. 

. ' . ,  . 
The Indux of' F'oreljtD (JapUal. 

About eighteen months ago, investments of foreign 
capital, particularly that of British capital, began to 
be made in American commercial enterprises. 

This investment was suggested and stimulated b y  
the organization of  a corporation w hich " syndicated " 
the sale of the Sir Ed win Guinness ale and stout 
breweries, of Scotland. The surplus capital of the 
world's metropolis having turned such a quick penny 
in this speculation, immediately sought for a new field ; 
and naturally attention was directed to this country. 
A thorough system of exploitation began. London 
and other large English municipalities have a body of 
highly trained and skillful men called " chartered ac­
countants," whose reports 'are accepted with implicit 
faith by all financial institutions ill England. The 
task which these men had to perform was to verify 
the book accounts of the various institutions, take an 
inventory of the plants examined, and substantiate 
statements made in regard to business. The work of 
investing in American enterprises in a short time be­
came a regular organized business. A large number of 
properties have been examined by these chartered ac­
countants, and negotiated through the brokers of va­
rious syndicates. It is not one but many different or­
ganized financial associat.ions which have taken up 
these properties and " floated " or " placed " them. 

The result, the editor of the Architecture and Build­
i""g believes, will be highly beneficial to the industrial 
interests of the country, provided the venders keep 
good faith witlt. the vendees. This provision is neces-

river will be almost level. At either end of 
this section there will be a gradient of 1 in 50, until the 
approaches are reached. The length of the ascent on 
the American side will be 1 ,633 yards ; on the Canadian 
side, 1 ,657 yards. The minimum depth of the tunnel 
below the bed of the river will be 15 feet. and the maxi­
mum below the surface of the water 66� feet. There 
will be but a single line of rails. The cross section will 
be circular, and the clear internal diameter 20 feet. 
The lining will consist of cast iron. The total cost is 
estimated at £517,500, of which the Dominion govern­
ment has granted the company a subsidy of £77,625. 
The advantages to be gained by the construction of 
the tunnel are a reduction in the expense of transport­
ing trains and a degree of regularity in the service not 
obtainable by ferry, through the river being obstructed 
by ice in winter and by vessels during the season of 
navigation. According to the United States consul at 
Port Sarnia, the ton nage passing up and down is esti­
mated to be nearly five times as much as that passing 
through the Suez Canal, and the necessity for a tunnel 
is shown by the enormous amount of traffic annually 
carried across the river St. Clair i n  connection with the 
Grand Trunk Rail way. During the year ending June 
30, 1889, 184,000 through and 13,500 local cars were 
transferred by ferryi ng ; an average of 524 a day, or 
22 6 per hour, which is equivalent to the crossing of a 
boat load of cars every forty-eight minutes. 

• I . '  • 
DANIEL DRAWBAUGH, with some of his friends 

and neighbors. was in Harrisburg recently, giving tes­
timony before M. Ott, the examiner, in the suit of the 
United States agai.nst the Bell Telephone Company. 
This testi mony is intended to substantiate the two 
charges that Alexander Graham Bell has no right to 
the telephone patent, because it was obtained by fraud 
in the Patent Office, and, even if it were obtained with· 
out frand, he has no right to it because Daniel Draw­
baugh was the prior inventor. Amomg those whose 
testimony was taken was James Brooks, of Shiremans. 
town. Cumberland County, Pa. , which is near Draw. 
baugh's home. He swore that he used the telephone 
in Drawbaugh's workshop between 1873 and 1874, 
before Bell had even aDDO\Ulced such "u iuveutioD. 
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BRIDGING NEW YORK STREETS. 

West IiJtreet runs along the Hudson River front of 
the city of New York. Over eighty years ago its width 
was assigned it as 70 fe!lt. Since then, within a com­
paratively recent period, an act has been passed by the 
legislature to widen it, and the bulkhead line has been 
carried out into the river in many places, so that it 
there forms a very wide thoroughfare. At several 
points the street is crossed daily by an immense num­
ber of people. These points mark the location of im­
pOl·tant do wntown ferries, such as the one operated in 
connect ion with the New Jersey Central, the Pennsyl­
vania, t,he Erie, and the Delaware, Lackawanna and 
Western Railroads. Another point is at the : foot of 
Rector Street. At Pier 8, situated at the foot of this 
street, large steamers running between New York and 
Sandy Hook in connection with the Central Railroad 
of New Jersey make their landing, receiving or dis­
charging at each trip, in the height of the season, 
several thousand passengers. 

To provide relief for such cases as these an act was 
passed in the year 1889, by the legislature of the State 
of New York, which is embodied in Chapter 347 or

" 
the 

laws of that year. This gives power to the Board of 
Street Opening and Improvement to authorize the con­
struction of bridges over streets of New York. (Jnder 
this act permission was applied for by the Pennsylvania 
and New Jersey Central Railroads to erect bridges. 
The petitions were taken .  into consideration by the 
Board of Street Opening and Improvement, consisting 
of the following city officials, ex-officio members : the 
Mayor, Comptroller, Commissioner of Public Works, 
President of Public Parks, and President of the Board 
of Aldermen. Resolutions authorizing the construc­
tion of two bridges have now been passed by them. 
One is to be erected by the Central Railroad of New 
Jersey, and i. to cross from the northeast corner of 
Rector and West Streets to Pier 8. This is to accom­
modate the Long Branch passengers. The other is for 
a bridge to cross from the southeast corner of West and 
Cortlandt Streets to the ferry house of the Jersey City 
Ferry. 'rhis bridge is to be built by the Pennsylvania 
Railroad. 

As passed, the resolutions call for substantially the 
Bame bridge in each ca�e, except as regards the span 
and wid t,h. The Central Railroad's bridge is to have 
81 feet clear span, without support or stairs of any kind 
within that limit, and its width is to be 8 feet. The 
Pennsylvania Railroad bridge is to have a clear span of 
100 feet and is to be 13 feet wide. The other require­
ments apply to both bridges. In general they are as 
follows : 

The plans and specifications are to be approved by 
the Board of Street Opening and Improvement. The 
bridges are to be for the use of pedestrians only, and 
calculated to sustain a moving load of 100 pounds to 
the square foot.. The trusses are to be 8 feet or more 
in depth. Sixteen feet clear head room is to be pro­
vided beneath them. A 4% foot guard rail is to run on 
both sides to prevent accidents. No part of the struc­
ture is to be built IIpon the sidewalk. While the main 
structure comes under the jurisdiction of the Commis­
sioner of Public Works, the Department of Docks, in 
consequence of the widening of West Street already 
alluded to, is named in the resolution as having cog­
nizance of the western portion. Proper drainage of the 
structures is to be provided for, and the bridge is to be 
roofed. To cover all contingencies a bond of $25,000 is 
to be filed by the company constructing the bridge. 
The city is  �o be held harmless in the event of damage 
or injury from constructing or operation of the bridge. 
The permit is revocable at the pleasure of the board, 
and if they so direct, the structure must be removed at 
the expense of the railroad within thirty day". No 
news stand or similar structure and no advertising signs 
are allowed where the bridge extends over the public 
street. Their use is to be absolutely free to the public, 
who are to havp full access at both ends. The eastern 
ends of both bridges enter buildings situated on the 
corners named . Within these buildings the stairs will 
be constructed. 

The Pennsylvania Railroad Company contemplates 
running double deck ferry boats. These, in connection 
with the elevated road over which its cars are soon to 
run in Jersey City, will afford its passengers a practi­
cally independent mode of communication. It is pro­
posed, when the time comes. to lift up the ferry house 
on the New York side, raising it bodily 14 feet, and to 
build adequate supports beneath it. The present 
waiting rooms and ticket offices will then be on the 
level of the bridge and u pper decks of the ferry boats. 

We illustrate on our front page what the Pennsyl­
vania Railroad Company designed doing in furtherance 
of this idea. Recognizing the fact that a great many pas· 
sengers came by the elevated railroads, they prepared 
plans in continuation of the bridge, carrying an ele­
vated sidewalk up the south side of Cortlandt Street 
to connect with the elevated railroad system. Were 
this carried out, passengers could take the elevated 
rail road cars uptown and be placed on board the cars 
in Jersey City without ever touching the ground . For 
the present, at least, this plan wi ll not be carried out. 

Olle of tbe proposed arrallgeUlellts was to construct 

j'cieutifi c �mtricau. 
an arcade through the buildings lying between West out between the seeds, so as to give them the appear­
and Washington Streets, or perhaps Greenwich Street, ance of being sunk in it, and this growth is continued 
which arcade would naturally be filled by stores and until met by a similar growth from the pericarp, so 
stands of various descriptions. This, however, has that the cavity of the ovary is then filled up with pulpy 
probably been abandoned. tissue. The outermost layer of cells of the ovules also 

Our views showing the proposed plans were prepared undergo a change, their inner and side walls becoming 
from detail drawings furnished us by the officials of lignified and the outer wall becoming mucila�inous and 
the Pennsylvania Rai lroad Company. forming part of the mucilage of the pulp, just as it  

• , • • • does in linseed. The red color of dulcamara berries is 
Natural HI.tory N ote.. due to the appearance of a large number of chromo-

Temperature of Tree8. - From some observations plastids derived from the chlorophyl granules. At 
recorded by Mr. H. L. Russel in the Botanical Gazette, the same time that this formation takes place, the 
it appears that, as a general rule, the temperature of starch in the fruit becomes changed to sugar. 
the interior of a tree is somewhat higher than that of Perfume of the Ro8e.-In an elaborate article on this 
the air, except during the warmer parts of the day, the subject in the Bulletin of the French Botanical Society 
maximum temperature of the air being generally be- M. R. Blondel states that the odor of the rose is chiefly 
tween 1 and 2 P. M., and the minimum between 6 and developpd in the group Centi/olire, and especially iu R. 
7 A. M. The comparative tables !!how that heat is centifolia, Mill. The group Caninre possess a similar 
absorbed and radiated more rapidly in the outer layers perfume, which is, however, generally much more 
than in the center. feeble. The hybrids produood by crossing tea roses 

Experiments made at a time when the buds were (R. fragran8, Riv. ) and Bengalese roses (R. 8emper­
starting, in order to determine whether the chemical jloren8, Curt.) with R. eentifolia give a great variety 
action carried on in the tissues gives rise to heat, led to of odors ; while the noisette roses (hybrids of R. m08· 
the concl u6ion that it is very doubtful whether the chata and 8empeljlol'en8) are generally scentless. In 
metabolic processes involved generate enough heat to the group Bank8ire, R. Bank8ia alba possesses a very 
influence the ordinary thermometer. A curious dif- pronounced odor of violets, while R. Bank8ia lutea has 
ference, however, was discovered in the wood of the no marked perfume. The group Cinnamomere, with 
oak and pine in winter, the author having found that one or two exceptions, do not possess a strong odor, 
the temperature of the pine was lower than that of and the Pimpinellifolire are likewise nearly scentless. 
the oak at all times except during the latter part of the In the grou p Villosre the flowers have but little per­
night and early morning. This is attributed to the fume, but the leaves are glandular, and in R. villosa, 
thick coating of the leaves on the pine preventing L. , emit a terebinthaceous odor. The section Rubigi­
absorption of heat by the trunk, since the larch, which nosre (sweet briers) are also remarkable only on ac­
has similar wood, resembles the oak rather than the count of the peculiar perfume emitted by the leaves of 
pine in the matter of temperature. The further con- several species. In the petals of the fragrant species 
clusion is reached that the direct absorption of heat is. the essential oil resides in the cells of the upper and 
the main cause of the high temperature of trees, and under epiderm ; its presence may be easily detected by 
that it is largely dependent upon the character of the the use of osmic acid. 
bark, smooth-barked trees being warmer as a rule M. F. Crepin confirms the statement that the odor 
than thick-barked ones. contained in the glands of the sweet brier, R. rubigi-

The LongeVity of Birds.- The swan is the longest- nosa, L., and of the species nearly allied to it, is totally 
l ived bird, and it is asserted that it has reached the different from that of the other species of the genus. 

. 

age of three hundred years. Knauer, in his work en- • • • • • 
titled " N  aturhistoriker, " states that he has seen a The Adulteration 01' ConCectlonery. 
falcon that was 162 years old. The following examples 

To the Editor of the Scientiftc Amm'ican : 
are cited as to the longevity of the eagle and vulture : 

In the editorial notes in your issue of January 18 you 
A sea eagle captured in 1715, and already several years 

refer to the use of terra alba in confectionery, and state 
of age, died 104 years afterward, in 18 19 ; a white-

that the Board of Trade Jou1'T�al of Portland, Me. , is 
headed vulture, captured in 1706, died in 1826 in one 

authority for the assertion that 6,000 tons of terra alba 
of the aviaries of Schoenbrunn castle, neal' Vienna, were recently imported through this port for use in 
where it had passed 118 years in captivity. 

confectionery. I have before me the letter of the 
Parroquets and ravens reach an age of over one 

editor of that publication in which he affirms that he 
hundred years. The life of sea and marsh birds some-

had no authority for the statement, but that the arti­
times equals that of several human generations. Like 

cle was clipped from some other publication and the 
many other birds, magpies live to be very old in a state 

credit left off in the make-up by mistake. I have been 
of freedom, but do not reach over 20 or 25 years in 

unable to trace the statement about the terra alba to 
captivity. The domestic cock lives from 15 to 20 yearl', 

any reliable source, or to find any truth in it. 
and the pigeon about 10. The nightingale lives but 

The other statement in your note about the lozenges 
10 years in captivity, and the blackbird 15. Canary 

shi pped to St. Louis over. the South Shore Railroad 
birds reach an age of from 12 to 15 years in the cage, 

emanated from the National Druggist, and I have be­
but those flying at liberty in their native islands reach 

fore me the letter of the editor of that publication say­
a much more advanced age. 

ing that the affair occurred five or six years ago, before 
Longevity of Elephants. -The journals of Ceylon 

the National Confectioners' Association was organized. 
have recently mentioned the death of an elephant that 

Believing the SCIENTIFIC AMERICAN to be a fair and 
was well known on the island and had been seen by 

honorable publication, that would not willingly do 
several generations of  Englishmen. He was called 

iuj ury to an honorable calling, I write so that you may 
Bello and had belonged to the last of the kings of 

lIIake such reparation as would be proper, to counter­
Kand y. He was one of the hundred elephants that 

act the harm done by the publication in your Widely 
were taken by the English government in 1815, when 

circulated journal ; for the circulation of such reports 
the Kandyan dynasty was overthrown. At this 

is an inj ury to the trade. 
epoch, the elephant was said to be fifteen years old. 

There is no terra alba used now by any reputable 
If this is correct, he died a natural death at the age of 

manufacturer of confectionery. Tne National Con­
eighty.nlne years. fectioners' Association " offers a reward of one hun-

Relation of Plants to Soil.-Mr. G. Vi lle, In It paper 
dred dollars for evidence that will enable it to convict 

read before the Academy of Sciences, of Paris, shows any person of adulterating confectionery with poison­
that the composition of the soil influences plants in 

ous or injurious substances, the association assum­
five principal characters, viz. , the stature, the color, ing the cost and responsibility of prosecuting the 
the amol1nt of carotine and chlorophyl , and the quan-

offender. " The publisher of the New YOl'k Con fec­
tity of vegetation. A table is given showing the dif· 

tionel' pledges himself to pay over an additional $1 00 
ference in stature and color of plants of the common to the person who furnishes him with the evidence 
hemp according to the manure used, from which it is 

that will enable the National Association to effect a 
evident that this plant flourishes least in soil without 

conviction, and several large manufacturers each offer 
manure, next in manure w ithout potash, and in man-

$100 upon the same terms as the Uonfectioner. 
ure without nitrogen. The absence of lime and phos- HARRY J. SHELLMAN, 
phate in the manure in the case of hemp did not inter- Editor New Yo'/'k Confectioner. 
fere 80 largely with the color and statqre of the plants. 

New York, January 17, 1 890. 
It would appear, therefore, that rich manure is essen- f [The above assurances that t.he adulteration 0 con-
tial , at least, to the development of foliage. 

fectionery with terra alba has practically ceased are 
Structure of Pulpy Fruits. - To the Annal.s oJ 

very gratifying, and we have much pleasure in placing 
Botany Mr. J. B. Farmer contributes an article in 

them before our readers. -ED.] 
which, after pointing out the very different sources of 
the pulp in  different fruits, he gives detailed descrip­
tions of its mode of formation in the elder, dulcamara, 
blackberry and ivy. The term berry is usually applied 
to fruits in which the pulp or succulent tissue is 
derived from the pericarp, but in Daphne meze1'eon 

it is formed not onl y from the pericarp, but from the 

outer integument of the seed also. In Citrus it is due 

to hairs which spring into the ovarian cavities and 
become distended with fluid. In Vitis and Solanum 

Dulcamara the pulp is formed partly from the placenta 

and partly from thtl pericarp . In the latter, after fer­

ti!izatioQ ()f the oval'Y. tbe cells of the pla.oeQta. grow 

. . . ' . 

Purgative Chocolate. 

M. Giraud proposes a preparation made as follows : 

Cacao (powdered and freed from 011) . . . . . . . . . . . . 50 grammes. 
Sugar (powdered) . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  100 .. 
Castor oil . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 
Vanilla (powdered) . . . . . . . . . . . . . . . . . . . . . . . . . . .  q. s. 

Make into tablets. 

The oil should be incorporated with the cacao, and 

the sugar and vanilla added. ';rhe ingredients must be 

well worked up upon a beated slab, and allowed to 

cool ill moulds. 
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88 
RIO DE 1ANEIRO. 

The recent overthrow of the monarchy in Brazil, and 
the establishment of a new republic under the name of 
the United States of Brazil, has called renewed atten­
tion to that, wonderful country, which is larger i n  area 
than our own United States, and has an in ternal river 
navigation far exeeeding that of any other state in the 
world. 

Rio de Janeiro is the capital of Brazil. It  is situated 
in latitude 22° 54' south and longitude 45° 36' west. It 
occupies the east side of a broad bay, which forms one 
of the most magnificent harbors in the world. The city 
was founded in 1556 by the Portuguese, at which time 
a large emigration took place. In 1808 King John VI. 
of Portugal fled from Lisbon on the approach of the 
French arm y  under Napoleon 1., and took refuge in 
BI·azil. He proclaimed its independence and estab­
lished a monarchy. 

Rio de Janeiro consists of two cities, the old and the 
new. The latter has broad streets, the buildingb well 
constructed and handsome. It is here one sees the B

'
ra­

zilian civil ization and customs ; here are the princely 
monuments, the commercial build ings, and, in  a word, 
the social activity. Seen at a distance, Rio de Janeiro 
presents a panorama of grandeur and beauty. Above 
the anchorage is a castle, from which the signal flags 
float to announce the arrival and departure of vessels. 
Here are seen the lovely terraces of the public pro­
menade, the Convent of San Bento, with its buildings 
and gardens, and numerous churches. The Botanical 

Jeitutifi c �mtri cau. 
TJ'pe Seni llC bJ' Inachl nerJ'. 

The substitut ion of mechanism for hand labor in j,he 
setting of types,al though long delayed, may be now con­
sidered as realized , and the day cannot be far dhltant 
when the type-setting machine will be the princi pal re­
liance in all properly organized printing establishments. 
In this city the New York Tribune is al most w holly set 
up by the type machine. In Hartford, Conn. ,  another 
form of machine, which proves vel'y valuable and effec­
tive, has for some time been at work, and is thus de· 
scribed in the Hartford Po�t : 

The Post is beRieged with inquiries from al l parts of 
the country concerning the practical working of the 
wonderful Thorne type-sett ing machines, which are 
known to have been in operation in setting the type 
for this paper for nearly three years, and for the last 
year or more have been thus employed to the exclusion 
of all hand composition for reading matter. The Post 

has four of these perfected machi nes in i t s  com posing 
room, though rarely more than three are i n  use, as a 
single machine will . .  set " from one to two col umns per 
hour easily. The Post h as given the Thorne the se­
verest po�sible teRts, at times under the most unfavor­
able conditions, with a view to discovering all imper­
fections or weaknesses and al l causes of complain t  
which would b e  likely t o  develop under its practical 
use in newspaper and book offices or wherever types 
are set for printing. The resu l t  is all t hat could be 
wished, and the Post is prepared to indorse the ma­
chine fully and heartily as being a perfect substitute 

after galley of perfectly set type which it produces dur­
ing the eight working hours of eVE1ry day. 

As before stated, the Thorne machine is giving per­
fect satisfaction here. It has proved itself equal to all 
the emergencies of a daily newspaper, and has come to 
occupy a place in  the regard if  not the affeetions of 
p.very body connected with the Post which could not 
be fil led in any other way. It has corne to stay, first 
be('ause it gives better service than hand work has ever 
gi ven ; second, because it 110es its work with three or 
four times the rapidity of the ordinary com positor ; 
and third, because it saves a very large per cent of the 
cost u nder the 0111 method. This is a great deal to say 
of any machine ; but the pay roll of the composing 
room wi ll substantiate the statement, and figures in 
such cases do not prevaricate. 

A great many personR have, first and last, with in  the 
past year, visi ted the Post mechanical departments for 
the  purpose of observing the operation of type setting 
by machinery. These include a num ber of prominent 
editors, publ ishers, and practical representatives of the 
princi pal printing industries of the country, some of 
whom have subsequently adopted the Thorne machine 
for immediate use i n  their own establishments. 

The young ladies who preside at the Post machines 
are not easi l y  annoyed by visitors, who are al ways wel­
come. The era of type-sett ing machines is u pon us, as 
the keenest critics n o w  general ly  ad mit. E m ploying 
pri nters recogn ize the significance of the fact in  the 
steadily increasing number of orders for the Thorne ma-

THE CITY AND HARBOR OF RIO DE JANEIRO, UNITED STA't'ES OF BRAZIL. 

Garden at Rio de Janeiro is probably the finest in · for hand l abor and a wonderful economizer of time and 
America. Here have been cultivat.ed, from the earliest money in the composing room. 
years of this century, the tea plant and other exotics It  may be of interest to readers of the Post, as it cer­
from seeds brought from the Isle of France by t.he natu- tainly will be to contemporary publishers, to read a 
ralist Lintz d'Abreu. Here is a celeorated collection of brief and not too technical description of t.he workings 
palms, arranged on each side of a long avenue. The of the type-setting machines, as used in the daily pro­
trees are over 80 feet high. and form an immense array duction of this paper. The machines are started at 
of columns with green capitals, presenting the appear- 7:30 o'clock every morning, a small el ectric motor fur­
ance of an immense bower of a most surprising kind. nishing the slight power needed. Each machine has a 

The spectacle seen on entering the Bay of Rio de keyboard, similar to that of an ordinary typewriter, 
Janeiro is grand and aston ishing. The bay is sur· and at each keyboard sits a young lady operator. Be­
rounded by high mountains  of granite. There are pic· fore her is spread the copy which she is to put in type, 
turesqull islands scattered about ; various cities occupy and her nimble fingers pass with such rapidity over 
the margins of the waters, between which and the the keys that she is able to set as lUuch type on the 
capital boats are constantly plying. As the seat of a machine ill a giVen time as three or four compositors 
great empire, Rio de Janeiro has been the residence of would in the same time set by hand. Her " case " is 
the Tribunes of the nation, the General Assewbly, the always full, for the machine automatical ly  keeps itself 
superior authorities, etc. It possesses an excel lent constantly supplied with type, and thus no time is lost 
university, military and civil academies, cowmercial i n " distributing."  Should it be necessary to change 
institutions, charitable establishments, m useums, copy at any moment, or any number of times, it can be 
libraries, a conservatory of m usic, arsenals, etc. Ac· done i n  an instant ; and the interruption of rush ing in 
cording to the census of 1880 the population is  400,000. an item at the last moment, when a machine happens to 
Our engraving is from La nustracion Espanola. be otherwise employed, causes not the slightest incon· 

.. I • , .. venience or delay. With ordinary care few or no errors 

Combined Toning and Fixing Bath. are made. ']'he machine itself cannot make a m istake, 

The formula is as follows : and all errors that occur are the result of insufficient 

Dluolve in warm water . . . .  . . .  . .  . . . . . . . . . . . . . . . . .  10 ounce.e 

Acetate or 8Oda . . . .  . . . .  . . . .  . . .  . . . . . . . . . .  . . . . . . . . . . .  2 drachms. 

Snlphocyanide of ammonium . . . . . . .  . . . .  . . . . . . . . . . . .  . 2 
Hyposulphlte of soda . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

And when quite cold add to the above five grains of 
chloride of gold previously dillsolved in about one 
drachm of distilled water. 

The above bath has given me such satisfaction that 
for some time now I have used no other, except for 
,_rposes of experiment.-Photo. Review. 

attention or undue haste on the part of the person ope­
rating it. Every letter is deftly directed to its proper 
position by the ingenious little " packer," with as much 
delicacy and positiveness as if it possessed intelligence, 
and with such apparent daIntiness of touch as to ren­
der injury to the types almost beyond possibility. 

The machine is simple in its design and construction. 
Its parts are all eMily accessible, and it runs hour after 
hOHr without giving its attendants any trouble beyond 
supplying it with copy and taking away the galley 

chine which are now on that company's books ; while 
far'flighted compositors are getting hold of and learning 
the keyboard, in anticipation of a demand for printer 
operators, who are sure to be preferred to fresh hands 
when the stampede of publ ishers to the machine begins 
in earnest. 

. 1  . . . 
Petroleum In N etherland.-Iudla. 

The Deli Cow'ant states that search for petroleum 
along the banks of the Lepan River, in Langkat, has 
resulted in the discovery of large deposits of that oil. 
Raw petroleum oozes out of the ground at many places, 
where the natives have conseq uently dug pits. The 
output from most of the latt.er has never been con­
siderable, and shows fluctuation. At Telaga Tunggal, 
where the boring reached II. depth of about 350 feet, 
more important results have been arrived at.. Appear­
ances indicate that the main reservoir has been tapped 
there. The oil met with in the other pits and deposits 
proved to have found its way above ground from that 
storing place. The.oil tested yields 35 per cent of lamp 
oil of good quality. It does not ct)ntain harmful in­
gredientl'!, and offers advantages as a lubricat.or. The 
exact depth of the other deposits remains to be deter­
mined before an estimate of working expenses can be 
accurately made. 

.. . . . .. 
A NeWfo undland Due Glye. a Fire A larm. 

A big Newfoundland dog recently saved six lives in 
Allegheny City. Ahout one o'clock in the morning the 
dog awoke his master, Mr. F. D. King, by loud bark­
ing. Repeated efforts to q uiet the brute failed. and 
looking out of the w i ndow, King discovered that the 
Boy le building was i n  flames. Ht' called assistance and 
succeeded in  r,,/Scu ing  f !"(lm the burning build i n g  the 
members of three fawiJi8lio 
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1IR. LORILLARD'S STEEL LAUNCH. 

Mr. Pierre Lorillard has been in the habit, during the 
past few years, of cruising about the coast of Georgia 
a.nd Florida with a party of friends on his large steam 
yacht the " Reva. " He usually leaves New York as soon 
as the severe winter weather sets in and visits such re­
sorts on the coast as the Jekyl Island Clu b, St. Augus­
tine, Fernandina, etc. The luxury in which he 
lives is well known, and last winter his friends 
were interested in learning that he was not con­
tent with the ordinary comforts to be had 
upon a perfectly appointed yacht. b ut that he 
took with him a floating stable. This consisted 
of a sort of scow, especially built for the pur­
pose, and fitted up with stalls and a carriage 
room, so that in case he or his friends wished to 
stop at any point and have a few days shooting, 
they could be quite independent of the inhabi­
tants, and could well have all the luxuries of 
civilization on a deserted island. Many of the 
rivers, bays, and inlets of the Florida coast. 
however, are shallow. or have very high bars, 
and it was found that a good deal of good 
country was lost to the sportsmen, owing to the 
fact that they could not conveniently reach the 
field desired, and to that end Mr. Lorillard has 
had built the steel launch illustrated in the ac­
companying cut. Possessing considerahle speed, 
and with light draught, she adds greatly to the 
service of the " Reva," and makes it possible to 
visit parts of the country that have hitherto 
been inaccessible. Her cabin is  light, airy, and 
commodious, and she is adapted to make exten­
sive trips up the beautiful rivers of Florida in 
perfect comfort. 

j'citutifi c �tutrt'llU. 
a sleeve that is free to rotate upon the sha.ft. In the 
sleeve a spiral groove is cut, and in the shaft a 
straight keyway. 

It is evident that a pin engaging both of these slots, 
on being moved in one or the other direction along the 
line of the shaft, would rotate the sleeve carrying the 
three eccentrics. Such a pin is provided, attached to 

A n  Inventor Recognized. 

The complaint is frequently heard that great invent­
ors rarely enjoy the fruits of their l abor in the way of 
a pecuniary return commensurate to their services, the 
harvest being in a majority of cases gathered by some 
not over-conscientious capitalist, to whose bounty the 
struggling inventor has been indebted for the means 

of perfecting his invention or who takes ad­
vantage of his necessity in other ways. 

It is refreshing to hear of a case where both 
fortune and business preferment have been the 
rewards bestowed upon the individual whose 
inventive genius enabled him to earn such 
favors. 

The Philadelphia Daily Record reports an 
instance of this kind which is worthy of notice. 
Says our contemporary, referring to this fortu­
nate inventor : 

His name is Claus H. Van Hagen, and he has 
devised a machine to forge twist drill, for which 
the Che!!ter Twi!!t Drill and Tool Company has 
paid him $25,000 in cash and $65,000 in stock. 
In addition to this he has been appointed to 
the position of 8uperintendent of the Chester 
work!!, for which he wi l l  receive a weekly 
salary of $50. He has al l his life been a poor 
man, and d u ring the th irteen years he has been 
at work on his invention he has gone into debt 
to the amount of $10,000 or more. 

This boat was constructed at the Jonson Iron 
Works, of New York. She is 65 feet long, 10 feet 
wide, and 6 feet depth. TRIPLE EXPANSION ENGINE FOR STEEL LAUNCH " LILLIAN." 

'l'his should serve to encourage the army of 
inventors in our shops and mills throughout 
the country, and it doubtless will in a measure. 
While there may be plenty of " room at the 
top, " still, many of our .. mute, inglorious " 
geniuses at the bench and the lathe have often 
realized that the road which reaches to that 
desired eminence is a difficult one. Success in 
invention, as in every other path wherl:' the 

She is built of 5-32 inch steel plates on her 
sides, and for bottom and shear strakes, 9-32 inch plates. 
For frames 1%, inch angle irons M inch thick are 
used. Soft steel � inch rivets d riven cold are used to 
join the plates_ Canvas is introduced in the seams, all 
of which are left uncalked. Her model is somewhat 
peculiar, the bilges being carried below the line of the 
keel, so that if she grounds she will rest horizontal as 
regards her cross section. She is driven by a screw 31 
inches in diameter and 48 inches thick. The engine, 
which we illustrate separatt::ly, is built by the firm of 
Riley & Cowley, of Brookl yn, N.  Y. It is an engine 
characterized by simplicity of construction and acces­
sibility of parts, and from these features may be con­
sidered as peculiarly adapted to service of thi s nature. 
As the cut shows, the slides and moving parts are read­
ily accessible from the starboard side. It is a triple ex­
pansion engine, with 4 inch, 6%, inch, aud 10 inch cyl­
inders and 8 inch stroke. There are three cran ks 
set at an angle of 120° with each other. The high 
pressure and intermediate cylinders have piston valves, 

reward is worth possessing, comes only to the 
a second short sleeve that slides freely outside of the undaunted, and after persevering and, in many instan­
other one. It is moved ba.ck and forth by rack and ces, tedious effort. Each recorded success flhould serve 
pinion movement, so as to turn the eccentrics one as a sti mulus to the fainthearted, and the case above 
way or the other, reversing the engine whenever de- quoted contains every element which should make it 
sired without the use of the complication involved in an especial ly  encouraging citation to the ambitious 
ordinary link motion. The estimated horse power is artisan.-7'he .A merican .A1·tisan_ 

placed at 75, giving 450 revolutions with a steam pres- .. I • I .. 
sure of 260 pounds to the square inch. There are inde- Cooling of tbe Body by Spray. 

pendent air, circulating, and feed pnmps. The snrface Dr. S. Placzek, following up some laboratory ex peri­
condenser contains 120 square feet of cooling surface. ments by Preyer and Flashaar, on the effect of spray­
The fuel to be used at present is anthracite coal. The ing a �onsidel'able part of the body surface of animals 
boiler is F. D. Althause's sectional steam generator. with �():d water, has applied the spray for the purpose 
Ultimately it is proposed to burn kerosene oil. of reducing febrile temperatures in human beings. In 

The cabin, averaging 9 ft. wide by 13 ft. 4 in. long, the case of a man suffering from phthisis , whose tem­
occupies the front portion of the deck house. It is perature was high, hI:' found that by spraying about a 
ceiled with Georgia pine. The windows and doors are pint of water at between 60° and 70° F. over his body 
of mahogany, the latter with glass panels. The boiler the temperature fell to normal, and continued so for 
and engine room come next. occupying the rest of I several hours. Again, a similar method Was satisfac­
the house. - There are two folding bunks here for the torily applied in the case of a girl with diphtheria. -In 
crew. Aft of the cabin, under the deck, a cooking the healthy human subject the spray lowered the tem-

STEEL LAUNCH " LILLIAN," CONSTRUCTED FOR MR. PIERRE LORILLARD. 

the low pressure cylinder has slide valves. The 
high pressure cylinder is forward . There aX'e no 
Hnb, and there are but thrp.e eccentrics for the three 
cylinders. These three eccentrics are close together on 
the rear end of the shaft ; one operates the low pres­
sure valve directiy. the m otion from the other two ec­
centrics is carried by through rock shafts to their 
respllotive cylinders. These three eccentrics work from 

stove and lockers are placed. The cabin is furnished 
with lounges, tables, etc. , and hammocks may be adopt­
ed for sl�eping in . 

The wheel is forward, and the steersman communi­
cates with the engineer by electric signals. Forward, 
a canvas hood is prov ided for shelter while steerill�. 
Under the forward deck are the water tanks, which 
have a capacity of 800 gallons. 

perature nearly 20, and in animals which had .een pu_  
into a condition of septic pyrexia by injections of bac­
teria the temperature was reduced to normal by the 
spray. By keeping healthy guinea pigs and rabbits 
some hours u nder spray and using from half a pint to 
a pint of water at the temperature of the room--44° to  
62°-the temperature of the animals fell several degrees . 
-Lancet. 
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(S,one.eponbence. 
Tu the Editor of the Scientifio A merioan : 

In your i�sue of December 7 I notice that the Read­
iug Railroad officials have decided to make use of the 
coal dust as fuel by pressing it into bricks, applying 
steam during the process. It may be of interetlt to the 
readers of the SCIENTIFIC AMERICAN to know that 
the Chinese have been util izing the coal d ust in that 
way for a long time, only with the difference that they 
made the d ust into " balls " I have used these balls 
mysel f, and found them excellent, especially in grates. 
I bel ieve balls to be superior to bricks, on account of 
the air space between the surfaces, which promote 
draught. I think the promoters of the company men­
tioned in your paper would gai n by employing presses 
of such a shape as to produce balls instead of bricks, 
which could easily be done by an arrangement like a 
mould. V. G. 

Vancouver, B. C. 
.. f e t " 

To the Editor of the Scientific AmeTican : 
I have here some curious n umerical relations. Their 

discovery was incidental to another line of investiga­
tion, and the facility with which they do the work 
heretofore assigned to the higher mathematics must 
be of general i nterest. 

The mean distances and relative velocities in orbit �f 
all the planets are derived from their periodic ti mes. 

The units of planetary time and space in our Coper­
nican system are one day and one million of English 
miles . 

Let the rate of motion, or velocity in orb;t. be the 
in'DeTse oube root of theiT days. The ratio for earth 

(7?15) being one unity, all other planetary velocities 

will  be multiplied by its reciprocal. 
Then the mean distance of any planet is produced 

from one-fourth of its periodic time multiplied by its 
relati'De velocity. 

The figures obtained by means of these simple formu­
Ire will state the distance with all the exactness that 
we are able to record the time. The two terms neces­
sary for Kepler's third law are here evolved from one, 
and the reason for that law becomes obvious in view 
of the new data. These facts seem to imply something 
more important than another solution to a puzzle of 
two centuries. C. B. McMEEKIN. 

Cincinnati, O. 

Mean 
RatIO of Distance. 

Periodic 
Velocity. One-quarter (The product 

(In verse en be of tbe of oue- quar-
Time in Days . �� o:r:� Periodic ter the peri-

Time. odic time by 
mult i p l ied the velocity 
by 7'15.) in units of 

1 ,000,000.)  

Mercury . . . • . 87'960 1'61 21'990 35'400 
Venns . . • . . .  224,'71.10 1'172 56 175 65'837 
Earth • . . . . 365'256 1·0 91 314 91 '314 
Mars . .  686'980 0'81 171'745 139'113 
Asteroids . . . { AverRfl:e 

1736'000 0'595 434'000 258'000 
Jupiter . . . . ' " 4332'580 0·438 1()8.3·145 474'417 
Saturn. . . 10759'220 0'323 2689 805 868'808 
Uranus. . . 30686'820 0'228 7671'705 1752"216 
Neptune . ' . 6ffiOO'000 0'182 15075'000 2743'6IW 

To assist in the verification of these calculations, the 
respective in'Derse cube roots of the periodic times are as 
follows : 

Mercnry 

Venlll . •  

Earth • . . 

1 . . •  . . · ·  . .  4 44  
1 

,
. •

• • . • • • . . . . . '6 08 
1 

. . . .  • • • • . .  • . . .  7 '15 

Mars • . . • 
1 

. ·s 82 
Asteroids 

1 
12 

Jupiter 

Saturn • • • • . • . • • . 

Uranus • • . 

Neptune •• 

.. . . � . 

1 
16'303 

1 
"22'1  

1 " " 31 3 
1 

. 39'2 

How a Spider Stretches His Web across a] Street. 

To the Editor of the Scientific AmeTican : 
Your correspondent, T. S. K. (1608). asks " How does 

a spider get his web stretched from one side of a street 
to the other ? "  He takes an elevated position, spins his 
weh, collects it into an irregular mass for his air ship, 
now fastens his web to the place he is about to leave, 
weighs anchor, and the wind carries the workman to a 
new te1·ra firma. 

Before the days came for me to earn my own bread 
(while on the farm), I found great pleasure in watching 
the many little workmen. DR. J F. BUCK. 

North Topeka, Kan. 
. . . . ..  

Removlnar Warts. 

To the Editor of the Scientific Amel'ican : 
In your issue of December 7, F. B. asks, in queries 

and answers, how to remove a wart from an eyelid 
without injury to the eye. I may tell how I did it .mc­
cessfully some years ago, viz . • simply by taking a clear 
piece of thick clean blotting paper, making a hole in it 
just large enough to fit snugly around the wart, allowing 
the wart to' pas8 th rough the hole of the blotter, then 
by using a small clean stick of wood about the size of a 
match and dippinl it ill50 a. bottle of Squibb's No. 1 iw.. 

J,itufi£i t �lUtrj,aU. 
pure carbolic acid, not diluted, and touching the top of 
the wart with the stick, holding a very small drop or 
particle of the acid, the blotter absorbing the surplus 
acid and preventing injury to the eye or skin outside of 
the wart, then removing the blotter, the ac;u causing 
the wart to turn to a whitish hue and in a few days to 
disappear forever. One or two touches of the acid at 
the first application were sufficient for a small-size wart. 
I have removed other warts quite successfuUy by a 
similar process. E. T. 

Summit, N. J. 

[An operation of this delicacy ought only to be tried, 
however, by a physician or optical expert.-ED.] 

. ' . ,  . 
A 8uggestlo n-'I'he Domestica tion oC Seals Cor Pro fit. 

1'0 the Editor of the Scientific Amerioan : 
Suppose you write u p  the idea of domesticating the 

seal . A good seal skin i�, I suppose, worth more t han 
a sheep would sell for, and the seal, if its habits were 
understood, could be raised more cheaply than the 
sheep, especially along the seashore, and perhaps on 
the shores of Salt  Lake, and possibly around fresh 
water streams aud lakes. If 80. there is no end to the 
area adapted to raising them. If I am rightly  in­
formed, the seal can be very readily tamed ; in fact, 
takes natural ly  to domestication and hangs aJouud its 
owner like a dog. M. W. GUNN. 

La Salle, Il l. 
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Yemen. The exports from Tripoli (Barbary) comprise 
ivory, ostrich feathers, olive oil, wool, cereals, and 
cattle. All kinds of vegetables are grown there, and 
there is a species of madder, the color of w hich is a. 
deep red. This color is used in dyeing, and consider­
able quantities of it are exported. There are various 
descriptions of dates grown, and from them is extracted 
a species of brandy called boha, which is exported in 
earthen jars known as goul-go ul. In cutting the upper 
part of the date trees, a liquid exudes of a dark color 
and very -sweet taste, which is called leken, and which 
makes an excellent beverage when fresh. In about six 
hours this liquid ferments and is transformed into a 
wine with an agreeable taste. Olives are one of the 
principal sources of the wealth of the country. There 
is one description of olive oil which is called harati, 
and this is considered superior to the best oi l  of Crete. 

There are also found in great abundance fruits, such 
as apples, figs, grapes, mulberries, peaches, apricots, 
sweet oranges. and citrons. Melons are grown on a 
large scale, and those called kalvaz have an exq uis i te 
flavor. The principal description of sheep is the 
karaman, which breeds twice a year. Goats and 
camels are also found in great numbers. In Turkey 
the industries adapt themselves to the tastes and 
habits of the inhabitants, and, therefore. are not m uch 
appreciated abroad. 

. 
To quote one exam pie amollg 

maIlY others, mention is made of the tissues known as 

aladja and buluk. and which are manufactured in the 
A&rlcul tura l  and I n dustrial Products o t  Turkey. sandjak of Orfa. These are now woven exactly in the 

The Journal de la Chambre de CommeTce de Constan- same way and on the same pattern as they were 500 
tinople says that frequent inquiries have been addressed years ago. There are two species of camel reared in 
to it from abroad respecting the agricultural alld in · Bagdad, and flocks of sheep are abundant in various 
dustrial products of the Ottoman empire, and in reply districts of this province. The skins are used in the 
a statement upon the subject has been prepared , of manufacture of boots (babouches) and sandals (yemeni). 
which the following is a resume. On all points of the The horses reared in this vilayet have not their equal 
vilayet of H udavendighiar the cultivation of cereals is in any part of the world. 
carried on on a large scale. Sericulture is also in a Attempts have been made from time to time to re­
flourishing condition, and the si lks produced in the dis- prod uce the race of Bagdad horses in France, England, 
trict are largely exported. The rose trees of Kezanlik and Russia, with the result only of improving the ex­
imported some few years ago have been a great suc- isting breeds in those countries. The soil there is ex· · 
cess, and essence and rose water has been prepared of 

I 
ceedingly fertile. and the principal products are barley, 

almost as good a q ual ity as that produced in Kezanlik wheat, rice, and dates. Independently of these pro­

itself. The vine is found in many parts of the empire, duct.s, cotton. sesamum, beans, peas, and lentils are 
and is cultivated very extensively at Mont A thos, the largely grown, while every description of fruit aboullds. 
Dardanelles, Tenedos, Chio, and Smyrna. These products are exported in large quantities to 

The cultivation of opi um is carried on in the greater India and European countries. Opiu m is also largely 
part of the empire, and is particularly p rosperous in cultivated. At Hele, part of the popUlation is en · 
the sandjak of Malatia. Dyeing materials, such a� ,  gaged in agricultural and part in industrial pursuits. 
i ndigo, cochineal, etc. , are found in the vilayets of · The kefie, tcharcheb, abani, machlak, and other 
Syria and Aidin, and it is desired to extend their cui - woolen and cotton stuffs are woven there. Weaving, 

tivation in the interior of Anatolia. The provinces wood carving, and shoe making are extensively en­
and sandjaks which , independently of cereals, produce gaged in, while these industries are also carried on in 
cotton for local consumption as well as for export, are Bagdad . The industry which principally affords the 
Smyrna, Magnesia, Adana, Aleppo, Demas, Nablour, means of livelihood to the Jewish inhabitants is  the 
Mossoul, and Bassorah. Cotton is also cultivated in weaving of the abani. In localities such as N edj if, 

the interior of Anatolia, and in the greater part of the Ecbref, and Echra, machlaks of good quality are manu· 
vilayet of Maamurat-u l-Aziz. The rearing of bees and factll red. 
silkworms is carried on to a very large extent i n  Turkey. Materials for scent making are found in abundance 
The principal vilayets in which these industries are in the vilayet of Crete, and they are also found at 
practiced are those of H udavendighiar, Adrianople. Smyrna, Broussa, and in many other provinces. Soap 
Aid in, Koniah, and Diarbekir. is the most important of the manufactured articles of 

Carpets known as sed jades and kilims, and other the island of Crete, and important transactions have 
similar tissues, are manufactured i n  the province of taken place in this article. The most im portant in­
Aidin, and enter into competition with similar articles dustry of Rethymo, in the same island, consists i n  the 
prod uced in  Europe The cultivation of cereals is also manufacture of soap and olive oil. In the island of 
carried on on a large scale in the vilayets, while the Chio the plain of Cambos is covered with gardens 
figs, grapes, dates. olives, tobacco. opium, gall-nuts, planted with orange trees, olive trees, and mastic trees. 
silks. woolens, arid essence of roses of this province The products of the woolen, silk, and cotton manu· 

are well known throughout Europe. At one period facture have considerable importance at Beyrout. 
various stuffs manufactured at Aleppo, such as zerbaJ, There are also exports from this province of olives, 
ergherie, velvets, etc. , were much appreciated in gall-nuts, silk cocoons, and madder. 
yarious parts of Europe, and th irty years ago there Samsoun produces tobacco, while the port of Sinope 
were still 40,000 looms in the province. The stuffs is important on account of its timber. Harness mak. 
woven there had a high reputation, not only in Turkey, ing and several other industries exist at Erzeroum ; the 
but throughout Europe. products, however, are not exported, but are required 

At the present time there are only very few looms for local requirements. The principal source of the 
existing. At Diarbekir, stuffs for wearing apparel are wealth of the peasant is the rearing of domestic ani ­
produced which, known under the name of  petie, comc mals, such as  oxen, goats, and sheep. Near the Persian 
prise a species of fine cloth (burumdjik machlak), and frontier, near the 'Dilayets of Van and the sandjak of 
another resembling satin. The fineness of these stuffs Hekiari, cattle are found ill large numbers, and from 
is much appreciated. The shawls and veils, known as these districts considerable quantities of skins are ex­
djar, toharchef, zar, and rehide, produced in the pro- ported. The wool produced in these districts is used 
vince are superior to similar products of other coun- in the tissues manufactured to suit the requirements of 
tries. Wines, l iquors, and elixirs prepared in the same local consumers. -Jour. Soc. A1ts. 
vilayet, such as hara and 1'ouhelhagat, are much sought • 4 • I "  
after. I n  certain villages of this province the women, Developln& Genlu .. 

who for a loom make use of four pieces of wood planted Genius unexerted is no more genius than a bushel of 
on the ground, weave carpets and kilims so admirably acorns is a forest of oaks. There may be epics i n  men's 
that they have been occasionally taken for Persian brains, j ust as there are oaks in acorns, but the tree 
shawls. The silk and cotton tissues of Bagdad are and book must come out befo�e we can measure them. 
worthy of attention. I f  the machlaks (a kind of cloth We very naturally recall here that class of grum blers 
woven of camel's hair) were more carefully prepared . it and wishers who spend their time in longing to he 
is said they would find a ready sale in all parts of the higher than they are, while they should be em ployed 
world. At Saida silks and woolens are produced, fI.nd in advancing themselves. How many men would fain 
ind igo is largely grown. In the vUayet of Tripoli go to bed dunces and wake up Solomons ! You reap 
(Asiatic Turkey) olives and tobacco are produced, and what you have sown. Those who sow dunce seed, vice 
the sponge fishery is carried on to some extent. Manu- seed, laziness seed, usually get a crop. They that sow 
factured articles are silk, soap, tissues, and girdles. wind, reap a whirl wind. A man of mere .. capacity un 

Oranges. lemons, and other fruits are also exten · developed " is only an organized day dream, with a 
sively grown, while a large export trade is carried on skin on it. A flint and a geniUS that will not strike fire 
in wool. In Arabia, coft'ee, saffron, and vegetable are no better than wet junkwood.-Balph Waldo Em ­
ivory are found. The tlDeet cotree is produced a.t eTson, 
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mGH AND LOW TENSION ELECTRIC CIRCUITS. 

T. O'CONOB SLOANE, PH.D. 
An error in scientific nomenclature does not 801 ways 

imply ignorance. The chemist invariably calls carbon­
ous oxide carbonic oxide, and calls the higher oxide of 
carbon either carbonic acid or carbonic acid gas. Sev­
eral such inaccuracies have become so engrafted upon 
the science that they are accepted and used univer­
sally. Electricity has been defined as the science of 
measurements. It might with more propriety have 
been termed the science of nomenclature and definition. 
Any tendency to error in its terminology is to be avoid­
ed. Every day an inaccuracy is perpetrated by elec­
tricians as well as by the laity which should be stopped, 
especially as no end is served by its continuance. It is 
the use of the term high and low tension current or 
high and low potential current. Neither tension nor 
potential can be attributes of an electric current. The 
use of such an expression Illay conduce to convenience ; 
but if for the word " current "  either " system " or " cir­
cuit " be substi tuted, an im provement at least is effect­
ed. The worst of the matter is that this application 
of the term tension has given a false conception of the 
true nature of a current. 

A current passing through a circuit is urged by elec­
tromotive force, or by a difference of potential, which, 
in a certain sense, forces the current through the wire. 
The term tension is correct if used to denote this differ­
ence of potential ; but it no more expresses an attribute 
of the current than the elevation of Lake Glazier ex­
presses an attribute of the flow of the Mississippi. It 
influences its flow, but is not a function of it. 

The error is worse when a current of so many volts 
is spoken of. A current is rated by amperes, not by i'. ' .zen,sion.. 

" 1 P'o(,t ' 
I 
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HIGH AND LOW TENSION ELECTRIC CIRCUITS. 

volts. A wire carries current at the rate of so many 
amperes, a current cannot be measured in or be desig­
nated by volts. 

Some diagrams are given to show when a current i s  
produced how a high and low potential difference may 
produce absolutely identical currents. For conveni­
ence simple numbers will be used throughout the de­
scription. 

Three d ynamos with their circuits are shown. The 
first dynamo is supposed to maintain a difference of 
potential of one volt at its terminals. The terminals 
are supposed to be connected with a wire ten feet long 
of one ohm resistance. A current of one ampere will 
pass throulrh the wire. 

The second dynamo is supposed to maintain a differ­
ence of potential of ten volts, and to have its termi­
nals con nected by one hundred feet of the same wire. 
This will give a current of one ampere, j ust as before. 
Final l y  the third dynamo is supposed to give a differ­
ence of potential of one thousand volts, its current 
passing through ten thousand feet of the same wire. 
As before, the current will be of one ampere intensity. 
Under the popular terminology, the first two cases 
would be called 10}V tension currents and the last a 
high tension current.. Yet the currents in the three 
cases are absolutely identical. 

To illustrate this still further, equal lengths of the 
aifferent circuits can be compared. Suppose a section 
of five feet is taken and its electrical data determined. 
It will in all three cases be found to be passing a cur­
rent of one ampere intensity. The difference of poten­
tial from end to end of the section will in all three 
cases be one-half a volt. Thus, if equal portions are 
compared, the three currents, high and low tension 
. .  currents " socalled, are found to be identical. In l ike 
manner if ten foot sections of the different wires be com­
pared, the same current of one ampara, with a differenoe 

J'titutifi t J-tutritIU. 
of potential of one volt, will be found in all three. The 
popular term indicates the original difference of poten­
tial, but is very incorrectly used. It would be far 
better to consider the whole circuit with its generator 
and apply the adjective to it-speaking of a high or 
low tension circuit or of a 1,000 volt circuit, alluding in 
all cases to the maximum difference of potential .that 
is maintained in the circuit when in operation. 

• .  e . •  
Copper Guna. 

It is matter of very recent history that the alloy of 
copper, zinc, and tin, known as gun metal, was em­
ployed in the conl!truction of gUDS with great success. 
There are still in existence scores of so-called " brass " 
field pieces, and very powerful and excellent weapons 
they were. They have long since been superseded by 
guns of longer range and greater accuracy. It is note­
worthy, however, that brass guns seldom burst. Their 
great d efect was a tendency to droop at the muzzle 
when fired rapidly. The enormous steel guns of H. M. S. 
Victoria have developed a similar defect, and are being 
returned to Elswick to be straightened and stiffened 
by carrying a breech hoop further forward. We have 
spoken of brass guns to show that there is nothing 
new in the idea. of employing copper to some extent 
in the manufacture of guns, but the purpose we have 
in view at present is to suggest its use in a way which 
we believe to be novel. It is generally known that 
modern guns, both heavy and light, are rapidly de­
stroyed, as far as the chase is concerned, by what is 
technically k nown as " scoring. " The projectile does 
not fit the bore dead tight. The powder gases­
charged, no doubt, with un burned powder in the con­
dition of sharp d ust, and intensely heated-rush 
through the insignificant crannies between the shot 
and bore, and cut channels in the latter. The mis­
chief, once begun, goes on rapidly, and in a very 
short space of time the whole inner surface of the 
gun is plowed up and roughened and furrowed to a 
disastrous extent. Nothing remains but to cut the 
steel lining tube out, and replace it with a new one. 

We suggest, as a subject for a not very costly ex­
periment, the substitution for steel of some copper 
aHoy wherewith to l ine our guns. In the smaller 
natures, the present lining tube is a plain steel barrel 
a couple of inches thick, over which are shrunk hoops 
or rings of steel. The innermost tube is not supposed 
to impart any strength. It is intended to receive the 
rifie grooves, and end ure wear and tear. In the larger 
natures of �uns, the inner tube plays a far more im­
portant part. It is an extremely costly article, bored 
out of a sol id forgi ng. To the difficulties met with i n  
making these tubes may b e  attributed most of the 
delay experienced in obtaining heavy guns for our 
ships. 

It may be urged that to adopt a com paratively soft 
material in lieu of tempered steel as a lining for guns 
would be a mistake, but we think not. It is weH 
known that it is next to impossible to score copper 
with powder gases. Touch holett, for exam ple, are 
bushed with copper. Vents made directly in the i ron 
or steel are scored up a great size by comparat ively 
few discharges. Soft tough metals resist abrasion ex­
ceedingly well. Thus, for instance, it is very difficult 
to cut copper on a tine emery wheel. Lead cannot be 
so cut at all .  The end of a copper bolt may be held 
for an hour agai nst an emery wheel almost without 
effect, but the same wheel will cut up a file at the 
rate of two inches a minute. All experience goes to 
show, then, that it would be quite possible to use a 
gun with a copper-lined bore, which would be practi­
cally exempt from scoring. But such a gun could not 
be rified, at least we fail to see how sufficient stub­
bornness could be im parted to the grooves. But al­
though copper would itself be too soft, it does not fol­
low that its alloys would bll, and our proposal is simply 
that a steel gun should be made and fitted with a liner 
of phosphor bronze, manganese bronze, or Delta 
metal, and the resul ts ascertained. The cost of the ex­
periment would be very small. It would only be ne­
cessary to take some gun which needed retubing, and, 
instead of l ining it with steel, line it, as we have sug­
gested,  with a copper alloy, and then go on firing it 
to destruction. 

If we can substitute copper alloy for steel as a 
liner, the construction of big guns would be enor­
mously facilitated. The tubes could be cast and bored 
out. They could be rolled to toughen and consolidate 
them. As the metals we have named have enormous 
ductility, they could be p ut into a gun comparatively 
loose, and expanded to fit the bore by a couple of 
rounds, as proposed years ago, and carried into effect 
by the late Major Palliser, when he converted cast 
iron smoothbores into rified guns, by fitting them each 
with a steel lining tube. There need be no appre­
hension that the gun would be weakened, for any of 
the alloys we have named could be made to bear as 
m uch as forty tons on the square inch, while remain­
ing exceedingl y tough, whereas a steel of the same 
strength would be extremely brittle. It is not easy to 
see what the objections are to the system of construc­
tion which we suggettt, and a steel gun with a manga­
nese bronze uner may yet prove to be the gun of the 

future. Be this as it may, it seems that the experi­
ment would be worth carrying out, but care should 
be taken not to spoil the experiment by using a badly 
selected alloy or an unliluitable system of rifling.-The 
Engineer. 

.. .  1 . ..  

PARIS SEWER, ELECTRIC WIRES, AlU) i.tlfEUJU.TIC 

TUBES. 

In Paris the city station Bergere has aerial cables, 
and these are used by the Faubourg St. Martin station. 
But the new companies that have j ust received grants 
will be able to establish subways only. The sewers 
have been reserved for the cables of the municipal ser­
vice. If we consider that the cables, although pro­
tected by mouldings or otherwise, are at the mercy of 
the force of workmen who traverse the sewer, and are 
exposed to humidity and several other causes of dam­
age, this is perhaps not an advantage. It must, more­
over, be remarked that the sewers are greatly encum­
bered by telephone and telegraph cables, and by pipes 
for distributing com pressed air. 

In the illustration we show a section of a sewer in 
Opera A venue. At A there is a water main, 3� feet in 
diameter ; at B and C, two 4 inch water pipes ; at D, 
an 8 inch pipe for the distribution of compressed air ; 
at E, several large bundles of telegraph and telephone 
wires ; and at F, a pipe for the passage of compressed 
air for setting pneumatic clocks. To these still should 
be added the pipes that serve for the pneumatic post 
of Paris. The large num ber of conductors already es­
tablished will be especially remarked. Under such con­
ditions for the placing of wires, especially for alternat­
ing currents, it is indispensable to take precautions 
against the phenomena of induction. It might seem 
as if the most advantageous means for this purpose 
would consist in the adoption of concentric cables. 

SECTION OF A PARIS SEWER. 

Now, such cables, which are already employed in seve­
ral distributions, present great inconveniences, both as 
regards making connections and the security of the ser­
vice, and, despite experiments, the use of them has not 
as yet entered thoroughly into practice. It is proba­
ble that the sewers will not be used for this purpose. 
The various electric l ighting companies are taxing 
their wits to find models of subways for the laying of 
their cables as advantageously as possible. 

We shall not fail, when the occasion occurs, to de­
scribe the principal methods employed, and which will 
finally settle us as to the practical establishment of 
subways-a question which is certainly the most im­
porta.nt one in distributions.-La Nature. 

. ' . , .  

A Novel P roJec •• 
When it was stated some weeks since in the news­

papers that the building of a milk pi pe line from a 
point in New York State to New York City was pro­
jected there was a rather general smile, and the mat­
ter was treat€d as a joke. The projectors were, how­
ever, it seems, in sober earnest. A com pany with a 
capital of $500,000 has, it is announced, been formed 
at Middletown, N. "Y. , for the purpose of constructing 
such a line. The proposed method of forwarding the 
m ilk is in cylindrical tin cans surrounded and pro­
pelled by water, and the promoters of the scheme as­
sert that the time of transportation for a distance of 
100 miles will not exceed an hour, while the profit will 
be about one cent a gallon. Jj'ixe. a:IIJJ. �. thinks if 
this sort of thing goes on, we need not be surprised 
ere long to find New York the converging potnt not 
only of oil, natural gas, and milk pipe lines. but of 
whisky ducts from the blue grass regions. and beer 
ducts from Cincinnati, St. Louis, and Milwaukee. The 
pipe manufacturers may well feel che$rful at the pro8-
paot before them. 
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REOENTLY PATENTED INVENTIONS, 

Rallway Appllancetl. 

CAR COUPLING, - James M, Cosby, 
Elberton, Ga. The drawhead of thi& coupler has au 
abutmeut portion, projecting over which is a vertically 
swinging conpling hook w ith depending beak, while a 
fixed hook portion with upwardly extending beak pro­
jects heyond the abntment at one side of the beak of 
the cou pling hook, in connectiou with a pivoted coupling 
pill and lever. 

SINGLE RAIL ELEVATED RAILWAY.­
John  N.  Valley, Jersey City, N .  J .  Combined with a 
series of independent hangers, each having a flat 
horizontal arm, are independently supported rails  con­
necting the hangers, with lateral lugs that rest flat on 
the arms, forming a construction costing bnt little, and 
with a minimum number of parts. 

Mechanical. 

SOLDERING ApPARATUS. - John H. 
Michener, Jr., Philadelphia, Pa. This apparatus is 
constructed with work.supporting dIsks and heating 
burners therefor, with vertically movable soldering 
irons, in combination with a treadle mechanism for 
raising and lowering the soldering irons above the 
disks, it being designed that one person with the ap­
paratus will solder many more cans than has been 
hcretofore possible. 

TILE MACHINES. - Aaron Mark, I ves­
dale, I l l .  This invention relates to cut-oil tables for 
tile-making machiues, providing for the support of the 
newly moulded tile strips, whereby their form will be 
maintained, and con.isting of an endless carrier bel t,  
with brackets and sllpporting hlocks, t h e  blocks being 
adjustable to fit ciosely &gamst the peripheral face of 
the tile. 

MITER Box.-Edwin G. Herbert and 
Francis L. Y ork, Ann Arbor, Mich.  This ia a miter 
hox adapted for use with the ordinary hand saw, 
whether long or short, thick or thin, wide or narrow, 
setting itself antomatically at the more commonly used 
angles, and which may be set at any angle from ninety 
degrees to abont ten degrees in either directio 

Agricultural. 

CORN PLANTER. - Adam W e n  z e 1, 
Dakota City, Neb. Comhined with the body frame is a 
forward fr/lme having feed boxes and chutes, with 
other novel features, the corn being automatically 
dropped twice for each revolution of the main wheels, 
while the furrow is closed by metal wings or shield8, 
and the earth pre8sed over the furrow. 

HARROW AND C ULTIVATOR. -- Asa C .  
Brown. Eugene City, Ore2:on. This i s  a combination 
implement, the main frame of which has handles and a 
draught bail, a shovel.carrying auxiliary frame being 
adjllstably connccted to tbe main frame, while cutters 
or guiding rods extend downward and to the rear from 
the rear end of the frame, and a rotary harrow is ar­
ranged for connection with the central portion of the 
frame. 

MILK CAN. - William C. Thornton, 
Jellerson City, Mo. This is a receptacle for new milk, 
adapt.ed to seal the contenta and permit the submerg­
inl( of a sealed can in a cistern or spring of water, and 
which may he used to separate the cooled milk from 
the cream, and indicate when the separation has been 
completed. 

H ORSE HAY RAKE.·-Wi\lard Clemens, 
Le Roy, N. Y. This invention provides melln" whereby 
the auxiliary rake may be dropped independent of the 
lllain rake, and by which, when the main rake is ele· 
vHled to drop it" load and is carried down again to ita 
nurmal position, the auxil iary rake, if lowered, will be 
slllluitaneously elevated with the lowering of the main 
rake. 

BEEHIVE.-Jackson B. Wilcox, Manis­
tee, Mich. This invention provides means whereby a 
hive carrying movable comb frames and having a re­
movable bottom may be converted into an invertible 
hive in a simple and expeditious manner. 

MI.cellaueou •• 

SADDLE.-Willialll R. Thompson, New 
Castle, Col . This is an improvement in the class of 
saddles generally used by stockmen on the plains, in 
which two girths are employed and straps are used in 
connecting the girths with the B<lddle, the invention 
covering novel constructIOns and combinations of parts. 

PURIFYING PETROLEUM. - Robert M. 
Perrine, Cleveland, Ohio. This is  a process for deo· 
dorizin2: and purifying crnde oils, consisting in agitat­
inl!' them with chloride of lime, then adding "ulphuric 
acid to ehminate the chlorine gas and neutralize and 
precipitate the alkaline matte ..... according to a method 
described, and !lnally drawing 011 the purified oil. 

Mop AND WRINGER. - Carington L. 
Westbrook, Reynold8, Ind. Cloth·covered rollers, 
from which project feed teeth in lonl(itndinal rows, are 
journaled in a suitable frame, there being upper and 
lower hars adapted to be rai8ed and lowered, with other 
novel featnres, whereby it will not be necessary to wet 
or soil the hands in wringing the cloth aud adjusting 
lhe machine. 

. SHUTTER WORKER. - James K. Me­
Gukin, Newark, N. J. This invention provides means 
w I)ereby the window 8hutter may be opened or closed 
from the in8ide of a room without raising the sash. and 
locked in any desired position, the invention being an 
improvement on a former patented iuvention of the 
same Inventor. 

T R U N  K. - William W. Brinkerhoff, 
Albany, N. Y. This IS a trnnk havinl/: hed fastenings 
designed to be ellectlve and durable in strengthening 
and holding the trunk together, dispensing with trunk 
.traps, and relieving the strain on the lock and hin2:e8 
ar\Ilng fro;o rouih usage, 

Ititufifit !mtritau. 
WAGON BODY.-Thomas Tyson, Mound 

City, Mo. This is an Improvement in wa2:0n bodies es· 
pecially adapted for farm use, and is de8igned to 
simplify the construction of a wagon body heretofore 
patented by the same inventor, whereby tbe side boards 
may be more conveniently manipnlated and the rear 
end of the wagon hody less obstructed when the end 
gate is thrown down to remove the load. 

FOLDING LADDER. - P i e  r r e F. M. 
Burrows, Auckland, New Zealand. This i" a ladder 
adapted to be readily adjusted to the ineqaalities of the 
ground or other support, and which can be quickly and 
compactly folded when not in use, the construction 
being strong and simple, and designed to be entirely 
safe under all circumstllnces. 

PREPARING LUMBER. - Thomas H. 
Sampson, New Orleans, LII. 'l'his invention covers an 
apparatus for treating lumber to prevent its warping 
and twisting, and consists of a long iron shell or 
cylinder that can be made air tIght, i n  the bottom of 
which is a cust iron malllfoid box with compartments 
for live and exhaust stea�, with other novel features. 

ORE W ASHER. -Samuel C. McLanahan 
and W illiam F. Kirk, Holl idayshnrg, Pa. This inven· 
tion relates to ore washers in which a revolving shaft or 
cylinder is provided with detachable radial blade. for 
agitating and washing the ore. the invention relating 
more particularly to the hlades and their means of con· 
nection to the shaft or cylinder. 

GELATINE MOULDS. - Gustav Koller, 
Vienna. A ustria. This invention provides a process for 
treating glue and gelatine moulds for casting works of 
art, the moulds being adllpted for making serviceable 
plaster and wax casts and permitting of pouring alloys 
of Ii low melting point directly into them, and the in­
vention consisting of treating the snrface of the mould 
with strong oxidizers and afterward exposing it to the 
action of the light. 

ALARM LOcK.-Eleazer Harmon, Balti­
more, Md. This lock i" so made and its parts so con­
nected that when the key IS properly tnrned and reo 
moved from the bolt casing an alarm will be sounded, 
if the bolt should be thrown back to even a partially 
unlocked position by persons either on the outside or 
inside of the room, the invention heing an improve­
ment on a former patented invention of the same tn­
ventor. 

WELL BORING ApPARATUS. -Lawrence 
V. Elder, New Orleans, La. This apparatus i. to sink 
wells by means of a stream of water injected into the 
well shaft or boring nnder pressure, the invention 
covering special means for establishing temporary com· 
munication between the well pipe or tubing and the 
pumps to maintain a constant flow whiie adding a new 
section to the tubing. 

FURNACE DOOR OPENER. -Andrew H. 
Ballagh, Macon City, Mo. This i" an attachment for 
opening the door by means of a treadle, leaving the 
hands of the operator free to throw on coal or rake the 
fire, a spring being arranged to close I he door when the 
pressure on the treadle is removed, with other means 
for holding the door open against the tension of the 
spring when so desired. 

BALING PRESSES. -AI yin Allen, Girard, 
Kausas. This invention covers a follower operating 
mechanism for presses employed in baling cotton, hay, 
etc., and provides for two forward movementa of the 
follower for every revolution of the sweep or lever, and 
for a rapid movement of the follower during the pre­
l imtnary compression of each batch of material, with an 
ellective application of the power during the flnal com­
pression. 

PICKING FUR SKINS. - W illiam A. 
Connolly, New York City. This is a machine designed 
to automatically feed the skin to place, blowing the 
soft hair to one side, and exposing the coarse objection_ 
able hair, retaining the skin in position for clipping 
such coarse hair, and feeding forward knives to act 
thereon. 

MAKING CLAY CONDUITS. -James J. 
Powers and Robert Van Buren, Brooklyn, N. Y. This 
invention covers a machine for making clay condnlt" 
for electric wires, etc., hydraulic or fluid pressure being 
employed for compressing the clay into form and for 
forming apertures in thl' section, two pistons and two 
cylinders being used, one shaped m part to form the 
mould. 

VENTILATING CONDUITS. - Joh n H. 
Hilliker, New York City. This invention provid"" for 
establishing communication between the ,conduit, the 
sewer, and the cnlvert and manhole8 of the "ewer, 
whereby escaping gaSes may flnd speedy and conveni­
ent exit to the open air, obviating dan2:€r from explo­
sions and upheavals of the road bed or pavement. 

CAN Top. - George J. Record , Con­
neaut, Ohio. Combined with a can cap having an aper­
tnred dome Is a spout-carrying cap fitted to turn on 
the dome of the can cap. an apertured packing between 
the caps, a bolt projecting through the packing and 
spout cap, and a thumb nnt on the bolt, whereby any 
wear may be taken up cansed by the tnrning of the 
spout-cllrrytng cap. 

MEASURING FAUCET. ·-John A. Ken· 
dall, Maysville, Mo. This invention covers a novel COli· 
strnction and arrangement of parts In a faucet designed 
to accurately measnre the quantity of liquid withdrawn 
from a cask or receptacle, and furnish a record thereof. 

D E N  T A L  ApPARATUS. - Samuel A. 
Milton, Clinton, Mo.  This is lin apparatus for use in 
the introduction of medicated heated air or nitrous 
oxide gas to the tooth under treatmeut, provision being 
made for the charging of the conveying medium with 
the vapors ot such volatile oil8 a8 it may be desired to 
employ. 

ROLL PAPER HOLDER. - John Zerr, 
Quincy, Ill. 'l'hi8 is a holder and cutter, the Invention 
relating to the means for 8upporting the roller and 
cauaing the necessary tension npon the roll of paper to 
prevent it from being too freely unwound or running 
011 more than 18 reqnired when pulling on the free end 
of the paper, 

RE-ENFORCED RATTAN ARTICLES. ­
Elise Depersenail't-, New York City. This Invention 
provides 1\ method of makiug articles, particnlarly 
carriage bodies, which, while having the appearance of 
heing made wholly of rattan, are built np with an in­
terior re.enforclng frame, concealed by an exterior reed 
wrapping or covering, to be very substantial and orna· 
mental. 

SHOE SCRAPER.-COrnelillS A. Sparrow, 
Mechanlcshurg, Ill. Thi8 is a device formed with a 
standard adapted to be secured in any desired position, 
and designed to facilitate the cleaning of the sides and 
edges and bottoms of boota and shoes, while on tbe 
feet of the wearer. 

MANGLE.-Robert N. Reid, Orange, N. 
J. This is an adju"table and self·adjusting machine, 
deSIgned to work easily, smoothly, and almost noise­
lessly, and adapted more especially for household or 
family use, for mangling a large variety of fabrics. 
such as table and bed linen and clothing. 

PENCIL SHARPENER.-John Bigham, 
Ripon, Wis. This device has a pencil-receiving shaft 
and means for revolving It, means for holding the 
pencil therein, and a grinder arranged to be bronght to 
bear upon the pencil, making 1\ cheap and ellective 
device for sharpening lead or slate pencils. 

SEPARATING SOLDER FROM TINNED 
IRON.-·WiIliam E. Harris, New York City. This In­
vention covers a method whieh cODsists in coating the 
article with a snbstance which will prevent molten 
solder from adhering to it, and then melting the solder 
from the article, which may be ellected hy first smelt· 
fng the article by hurning petroleum on it. 

ARMOR FOR SHIPS. -Isaac B. A braham, 
San Francisco. Val. This Invention consistll in com­
bining with a vessel a gunwale formed of a series of 
sections, hiuged at their lower ends to the deck of the 
ve"sel, and adapted to be elevated to form an armor 
against attack, and also form a protection against 
waves during storms. 

COMBINED CAP P I L L  0 W, E T C. ­
Frangois Frank, Gra!s Valley, Cal. This is essentially 
an air-tight bag, adapted also for use as a life preserver, 
alld consists of an upper and lower cylindrical .ection, 
one adapted to fold in the other, gore sections uniting 
the cylindrical sections, while there is " valve in the 
IIpper section to admit air. and an escape valve in the 
lower section. 

G A.S STOVE. - James H. Carrington, 
New York City. The body of this stove is composed of 
perforated metal ,  " Jth closed top, it being designed to 
ohviate all centralization of drou1l:hts or currents of air 
or heat, and give free outward radiation of the heat at 
all points, the hnrner being mounted on the base. 
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perspective elevatiou. 

7. A dwelling at Hill Vicw, Dunwoodie, N. Y. Cost 
$5,100 complete. Floor plans and perspective 
elevation. Architect, C. E. Miller, New York. 

8. Desl2:D for a cottage at Mystic, Conn., by F. W. 
Beall, architect, New York. Elevations and floor 
plans. 

9. A douhle dwellin2: house at Stamford, Conn., 
erected at a cost of :$7,800 complete. Plans and 
perspective. 

10. Cottage erected at Larchmont Manor, N. Y. Cost 
$4.,350. Floor plans and perspective. 

11. The new Carteret club building erected at Jersey 
City Heights, N. J., from designs by Bradford L. 
Gilbert, of New York. C08t $20,OOO. 

12. The Oriel Row of thirteen honses, San Francisco, 
Cal. Erected at a cost of $5,800 each. Plans and 
perspective. 

13. A recently erected cottage in " Iselin's Park," New 
Rochelle, N. Y. Cost $6,000. Perspective and 
floor plans. 

14. A very pretty cottage at Hill View, Dunwoodie, 
N. Y.. recently completed at a cost of $5,000. 
Chas. E. Miller, architect, New York. Floor plans 
and perspective elevation. 

15. Miscellaneous Contenta: Baths in school houses.­
Combined wood worker and moulder, iIInstrated. 
-The Gurney Hot Water Heater Co.--A practi. 
cal device for working window shutte ..... i I lus­
trated.-Square turned work for balusters, 
col umns, etc. 

The Scientific American Archltecta and Builders 
Edition is issued monthly. $2.50 a year. Single copie., 
2.� cents. Forty large quarto pages, equal to ahout 
two hundred ordinary book pages ; forming, pr,;cti· 
cally. a large and splendid MAGAZIJ:lB OJ' ARCHITEC' 
TURE, richly adorned with elegant plates in colors and 
with !lne engravings, Illllstrating the most interesting 
example. of Modern Architectnral Construction and 
allied 8U bjecta. 

The Fullnes8, Richnes", Cheapne8s, and Convenience 
of this work have wan for It the LARGBST CIRCULATION 
of any Architectural publication in the world. Sold by 
all newl!dealers. 

MUNN & CO" PURLISJl1llBl, 
881 Broadway, New York. 
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The charge for Insertion under thw head is One lJollar 

a ltnej'or each insertion : alXYut eight words to a tine. 
Adverti6ement8 must be reeeived at publica/ion office 

as ea,·ty as Thu" sday tnCi1'ning to appeal' in ne3:t issue. 

All book., app., etc., cheap. School of ElectrIcity, N.Y. 
Wanted-Competent man to take charge of a machine 

shop building special, heavy machinery. Give Bile, ex­
perlence, references, wages. Address T. B. H •• box 606, 
Chicago. III.  

The undersigued, experienced inventor, will develop 
inventions, perfect mechanisms. or invent them for in­
ventors who cannot complete their work. StriCt. confi­
dence and satisfactory re�ults guaranteed. Charges or 
conditions. 8.ccordioloC to labor in volved. Add ress " Ex­

perience." care of SCientific American, New York City. 
Money, Time, and Li fe Saved.-Draught gear for ve· 

hlcles. patent No. '18.6l8. December 31 , 1889. Prevents 
damage to horse, vehicle. and occupant. Inexpensive, 
durable. simple, eaaily operated. Tnoroullhly tested. 
United States. Canada, and Brazil for .ale by Inventor. 
P. H. Thompson, Bluffton, Ga. 

Salesmen can add to their incomes hy selling our 
goods on commission. Commissions to one salesman. 
who devoted only one bour daily to our "oods, averaloCed 
twenty-five dollars per month for past three months. 
Our goods have been on tbe market for twenty-one 
years, are well known, and are first class in every re­
spect. Address U Commission," care Scientific Ameri­
caD, New York. 

Machine tools, catalogue No. 47-B ; wood-working 
machinery. catalo�ue No. 52-A ; steam power, catalo�ue 
No. 48. Lar"est lines offered by any IIrm In thi8 country. 
Send for bed-rock prices, statin� exactly what you want. 
S. C. Forsaith Mach. Co., Manchester. N. H. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago. Ill. 140 machines in satisfactory U8e. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatl1s. air 

pumps, acid blowers, filter press pumps, etc. 
For the latest improved diamond prospecting drill", 

addre8s the M. C. Bullock Mflot. Co., Chicago. m. 
Pre .. e. & Die •.  Ferracute Mach. Co., Bridgeton. N. J .  
The Holly Manufacturmg Co., of Lockport, N. Y., 

Ifill .end their pamphlet, describing water worko ma­
ohinery. and containing reports of tests, on application . 

Tuerk water motors at 12 Cortlandt St., New York. 
Screw machines, milling machines, and drill presses. 

The Garvin Mach. Co., I,alght. and Canal Sts., New York. 
Iron, Steel, Copper, and Bronzc Drop Forgings of 

every de.criptlon. Billings & Spencer Co . •  Bartford. 
Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
I!1xpanders. R. Dudgeou. 24 Columbia St . •  New York. 

Safety Elevators, steam and belt power ; q uick and 
smooth. The D. Frisbie Co . . 112 Liberty St .. New York. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Co .. Rochester. N. Y. See iIIU8. adv . •  p. 173. 

For s leel castings of hest quality, write the Bullalo 
Rteel �'oundry, Bulfalo, N. Y. 

Acme engine, 1 to 5 H. P. See adv. next· issue. 

HINTS TO CORRESPONDENTS. 
Name. and Addre ... must accompany all letter8, 

or no attent;on will be paid thereto. This is for ollr 
information. and not for publication. 

Reference. to former articles or answer8 8hould 
give date of paper and page or number of question. 

. n q ll irle .. not answered m reasonahle time should be repeated; correspondents will  bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must take his tnrn. 

Sp eelal WrUCen I n formati o n on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Sclentillc A m e rican S U I' p l em e nC. reterred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prIce. 

Minerai. sent for examination shonld be distinctly 
marked or labeled. 

(1 780) A. J. S. asks for the l ist of subjects 
a man has to U pass .,  in order to become an U articled " 
clerk in pharmacy. A. These vary in dillercnt cities. 
In general they include chemistry, pharmacy. hotany, 
materia medica. reading of and putting up difficult pre­
scriptions, detection of incompatible and poisonous 
prescriptions, knowledge of doses, etc. Practical expe· 
rience is generally necessary and is often required. 

(1781) R. K. S. asks : What is the origin 
of the term carat as applied to gold aud what it  sig­
nifies? A. The word " carat," was derl ved from the 
Arabic " qirat," a bean or pea shell. weighing about 4 
grains. The Arabians are supposed to have borrowed 
the word from a similar one in Greek. meaning a l ittle 
horn, the fruit of the " caroh " trce. 

(1782) B, D. asks : 1. Of what material 
IS the vibratin2: d18phragm of the Bell telephone receiver 
as now used made of 1 A. Thin iron, ferrotype plate. 
2. How thick is it 1 A. A bout 1·100 inch thick. 3. 
What is its diameter ? A. 214 inches. 4. Which pole 
of the permanent magnet is neKt to the diaphragm ? A. 
It makes no dillerence. 5. I made a telephone as in· 
structed in the SCIENTIFIC AMERICAN of December 14, 
1889, Figs. 3, 4. alld 5, using s i , k- covered wire, No. 36, 
and tintype diaphragm 1-112 inch thick . 1'he distance 
from the core to the diaphragm is about 1-32 inch, but 
it fails to give a sound. What is I he rea.on ? A. You 
mUBt have failed to fol low the description in BOme par' 
ticular. Possibly your fine wire is broken. 

(1783) W. D. asks how he could make a 
canvas canoe waterproof. A. Paint over with a number 
of coats of white lead In oil. Sometimes the canvas is 
treated with paraffin melted in with a hot iron. 2. 
Wonld a proper hattery in any way improve the bipolar 
telephones illustrated in your paper of December U, 
1889 ? A. The battery IS not needed and would ellect 
little if any improvement. If used It must be pr.rly 

I connected or it might neutralize the permaneDt -ag. 
netil!m. 

© 1890 SCIENTIFIC AMERICAN, INC.



FEBRUARY 8, I8c}o.] 
(1784) H .  S. asks : 1. Is there any way by 

which I could place a thin coating of metallic copper 
(similar to that on an electric light carbon) on a wooden 
lurlace? If so. please state how I must proceed. A.  
Make the wood waterproof by means of varnish or par· 
amn. Coat tlie surface evenly with fine plumhago and 
proceed as in electrotyping, The process of coating 
the wood with plumbago is lik� that of blacking a stove. 
2. What shape of core makes the most powerful elec· 
tric magneU A. A cylindrical core of soft wrought 
iron is best. 

(1785) F. F. B. ask@ : 1. What is a good 
receipt for preserving the feet of an kind. of animal •• 
for a llIuseu m ?  (I want to make a collection of paw. 
and claws.) A. Remove flesh and bone. as far as pos· 
sible by tnrning skin inside onto restore again to its 
original state and treat with tnrpentlne internally • •  tuff 
it with cotton, and as a further preservative apply a 
cleal· alcoholic .olution of corro.ive .nblimate. We reo 
commend you the Taxidermist'. Mannal. whIch we can 
supply for 50 cents. 2. Where can a copy of Pratt In· 
stitute Record be obtained? A. Address the Pratt 
Institnte. Brooklyn. N. Y. 

(1786) A. W. T. McB. writes : Suppose 
I have a card printed on ordinary letter paper. What 
kind of a chemical process can I subject the paper to 
so that it will be impossible to efface the printing with 
pen and ink or with pencil ? Or. in other words. what 
will put the paper in such a condition that it will not 
r6ceive a mark from a pen or pencil ?  Is there any way 
to treat the sheet of paper upon which this qnestion is 
written so that I cannot write OR it with pen and ink or 
with pencil ? A. By saturation with hot paramn wax 
the paper will be so affected that writing on it with pen 
and ink will be very dimcnlt. and with pencil almo.t as 
much so. 

( 1787) S. C. asks : Assuming a charge of 
3 drachm. of powder w il l  produce a m uzzle velOCIty of  
100 in a 16 bore (O'6!! in. ) 30 inch barrel shot  gun. how 
much powder must be used to produce the .ame muzzle 
velocity i u a 10 bore (0'79 i n.)  30 inch harrel. using same 
amount of shot? A. The charl(e should be inversely as 
the area. or 4 drachm.. 

. 

( 1788) W. C. E. asks : Will it make 
any difference in flow of l iquid by adding to Ip.ngth of 
long leg of a siphon ? Will siphou work if short leg is 
longer than 33 leet ? If si phon I. filied and both legs 
stopped and o:lened u nder water. will the l iquid run 
out or vacuum at. bend hold it? A.  If lengthening the 
long leg of a siphon means greater difference in height. 
the lIow will  he greater. A siphon will not work wel l 
with over 30 feet vertical height between surface of 
water and apex of .iphon. With the enJs air sealed by 
dipping under water. the siphon will hold its char!:e 
and run when both ends are at different levels and 
open. Stop the 1I0w by closing the discharge end. A 

chamber should be made at the apex to receive the air 
that separates from tbe water. that the siphon may 
have a longer run without rellll intr. 

(1789) G. G. B. asks : 1. What chemi­
cals (and in what way) are nsed to etch glass. such as 
are used to back window transparencies ? A. Hydro­
tluoric acid is used for etching glass. Chemists furnish 
it of the proper .trength for this purp08e. The glass is 
dipped into the acid. Surfaces protected by wax will 
not be attacked by the acid. This acid is very corrosive. 
and produces painful sores when brought into contact 
with the .kin. The fumes of the acid should not be in· 
haled. 2. How can I j(rind glass so it will have a 
smooth fiuish (as u.ed in cameras) ? A. You can grind 
glass by covering it with fine emery and water and rub 
bing it with a small piece of glass. For convenience 
in handling. a piece of cork may be attached to the 
.mall piece of glass for a handle. 

(1790) A. S. asks how to make a hard 
and tlne cement to imitale white limestone or white 
sandstone. etc. A. Use plaster of Paris mixed with 
strong solution of alum as the basis. color with any 
mineral pigment. mix with sand or ground pnmice to 
modify the grain. 

t 1791) T. B. C. asks (1) how to make saw­
dust of any kind of wood as fine as 1I0ur or whiting. so 
as to form It  into a smooth paste or mass without 
crumbl ing. or hardening. but keep a plastiC state to 
make casta with ? A. Mix with glue to desired con­
si.tency and form in oiled mould. Or use following: 
G l ue 13 parts. litharge pulverized 4 part •• dry white 
lead pulverized 8 parts. plaster of Paris 1 part. saw­
dust to parts. Water enongh to bring to proper con· 
si.tency. First dissolve the glut'. then add other in· 
gredients. Oil the monlds. 2. How to keep glue in a 
l iquid state without becoming watery and bad smell· 
ing. A. Soak glue i n  water. dis.olve by heat. and add 
strong vinegar. This preparation will remain semi­
l iquid or fully liq uid. according to quantity of vine­
gar. Nitl"ic acId may be used instead of vinegar. 

(1792) G. C. asks how to obtain hydrate 
of alumina from kaolin. A. Treat with small excess 
of sulphuric acid. evaporate until fumes of acid come 
off. cool. dilute, filter. and precipitate with ammonia. 
addin!: a slight excess only and heating until no more 
ammoniacal gas comes off. 

(1793) P. E. Mcl. asks for a receipt to 
make a cement for a bel lows made with sheep skin. 
A. Use best quality !:Iue mixed with a little glycerine. 
about one-tenth the weight of the dry glue originally 
nsed. 

(1794) D. H. asks : Can you tell me of a 
solution that will render a fishing line waterproof in 
salt water? A. Heat the perfectly dry line in melted 
paraffin. "0 as to saturate the fiber therewith. 

(1795) Inquirer asks : How is stove 
putty made from mineral substances. and what is used 
to mix with it to make it harden after it is applied and 
the stove gets hot ? A. Five parts clay. 2 parts fine iron 
filings. 1 part peroxide of manganese. J.9 part salt. J.9 
part borax. pulverize and mix thoroughly in a mortar. 
Make into a thick putty with water lind use immedi­
ately. Will set and harden wi th heat of the .tove. 

(1796) J. S. writes : 1. Please give a 
practical call to be uoed in connection with the simple 
telephone described in SCIIINTIFIC AMERIOAN of 

$citutifi t �mtri tltt. 
December 14. 1889. that will work five or ten m iles. 
A. Use a magneto cal l. 2. How many Law batteries 
will be required to work a call bell two miles ? A. 
With a good l ine. four cells would answer; with line as 

ordinarily constructed, you would probably need eight 
ceHs. 3. Can the batteries be placed at one end. and 
call both ways on a single wire? A. This can be done 
only on a closed circuit. 

(1797) W. F. S. asks : 1. What is the 
method that is now used lor the manufacture or reo 
duction of aluminum? A. It is made : a. By reduction 
with sodium (Castner's process. in England). b. By 
electrolysi •• Hall's process. in Pitt.burg. Pa. c. In alloy 
with copper. etc . •  by the vol taic are, Cowles ' process. in 
Lockport. N.Y. 2. What is co.t of manufacture? A . This 
is not disclosed. It can be bought in large quantities 
for $2.50 a pound. 3. r. pottery clay richest of all clays 
in aluminum? If not. what clay is rIChest ? A. Corundum 
is the richest of it. . .  ore •. " Pottery clay may contain 
a fair amount;  cryolite is a very advantageous source. 
You will find many excellent papers on the above or 
other processes in our SUPPLEMENT. with illustrations 
of plant and many details. 

( \ 798) W. S. S. asks : Ho w to make a 
water· tight joint between glass and zinc. for a small 
aquarium. A. Melt together Burgundy pitch. 150 parts; 
gutta percha in sheets. 25 parts ; gronnd pumice stone. 
75 parts. 

(1799) W. P. R. writes : There is a say­
ing that a thunder storm will sour milk ; is this true? 
If so. please say why it is. A. A considerable quantity 
of ozone is produced by the electric discharges in a 
thunder storm. which is a very active agent in accelerat­
ing chemical changes due to oxidation. of which the 
souring of milk. involving the formation of lactic acid. 
IS an .example. 

(1800) D. W. R. asks : 1. What is hekto­
graph paper. and where can it be procured ? A. This 
is paper prepared with a gelatinous coating. which Is 
capable of absorbing Ink. It may be procured from 
any prominent stationer in New York. 2. Why can I 
receive no shock from a 100 light dynamo, and yet be 
very sensitive to tbe effect of a small galvanic battery? 
A. You can get a very severe shock from a 100 light 
dynamo by grasping two naked termiuals of the con­
ductor leading from the dynamo. one in each hand. 
bringing them together for an instant, then separating 
them. The shock is due to the extra current. Ordin­
arily a 100 light dynamo for incandescent lighting gen­
erates a current having an E. M. F. of 100 to no volts. 
By grasping the conductors while the machine is doing 
its normal work, no serious shock will be experienced. 
because the current has a comparatively low E. M. F. 
The induction coil to which you refer produces cur­
rents of very high E. M. F .. running up to thousands 
of volts. These currents are alternating in their charac­
ter. and are capable of affecting the nerves to a remark· 
able extent. Our advice is to take no electric shocks 
from dynamos. 

(1801) C. D. asks : 1. Will wooden boxes 
coated with paramne make good cells for a plunging 
bichromatA battery ? Would a mixtnre of pitch and 
coal tar be as good as paramne ? If so. what is the best 
proportion? A. Paramne is apt to crack. If the box is 
made of well seasoned wood and provided with good 
joints. and if the paramne is applied hot to both the 
inside and outside of the box. it wonld answer very 
well . We think pitch and coal tar would fail III a short 
time. 2. How can I reduce a piece of hard rouge to a 
powder or paste ready for u"e ? A. If the rouge is 
mixed with gum. you can soften it with water. You 
can probably pulverize it in a mortar. 

(1802) F. W. L. asks : 1. Can the iron 
wire ring. and the body of the field magnet of the 
simple electric motor described in your SCIENTIFIC 

AMERICAN SUPPLEMENT. No. 641. April 14. 1888. be 
cast out of iron? A. The field magnet may be made of 
ca.t iron. but the core of the armature should be made 
of soft iron wire. 2. Would thIS make the mntor 
stronger or weaker? A. The cast iron armature would 
make no material difference in the power. 3. Is there 
any easy way of making this motor stronger? A. Con­
nect as a shunt machine, and arrange your battery 
cells in parallel. 

(1803) W. L. W. is informed that two 
solids which brou!:ht in contact will burst into a lIame 
are a piece of phosphorus and a crystal of iodme.-A. 
T. O. [Some seconds are reqnired to effect the resnlt .• 
-ED.] 

(1804) E. C. R. writes : I noticed in a 
Chicago dru!: "tore the followinl(: A tall glass jar 
which was nearly filled with a solution. which the clerk 
said was one of silica iu some form. In the bottom of 
the jar was a deposit of some kind. whIch resembled 
fine sand. Upon this stood the growths of seven or 
eight of the "trees" of different metals. amon&: them 
zinc. lead. and copper. I could not find out anything 
in regard to how the trees of different metals could be 
grown in the same vessel at the same time. Can 'you 
give me information in regard to it. as I would like to 
make one of four or five metals ?  A. The experiment 
you speak of is fnlly described and illustrated in 
" Home Experiments in Science," which we can supply 
for $1.50. 

(1805) H. L. H. asks : Is there any­
thing that will take a bad stain ont of kersey cloth ? 
The coat is of a light color, and the stam yellow. 
A. We cannot recommend any treatment better than 
scrnbbinj( with soap and water. or sponging with 
alcohol. Snccess is doubtful. 

TO mvENTO:aB. 
An experience of forty years. and the preparation of 

more than one hundred thousand applications tor pa-. 
t.ents at home aud abroad. en .. ble us to understand t.he 
iaw8 and practice on both contloent89 and to POS8888 un'" 
equaled facilities for procurinlC patents everywbere. A 
synopsis of the patent laws of the United States and all 
foreilCn countries may be had on application. and persons 
contempiaUnlC the l18CurinlC of patents. either .. t home or 
abroad. are Invited to write to this oIBce for prices. 
which are low. in accordance with the Umes and our eI­
tenslve facilities tor conducting the buslnes.. Addrells 
MUNN '" CO .. oIBce BCIBNTIPIC AIIBBJCAN. 961 Broad· 
... ay. Ne ... York. 

INDEX OF INVENTIONS 
For whlcb LeUen Patent o f  Ol e  

VnUed Statea were Granted 
January 21, 1890. 

&ND EACH BEARING THAT DATE. 

[See note at end ot list about copies ot these patents.) 

A larm. See Fire alarm. 
Alarm. J. Catz . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.924 
Alarm lock. E. Harmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.769 
A nimal trap. E. E. Bchooter . . . . . . . . . . . . . . . . . .. . . . . . . 4�.021 
AUlCer bits. die for formlnlC. J. Bailey . . . . . . . . . . . . . . 419.622 
AUlCer. post hole. W. B. Beagle. . . . . . . . . . . .  . . . . . . .  419,909 
Axle box. car. W. M. Sblpp. Jr . .. . . .. . . . . . .. . . . . . .  419.799 
Bags or pouches. clll) for retaining tbe sprlnlCs 

within the mouths of self-closlnlC. G. B. 
Adams . . . . . .  . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  4 19.745 

Bale tie maklnlC macblnes. C. B. Brainard . . . . . . . . . .  419.917 

BallnlC press. P. K. Dederick. . . . .. . . . . . . . . . . . . . . . . .  4l�.646 

Baling presses. follower operatlnlC mechanism 
for. A. Allen . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41�.813 

Bar. See Car draw bar. 

Battery. See Faradic battery. GalvaniC battery. 
Secondary battery. 

Battery plates. treatinlC secondary. C. Sorley . . . . . .  419.72'1 
Beehive. J. B. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.809 
Bell. G. W. Goll' . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . .. . . 419.70'7 
Belting. compound. W. C. '" C. Edge . . . . . . . . . . . . . . . .  419.650 
BeVerBl\ie8. foam for carbonated. G. C. Henry . . . . .  419.671 

Bicycle saddle. R. B. Haln . . . . . . . . . . . . . . . . . . . . . . . . .. . 4�.009 
BlaCkboard partition . .. . G. Wilson . . . . . . . . . . . . .. . . . . 419.S10 
Blind. Venetian. J. A. Baldwin . . . . . . . . . . . . . . . . . . . . . .  4�,OOO 
Block. Bee Fuel block. HolsUn" block. Paving 

block. 
Blower. pump. engine. etc .. H. Skinner . . . . . . . . . . . . 419.728 
Board. See Plano 80undinIC board. 
Boller water level Indicator. steam. J. McDonald. &19,967 
Book. check. J. Knauber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.857 
Book supporl. Nelson '" Levlsay . .  " . . . . . . . . . . . . . . .  419.870 
Box. See Axle box. Miter box. Wagon box. 
Box loop. G. L. Crand"l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.&3 
Bracket. See Gutter bracket. 
Brake. See Car brake. Wagon brake. 
Brick machine. G. Carnell  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.922 

Brick machine. R. �'. Robison . . . • . . . . • • • . • • • • • • • . . .  419.972 
Brick machine. steam. A. Burrell. . . . . . . . . . . . . . . . . . .  419.749 
Bridge. W. E. Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 419.897 

Bridge. S. S. Hyde . . .. .. . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . 419.!IIiI> 
Bung and spigot combined. Scbwaner '" 

Kledalsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.716 
Burial casket lid. J. F. Sammons . . . . . . . . . . . . . . . . . . .  419.714 
Burner. See Gas burner. Hydrocarbon burner. 

JAIomp burner. Liquid fnel burner. 
Burnishing macblne. C. J. Addy . .. . . . . . . . . . . . . . . . . .  419.997 

Bushing and bunlC. metalliC. F. J. Bates . . . . . . . . . . . .  4�.002 
Button fastener. G. D. Paul . . . . . . . . . . . . . . . . . . . . . . . . . .  419.970 
ClWlera. See Photographic camera. 
Can. See Milk can. Refuse can. 
Can. D. B. Denl.on . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . .. . .  419,647 
Can toP. G. J. Record .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 419.794 
Candy mould. J. H. Seltz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.7IS 

Cap. pillow. and life-preserver. combined. H. 
Frank .  . . . .  . . . . . • . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  419.765 

Car brake. H. Hackney . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .. 419.665 
Car coupllnlC. J. M. Co.by . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,752 

Car coupllnlC. J. F')rtler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.9ail 
Car coupllnlC. E. L .. tham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�.OU 
Car coupllnlC. C. C. Bhelburn . . . . . . . . . . . . . . . . . . . . . . . .  419.721 

Car coupllnl/ l lnk. W. A. Foust . . . . . . . . . . . . . . . . . . . . . .  419.934 
Car door. J. CauUleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.925 
Car draw b�r. mlnlnlC. Taylor '" Smith . . . . . . . . . . . . . . 419.89!l 
Car. dumplnlC. J. M. Goodwin . . . . . . . . . . . . . . . . . . . . . . . .  419.9:;9 
Car wheel. P. H. G rlmn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.850 
Car •• corner strap tor. C. T. Scboen . . . . . . . . . . . . . . . .  419.715 

Car •• coupllnl/ for .team pipes between rai lway. 
J. R. Drodzewskl (r) . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  1 1.0.'\7 

Cars. protectinlC plate for ICrlp. H. E. Hunt . . . . . . . .  419.6'17 

Carpet fabric. inlCr8ln. W. B. Keefer . . . . . . . . . . . . . . . .  41 9,855 
Carpet IInlnlC. A. Greg". Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  419.S49 

Carpet stretcher. F. C. Trowbridge . . . . . . . . • . . . . . . . .  419.979 

Carrier. See ElCg carrier. Sheaf carrier. 
Ca.h Indicator and r811:lster. E. Rector . . . . .  . . . .. . . .  4�.otS 
CastinlC printers' rollers. apparatus for. L. K .  

BlnlCham. . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  419.91b 
Catheter. C. A. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.926 
Centering device. S. B. Minnich . .. ... . . .. . . . . . . . . . . 419.788 

Chain link or splice. Snyder '" Beatty . . . . . . . . . . . . .  41�.725 
Chair. See Rail chair. 
Chuck. W. A. McCool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420,016 

Churn. J. D. Rogers . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . .. .  419.888 

Churn dasber. J. E. Finley . . . . . . . . . .. . . . . . . . . . . . . . . .. 419.700 
Churns. means for operating. F. R. Bassett . . . . . . . . 419.985 

CIKar bunching machine. Abraham '" Martin . . . . .  419.988 

CllCar bunchlnlC machine. J. R. Williams . . . . . . . . . . . . 419.742 
CllCar lighter. Kehm '" Meyer . . . . . . . . . . . . . . .. . . . . . . . . 419.856 

CllCar maklnlC m .. cblne. A. H. Shock . . . . . . . . . . . . . . . .  419.800 

Clamp. See Rope clamp. 
Clav conduits. machine for making. Powers & Van 

Buren . .. .. . . . . . . . . . . .. . . . . . . . . ... . .. . .. . . . . . . . . .. .  419.79� 
Clay for pavlnlC materi .. ls. burnlnlC. J. Stub hs . . . . . .  419.977 
Cleaner. See Flue cleaner. Plow cleaner. 
Clock. A. M. Lane . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . 419.685 
Clock and bell. combined. A. M. Lane . . . . . . .. . . . . . . 41�.686 
Clock. electrical. A. B. Jones . . . . . . . . . . . . . .. . . . . . . . .. 419.776 
Clock stnkln" mechanism. C. Braun . . . . .. . . . . . . . .. .  4�.006 
Clothes drier. F. B. Hawes . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.00S 
Clothes drier. B. F. Standish . . . . . . . . . . . . . . . . . . . . . . . . .  419.896 
Clutch. friction. T. C. Kenney . . . . . . . . . . . . . . . . . . . . . . .  419.958 
Coal h .. ndllnl/ apparatus. W. S. Bogle . . . . . . .  419.628. 419.6:10 
Coll'ee mill. E. L. McCI .. ln . .. . . . . . . . . . . . . . . . . . 419.700. 419.701 
Colfee pot. M. Mattison . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.96.; 
com n fastener. N. K. Gamble . . . . . . . . . . . . . . . . . . . . .. . 419.846 
Commutator. electric. L. Gutmann . . . . . . . . .  419.660. 419.662 
ConnectinlC branch sleeve and tapping apparatus. 

A. P. SIQIt.h . . . . . . . ... . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  419.974 
Contact and switch. overhead. R. W. Hawkes-

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.771 
Corer and .1Icer. apple. M. Sler.dorfer . . . . . . . . ... . . . 4IJ.722 

Corn and cane cutter and buncher. B. G. Seve' 
rance . . . . . . . . . . . . . . . . . . . . . . . . ... .. . .. . . . . . . . . . . . .. 419.719 

Corn. machine for separatinK silks. etc .• from 
ICreen. G. L. Merrel l .  . . . . . . . . . . .. . . . .. . . . . . . .. . . . . . 419.696 

Corset. G. H. Colley. . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  419.641 
Cotton. etc .• traverse bar actuatinlC mechanism 

In machines for preventing and .plnnlng. G. 
Paley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.S72 

Coupllnl/. See Car coupling. Hose coupling. 
TI\III couplinlC. 

Crank fastening. R. B. Haln . . . . . . . . . . . . . . .  , . . . . . . . .  4�.otO 
Cultivator. W. H. Fuller . . . . . . . . .. . . . . . . . . . . .. . . . . . . .  419.9:16 
Cultivator. S. T. Likens . . . . . . . .  . .  . . . . . . . . . . . . . . .  419.691 
Cultivator. spring tooth. J. Theobald . . . . . . . . . . . . . .  419.784 
Current motor regulator. a]t.ernatinlC. L. Gut-

mann . . . . . . .. . .. . . .. .. . . . . . . . .. . . . . . . .. ... . . . . . . .. .  419.664 
Cut-out. C. B. tltory . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  419.783 

Cutter. See Com and cane cuLter. 
Dental apparatus. S. A. Milton . . . . . . . . . . . . . . . . . . . . . .  419.787 
Distilling minerai oil. and IIl1:e products. Dewar '" 

Redwood . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.9:11 

Door opener. electric. A. Glaeser . . . . . . . . . . . . . . . . .. . .  419,766 

93 
Drainer. ve"etable. C. W. & J.  W. Sparks . . . . . . . . . . 419.729 
Drawer "uide equalizer. Llnders '" Le RoJ' . . . . . . . 419.963 
Drier. See Clothes drier. 
Drill. F. H. Richards . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . .  419.1l83 
Du.t arrestinlC and co i lectinl/ device, A. Hunter . .  419.954 
Ilynn.mo or motor, 1�. Gutmann .... •. • .. •.... . .. .. . • .  419.661 
Eg" be"ter. ') •.  W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  '19.6.�1 
lG"gJcarrier. Anderson & Witte . . . . . . . . . . . . . . . . . . . . . .  419.621 
Electric conductors of combined fjl'8S and electric 

fixtures, shield or protector for. J. C. Hollings 41!l.fi';"4 
lClectric currents. prodncing alternatlo8't L. Gut-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4W.66.l 
Electric motor. L. S. White . . . . . . . . . . . . . . . . . . . . . . . . .  41�.8UIl 
IGlectrlc protective system. A. C. Robbins . . ... . . .  419.710 
ElectriC reCiprocating tool. H. N. M .. rvln . . . . . . . . . .  419.161 
Electrical conductor. H. H. Carpenter . . . . . . . .. . . . .  419.92;1 
Electro-thermal current relCulator. F. C. WIII/ner .. 419.7{O 
IGlectrode • •  econdary b .. ttery. C. Sorley . . . . . . . . . . . .  419,'128 
EnlClne. See GRS engine. Locomotive engine. 

Rotary enlClne. 
Enl{ine eccentrics. balance for steam. D. P. Davis 419,836 
Extension bandle. J. E. nnley . . . . . . . . . . . . . . . . . . . . . .  419.161 
FH.bric. See Carpet fabric. 
�'an. F. W. Tuerk. J" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.024 
�·aradlc battery. portable. L. T. Stanley . . .  ; . . . . . . .  419.731 
Faucet. mea.urlng. J. A. Kendall . . . . . . . . . . . . .. . . . . . .  419.778 

Feed mill or grlndlnl/ machine. G. V. Clink . . . . . . . .  419.750 
�-ence. J. H. Power . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  419.706 
Fence jOint. wire. J. M. Fellows . . . . . . . . . . . . . . . . . . . . .  419.758 
Fertilizer distributer. H. A. & J. W. EllI'ert . . . . . .. . 419.758 

�'iber c1eaninlC machine. N. L. Brown . . . . . . . . . . . . . .  419.632 
Fifth wheel. H. P. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.679 
�'ifth wheel. M. Tompkins . . . . . . . . . . . . . . . . . . . . . . . . . .  419,700 
Ftfth wheel. vehicle. J. Retzbach . . . . . . . . . . . . . . . . . . .  '19.708 
File. paper. Babbitt & Stockstrom . . . . . . . . . . . . . . . . . .  419.U!19 
Filter, J .  G. Divoll . . . . . . . . .. ... ... . . . . .. . . . . . . . .. . . . . . 419.843 
Filter presses, CODstrucUon of, Johnson & Hutch-

inson . . • . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . • . . . .  419.775 

Fire alarm, automatic, E. Wider .......... • • . . ..... 419,902 
Fire extinguisherstsprinkler for automatic, A. F. 

NalCle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.705 

Fire klndler. A. K. Murray . . . .. . . .. . . . . . . . . . . . . . . . . . . 419.868 
�'ireplace. C. M. M cMahon . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.704 
�'I.h plate. J. Lamplugh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41�.t;St 
Flood lCate, H. H. Baltzley. . . . . . . . . . .  . . . . . . . . . . .  . . .  4�.OOI 
Flower. artificiul. V. & J,. Al penbuig . . . . . . . . . . . . .. . .  4 1�.947 
�'Iue cleaner. P. Smith . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  4 19.9;8 
Flume. F: L. Robin.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.887 
F·rame. See Gla.s cutting and drawln" frame. 
Fuel. artificial. A. K. Murray. . . . . . . . . . . . . . . . . . . . . .  419.flIi9 
Fuel block. A. K .  Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.SH6 
Fuel composition. A. K. Murray . . . . . .. . . . . . . . . . . . . . 41�.Sm 

Fur skin •• machme for picklnl/. W. A. Connolly . . .  419.8.'lO 
Furnace. See Metal coating furnace. 

Furnace door opener. A. H. Bal lBl\ih . . . . . . . . . . . . . . .  419.74S 
Gauge. See Water lCaul/e. 
Gal vanic battery. W. Burnley . . . . . . . . . . . . . . . . . . . . ... . 41�.6.'l3 
GalvaniC battery. W. m. 1rlsh . . . . . . . . . . . . . . . . . . . . . . . .  419.'174 
Galvanic battery. L. T. Stanley . . . . . . . . . . . . . . . . . . . . . .  41�.7;lO 
Gas and liquid bolder. J. �·Iannery . . . . . . . . . . . . .. .. .  419.845 
G as burner. IV. �'. Folmer . . . . . . . . . . . . . . . . . . . .  419.651, 419.652 
Gas burner. W. S. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.784 
G as engine. C. W. Wel.s . . . . .. . . . . . . . . . . . . . . . . ... . . . .  419.1lI6 
Gate. See Flood gate. Railway gate. 
Generator. See Steam �enerator. 
Glass. See Window IClass. 
G la •• cutting and drawinlC frame. J. Class . . . . . . . .  4 19.M(, 
G lue .. nd lCelatine moulds. treatinlC. G. Koller . . . . .  419.779 
Gold saving apparatus. O. H. BBl\iley . . . . . . . . . . . . . . .  419.908 
G radinJiC and leveling instrument, D. D. Rogers •• • •  419,711 
Grain binder. Hawley &. Barrett . . . . . . . . . . . . . . . . . . . .  419.945 
Grlndin" machine. W. F. Stelnholl' . . . . . . . . . . . . . . . . . .  4�.0'12 
Gutter bracket. Smith '" Laut . . . . . . . . . . . . . . . . . . . . . . .  419,724 
l l ammer device. spring, J. L. McKee . . . . . . . . .. . ' . 0 . 419.702 
H andle. See Extension handle. Tool handle. 
Harness. multiple metal loop for, E. L. Howe . . . . .  419.951 

narrow and c�ltlvator. combined. A. C. Brown . . 419.820 
Harrow. sprlnlC tootb. S. Rltty . . . . . . . . . . . . . . . . . . .  419,971 
Harrow. sprln" tooth. Hench & Dromgold . . . . . . . . .  419.9!lO 
Hats. crease retalnlnlC deVIce for. B. E. Foreman . . 419.658 
Hay rake. horse. IV. Clemens . . . . . . . . . . . . . . . . . . . . . . .  419.828 
Head rest. I,. P. Knoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.961 
Heater. See Water heater. 
HeatinlC apparatus. R. Bottsford . . . . . . . . . . . . . . . . . . . .  419.SI7 

HeatioJiC apparatuB for water tanks, oil burn lng, 
A. H. Calkins . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . 419.826 

HeatinlC buUdlnl/s. apparatus for. Packer '" 
Gaede . . . . . . . . . . . .. . . . . . . . .. . . . . . .. . . . . . . . . . 419.969. 4tn.!19t 

Heel trim minI/ machine. J. W. Plummer . . . . . . . . . .  419.,80 
HtnJ;Ce, sprina, H. C. Hart. . . . . . . . . . . . . . . .  . . . . . . . .  . . .  419,�143 
Hoe and seed dropper. combined. R. C.- '" W. C. 

Clal borne. . . .  . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  419.928 
Holstlnll block. J. T. Hambay . . . . . . . . . . . . . . . . . . . . . .  419.852 
Holder. See Gas and liquid holder.' Paper holder. 

Rein holder. Sleeve holder. 
Hollow ware. machine for trlmmln" the edges of. 

J. T. Dull' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 419.775 

Hoof expander. M. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.667 

HOOk. See LaclnlC hook. 
Hose couplinlC. J. E. Davis . . . . . . . . . . . . . . . . . . . . . . . .. . .  419.988 
Hose machine. Cowen & Beckwith . . . . . . . . . . . . . . . . . .  419.987 
lIou.e. See Portable bouse. 
Hydrocarbon burner, S. Turner . . . . . . . . . . . . . . . . . . . .  419.738 
Ice pick. C. Sew . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  419,911 
Lce. trough for manufacture of. J. W. Brook . . . . . .  419.918 
Indicator. See Cash Indicator. 
In.umator. J. M. HardlnlC . . . . . . . . . . . . . . . . . . . . . . . . .. . .  'IU.942 
In.ulatinll pipe jOi nt. G. M. Lane . . . . . . . .. . . . _ . ... . . U9.9tt! 
In.ulator for electric wires. I. P. Cornog . . . . . . . . . . .  419.642 
Insulators. screw press for, J. Pesse . • • . . • • . . . • . . . . .  419,875 
Ironing table. M. Roo . . . . . . . . . . . . . . .. . . . . . . .. . . . . .. . 419.'l97 
J ack. See Liftinl{ jack. 
Joint. See Fence joint. Insulating pipe jOint. 
Joint of ma.t compo.ed of pipe. or tubes. H. C. 

Stlfel . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . .  .. . . . .  420.023 
Keyboard player. mechanical. G. P. Le Dan . . . . . . 419.690 
Kitchen safe, .ectional. J. A. Campbell . . . . . . . . . . . .  419.WO 
Knob attachment. H. V. Smith . . . . . . . . . . . . . . . . . . . . .  41S.894 
LacinlC hook and maklnlC the same. F. R. Welton .. 419.982 

Ladder. foldlnlC adjustable,'P. F. M. Burrows .. . . . .  419,821 
I,adder. table. and platform. combination step. J. 

E. A lden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4l�.906 
Ladle •• device for conveying and elevating. W. 

A. Mitchell . . . . . . . .  . . . .  . . . . . . .  . . . . . . .  . . . . .  . .  . . .  41�.698 
L .. mp burner. Atwood '" Tobey . . . . . . . . . . . . . . . . . . . . .  419S47 
I.amp. electric. S. B. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.S'!\! 

Lamp. lCa •• C. West phal . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.7H 
Land roller. M. Schumacher . . . . . . . . . . . . . . . . . . . . . . . .  419.892 
I,atch. door. G. D. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.966 
Level for bit braces. spirit. J. McLaughlin . . . . . . . . .  419.708 
Lifter. St'e Transom lifter. 
T.ift ing jack. M. Ch umard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.927 
l .Iquid fuel burner. A. H. C .. lklns . . . . . . . . .  417.8:12 to 419.825 
LOCk. See Alarm lock. Nut lock. 
I,ock. J. Kirby. Jr . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . .  4l1O.013 
r.ock. Schade '" Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  41�.890 
Lock. W. L. Wilkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.90:1 
Locomot.lve. electric. W. H. Darling . . . . . . . . . . . . . . . . 419.75.� 
Locomotive. engine. M. W. Carroll . . . . . . . . . . . . . . . . . .  419.637 
Loom Mh nt.tle operatinj[ mechn.nism. L. Brand . . . .  419.818 
[,nmber t rel\t in� apparatus. T. H. Sam pson . . . . .. . .  419.79R 
Malt. prepara.tion of, G. Retninllhaus . . . . . . . . ... . . . .  41y;an 
Manllie. R. N. Reia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 419.7!J6 
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94 Ititufifi t �mtritau. 
��l)edieemente. Sifter. rotary. B. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,751 

Signal. J. J. Detwlller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,8W 
Manifold, C. E. Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Jl1,7S8 
Mante\, abeet metal. J Gravea . . . . . . . . . . . . . . . . . . . . .  419.659 

Skirt protector. A. 11. McQnlston . . . . . . . . . . . . . . . .. . .  410,968 Matcb we. comblll&tion. F. A. Huebn . . . . . . . . . . . . . 4'9.962 
Matcbea. maclline for wrapping bloCk, G. Grlsel . •  419,861 
Mattress. woven wire, Hlnlde '" Ran.om . . . . . . . . . . . 419.950 

Sleeve bolder. D. G. Butts . . . . . . . . . . . . . . . . . . . . . . . . . . .  4LQ.635 
Soldering apparatus, J. H. Mlcbener. Jr . . . . . . . .  M" "0.786 

Inel de Palle, each I n_rUon - - - 73 cantil a II ••• 
Back Pall •• • ncb I n aertlon - - - 81,00 a l i ne. 

Medicine. remedy for liver complai nt. etc .. J.  
Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.802 

Metal coatinl{ furnace, H. B. Lyncb . • • . . . . . . . . . . .  419.6Il.i 
M etal wbeel . P. G endron . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.w; 
M i l k  can .  W. C. 'l'bornton . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.785 

Solid mat.erlal, artillclal, J. F. Gesner . . . . . . . . . . . . . . 419.6bi 
SplnninK macblne, Drees '" Swan . . . . . . . . . . . . . . . . . . .  416,649 
Spirometer. coln-rel_ed. C. F. Gillet . . . . . . . . .. . . . .  419.968 
Spittoon. stationary. A. F. Brown . . . . . . . . . . . . . . . . . . .  419.919 
SprlnK. See Veblcle spring. 

Tbe above are cbarKe. per agate line-about eight 
word. per line. Tbls notice .bOW8 tbe W1dtb of the line, 
and i • •  et In &Kate type. Engraving. may bead adver­
tisements at the same rate per agate line. by meaaure­
ment, aa tbe letter prea.. Advertisements mu.t be 
received at publication olllce aa early aa Tbursday morn­
ing to appear In next I •• ue. 

M , I I .  See Colree 10111. Feed mill.  Roller mill. 
M i l lst one pIck. combination. W. Z. Bevl . . . . . . . . . . 431.003 
Miter box. Herbert &. york . . . . . . . . . . . . . . . . . . . . . . . . . .  419,7'/2 
llouid. See Candy mOUld. 
Moulding macblne. C. D. Clark . . . . . . . . . . . . . . . . . . . . . 419.639 
Money re,dsterlng device. H. J. Anderson· . . . . . . . . .  410.6:«1 
M otor. See Electric motor. Tbermo-dynamlc 

motor. 
M ulller • •  tealD. H. Guel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.940 
M u.icul in.trument. I,. V. Barnard . . . . . . . . . . . .. . . . . 419.625 
Nail macblne . ..  i re. J. B. Hast ing . . . . . . . . . . . . . . . . . . . (10.944 
Nail •• machine for makinK corrngated. A. Sam-

Ron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,1173 
Nailing maCbine. W. S. Fitzgerald . . . . . . . . . . . . . . . . . .  419.762 
Net. lly. R. H. W&Kner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IQ.901 
Nipper •• T. G. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.666 
Nut. lock. I,. A. Eister a aI . . . . . . . . . . . . . . . . . . . . . . . . . . 410.844 
Oar, bow faci nK. J. H. Ste .. art . . . . . .  , . . . . . . . . . . . . . .  419,!!98 
Ore .. asber. M cLanahan '" Kirk . . . . . . . . . . . . . . . . . . . . .  419.790 
O rKan •• key de.k for. J. E. Treat . . . . . . . . . . . . . . . . . . . .  419.737 
OrnlimentinK and embo •• inl{ machine. E. Gei.el . .  419.817 
Package fa.tenlnK device. M. E. Hanover . . . . . . .  . . 419,86.1 
PnckaKe tie. E. C Pl umer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,8'l9 
Panels. maklnK ornamental open work, A. H. 

Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.6.36 
PaperbanKer· • •  hlfars and roller combined. J. W. 

Rountree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  . . . . . . . . . .  419.712 
Pa per holder and cutter. rol l, J. Zerr . . . . . . . . . . . . . . . 419.811 
Papermaking machine, 8uction apparatus for, M. 

\" lD Ry.ln a aI . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  410.!lOO 
Paper welgbt and envelope opener, comblnfod. F. 

E. K nigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.682 
Pav inll block. G. Scbreyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.020 
Pencil bolder •• pointing apparatus to be employ-

ed In. F. W. H. Haa . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  419.m 
Photol{rapbiC camera. I,. M. Bertbon . . . . . . . . . . . . . . .  419.910 
Plano action. E. N. Cummlnl{ . . . . . . . . . . . . . . . . . . . . .  420.007 
Plano action. R. N. l I u tcbln.on . . . . . . . . . . . . . . . . . . . . .  419,1l18 
Plano sounding bOllrd. A. J. DewinK . . . . . . . . . . . . . . . .  419,8.1� 
I' l l .  coverlnl{. H. Ander.on . . . . . . . . . . . . . . . . . . . . . . . . .  41!l.9!l8 

Pi pe. J. E. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,80;1 
Pipe branch. S. Loyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.694 
Pipe Joints. apparatn. for con.tructing cold 

packed. A. N. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IW.996 
Pipe wrencb. D. J. Hlrsey . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.854 
Pi.ton cylinder, E. I. Blount . . . . . . .  . . . . . . . . .  . . . . . .  419.916 
Planter. corn. A. Wenzel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 419$ 
Planter. seed. A .  B. C. Debnam . . . . . . . . . . . . . . . . . . . . . 410.838 
Plaaterlng, comliO.ltlon for. G. M .  Ford . . . . . . . . . . . . 420.008 

Plaatlc material. moulding macblne for. Ho .. ell 
'" Simmon·.. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . .  . . .  419.flr6 

Plaatic materials. frame ' and press for formlnK 
and bardenlnl{. J. �'. Ge.ner . . . . . . . . . . . . . . . . . . . . 419.656 

Plo ... W. E. Hendrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.946 
Plo .. cleaner. E. S. Ballentine . . . . . . . . . . . . . . . . . . . . . .  418,624 
Plow: point. J. S. �·ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.9:16 
Pole. veblc'e, S. R. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . 419.964 
Portable bouse. C. H. Leonard . . . . . . . . . . . . . . . . . . . . . .  419.869 
Pot. See Colree pot .. 
Preas. See Baling press. Prlntinl' pre ••. 
Printers' rolle ..... apparatus for maklnl{. L. K. 

BlnKbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.012 to 4 19.�H 
Prl ntinK macbi n e  delivery lipparatu.. L. C. 

Crowell .  : . .  . . . .  . .  . . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  419.8:14 
Prlntlnl{ macblne delivery mecbanlom, I.. C. 

Cro .. ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.614 
Printing mechanism . ..  eb. I .. C. Cro .. ell . . . . . . . . . . . . 410,8:12 

PrlntlnK plate. upon cylindrical surfaces, faaten-
InK for. J.  A. Dear (r) . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . 1 1 .056 

Printing pres •• W. 1 1 .  Price. Jr. . . .  . . . . . . . .  . . . . . . . .  420.017 
Prlntinl' preBBe., cu.hlonlng apparatus for. B. 

Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.012 
Protector. See Skirt protector. 
Pul ley, E. J. Pen nington . . . . . . . . . . . . . . . .. . . . 419.791. 419.'1!f2 
Pump. H • •  4. Jobnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.857 
P u m p. bilge .. ater, A. Cook . . . . . . . . . . . . . . . . . . . . . . . . . .  419.1I'� 
P u m p  I i.ton. B. F. Sammon . . . . . . . . . . . . . . . . . . . . . . . . .  419.7l'1 
It,.11  cba!r, J. J. AnderBOn . . . . . . . . . . . . . . . . . . . . . . . . . . .  09,814 
IlslI  .. ay, cable .treet, I,. Heynemann . . . . . . . . . . . . . .  410.S!!2 
Itall .. ay. electriC. M. W. Dewey . . . . . . . . . . . . . . . . . . . .  4 19.841 
R"II .. ay Ilate, S. L .  Adkins . . . . . . . . . . . . . . . . . . . . . . . . . .  419.619 

Rall .. ay pneumatic ... Itcb and signal appliance. 
M. B. Mill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.786 

Rall .. ay silrnal •• etc . •  mechanism for operating, 
G. N.  Rellr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.996 

a. n"IlY. slnl{le rail elevated. J.  N. Valley . . . . .. . . 419.7:19 
Rall .. ay ... ltcb. N. L. Tuck . . . . . . . . . .  : . . . . . . . . . . . . . .  419.!18O 
Rall .. ay sy.t em. electric. T. E. Adam . . . . . . . . . .. . . .  419.618 
Rall .. ay system. electriC. C. Cricbter . . . . . . . . . . . . . .  419.709 
Rall .. ay .... tem. electrical. T. H. Hicks . . . . . . . . . . . .  419.673 
Rake. See Hay rake. 
Rattan .trncture. re-enforced. E. Depersenalre . . .  '1�.S.'19 
Kefnse can .  underKround. J. Zapp . . . . . . . . . . . . . . . .  410.1105 
R8I(ulator. See Current motor regulator. Elec-

troCtbermal current regulator. 
Rein bolder. J.  W. lAme . . . . . . . . . . . . . . . . . . . . . . 419.68'1. 419.688 
RevolvlnK book machine, A. Miller . . . . . . . . . . . . . . . . . '19.86.1 
Roller. See I,and roller. 
Roller mill. J.  L. Wil lford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.026 
RolllnK sere .. t llread •• macblne for. H. K. Jone ... 4 UJ.7;7 
Roollnll tool. J.  W. '" U. W. Crlm . . . . . . . . . . . . . . . . . . . 419,881 
Rope clamp. J. K inney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.Il00 
Botary engine. J. R. Hart ,t 01 . . . . . . . . . . . . . . . . . . . . . . 419.770 
Rnbber from wa.te rubber lIoods. reclalm!ng. N .  

C. Mltcbell . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  419.6!l'7 
Rndder for ve.sels. duplex. V. l<'. Laasoe . . . . . . . . . . .  410.780 
Safe and vanlt. G. J. H. Goebler . . . . . . . . . . . . . . . . . .  4 \9.658 
Safety trap for dlscbarlle pipes. E. E. Scott . . . . . . . . 419.717 
Sand band. F. S. Rolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.889 
Sand screenlnK apparatus. W. B. Craft . . . . . . . . . . .  419.!18O 

Stali lloor. L. Hellner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.870 

Steam .. enerator. J. J. Bn.b . . . . . . . .  . . . . . . . . . . . .. . . . .  419.634 
Steerlnll and propelling mecbanlsm for lloatlnK 

batterle •• ete .• J. B. Hallett. . . . . . . . . . . . . .  . . . . . . .  419.94i 
Stone. manufacture of artillcial. J. F. Gesner . . . . . . 419.655 
Stove. Ka •• J. H. Carringto n . . . . . . . . .  . . . . . . .  • . . ... . . .  419.827 
Stove. beatiDil. C. A. RlcbardBOn . . . . . . . . . . . . . . . . . . . .  419,'J1J6 
Sulpbocblorlnated organic compound8. neutrallz-

InK. A. Sommer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 419,726 
S .. ltcb. See Rall .. ay SW1tcb. 
Table. See IronlnK table. 
Table. J.  H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,1178 
Teetb. mauufacture of pads for cleaning and pol-

I.hlng tbe. G. F. Horsey . . . . . . . . . . . . . . . . . . . .. . . . .  419.676 
Telepbone circuit and apparatu •• J. N. Culbert-

.on . .  . . . . .  . . . . .  . . .  . . . .  . . . .  . .  . . . .  . . . .  . . . .  . . . .  . . . .. . .  . .  410.646 
Telepbone. mechanical. R. C. M. Bowles . . . . . . . . . . .  419.968 
Tbermo-dynamlc motor. C. W. Wels8 . . . . . . . . . . . . .  419,800 
Tblll coupllnK. Hunt &. Fo .. ler . . . . . . . . . . . . . . . . . . . . . .  419.773 
Tblll coupllnK. C. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . .  431.015 
Tblll coupling. l<'. M. '" J. H. Rlcbardson . . . . . . . . . .  419,886 
Tbraablng macblne. S. Klnll . . . . . . . . . . . . . . . . . . . . . . . . . 119.959 
'rbraablnK macblne. W. M. Koppes . . . . . . . . . . . ... . . .  d9.683 
Tie. See Package tie. 
Tile macbine •• cnt-olrtable for. A. Mark. . . . . . . .. .  419.782 
TonKne . upport, W. B. Davia . . . . . . . . . . . . . . . . . . . . . . . .  419,8.37 
Tool bandle. E. Hnller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.!I',s 
Toy. F. W. Delllll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.754 
Tran.fer carrl&Ke for elevated way., W. S. BOKle. 419,829 
Transom lifter, J. Kelly . . . . . . . . . . . . . . . . . . . . . .  418,680. 419,681 
Transom lifter. F. A. Lippert . . . . . . . . . . . . . . . . . . . . . . . .  419,96& 
Trap. See A nimal trap. Safety trap. 
Truck, car. B. Peckbam . . . . . . . . . . . . . . . . . .  419,67� to 419,678 
Tru n k. W. W. Brlnkerbolr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.919 
Tug. bame. Smltb '" Nortb. . . . . . .  . . .. . . .  . .  . . . . . . . .  419,800 
TurnlnK cbalr leKS, round8, and tbe like, tool for, 

W. M. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 9,673 
Tnrret and turreted barbettea for gun •• J. B. G. 

A. Canet . . . . .  . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.821 
Type .. rltlnK macblne. C. T. Moore . . . . . . . . . . . . . . . . . .  419.864 
Typewriting macblnes. type bar for. B. A. Bran-

denburK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.005 

Valve gear for lIuld rams and pistons. J . Parkin • •  479,674 
Valve seat. llla.s. J.  H. Sbea . . . . . . . . . . . . . . .  _ . . . . . . . . . 419.720 
Veneer cutti ng machine. B. F. Smltb . . . . . . . . . . . . . . .  419.1175 
Veblcle roof. J. H. Ficken . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.759 
Vebicle sprlnK, E. Jarrell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.956 
VentllatinK condull.8, J. H. Hilliker . . . . . . . . . . . . . . .  419,998 
Violins, soundlnK po.t for. M. W. W hite . . . . . . . .. . .  420.0:.'5 
VI.e. mllllnK macblne, F. H. Rlcbarda . . . . . .  "9,884. 419.886 
Wagon body. T. Tyson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,804 
WaKon body, foldlnll. L. G. I,ooke . . . . . . . . . . . . . . . . . .  419.600 
Wagon box. collap.lble, D. C. Lang . . . . . . . . . . . . . . . . .  419.1i89 
Wagon brake. H. B. Bealr.to. . . .  . . . . . . . . . . . . . . . . . .  419.626 
Wagon. farm, J. Herby. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.672 
W &Kon skein. J. Herby . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  419.991 
Wasber. See Ore .. a.ber. Wlndo .. waaber. 
Waablng machine. H. Ernst . . . . . . . . . . . . . . . . . . . . . . .  419.932 
Wasblng machine. S. Ha .. kln • . . . • . • • • • • . . • • • • . . • . . .  410,668 
Waablnll macblne, H. Q. Hood . . . . . . . . . . . . . . . . . . . . . . 420.011 
Wa.bloll macblne • •  J. Starck . . . . . . . . . . . . . . . . . . . . . . . . .  419.732 
Wa.blng macblne. J. D. Yound . . . . . . . . . . . . . . . . . . . . .  419.904 
Waablng macblnea. reversing mecbanlsm for. J. 

E. Boardman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419.827 
Watcb • •  tem wlndlnK and .ettlnll. B. Frese • . . . . . . .  419.654 
Water cbute or lIome and water ba.ln., H. W. 

Libbey. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  419.860 
Water KauKe. A. Wortblngton . . . . . . . . . . . . . . . . . . . . . . .  419,743 
Water beater, C. B. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420.019 
Weatber .trlp. T. U lbbert . . . . . . . . . . . . . . . . . . . . . . . .  419.949 
Web severinK mecbanl.m, L. C. Crowell . . . . . . . . . .  419.8.35 
Welgber, automatic Kraln. J. Henry . . . . . . . . . 419.947. 410.948 
Well borlnK apparatu •• L. V. Elder . . . . . . . . . . . . . . . . 419,761 
Well drl11lnK macblne. Bo .. er. '" Hamilton . . . . . . . 42O.OCM 
Wbeel. See Car .. beel. Flftb wheel. Metal 

.. beel. 
Wbeel and axle, J.  P. Spicer . . . . . . . . . . . . . . . . . . . . . . . 419.896 
Whip socket. F. E. Benton . . . . . . . . . . . . . . . . . . . . . . . . .  419,815 
Window glaaa. J. H. Reynold .. . . . . . . . . . . . . . . . . . . . . .  410,882 
Wlndo .. .... ber. W. Orcutt . . . . . . . . . . . . . . . . . . . . . . . . . 419.871 
Wire .tretcber. ,\. Morri.on . . . . . . . . . . . . . . . . . . . . . . . . . 419.866 
Wood. mean. for jolnlnl', E. J. Fletcher . . . . . . . . . . . . 419.1$1 

Wood. preservlnl{. C. T. Lee . . . . . . . . . . . . . . . . . . . . . . . . . 419,868 
Wrencb. See Pipe wrench. 
Wrencb. B. G. Berrien. Jr . . . . . . . . . . . . . . . . . . . . . . . . .. . .  419,816 

TRADE MARKS. 
BaklllJ{ po .. d"r. Vapor Baklnl{ Powder Co . . . . . . . . . .  17.427 
Beer made from hop. and malt. SinKer '" Wheeler. 17.42:1 
Biscuits. cracker •• and wafers. Holmea '" Coutto . . .  17.417 
Cbam_ne. Tbom.en '" Co . . . . . . . . . . . . . . . . . . . . . . . .  17.426 
Crabs and crab meat, deviled. W. B. Smltb . . . . . . . . . .  17.424 
Cure for pile •• H. Kepbart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.416 
Grape •• Cbautanqua Grape Gro .. ers· Sblpplng A8-

BOclation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.409 
G uano. R. A. Wooldridge '" Co . . . .  : . . . . . . . . . . . . . . . . 17.429 

Oil, rape .eed Oil. and otber 0111 for bnrnlDil and 
salad purpo.e •• olive, O. Tamalfno . . . . . . . . . . . . . .  17.'25 

Soap. Procter '" G amble . . . . . . . . . . . . . . . . . . . . . . . 17.'20. 17.421 
Tablet.. blankboou. and tbe like goods, S. E. '" M. 

Vernon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  17.428 
Trou sers, M. Baum . . . . . . . . . • • • • . . • • . • . . . • • • • . . . . . . . .  17,422 
T .. lnes. marllne .. cords, and ropes, Lndlow Manu-

facturinll Company.  . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.419 
Watch movemento, American Waltbam Watcb 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.406 
Yarns. A. J. Cameron '" Co . . . . . . . . . . . . . . . . . . . . . 17,4O'l. 17.408 
Yarn. and tbreads of all kinds. FlnlaY80n; Bous-

lIeld '" Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 •• 10 to 17,416 

Sasb cord faltener. N. ZOl{g . . . . . . . . . . . . . . . . . . . . . . . . . .  419.744 DESIGNS. Saab faatener. D. O. Livermore . . . . . . . . . . . . . . . . . . . . . 419,699 Bottle caae. M .  '" A. Gerstendorfer. . . . . . . . . . . . . . . . .  10,592 Saab faatener. D. R. Proctor . . . . . . . . . . . . . . . . . . . . . .  419.831 Breaat pum p. J. L. Hancock . . . . . . . . . . . . . . . . . . . . . . . . . . 10.ms Sasb faatener. Schade '" C.aae . . . . . . . . . . . . . . . . . . . . . . . 4 1 8.891 Dloh . C. E. Haviland . . . . . . . . . . . . . . . . . . . . . . . . .  19,594 to 19,6!l6 Saw Kummer. gin. J. G. Falls . . . . . . . . . . . . . . . . . . . . . .  419.989 Neck .. ea r. lIentlemen's, L. S. Hills . . . . . . . . . . . . . . . . . 19.597 Sa .. . tret .. blnK machine, N. W. Mortorlr . . . . . . . . . .  419.699 
1I" .. lnK macblne. cro •• cut. R. S. '" R. I,. Greenlee . 41!l.R48 

Panel. A. B. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  19,500 

Scraper. sboe. C. A. Sparrow . . . . . . . . . . . . . . . . . . . . . . . 410.801 �Ipe braCket • • team, J. H. Alexander . . . . . . . . . . . .  19.688 

Screen. Arm.trong '" Ran kin . . . . . . . . . . . . . . . . . . . . . . .  41 9.907 urae. S. Cottle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.591 

I!cre .. drlver. �'. Cb"ntrell . . . . . . . . . . . . . . . . . . . .  . . . . . . . 4 19.6:18 R�K. W. T. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.tiIII to 10.00'1 

... e .. tbread •• macblne for cutting right Rnd left. I \\ "I I and celllnK coveri ng, C. C. Hiscoe. • .. LQ.598 to 10.61» 

Wat.on '" Gelston . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  419.!1S1 
Watcll ca.e. T. Benlleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,68\1 

l!eat. See Valve seat. I A I'rlnred cop!' of tbe .peCllJcatlon and draW1ng of 
Secondary battery. J. F. M ehren . . . . . . . . . . . . . . . . . . . . 419.",,'2 , any patent In the foregoing list 11'111 be furnl.bed from 
SIIwers. ventllatioa for. � ord '" W rll{bt . . . . . . . . . . . . 419.764 this olll ce for 25 cents. In orderinK plea.e state the name 
Se .. lnll mllchln8 attacbment .• B. r,l ndauer . . . . . . . . . . 419.781 and number of tbe patent de.ired. and remit to Munn '" 
Sheaf carrier, W. R. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . 419.82J Co •• 361 Broad .. ay. New York. 
Sbe.... See PKperbanller' • •  hears. Canndlan Patente may no .. be obtained by tbe 
Sbeet delivery mecbanlsm. sealing attacbment Inventors for any of tbe Inventions named In tbe fore-

tor. L. C. Cro .. ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419,688 going 1I.t, provided they are .Imple. at a COlt of $40 
Sblrt. T. W. Alkenbead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41Q.8t2 each. If complicated. tbe cost .. 111 be a little more. For 
8butter .. orker. J. K. McUnkln . . . . . . . . . . . . . . . . . . . . . 419,'lII9 run IliBtrnctlonil address MUDn '" Co •• 361 Broadway. 
1Utw . ... J. W. DIOItInIoD . . . . . . . . . . . . . . . . . . . . .. . . . .  41\1J118 "'ew Yolt. otber forelp ........ .... lIIIO be obtalned-

U SE ADAMANT WALL PLASTER 
Den .e. a n d  A d­
not check or crack. 

mtlervi(ou. to wind. water, 
It dries In a 

be applied I n  
It I.  In I/en­

granted for tbe 
seiling. 

Addres. ADAM ANT M FG .  CO. 309 E. G e n e"ee St • •  
8,.rncu8e. N. Y. 

ICE·HOUSE AND COLD ROOM. -BY R. 
G. Hat\leJd. With dlrectlona for conatrnctlon. Fonr 
engravlngtl. Contained In SCIENTlflO AKERICAN SUP­
PLEMENT, 39. PrIce 10 cent.. To be had at tbIs olllce 
tlDd of all newsdealers. 

SEBASTIAN, MAY & 
Improved lIc:e ... 

Foot ... ........ ,.. 
Power .... ..... ....... .... 

ScreW' CuI­tin, Auto­matlc Cro .. 
Feed. etc. 

Catalogue 
Free of all our 

We have recently I.sued a »rlced Catalogue of Mining. 
Tunneling. and (juaf'rlllng Machinery. 'l'bls I_ a large 1'01-umel profosely Illustrated acd compl ied .. lth tbe vie .. of p acing Intelligentlr. before the public. J,act. and jig-
�i 

r�la-&'!f ... lz.a�����t
pr�ts. 

p�?t
!�n g! mall:f free to any one fntere.ted or engaged I n  Rock 

Excavation or Compres.ed Air. To otbers It 11'111 be .ent on receipt of 50 cent. In stamps. 
INGERSOLL-SERGEANT ROCK DRILL Co •• • No. 10 Park Place. New York, u. S. A. 

_"""PI" GEARS 
B R ASS R A C K S  ... · P I N IONS. 

� Medford SU'eet, 
Oirculat' p,...,. T. F. WELCH, BOSTO N. 

Ll IHT  MAC H I N ERY TO BUILD.  
W e  have tbe necessary tOOl8 "nd plenty o f  room,to 

build I,igbt Machinery of a n y  kind. Noveltle •• Pat.ented 
Goods. etc. Corre.pondence solicited. Addre •• TUE 
.EDWA RD H A RRISON MILL ('0 . . Ne .. Haven. Conn. 

Owing to dissolution of partnership, 

C. H .  DE LA M A T E R  & CO. 
have closed their extensive manufactory at the 
foot of West 13th Street, New York. disposed of 
Hot Air Pumplnjl' Engille and Steam Pump busi­
ness to the DB LAMATBR I RON WORKS ( Incorpo­
rated 1889), and to close out the remainder. otfer 
for sale a very desirable lot of lathes. planers 
drilling. shaping. slotting .. boring, cutting otf nut 
tapping, bolt cutting, ana milling machines, irear 
outters, emery tool grinders. screw maohines, VIBeS 
lathe and planer tools, drills, ta� and a variety of 
small tools. boiler punching and shearing machlnl"s, 
with lot of small tools. anvils, sledges, tongs. 
blocks, rope, bolts, nuts, wlIBhers, packing, pipe, fittings, brass valves, bar iron and steel, steam 
hammers, and three Rider cut-otf engines. 

T O O L A G E N T S WA N T E D 
I II {'\ !c'rv  S H O P I tt  t h e  U n l  t e q  S l a t p s  � SL ld T O <  J O I  ( ,  t ,  l o � u e  ) t J t l o n C � Y G l  _ THE F INEST OF MECHANICAL TOOLS A S P E C i A lTY . C. B . .J A M ES. 9 B  L A � E  S T. C H IC A C O  

R R E SS E S ISO TO 1100 TO N S, 
• b, Hand or Power. Fop .t .... t eye.,. p.PpaH ........... pPell8 •• e 800 •• R AI 80SCHI!RT PR •• S CO. &wl p  I N  W Ht  W._ a_a, 

CliIMpN. 8),,,,,,, N. Y •• V . ..  A. 

[FEBRUARY 8, 1 990. 

I C E - H O U S E  AND REFRIGERATOR. 
DIrections and Dimension. for construction. W1tb one 
��o���n�I-&,:��::. f����I��o�� 
out tbe year at a temperature 01 frOm 34' to 36'. COn­
tained ID SCIENTD'IC AMERICAN SUPPLEMENT No. 1 1 8. 
Price 10 cents. To be bad at this OIIlC6 and of all news­
Gaaiers. 

DYNAMOS ! 
S nnd 1 8  I.IG HT. 

Casting. and Complete Outllt 
for same. 

Electro Plating Dynamos. 
l·A J.lll ER B R O S  .. 

MIRnaa, Con d. 

CA B I N E T WOO DS 
and V E N E ER S, 

F R E T  S A W or B R A C K E T  WOODS 
E-Lo.A.1'I'mD :EW..E.A.D Y :lrC>:EW.. V.311 

Send stamp for cataloKue. 
HENRY T, BARTLETT, 200 k.'''I�o\'?EET. 
2nd � MACH I NERY n 
N. Y. M acb'y Depot. Bridge Store 16. �'rankfort St., N.Y. 

'I:' ::s: :::El 

J c i eu tifi c Jmtri cau 
ESTA BLI SH I':» H 148. 

The Dlost Pop.lar Sclentlftc Paper la the World. 
Onl), 83. 00 a l!lV�!:':!;:�II'y�:�.atre. Weeki),. 

Thill wldel)' cl t'calated and splendidly Illustrated 
paper Is pub ll.lled weekly. Every number contalna six' 
teen pages of u.eful Infolmation and a large number of 
original engraving" ot new Inventions and dl.coverle .. 
representlllJ{ Engineering Work8, Steam M acblnlll')', 
New Inventions. Novelties i n MechaniCS, Manutllcture., 
Cheml.try. J<: lectrlclty. Te! egrapby. Pbototrrapby. Arobl­
tecture. Agrlcultul1j. Hortlcnlture. NatUral BI.tory, etc. 
Complete LI.t of Patent. each week. 

T e r m s  of Su bocrl plion .-one copy of tbe SC'IEN­
TI1I'JC A " BRIC A N  wlJ\ be sent for one �ear-52 numbera­
po.tage prepaid. to any subscriber In tbe United States, 
canada or Mexico. on receipt of I b l'ee d o l l ll l·. by the 
pnbllshers ; six montts. 11.50 ; three month •• '1.00. 

C l u bN . -Special rates for several name •• and to Post 
M asters. W rite for particulars. 

The west way to remit Is bf Postal Order. Draft. or 
Expres. Money Order. MODllY carefuUy pillced ln81de 
of envelope •• securely sealed, and correctly addrelsed, 
seldom goes astray. bnt 18 at the .ender·s rI.k. Ad­
dress all letters and make all orders, drafts. et c •• pay. 
able to J:o.4:'t:rNN eSc CO_. 

38 1 B roadway, N ew York. 
• 

T :EE E 
Scientific American Supplement. 
This Is a separate and distinct publication from 

TH o  SOI El<TIFIO AME RICA N. but 18 UDlform tberewltb 
In Blze. every number containing B1xteen larKe pagel fuU 
of engravlnllB. many of .. hlcb are taken from foreign 
papers. and accompanied .. lth translated description •• 
TUE SCU l< T I FlC A M ERICAN SUPPL ICM BNT Is publl.bed 
weekly. and Inclndes a very W1de nnge of contento. It 
pre.ent. tbe moot recent papf'rs by eminent writer. In 
all tbe prinOlpaJ departments of Science and tbe 
U.eful Am. embracing Biology. GecloKf, Mineralogy. 
Natural History Gvo�raphy. A rcblllolog)' . Astronomy. 
Chemistry, Electricity. LiJfht. Heat, ll echanlcal Engl­
neerlnll. Steam and RaU .. ay Engineering, M lnlnll. 
Sh i p  Building, Marine Engineering. Pbotoll1'lIphy, 
Tecbno1ogy. Mannfacturlng Industrle •• Sanitary En­
gineering. Agriculture. Horticulture. Dome.tlc Econo­
my, Biography. M ediCine, etc. A vaat amllnnt of fresb 
and valuable Information ohtalnable In no otber pub. 
lIcation. 

I'M moat imJl6l'lant Enlrinuring Wor1ca. M echanls1JlI, 
and Manufactures at home and abroad aM lIIu.trated 
and described In the SUPP I .BH El<T. 

Price for the SI 'PPJ.EM"NT for tbe United State. and 
Canada. t/i.00 a year. or one copy of the SCIENTJFlC All­
mlnCAN and one copy ot the SUPPLElII'KNT. botb maned 
for one year for '7.00. Singl e  cople. JO cents. A ddre .. 
and remit by po.tal order. expres. money order. or check. 

M U N N  "" C e . ,  3 8 1  Braadwa,.. N. Y .. 
Pabll.bera SC'lEl'ITIII'IO AME IlICA N. 

• 

Building Edition. 
TUB SCIENTIFIC AMEBICAN ARCul'rECTS' A ND 

BUILDERS' EDITION Is Issued monthly. P.liO a year. 
Single copies. 25 cent.. Forty large quarto pagel. eqnal 
to about two b nndred ordinary book pages ; forming a 
larKe and .plendld MallRzinl! of A rchhec r u re. rlcb­
Iy adorned W1th elegant plates in CO/orB. and W1tb otber 
line enll1'avlng. ; lIIu.tratln(l the most Interesting ex­
amples of modern Architectural Con.tructlon and 
all ied subJecto. 

A special featnre Is the pre.entatlon In eacb number 
of a variety of tbe latpst and hest plans for private resi­
dence •• city aud country. Including tbooe of very mod­
erate cost as we1l as the more expensive. DraW1np In 
perspective and In color are given. together with full 
Plans. Spec. lIcation •• Sbeets of Details. Estimates. etc. 

Tbe elegance and cheapne •• of tbis In841n1l1cent work 
bave won for It tbe I,nrKe ll Ch,., n l n l l o n  of any 
Arcbltecmral publication In the world. Sold by all 
neWSdealers. t2.liO a year. Remit to 

MUNN & CO., Publishen, 
381 Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



FEBRUARY 8, ISc)o.] 
A N6U1 GfI "  Importan' Book _ .etoU40 

A'lotIIJ, 80Ider., eto. 

THE METALLIC AllOYS 
A Practical Guide for the Mauufacture ot  all Kinds 

���!:h:;'''!.''i��
a
��I���e�l�r·a�a

e
1-:jsre:rup�

or
�: tle8 and tbelr Appllcatl()n In tbe Art. and the Inr.is­

tries ; with 9.n A ppendlx on the Coloring ot Alloys. 
""rQnslated und edited. chielly from the German ot 
A. Krupp and Andreas Wlldberger. with extensive addl­
l , ' 1103, by W m .  T. Brannt, ( ne of tb� editors of .. '.rhe 
Technu-chemlcal Receipt Book." etc. Illustrated by 16 
engravings. l2mo, (2S pages. Price . . . . . • • . . . . . . . .• �.�O 

pr- Bu mail. jree oj pos!.olJe, to anll adaru8 m th£ world. 
pr A dt.scriptive c£rcuIar giving th£ juU content.. oj th£ 

abov. book sent jree to anv one who wiU applll. 
pr Th£ abo1le or anll uj 0 .... Books •• nt lYu maa free of 

PostaQ •• at th£ pub/WUon prius. to anll addr ... (n the 
WOfld. 

rr Our New and Revised Catalogue oj Practical and 
Scientijlc Books, 86 pages, 8vo, and our oth£r Cata/.oglus tM 
whole covering eveTII branch oj Science applied to tM Arts, 
.ent jree and -free oJ pos!.olJe to an1l one m an1l part oj th£ 
world who wIlL /tIJr'fIA,871 h" addr .... 

H E N R Y CA R E Y  B A I R D  a. CO.,  
INDUSTRIAl. PuBLISHERS, BOOKSELLERS &; IMPORTERS 

810 Wal nat Ht., P h lladelpbla. P ••• U. file A .  

ARCHITECTURAL BOOKS. 
Useful ,  Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta­
ble, either In the country or city, or any builder wishing 
to examine the latest and best plans tor a church. school 
house. club house, or any other public building ot high 
Or low cost, .• hould procure a complete set ot the ARCID­
TECTS' AND BUILDBRS' EDITION ot thp. 8cIENTIlI'IO 
AKEHICAN. 

The Intormatlou these volume. contain renders the 
work almost Indispensable to the architect. and builder, 
and to persons about to build fur themselve. they will 
lIod the .... ork sugge.tlve and most useful. They contain 
colored plates of the elevation. plan, and detail draw­
Ings ot almost every Cl .... ot bulldin1t. with speoltlca­
Uon aold approximate cost. 

E\jlht bound volume. are no .... ready and may be ob­
taIned, by mall, direct fr<,m the pubU.hers or trom llIly 
newsdealer. /'rice, $').00 a volume. Stitched In Il6per 
covers. Sub.crlptlon price. per annum, $2.liO. Addre.s 
and remit to 

MUNN & CO., Publishers, 
36 1 Broadway, New York. 

Trll .. Boop BrITt-g. 

BARREL, KEI, 
Hogshead, 

..urn 
STAVE MACHINERY. 

OVer 60 varletle. manu­
factured by 

E . ..  B. Holmes, 
BUFFA LO, N. Y. 

$tieufifit J-mtritIU. 
Shipman Automatic Steam 

KEROSEME OIL 
STAT IONARY and 

I ,  2 .  4 ,  6 ,  and 8 Horse Po .... er 
8, 12, and 16 Horse 

THE SHIPMAN STEAM LAUNCHES 
From 22 to 60 feet In Length. 

SAFE. ROOMY. J)E�IRABLE. 
Send for Catalogue. Meutlon SCI. AM. 
S H I PMAN ENCINE CO., 200 SUMMER S T R E ET, BOSTON , M ASS. 

BOM E APPLICA nON S OF ELECTRIC 
Transmlsslon.-A lecture by �'rsnk J .  Sprague, delivered 
In tbe Sibley COHert" course, explaining the varlou. 
�p�
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TIBIO A�IERI('AN 8UPPLJCM K N T, Nos. 7 "", 1 08, and 
7119. PrIce 10 cent. ellCh. To be had at this oWce and 
trom all ne .... sdealers. 

IS YOUR LIFE SAFE AT HOME ? 
No .... Is the .ea.on 

of the year when 
your houee is shut up 
and you !lore liable to 
breathe impure atr 
from a lack of suf-
11 c l e n  t ventilation. 
This breeds disease, 
and is a. b s o l u t e l y  
dangerous to those 
who do not jlet plen­
ty of out-door air. 

E v e r v  Fnmilv 
s h o u l d  h a v e  the 
!'i' h e l'mnn ' Ki n a '  
VRporlzer. T h i s  
"imple and Inexpen­
si ve device purilles 
I.he air in every place 
indoors. 

It N ever Fan ... 
Especially needed in School. and Church­e.. Send for partie­
uhlrs. 

FOOT POWE R MACHIN E R l' .  
M

e
:\tSh ����WI���: 

pede Foot Power with 
seat. that 1 wish to 
add my testimony to _�::::tliiiif it. superiority. I did 
not expect to like It, 
but having used the 

:;:!�c�e�g :"�:t�i l�s:eOn�l�h�ai�t����I�� 
using foot power, in fact, it may be sHoii to 

be almost withont fatigue. and I. a .teadler motlun. I 
only wish I had known of It sooner. Send for catalogue. 
W. F. & J. BARNES CO., !l!J9 Ruby St., Rockford. III. 
Name and Locate all Star. and Constellation. Visible by 
usln" Whltall'. Planlsphere.. Use Whltoll Telescope. 
Heliotellu •• Lunatellu •• MaRlc Lantern. and Slides, Books 
etc. W. T. Cooper, Mgr., P. O. Box 69, Woodbury, N. J. 
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t---------------... �a��::.�� �'or Illustrated Descriptive Matter write to the Lead· 
Ing Real . ���J���P. �o/lJ fAA-Brokers 't7lOt7J l..07lOlIt"" 
Seattle. 

ELECTRO - DYNAMIC REPULSIONS 
and Rota.tions -Description of an interesting series of 
��r��'¥���s���b �1�ha�teJ������ "C'���lne�uTn

t
8cf.��: 

TIFIC AM "lUCAN SUPPLEMBNT. No. 7 1 4 . Price 10 
cents. To be had at this oWce and from all newsdealer •• 

• STEEL TYPE r" TYPEWR ITERS, 
Stencils, Steel Stamps. Rubber 

• and Metal Type Wheels. 
New York Stencil Works. Mfr ... 

100 Nassau Street, New York. 

� Penberthy Automatic Injector. 
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Restart themselves and require no wat ch­
Ing. Will 1 1ft through hot pipes. work 
frOm 25 to 150 Ibs. pressure. Parts remov­

able without disconnecting, aJtl:o tn­
terchaOl<eable. Send for pamphlet. 
Penberthy Inlector Co . •  Detroit, M ich. 

Donegan 1. Swifts, 174 Fulton St .• 
Ne .... York. 

Park &. LIley t San Francisco. 
L. M. Rumsey Mfjl. Co., St. I,ouls. 

9S 
N O W  R E A D Y . 

i Experimental 
I 

By GEO. M. HOPKINS, 
• 

740 P ages. 680 I l l u strations. 

P R I C E ,  by m a i l ,  postpai d ,  • • • • $4.00 

SEND for FREE ILLUSTRATED C I RCU LAR and 
Table of Contents. 

M U N N  & CO. ,  Pub l i shers, 
�fftCt of Iltt c1titntifit �mtritaUr 

TO INVENTORS I--PATENTS ���g: 
and Copyrljlhts. A.,eocx Omce for ITA L Y  lRolU" 
E • •  vla Cavour 194. I .. HATTA . Hlghe.t references. 
Eng1 ish correspondence. 

VI 0 R K I i l  G M O O  E L S & L I C H T  I'Il A C H I N E B Y .  I N V E N T I O N S  D E V E L O P E D . Semi fO I' M o ll e l C i r cu l a r. J o n e s  B r o s .  E C o  . . C i n · U .  O .  

P U  L L EYS H A N C E  R S PHUG RJ;;8S M A () H I N �  W O RK8. 

F R I· CT I O�I C L U TC H E S' .A._ &; F_ EEO'VIVN, 

II' 
N • 44 Park. P1ace. 1'1'. 'Y. 

CUTLER D E S K  B E S T  I N  T H E W O R L D .  
A . C U T L E R  &, S O N .  

• B U F F A L O . N Y . U S A  

... P E '  B . THE BEST LIME  KILN KNOWN 
OIL WELL SUPPLY CO. Ltd. ; orforatod loCtrlC 8ltln� or DO pay. C. D. PAGE. Rochester. N. J(. 

91 & 92 WATER STREET, -lI'OR-
Pl usba r.,b. "a.. SWIFT RUNN INI MACH I NERY. Manufacturer. of  everytblng needed for 

.A.:El..T E & % .A l!8"  �:JiJ%.tx... 
lor either Gas. Oil, Water. or MineraI 

Tests. Boller •• Engjnes, Pipe, 
�r::fr::te�r!!!��ro��I��rct:. �t!t�1t ltets and discount sheets 1 on request. 

ARTESIAN 
WeIl8. Oil and Gas WeIlo, drilled �=i���;:"'� :m�!��J",,!?= 
able fio .... Power and Mountsd 
Steam DrIllIng Machtnes for 100 to IlOO ft. Send Gcenta for Illustrated 
cauLloJ,Cue. " i e l'ce A t'IL-AiRIl 
·���e�f:�e�'W:�YY�r'::· 

Scientific Bill Catalogue 
IlECENT L Y  P U  lI"I�H Jo:D. 

Our Dew catalogne containing over 100 page!, includ. 
Ing work. 00 more than lIfty dlll'erent .ubJects. Will be 
mailed Iree to any addre.s on application. 

M U N N  & CO •• Publishers Scientlllc American, 
381 B road .... ay. N ew YOI·k. _CLARK'S NOISELESS RU BBER WHEELS. 

Ablolutely prevents splintering and wear­
In of floors caused by use of iron wheels. {dapted for Truck., BOxe"/ Basketl

li
Tables 

Ilnd work of everyktnd In Mi 1St Ware OU8es, 
etc. Also furniture casters. Catalogue free. 
G<o. P. VI •• k. Box L Wla4 .... I.oek .. V ...... 

P
ERFE�;W&PA!!� I L E 

The Koch Patent FIle. for preserving DeWIIPRpers, Mag­
azine •. and pam!>hlets, has been re""ntly Improved and 
price reduced. subscribers to the SCIENT'I'IO AMERI­
�;,. y and SUE"TIIIIC AMERICAN SUPPLEM y.NT can be 
aVcpiled for the low price ot $1.50 by mall. or $1.25 at the 
Po s6MMWrcll6�rERPc"lV. .. t>;':, .. �li.

ide���Jtlt�� 
every one who wlahel to preserve the paper. Addrels 

MUN N "" CO .. Publishers SOIENTIlI'lO AIIERtCAN. RMFN ... & HEAl I.ISES CIltEI by • Peck'. INVISIBLB TUBUL .. EAI CUSHI S. Whispers hoard Com· . ' Ul wheNO a1I'emedl"" " .. tL. III •. hOOk& 
�'"' .t.IIIln. W. JWM."� 818........, • •• w yon. 

Write for Descriptive Catalogue to 
CHA8. A. 8CH I E R E N  .. CO. 

43-:51 FERRY S T  .. NEW YORK. 

FOR LI N I N G  WALL�OOl-! - f REE 
AND I'LOORS TO P EVENT �"R$ C O .  
WARMTH ESCAPING A.��l,. .p ClflC�oO\.1' Sf. OE"OENIN� S � " 1'1,,1- flO r'f, SOUND, s,,�P\.�,"'I/II� COflf��o�� �.". u s� U ·  10 �E 0 ·  

HOW TO MAKE DYNAMO·ELEC'fRIC 
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size.. The small machine Is Intended tor experimental 
purposes. Will heat from ' to 6 Inches of platinum wire. produce the electric light, decompo.e water rApidly. 
magnetize ateel, ring a large gong, Iotive powerful shocks, 
0cerate induction coUs, Rnd w11l, for temporary use, re­
p ace R or 10 Bunsen cell.. Contained In BUPPI.F.MENT8 
1 8 1  and �99. Price 10 cent. each. The larger ma­
chine produce. eight IS-candle IIjlht. or one powerful 
arc ltght. CaD be arranged &8 & sertelll, shunt, or com­
pound wound machine. Can be run tor a short Ume by 
two or four men. Requires ODe horse power for COD­
tinued running. Best engravings of dynamo ever pro­
duced. Details of every part shown. Windlnjl of arma­
tUre and lIeld magnet plainly illUstrated. A oy Intel­
IiRent person with the aid ot these drawings and Instruc­
tiODS may make useful. durable. and e1fective machtnes. 
Contained In SUPPLEMENT 800. Price 10 cents. 
MUNN & CO., PUBLISHERS. 361 Broadway. Nt?w Yorl<. 'Z�e� :�:��::t�t��� 

. . we will send you by Mail one of these . ... Beautiful Self-Inking Stamps, ",:ith 
. , ., . Your Name, Ink, Box. &c. Poa�pald. 
. . . .. CO NO LLY I. CO. Rochester,N .Y. 

AS B E STOS Fi re Fel t  Cove rln., ... PacklnK8, Sneathlngs, &c. 
The CHALMERS-SPENCE CO., Mfrs. 41 9-423 8tb Street. ER .. t River. N. Y .  

THE PEN NA. D IAMOND DRILL & MFG.  CO.  
B I RDS nORO. P A  • •  Builders of  High Clas. 
Steam Engines. Viamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

TYPEWRITERS 
Send for New lIIustrated CataloKue describing all Mn­

chines. Largest stock in America. 
Ne .... or Second - hand 'l'ypewrlters of all makes. 

Machines Rented in any part of the cottntry. Supplies in 
abundl\nce. Prices the lowest. 

NATIO N A l .  T Y PEWR I T E R  EXVHA N GE. 
161 La Sltl l e  �treet. CblcalO, Ill. 

WEITMYER PATENT FURNACE. BOII,ERS OF EVERY DESCRIPTION. 

I D E  A U TO M ATIC E N C I N E8. TraetioD an d  Portable Engine&. 
R.OAD R.Ox..x..ER.&. 

Manufactured by FOU NDRY & M ACH I N E  DEPT. , Harrisburg, Pa. , U. S. A .  

C E L E B R A T E D  S U T T O N  R I N G  P A C K I N G .  
• " J  - , :: ::- -:  � " ' ) ;: 1 - \; ( � :  ', ( . �"' " � :- , ��� � E� R _ 6BrE R  C O  HE R ' ES ' � �  ,EJ , � ' A  

"-���I��I���t!�heOK�t�sb TP..':�Pr.f !�� K:fo'A 
invention. Buys al!lo Novelties of all kinds. BHnkers' 
references. Corre8pondence and samples soliCited. 
T. M. CLARKE, ROMILEY, MANCHESTER, ENGLAND. 

AN EW C A T A L O C UE V A L U ABLE PAP E R S  
ContaIned In SCIRNTllI'IC AMERICAN SUPPLBMENT, sent 
tree ot chorge to any address. MUNN &: CO • •  381 Brondway. New York. 

EVERY USER OF M�tHINERl 
SHOULD LBARN 

How to Use Loose Pulleys. 
Useful information on thl. subject 

Is glveo In our " Catalogu'l No. 55." 
Sent free to any address. 
VAN DI'ZE" & TIl'T. Cincinnati, O. 

T� S cientlfic A merican 
PUBLICATIONS FOn 1 890. 

--0-
The prices of the different publications in the United 

States, Canada. Rnd Mexico are 88 folloW8 : 
RATES BY MAIL. 

The Scientific American (weeklyl one year to.oo 
Tbe SclenUlic American Supplement (weekly), one year. • . . . . • • • . • 5.00 
The ScientifiC American, Spanlah Edition (monthly) 

one year. . . . • • . . • . 3.00 

The SCientillc American. A rchitects and Builders 
Edition (monthly). one vear. . 2.liO 

COMBINED RATES. 
The Sc.ent.fic American and Supplement, . $�.oo 
The Scientific American and Architect. and Build-ers Edition. • b.OO 
The Sclentlllc American, Supplement, and Archl-

tecta and !luiJders EdItion. . • , ' . • 9.00 

PnlportIOMU Rat .. for Sill: .IIIontlII. 
This Includes posta(le, .... hleh we pay. Remit by poataI 

<)r express money order, or draft to order of 
M()NN & CO • •  381 Broad_)'. New YeI'Il. 

© 1890 SCIENTIFIC AMERICAN, INC.



�bontieement •• 
Inalde Pall'e. ·each InlHlrtlon - - - 1 � centa a tine. 
Hack Pqf'. _cb Inaer.lon _ _  - 81 .00 a line. 

The above are charl/es per ""ate hne-about elll'ht words per line. TbiS notice snowo the wldth.of the line, and is set in stlate type. E�ravinil8 may bead adver. 
ti8ements at the same rate per 8¥ste l ine. by measure­
ment. &s the letter press. AdvertisementR must be 
received at publlca.tion omee R8 early as Thursday mom­
In., to appear in next tS8ue. 

STAR HACK SAW 

One 8tar Hack �aw will cut on· a half inch bar of 
troD to forty seconds, and wtll cut it otT 100 t imes without 
sharpeninlle If', will do much ot the work now done with fi les. in one.tenth the tinJe and at one-tenth the cost. }4�very mnn who uses a file wil l be likely to get a 8&W as HOOD 8S be Mees one in use. 
wj��

o
:e�ItJ

e
o�� W-?�����:;&���� :��P12 �::���

o
��� prepaid. on receipt of $1.50. All I/uods marked with a 

star Rnd bellrinJ{ our nlllDe are warranted to give full 
RR.tisfaction, wherever bought. 

D41��er_ Fall_ 00. 
93 Reade litreet, lIew York. 

Wheeling is Better tho Walkilg. 

Victor Bicycles 
A re Better than Any Others. 

Catalogue Free. 

OYerman Wheel Co. , �rakers, 
"1!!IIi.iIII.III!i�Wi!i!l!' Chicopee Fal la, Mass. 

'l'HE MOD E RN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. QOntalnlnl/ full practl(l81 directlDns and specltlcatlons for the con­
struction or the fa.test and best kinds of lee Yachts of 
the latest, must appruved forms. lIlustrated with en­
gravings drawn to scale, sbowing t h e  form, position, 
and arraOl/emeut of all the parts. Contained In SC IEN­
TIFIC AMEIIICAN >'UPPLEMENT. No. 6·�4.  Price 10 
ceuts. To be had at this omce and of all newsdealers. 

NEW KODAKS 
<"You press the button, 

we do the rest. " 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

T" ansparent 
Films. 

For we by all Photo. Stock Deal"rs. 
THE EASTMAN COMPA NY, 

ROCHESTER. N. Y. 

The CHANDLER 
WATER M OTOR 

Works well o n  I.ow and Hhrh 
Pressures. 

Single, Duplex, Trlple, and Quad­
ruple AutumH.tic PIS'I'ON MO­
TU RS, adapted to all Clm<Bf� oj wm·/c. 

Send for Circulars. 
Howard Bros" Buffalo, N. Y. 

SAWS Wanted OO.OOJ Sawyers SAWS a n d  Lumbermen t o  

A send uo their full address for a copy of Em- A erson's P- Bouk of SA WS. We are IIrot 
t�,!.

n
::���

c
�:.:��� ������

e
:��':,f �;e Won Improving their quality and toughne ... W 

enablil!8' us to reduce---.prices. Addres8 
S E1UER8UN, SMITH & 00. (Ltd.), S Beaver Foils, .·0 .  

;;:;;;;;;;;;�;;;;;;;;;;;;;;; 

PAT E NTS ! 
:II ESSRS. M UNN ok co .• In connection with the publi­

cation of the SCIlCNT1FI(, A M ERICA X .  continue to ex­
�;::Ir:�:n��;.ementsl and to act 8,8 Solicitors of Patellt!5 

In thio line of buolneM they have had fortll""" lI'ar.' 
p:r:pelit:nCe, and now have unequaled !aci,,,,tin for the 
preparation of PIlt.ent Drawings, Specifications, and the 
prosecutlen of Applications for Patents in t he Unltoo 
States, Canada. and It"oreiJ{n Countries. Me8sr8. M unD & 
�gr W�:,t&'fietrl��r::f:�a���I��!i:rir:.t�.fdV:��t: 
on Infringements of Patents. A l l  business intrusted to 
them i8 l1on� with special care and promptnetll"'. on very 
r
�.

��:!,l�l:t�e':;t free of chaNe, on ap IIcatloil, con­
taining �lI lnfOrmatiOn about Patents anK how tu pro­
cure them ; directions concerning Lahels. Copyri"hts, Oe8ignl, Patents. Appeals, Reissues, Infringements. As­
ol"nmenta, Rejected Cases. Blnts on the Sale of Pa-te�� :l:o I16nd, tru�f ella a Synol>sl8 of Forelll'n Pa­
tept La ..... ohow�n the � and method of becuriOlf 
patenta In all the nclpal countries of the ... orld. 

DlVNN &: .  0., SolleUora of" Palen", 
an Broad ... ay. New York. 

BRANCH O�·FICBS.-No. 622 and 6lU F Street, Pa­CIIIIo BaUdllli. illlIP' 7th Street, Waahlnl{toll, D. C. 

leitnfifi t �mtritlu. 
Patont Rivolod Monarch Rnbbor ·BoUin!. 

ElElBT X1V T::EEEJ "OVo�x.X>. 
THE aUTTA PERCHA AID RUBBER MFa. co. 

36 Warren 8treet, New York . 
Chleago, San lI'rDnel.eo, Do.'on, Maa •• 

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

....... .:= � HARRISON CONVEYOR ! vi: ua!3Lnc 6rlla, Coal, Sand, CIIY, Tan B .. rk, Cinders, Ores, Seeds, &c. 
=�. I BORDEN, SELLECK & CO. , { MJ.:!'\.':.rs, I Chicago, ilL 

THE PHONOGRAPH.-A DETAILED 
�����I�':,�l ;�';, n�� ��� ���(.�.f°Wttg

f 
8 t���� 

101/.. Contained fn SCI R"TIFIO AMERYC."N SUPPLa. 
M ENT. No. 632. Price 10 cents. To be had at tbla 
omce and from all newsdealers. 

I to  40 H. P. The 10TOR of 19th rEN'WRY. 

~ 
Can be u8ed Any Place, to do Any 

:;,or�I::,�
d �� AS��a�' :g.���:� ! 

No Gauges ! No Engineer ! A per­C'! fectly safe Motor for a l l  pla.c�s and 
purposes. Cost o f  nperaf'i01t (liumf 011£ _ cent an hour to mch ifitticafPft JlOr,Ojp 
p01ver. For Circulars. etc., uddres8 

-••• " Rellablll" , Charter Gas Engine Co. 
81.pll."I, 8a1.',. P. O. Box US, I'!lerlinl(, I I I .  

- A N D  F I N [  GRAY R( N A � 'S 0 ST f t  �ALLEABlE:. . " A � T I N G S  F R£M SPEC IA L, e "  
\ � T N t-. .... t... r p.1 E p,S DEVLIN & CO , • " ". C  " " . • .... . THOM LEH IGH  Av E & AMlhl;AN ,T , " I "  . ' " , ' 

H. W. JOHNS' 

ASBESTOS MATERIALS 
Asbestos Liquid Paints, 

Asbestos Roo1Ing. 
Asbestos Millboard. 

Asbesto8 Steam Packings. 

Asbestos Plastio Stove Liuing. 
Colors in Oil and Japan. 

Asbestoe Pipe &; Boller (lovering. 

Asbestos Fire and Watsr-Proof Sheathing. 

VU LCABESTON. 
H.  W. JOH N S  MFG.  CO. ,  So le  Manufacturers, 

S,. Malden l.aoe, New York. 

INV ENTORS and othe .. deslrln,r new articles manufac­
tured Rnd introduced. addresR P. O. Bo::z:86. Cleveland, O. 

THE BEST FOR READY - REFE R ENCE. 

THE I NTERNATIONAL CYCLOPEDIA Is a com plete, com�rehensive, ready-
reference cyclopedIa, pu bhshed four 

years ago, at tbe lowest cost con.istent with good paper. good type, good bindinll, and good edit.lDlr: and Is 
better to-day because of careful revision. 

N o  other Cyelopedla approaching It I n  alze-15 volumes. with 50,000 tiUes-is sold at so low 
a price ; and no other so generally coutains the latest Information and Btatistlcs. Yet its cost is moderate, 
and terms of payment easy-if you wish. Delivered frce of expense. Correspondence solicited. 

Salesmen w anted . Address, SUBSCRIPTION D E PART M E NT, 
DODD, MEAD & COMPANY, Publishers, 153 & 155 Broadway, New York. 

THE AMEru�AI DELL TELEPR�HE ��. 
95 M I LK ST . ,  BOSTON ,  MASS. 

This Cowpan y owns the Letters Patent 
granted to Alexander G raham Bell.  March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787 . 

. The tranpmission of Speech by all known 
forws of Electric Speaking Telephontos 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 licensees responsiille for such 
unlawful use. and alL the consequencee 
thereof. and liable to suit th !'refor. 

ESTABLISHED HALF A CENTURY. 

BIIMN'S J,JF IRE&BURGlAR 
S A F E: S 

�AVE �J&N;r:�aVEMEN1S 
ROT FOUND Itl MAKES OTHER •• \: 
THAT vliLL WELL REPAY AN 
INVESTI GATIO N 
ElY Tt\0SEO��I�E TO sEctn�t 
THE BE.SI SAFE 

.MARVIN SAFE co. 
N EW YO RK, P H I LA D E L P H IA, 

LO N DON. E N O LAND. 

��.� � �  T H E  F R E O' K  C R A N E C H E M I C A L  C o  
,... � .  � S H O R T  H I L i- S . N . J . - B O X 9 I A . 

�/II " ", .  �� cBlI Z I4. P 0 N :-,  S '"  ,... '.: D P. L A  .( ' I f< ') . Y A R N  �) H � l , . A  \ E U ' l. r  6 F- l l l I At<.jT  'I :.. r A �  
� &: . .. � " \ , ,�, , __ d A P A N S ;" ri >1 rl r � . E � A M E L S . T R A !\j S P A R f � T " Cl K � t. T A l

..._
;\ "' C W C O l, p p (J rJ r ..... J A �ST �In.!!!.!!.� il!r�� A '- I D S  A r, G  P I  K A I  I � S  - W R  E t: j Q  C A TA _ l  r r  r -

N"' ATION AL FILTER_ 
8peclal Size to Filter Entire "apply of Waler for Ho •• e. 

GU A'It ,\ N 'rll:ED TO PRO DUCE 
BRIGhT SPARKLIN G WA'rER 

If FUter .. (JIe .. eII 0 • .,., EaeJa DaT. Ca. " Cleaaeol .. 18 K ... _ 
LARO E SIZES FO R  M I LLS AND WAT£ R WORKS. 

lU.TIONAL WATER PURIFYING CO., 
Addrell tor Pamphlet. 143 Broadwny or 88 Llb�"l' liil .. N�w York. 
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Established 37 years, and at presellt the 

largest Elevator Works in the world. OTIS 

BROTHERS & 00., General Omces, 38 
Park Row, New York City, and branch 
omces in Ilearly every principal oity on 
the globe. Elevators for Passengen and 
Freight. They are 1IJD.00th-l"1lDIlin&", eco-
1l0miCal, and above all SAFE. 

ICE-BOATS - THEIR CONSTRUCTION and ma1l&lfement . With working drawings detallB, and 
directions In full . Four engravings. shoWinll mode of 
construction. Views of the two fastest ice .... li1I)g boata :.�. on d��t!{��r?nrIS�ii�T'i���'AM���A�· r8��� 
MENT. 1. The same number also contains the rules and regnJat.!ons for the formation of Ice-boat clubs. the Ballo 
log and management of Ice-boats . Price 10 cents. 

C OM PTOMETER 
All AR I TMETH I CAL 

• • • •  PROBLEMS 
Solved rapidly and accurately 
by u l i n  g the Complometer. 
S a v e  I 40 per cent. of time. 
Entire reliel lrom mental Itrain 
Adapted to al l  commercisl and 
scientific computations. Send 
lor circu lar, 
CO., 52-56 IIUnol. St., Chicago. 

TO BUSINESS MEN 
The value of the Sc'ENT' I>1C AMERICAN ao an adyer­

tisinl< medium cannot be overestlmaled. Ita circulation 
�o':a;Jb'l:::.':,
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ries, and is read in all the principal l ibraries and reading 
rooms of the world. A business man wants something 
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advertises in the SCIENTIFIC AMERIOAN. And do not 
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lelectinll a Ifst of publ ications in wa len yuu decIde 1t til 
for your interest to advertise. This is frequently done, 
for the reason tast toe 8.2ent Ilets a larger eommis81On 
from the papers having a smtt.1 I circulation th&n i8 &ilow. 
ed on the SCIICNTII"IC AMERICAN. 

"�or rateB Bee top of tlrpt. column of this paa8, or ad. 
clreu MVlfN &; CO .. PobIl8h .. r., 

361 IIroadway. Mew Y o r k .  

R E M IN CTO N 

STANDARD TYPEWRITER . 
G o l d  M edal-Part" EXpO.Ulon, lSl!l9. 

Wyckoff, Seama n s  a. Bened i ct 
32,. BROA DWAY, M EW YORK. 

•POP 8 A F ETY VALVE 
WATER RELIEF VALVE . 
TIMPROVED STEAM GAGE 

. STEAM ENGINE INDIOATOR 
81nll'Ie Ilel l ( !blme ''' bi _ll .. , and all Instruments 

used III comiectlon wtth Steam, Air and Water. 
Sole Aaents for Clark's 1MIen �r. Hos •• 

NEW YORK. . LONDON. 
CROSBY STEAM GAGE & Y!LYE CO. ��.t:!:eMa:: 

:alI: O X> E L B !  Experimental Work. I.lgbt and Special MachinerY t" 
order. N. ERT.ANDSEN, 107 Rlvlngton St., New York. 

aATES ROCK A ORE BREAKER 
Capacity up to 150 yards per boar. 

Has produced more ballast, road 
metal,- and broken more ore tha.n 
all other Breakers combined. 

Send for Catalognes. 
O AT E S  I R O N  W O R KS 

30 C 80. Clinton 8t . .  
CHICA GO. 
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