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BOW BESf fO Avom COLLIBIOJ( Af &EA.. . raage,ofauch tones continuously by means of bellows 
The recent collision btl tween the llteamerll Thingvalla and a key board. We can alllO (though the fact is les8 

and Geiser, the latter being lost, has opened anew in well'known) excite momentarily definite ethereal vibra
England the djllcustlions regarding lights and signals. tions of some millions per second, as 1 have at length 
The principal objections to such codes of signals as explained; but we do not at pretlent seem to know how 
have. as yet, been devised is that, while they give the to maintain this rate quite contilluously. To get luuch 
course being held with admirable promptitude, they faster rates of vibration than this we have to fall back 
do not and cannot give the exact parallel upon which upon atoms. We know bow to make atoms vibrate; 
the ship is advancing. if there be any wind. and it is it is done by what we call .. heating" the substance. 
principally under such conditions that. danger menaces. and if we could deal with individual atoms unhampered 
Thus, if the signa.l meaning a stranger is advancing by others, it is possible that we might get a pure and 
from E. by N. sho\lld come over the port bow, the wind simple wode of vibration from them. It is possible. 
being abeam or quartering, the information would be but unlikely; for atoms. even when isolated, have a 
valueless, and indeed misleading, fOl', should the helm multitude of modes of vibration special to themselves. 
be put a-port, the ship so heeding miJtht only go out of which only a few are of practical use to us. and we 
of her way to meet the stranger, while, had she heard do not know how to excite some without also the others. 
and beeded no signal, and held her course, she would However, we do not at present even deal with indio 
have run free and clear. Capt. Colomb and Admiral vidual atoms; we treat them crowded together in a 
De Horsey have argued the electric side.light question compact mass, so that their wodes of vibration al'e 
in public letters pro and con. The Admiral has faith really infinite. 
in this system because the lights can be easily regulated 'Ve take a lump of matter, say a carbon filament or 
in intensity to suit the weather. Another authority a piece of quicklime, and by raising its temperature 
proposes electric lights with what he calls a" holo- we imprelSs upon its atoms higher and higher modes of 
phote " reflector, the same to be put on the bridge for vibration, not transmuting the lower into the higher. 
the use of the watch officer. An account says : The but superposing the higher upon the lower. until at 
handle by which this light can be moved is to be regu- length we get such rates of vibration as our retina is 
lated absolutely by the position of the helm. When constructed for. and we are satisfied. But how waste
the helm is moved, a detent is released and the ray of ful and indirect and empirical is the process. We want 
light sweeps over the water. giving the same signal to a small range of rapid vibrations. and we know no bet
a passing vessel as the driver of a vehicle gives with his ter than to malte the whole series leading up to them . 
hand .. When the light has completed its sweep, it is It is as though, in order to sound some little shrill 
to be automatically shut out. octave of pipes in an organ. we were obliged to depress 

• •••• 
COLORED LIGHf TRIALS WITH THE INBANE. 

The experiments with colored lights in the treatment 
of the insane made recently at Alessandria, Italy, are 
being much discussed by the medical faftulty, though 
getting little credence; the cures. if cures were really 
llIade. being attributed to unusual treatment and 

every key and every pedal, and to blow a young hurri
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I
· the same color as the window paneE'. A patient suffer-

I have purposely selected as examples the more per
fect Inethods of obtaining artificial light, wherein the 
waste radiat.ion is only useless, and not 1I0xioUI!. But 
the old-fashioned plan was cruder even than thilS ; 
it consisted simply in setting something burning. 
whereby not only the fuel but the air was consumed, 
whereby alllo a most powerful radiation was produced, 
in the waste waves of which we were content to sit 
stewing, for the sake of the minute. almost infinitesi· 
mal. fraction of it which enabled us to see. 

Every one knows now. howaver, that combustion is 
not a pleasant or hp.a.lthy mode of obtaining light; but 
everybody does not realize that neither is incandescence 
a satisfactory and un wasteful method which is likely 
to be practiced for more than a few decades, or. per
haps. a century. 
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A violent maniac was placed in a blue room, and 
became quiet in an hour. Another patient, after 
spending a whole day in 8. violet colored room. was 
completely cured. American and English medical 
authorities seem to regard these curt!s as effects rather 
than causes of the trflatment, induced, they argue, ·not 
because the light was colored, but because it was a 
novel sen!1ation, making the patients to forget their 
inclinations. as pebbles put into the ear of a balky 
horse will cause him to forgl't his pranks; a sudden 
bath or shock might have the same transitory effect. 

.. .. .... 
RanuCaelure oC LI�h' wUhou, Hea'. 

Prof. Oliver J. Lodge has been endeavoring to man
ufacture light by direct electric action without the 
intervention fjf heat, utilizing for the purpose Maxwell's 
theory that ligpt is really aQ electric disturbance or 
vibration. The means adopted is the oscilJatOl'y dis
charge of a Leyden jar, whose rate of vibration has 

Look at the furnaces and boilers of a great steam 
engine driving a group of dynamos, and estimate the 
energy expended; and then look at the incandescent 
filaments of the lamps excited by them. and estimate 
how much of their radiated energy is of real service to 
the eye. It will be as the energy of a pitch pipe to an 
entire orchestra. 

It is not too much to say that a boy turning a handle 
could, if his energy were properly directed, produce 
quite as much real light as is pro.duced by all this mass 
of mechanism arid consumption of material. 

There might, perhaps. be somethmg contrary t.o the 
laws of nature in thus hopinJt to get and utilize some 
specific kind of radiation without the rest. but Lord 
Rayleigh has shown in a short cOlllmunication to the 
British Association, at York. that it is not so, and that. 
therefore, we have a right to try to do it. 

We do not yet know how it is true, but it is one of 
the things we have got to learn. 
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Any one looking at a common glow worm must be 
struck with the fact that not by oj'dinary combustion, 
nor yet on the steam engine and dynamo principle. is 
that easy light produced. Very little waste radiation 
is there froUl phosphorescent things in general. Light 
of the kind able to affect the retina is directly e.mitted • 
and for this, for even a large supply of this, a modicum 
of energy suffices. 
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yards long, and are essentially light in every particu
lar except that they are unable to affect the retina. 
To· do this they must be shortened to the hundred
thousandth of an inch. All that has yet been accom
plished, therefore. is the artificial production of direct 
electrical radiation, differing in no respect from the 
waves of light except in the one matter of length. 
The electrical waves travel through spafte with the 

Vl·I:'��y
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We only need to be able to generate wavell of any 
desired length in ordar to entirely revolutionize our 
present best systems of obtaining artificial light by VIII. MECHANICAL ENGINEERING.-Improved G .... Motor for 
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Solar radiation consists of waves of all sizes. it is 
true; but then solar radiation has innumerable things 
to do besides making things visible. The whole of its 
energy is useful. In artificial lighting nothing but 
light is desired; when heat is wanted it is best obtained 
separately, by combustion. And so lIoon as we clearly 
recognize that light is an electrical vibration, so soon 
shall we begin to beat about for some mode of exciting 
and maintaining an electrical vibration of any re
quired degree of rapidity. When this has been accolll
plished. the problem of artificial lighting will have 
been 1I01ved. 

zq I ••• 
RelDoval oC Bull&. 

A method of removing rust frOID iron consists in im
mersing the articles in a bath consisting of a nearly 
saturated solution of chloride of tin. The length of XL PllOTOGRAPRY.-Best MethoclRofMAklnIrIn.tant.neouR Pho- . �. During both Day and NI"ht. IIJust_ hy Jb:perlmenta . Our present systems of making light artificially are time during which the objects are allowed to remain in 
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' .. he Waste oC Anthracite and the Exhaustion of of one hundred feet in height, with a trunk six or These cuts are said to be made only before full 

the Supply. eight feet in diameter, and branchless for the first moon, it being imagined that the milk flows more 
The statistics of coal production, which we publish sixty or seventy feet of its height. It is popularly freely then than at any other time. One tree will 

in our usual market report, show that during the known as the cow tree, Palo de Va<:!a, or Arbol yield a quart in an hour. The milk is freely used by 
month of August the shipments of anthracite from the de Leche. ., Its milk, which is obtained by making all, especially by children, although it has a somewhat 
Pennsylvania mines to market amounted to 4,097,563 incisions in the trunk, so closely resembles the milk astringent taste. 
gross tons, whieh is the largest anthracite output ever of tlie cow, both in appearance and quality, that it is In the order MoracelI!, which includes the mulberry 
made in one month, and is at the rate of 49,000,000 tons commonly used as an article of food by the inhabitants and fig, there are several species of Ficus that are 
a year. 

During the eight months of the present year, the 
shipments of anthracite to market have amounted to 
23,619.291 tons, being 1,755,495 tons in excess of the 
shipments during' the corresponding period in 1887. 
During' the months of September, October, November, 
and December, 1887, the shipments amounted to 
12, 777,2�2 tons, an j as we shall certainly largely exceed 
that amount this year, it appf'ars probable that we 
shall send to market this year 37Yz or 38 million tons of 
ant hracite. 

If we incl ude the coal sold and used at the mines, say 
6 per cent of the shipments, the grand total output for 
the year will probably amount to 40,000,000 gross tons. 

The average waste of anthracite in mining and 
preparation for market has been carefully estimated 
from many reliable data by the Geological Survey of 
Pennsylvania, as follows: 

Coal left in pillars, etc . . . .. . . . . . .. . . . .  , ....... , 45 per cent. 

Coal lost in mining by blasting. etc . . . . . . . . . . . . .  15 4� 

Breaker waste 16 per cent of 40 per cent........ 6'4 

Total 108s . . . . . . . . . . . . . . . . . . . . . . . . .  "' .... 66'4 

Or only about one-third of the coal goes to market; if 
therefore we produce 40,000,000 tons this year, it 
represents the exhaustion of 120,000,000 tons of our 
available supply, and this does not now much, if at 
all, exceed 9,000,000,000 tons. • 

.1t the present 1'ate of production and present per· 
centage of waste in mining, onr entire supply of an
thracite coal will last only 75 yerlrs. 

This statement is not based on any mere guess, but 
is founded on reliable data, and it is so startling' in its 
significance that it should certainly attract the atten
tion of the 11Iauag-ers of our great coal com panies, and 
even of the governlllent of the State of Pennsylvania . 
It is not claimed that we have yet reached onr maxi
mum produetion, and every increase means that the 
coal will be worked out in propor·tionately less time 
than here stated. 

Long before the supply has been exhausted , the 
demand for anthraci t e will have exceeded the supply, 
and prices will be limited only by the prices of other 
fuels; and as cheap fuel is the very foundation of 
industrial pmsperity, it is not difficult to imagine the 
resulting effect on the industries of a large part of this 
coulltry, 

The present enormous, disgraceful, and unnecessary 
waste in mining anthracite should be stopped, and if 
the interests of the great coal companies are not 
s'lfficient to im pel them to do this. then the govern
ment of the State, which is the guardian of the citizens' 
interests, should intervene to save these from the dis
astr'ous consequences of the spendthrift policy of those 
who now monopolize our invaluable supplies of this 
fuel.-Eng. and Min. Jour. 

• fe, ... 
V .. getable Cows. 

Several natural ordel's of the vegetable kingdom in
clude plants that are characterized by the secretion of 
a fluid closely resembling milk in appearance and 
consistency, and a familiar example of these is to be 
seen in our common milkweed (Asclepias cornuti), 
which is well known to everybody. In some plants, 
this Illilky fluid is of the most venomous nature; in 
others, it possesses active medicinal virtues; in others, 
it yields a product (such as India rubber and gutta 
percha) of the highest importance to the arts and in
dustries; and, in others still, it proves of value as a 
hUlllan aliment. Since the same general properties 
characterize the plants of each natural family, it 

of the places where the tree is abundant. Unlike known as cow trees, and the milky fluid of which is 
many other vegetable milks, it is perfectly wholesome bland and used as a beverage, although in most of the 
and very nourishing, possessing an agreeable taste, species of the genus the juice is exceedingly acrid. 
like that of sweet cream, and a pleasant balsamic odor, • I • I • 
its only unpleasant quality being a' slight amount of Fall Cleaning Up. 

stickiness. The chemical analysis of this milk has The Manufacturen' Gazette suggests to its read ers 

shown it to possess a composition closely resembling that now is a capital time to prepare for winter, both 
some animal substances, and, like animal milk, it inside of the mill and around the outside premises. 
quickly forms a yellow. cheesy scum upon its surface, Taking advantage of the cool, dry, and clear days to 
and, after a few days' exposure to the atmosphere, repaint sash, clean windows, and paint up your wooden 
turns sour and putrefies. It contains upward of buildings will be infinitely better than to leave things 
thirty per cent of a resinous substance called galactin all demoralized for winter storms to beat upon. Now 
by chelllists." (l'nas. of Botany.) Speaking of this that the d ays are visibly shortening, it will soon be that 
tree, Humboldt says: "They [the natives] profess to daylight will be greatly retarded by dirty windows. 
recognize, from the color and thickness of the foli- Put in the odd panes of glass; do a little whitewashing 
age, the trunks that yield the most juice, as the herds- or painting ; in fact, clean up thoroughly. Make the 
Illan distingnishes, frolll external signs, a good milch lllill as cheery and cOlllfortable as possible for the help 
cow. Amidst the great number of curious phenolllena during the dal'k wintry days. Have your circulation 
that I have observed in the course of my travels, I piping carefully looked over, and all leaky valves and 
confess there are few that have made so powerful an joints packed, to prevent unneces8ary waste of fuel. 
impression on me as the aspect of the cow tree. A Patch up those holes and cracks in the brickwork and 
few drops of vegetable juice recall to our minds all floors. See that all outside doors are in working ol'der 
the powerfulness and fecuudity of nature. On the and weatherproof. Perhaps the roof will bear a little 
barren flank of a rock grows a tree with corlaceous investigation and renewing in spots. 
and dry leaves. Its large woody roots can scarcely These are all little things, but they require attf�ntion 
peuetrate into the stone. For several months in the at the proper time, for if allowed to go loo�e they will 
year, not a single shower moistens its foliage. Its count up in the aggregation of shiftlessness. 
branches appear dead and dried, but when the trunk Out in the yard we may have a pile of scrap iron, 
is pierced, there flows from it a sweet and nourishing odd pieces of lumber, and what not, which may be re
milk. It is at the rising' of the sun that this vegeta. quired during the winter. Gather this stuff all together 
ble fountain is most abundant. The negroes and na- and cover it up with a board roof if possible; if not, 
tives are then seen hastening from all quarters, fur- use old drier canvas. Anything is better than to have 
nished with large bowls to receive the milk, which it snowed under and hunted for some night with a lamp 
grows yellow and thickens at the surface. Some and shovel with the thermometer around zero. Odd 
empty the bowls under the tree itself, others carry the machinery, like pulleys, gears, or pieces of shaft, should 
juice home to their children." be blocked up off the ground, as when not 80 cared for 

In the Dogbane order, the ApocynaceaJ, which in- they settle into the earth, and, if not frozen down, will 
cludes plants that are lllostly of a venomous nature become badly rusted at the ground contact. Piping 
and possess an exceedingly acrid and drastic juice, we and fittings especially should be housed, as they are so 
have a second example of a tree that secretes a liable to damage by lying loose outside. 
wholesome, milk·lil,e fluid. This i3 the TaberrllI!mon- 4 I • I • 
tana utilis, the cow tree of Deillerara, or hya-hya of The Congres8 oC AlDerlcan PhY81ciaos and 

the natives. This tree grows in abundance in the Surgeons. 

forests of British Guiana, and its bark, when tapped, The above organization began its first triennial 
yields a copious supply of thick, sweet milk, resembling meeting in Washington, D. C., on the afternoon of 
that of the cow in appearance, but rather sticky from September 18, the business of the assemblage filling up 
the presence of caoutchouc. This milk mixes freely pretty well the remainder of the week. The attend
with water, is of a pleasant flavor, and the natives em- ance at first included 200 members, which at the later 
pll)Y it as a refreshing beverage. sessions was considerably increased. Dr. John S. 

Two" cow trees" are found in the order Sapotacere, Hillings, the eminent sanitarian, was elected prel'ident. 

which embraces numerous plants valuable for their The papers were read before eleven sections, each sec
succulent fruits, such as the marmalade, star apple, tion representing a body of specialists. The great 
etc. One of these is the Mimusops elata, called by the number of papers thus disposed of makes even a recapi
natives massarandaba or aprain, and which Professor tulation of their titles an impossibility. One, howe\'er, 
Orton, in the .1ndes and the Amazons, describes as one may be noted as being of sadly increased interest at 

of the noblest trees of the forests of Para. It stands the present moment. Major G. M. Sternberg read a 
from 180 to 200 feet in height, is 20 feet in circumfer- paper upon "Recent Investigations Relating to the 
ence, and is crowned with a vast dome of foliage. The Etiology of Yellow Fever." He reviewed the germ in
milk yielded by the bark has the consistency of vestigations of Drs. Freire, Finlay, and Gibier, and an' 
cream, and is used for tea, coffee, and custards, It nounced his belief that the specific microbe of yellow 
hardens by exposure, so as to resemble gutta perch a, fever had not yet been found. Major Sternberg is still 
which, indeed, is the product of a Malaisian tree be- engagcd in his researches, hut gave no promise that an 
longing to the same natural order. The other tree is effectual yellow fever prophylactic would be ever found. 
the Mimllsops balata, or bully tree, of English, French, • , • • • 
and Dutch Guiana. The milk of this species is some- Electric Street Cars in New York City. 

times employed with tea or coffee, instead of cow's Electric traction cars, in the place of horse cars, be
milk, but has the disadvantage of hardening very ra- gan making trips in the public service on the Fourth 
pidly upon exposure to the air. Avenue line, New York City, on September 17, the ;seel1ls an anomaly that, in the same order. we shuuld 

nd the species of one genus producing a lactescent 
i\uid of a highly poisonous nature, and those of an

ot'{ler yielding one that is entirely inllocuous. Yet such 
is ten the case, and we have It striking example of 
it in the bread fruit order, the Artocarpacere, which, 
on th ,one hand, includes the celebrated upas tree of 
Ja.va, which, when pierced, exudes It milky juice con
tainin an acrid virulent poison (antiarin), the smallest 
quanti y of which will kill the largest animal, and, 
on the other, the famous Brosimnm utili of South 
America" which yields a copi ous supply of rich, 
wholesome ){lilk, of as good a quality as that from 
the cow. Tll«,re are se\'eral other instances in the 
vegetable king�olll of such an association, in the same 
natural order, or':rlants that produce a noxious lac
tescent juice with' others which yield a wholesome 
one adapted for m n's use, and which may therefore 
be designated as "v getable cows." To speak only of 
the latter class, th most remarkable example is the 
spl'lcies of Brosim n just mentioned, which was dis· 
covered and made known by the celebrated traveler 
Humboldt. This tree forms extensive· forests on the 

The natural order Asclepiadacere consists of plants Julien storage battery systelll being employed. The 
that are almost al ways milky, and the milk is usually battery for a car consists of 144 cells, made to slide 
acrid and bitter, and alwa.ys to be suspected, yet one under the sea.ts from the outside on trays. The gen
of the plants of the family, Gymnema lactifernm, the eral construction of the Julien battery, and the method 

cow plant of Ceylon, called by the natives kiriaghuna, of charging it, was given in the SCIENTIFIC AMERI
yields a milk which the Cingalese make use of as CAN of May 7, 1887. Each truck carries a 1lI0tor capa
food. ble of propelling four cars, to guard against danger of 

Another .example of a "cow tree " belonging to a. a breakdown, and the battery as furnished to the car is 
dangerous natural order, the EuphOl'biacere, which em- designed to afford sufficient power to drive it thirty to 
braces plants having acrid and purgative juices, is forty miles with an ordinary load. The same 1lI0tor 

the Euphorbia balsamifera, or Tabayba dolce, of the that propels the car furnishes the light to super�ede 
Canaries, Notwithstanding the fact that the plants of the oil lamps heretofore used. The electric cars are 
this genus have juices that possess very active me- two feet longer than the horse cars on the sallie line, 
dicinal qualities, and are in some cases so venomous which, it is said, the company intend to change into 
that they are used as arrow poisons, the juice of the electric cars, should the new system pro\'e to be what 
species under consideration is innocuous, and, accord- is hoped for in practical use for city travel. 
ing to Leopold von Buch, is similar to sweet milk. lind • '., .. 
is eaten as a delicacy after being thickened into a jelly. THE idea of a nation with the wealth and mechanical 

Still another " cow tree" is found in the order Clu- skill of the United Sta.tes having to go abroad for its 
sittcere or Guttiferre,which embraces plants that secrete i guns for warfare is ridiculous. Sporting arms, equal 

an acrid, purgative, yellow gum resin, such as gam- I in workmanship to any manufactured in the world, 
boge. This tree is the CI1tsia galactodend1'on, a na- are made in this country, and there is no reason why 
tive of Venezuela, where it is known as Palo de Vaca. the heavier ordnance should not also be made here. 
It has a thick bark, covered with rough tubercles,and There is a bill pending before Congress to appropdate 
its internal tissue becomes red when exposed ,to the ten millions a year for this purpose. If the bill pa�ses, 
air. In extracting the milk, the inhabitants make in- it will open an extensive fitlld to American manu
cisions through the bark till the wood is reached. facturers.-Stoves and Hardware. 

mountains near he town of Coriaco, and elsewhere 
along the sea co st of V tlne�uela-growing to upward 
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PRATT INSTITUTE, BROOKLYN, N. Y. 

In matters of education, as well as in business and all 
modern entel·prises. concentration is the order of the 
day. Specific courses of study for specific purposes 
have become an absol ute necessity ; and while a classi
cal or scientific education is a neces-
sary prelimi nary to professional oc
cupations, it is no longer possible 
for a �eneral education to cover 
the great multitude of known sub
j ects with sufficient com pleteness to 
render such an education of any 
practical val ue. A great majority of 
people are de pendent u pon trades, 
and these, in many cases, are quick
ly and imperfectly learned w ithout 
even a rudimentary education as a 
basis. In most cases people are 
obliged to earn a l ivelihood while 
learning how to get a living. As a 
consequence, the time for learning 
a trade is made as short as possible. 
It is learned, it may be, from a 
master who is such onl y in name, 
and thus it is that the country pos
sesses many workers w ho, for a l ack 
of correct training in the beginning, 
make life a failure. 

\ � 

J'titutifi t �'tutritlu. 
It is undOUbtedly the most important enterprise of the 
kind in this country, if not in the world. 

The b uildings of the Pratt Institute in Brooklyn 
contain from three to fOllr acres of floor spa ce, and 
vary in height from one to six stories. They are 

[OCTOBER 6, 1 888. 
The main building of the Institute is a brick and ter

ra cotta structure six stories high, 100 feet wide, 50 feet 
in depth, with an L 37X 50 feet upon one side. In the 
rear of the Institute proper is the department of me
chanic arts, covering an area 247 X95 feet, these build· 

ings varying from one to three sto
ries in height. 

A front view of the Institute 
buildings is presented in the upper 
central pictu re of Our large engrav
ing, and the rear, or Grand Avenue 
side, is  ,shown in one of the smaller 
engravings. The build ings are pro
vided with all the modern appli
ances for lighting, heatin g, ventila
tion, the prevention of fire, etc. In 
the main building is a large elevat
or running from the basement to 
the tower above, a.dapted for both 
passenger and frei�ht service. The 
buildings are lighted throughout 
by a com plete system of incandes
cent an d arc lam ps, rendering even
ing work in the various classrooms 
and shops as practicable as that of 
the day. The buildings-as will 
be seen by reference to the engrav
ings-are not wanting in external 
beauty, while they are constructed 
in the most substantial manner, 
being practically fireproof, and as 
strong as would be required for the 
heaviest kind of manufacturing. 

There are in this c9\lPtry several 
institutions for technical education 
which are practical,  useful, and 
highly beneficial to those who avail 
themsel ves of their privileges, but 
there is nothing so good or so per
fect that it cannot be im proved 
u pon. Of course, it is to be ex
pected that every instit ution will
so far as practicable-keep up with 
the times, but an industrial insti tute 

THE PRATT INSTITUTE, BROOKLYN, N. Y.-VIEW FROM THE REAR PLAYGROUNDS. 

Land for the buildings was pur
chased in 1884. Contracts were made 
in the early part of 1885 ; the work 
of excavating began about July 1 
of that year, and the construct ion 
was continued through 1886-87. 

starting to-day has the benefit of accumulated experi
ence and of being im bued with the feeling and spirit 
of the present time. An institute h aving these advan
tages has grown in our vicinity to gigantic proportions 
in such a quiet way that, not withstandi ng it  is more 
than a year old and has i n volved the expenditu re of 

located on a plot Df land situated between Ryer
son Street and Grand Avenue and between De Kal b 
and Willoughby Avenues, the main building fronting 
on Ryerson Street, and the buildings for the depart
IIl ent of mechani c arts fronting on Grand Avenue. 
A cross Ryerson Street, opposite the main bui l d i n g, is 

THE PRATT INSTITUTE-THE FREE READING ROOM. 

millions of d ol lars, it is scarcel y  kno w n  beyond its im
mediate locality. We refer to the Pratt Institute, of 
Brooklyn,  N. Y. The present obscurity of this ' great 
enterprise is partly due to the innate modesty of its 
founder, Mr. Charles Pratt, and partly to his cautiou s 
methods. 

'.l'he philanthropic scheme which culminated in the 
founding of this remarkable institution was the d ream 
of Mr. Pratt's youth. In early l ife he was forced to 
learn what it meant to economize in everythiug. His 
ed ucation was secured through his own ind ustry a n d  
perseverance. H e  learned t h e  machini�t's trade, and by 
hard work earned enough money to carry h i m  through 
Bchool. While in school he practiced the severest 
economy, boarding himself at the cost of a dollar a 
week. He kept his wan ts small and iq, every way h us
banded his resources, so as to complete his education 
without taking u pon h imself the burden of debt. I n  
these days o f  close calculation and denial he though t 
of others i n  cond itions similar to his own, and con '  
ceived the idea o f  working o u t  a scheme o f  some kind 
for the ameli oration of the condition of other youth 

a plot of ground, 350 X 200 feet, extending through 
the blo�k to St. James' Place, the plot serving at pre
sent as a playground for the young ladies connected 
with the Institute. Across Grand Avenue, opposite 
the department of mechanic arts, is a plot 250X 200 feet 
which serves as a playground for the boys. 

May 19, 1887, the 
confer degrees. 

charter was granted, with power to 

In addition to the facilities for technical education, 
which are designed excl usively for scholars, there are 
three features of interest to the general public : a free 
library containing several thousand choice books, to 
which additions are constantly being mad e ; a free 
reading room provided with about 150 of the best 
American and foreign periodicals, and furnished with 
a library of reference books, such as encyclopedias, 

,dictionaries, and other books ()ften needed for, consul
tation ; and II. technical museum containing specimens 
of manufactured articles, together with the crude ma
teriais from which they were made, the specimens being 
arranged to show the various processes through which 
the materials pass from their original state to the fin
ished product. 

The Institu te will accommodate several thousand stu
dents, who will be charged for the privilpges of the insti
tution, but the amount is very low, and all the revenues 
are to be devoted to the support of the Institute. In 
ad dition to this source of reven ue, Mr. Pratt has built 
in Greenpoint, L. L, an apartment building known as 
the " Astral," the rental of which goes to the sup
port of the Institute. This building cost about 
$400,000. It is one of the most complete and per
fectly arranged apartment houses , ever constructed. 
We doubt the existence of its equal. It is a little 
city of itsel f, w ith every modern appliance for the 
comfort of its inmates. Still, the rentals are easily 
within the means of mechanics and laboring men. 
Thebe apartments, we are informed, are to be deeded 
to the Pratt Institute. 

Part of the basement of the main building of the 
Institute w i ll be utilized for a lunch room. Upon the 
first floor of the malll b uilding are the l i b rary and 
reading room. A portion of the second floor is set 
apart for the general offices of the Institute, the re
mainder being arranged as a lecture hall, in which lec-

' alld of the world's workers generally. The �dea as
sumed different forms at successive stages of his career, 
Iintil at length it developed into a s�heine , for th'e 
fpu nding of a great institute fQr technical ed ucation 
and manual training. Th Is institute is. no lobger a 
faint �,onceptlon or well-defined scheme, but is '  a sub2 
stantI'M reality; & m o n u ment 'to tbe phila.nthropy- arid 
wisdom of its 

'
, founder, an ornament to the city in 

which it is located, and a credit to the country at large. THE PRATT INSTITUTE-THE FREE LIBRARY, 
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tures upon various subjects are to be delivered from 
time to time. It is intended that these lectures shall 
bear directly upon the work of the Institute in all' its 
phases, and shall thus include practical instruction 
upon those matters which pertain to right modes of 
living, the problem!! of political and 
social life, domestic economy, sani
tary science, l iterary culture, eth
ics, etc. While many of these lec
tures may be given as a part of the 
regular work of the Institute to 
pupils only, yet many others will ,be 
so arranged as to meet the wants of 
those not d irectly connected with 
the Institute, but who wish an op
portunity of obtaining systematic 
instruction upon subjects of inter
est and i mportance. The third floor 
is devoted to sewing, d ressmaking, 
millinery, and art embroidery. In 
the sew ing department instruction 
is given in all kinds of hand sewing, 
in machine sewing, and in cutting 
and making plain garments from 
patterns. In the dressmaking de
partmf'nt a systematic course in  
dressmaking is  given. Each pupil, 
under the guidance of a competent 
teacher, learns to fit from measure, 
make and drape an entire dress for 
herself or others. In the depart
ment of millinery each pupil makes 
during t.he course an entire hat or 
bonnet, combining good taste and 
good workmanship. The depart
ment of art embroidery is intended 
to train women in designing, due 
attention being paid to harmony 
of colors and symmetry of forms. 

One of the helpful departments of the institution is 
the school of shorthand and typewriting, located on 
the third floor. The work done in this department is 
thorough and practical . 

The entire fourth floor of the main building and the 
art hall of the sixth floor are oc-
cupied by the school of art and 
design. A great deal of atten
tion has been given to the ar
rangement of the various rooms 

Jtttufifi t �mtri. tau. 
about 4, 000 t;pecimens, being most complete in the 
department of ceramics. There are specimens of the 
raw material used in the manufacture of earthenware, 
faience, porcelain, and various samples from the cele
brated manufactories of Berlin, ' Dresden, Vienna, 

THE PRATT INSTITUTE-THE MUSEUM. 

Sevres, Limoges, Worcester, Derby, and from the 
Staffor!lshi re potteries of Wedgwood, Minton, Cope
land, Doulton, etc. Switzerland, Sweden, Denmark, 
Russia, and Italy are also represented, the last 
country by many fine pieces of faience, from 

2 1 1 
mounds of ' the" 'Mississippi Valley, with some pieces 
of Dlodern clay work by the Indians of Mexico. 

Glas!! ill exhibited in various forms, blown, cut, en
graved , etched, enameled, and ornamented in many 
colors, from the works in Austria, Bohemia, Germany, 

and France, also many pieces of 
beautiful cameo glass- from Messrs. 
Webb, at Stourbridge,. Englalld. 
Venetian glass also is shown in 
great variety of modern and medi
mval designs, rich in color and 
uniq ue in form.  There are also spe
cimens of Roman, Florentine, and 
Venetian mosaic work from the 
laboratory of Dr. A. Salviati. 

A set of models from Germany, 
showi ng the enamel work of various 
countries, is represented.  Copper, 
iron, tin, zin c, and other m etals, 
w i th their alloys, are exhibited in 
solid, fil igree, inlaid , engraved, and 
repousse work, together w ith a. few 
choice pieces of Venetian,  French , 
Russian, and American bronze. A 
large number of ores are exhibited 
to show the material from wh ich 
the metals have been derived, and 
these are placed in close proximity 
to the artistic and skil lful l y worked 
metal. The collection of American 
materials and .,nufactures is be
ing rapidly made. It will soon be 
possible for a visitor to compare 
the fi nest specimens of handicraft 
from both hemispheres. 

A part of the collection consists 
of many species of minerals, and 
a large number of crystal models in 
wood and glass, arranged to give an 

insight into t.he science of m i neralogy. The cele
brated diamonds and other gems of the world are 
represented by handsomely cut facsimiles. A series 
of rocks, arranged accord ing to Rosenbusch, contains 
about 600 E uropean specimens, and near these are 

placed the same number of 
American specimens. Although 
the collection is not complete, it 
shows what may be brought out 
of the earth by intelligence, 111.
uor, and ski ll. of this department, and to the 

selection of examples for draw
inc, casts and photographs in 
large n umbers having been pur
chased in Europe for the use of 
the students. Every facility is 
provided for thorough and sys
tematic work, and pupils may 
here pursue regular courses in 
drawing a n d  painting, design, 
clay modeling, wood carving, 
architectural and mechanical 
drawing. In connection with 
the courses, lectures are given 
on architecture, historic orna
ment, perspective, design, theory 
of color, mythology, and artis
tic anatomy. As drawing is the 

THE PRATT INSTITUTE-THE WOODWORKING SHOP. 

Upon the sixth floor of the 
main building is the art hall, 
provided with a large skylight. 
It is used for ad vanced free 
hand drawing and painting, and 
for the exhibition of art collec
tions. Upon th is  floor also are 
two cooking schools, provided 
with al l the appointments of a 
well ordered kitchen, including 
a superb range, gas stoyes, gal
vanized iron sinks, hot and cold 
water faucets, closets, d ressers, 
refrigerators, etc. Under the 
skylight, in the central portion ' 
of the rooms, are arranged large 

basis of all constructive industries, pictorial art, and 
decorative design, this  is one of the most impor
tant departments of the in'ltitution. Particular at
tention will  be given to instruction in sculpture and 
wood carving, with special 
reference to the develop
ment of a high class of art 
work in bronze. copper, 
and stone. This depart
ment will be instituted for 
the purpose of encourag
ing ladies desiring to be
come proficient in these 
branches of art. 

The fifth floor of the 
IUlain building is set apart 
for the technical m useum. 
The museum hall proper 
is p .. ovided with rows of 
subst\antial oak cases of 
two �lasses, vertical and 
horizon \tal, all the cases 
being Jl)rovided with air 
tight plac-� glass dool'B. In 
these cases- are arranged 
various wares\ 'in different 
states of COloplEl\tion ; some 
of the finest speleimens of 
glassware, ceramil'48, bron
zes, iron and brass 'Work to 
be .obtained i� Eul'fope are 
sbown in the8e ca&els. T.he 
collection of sPeeiDlleoll Was 
begttn in Eul'o� in the 
SQ;lDmer of 1887. -!\t pres
ent, the museulll contains 

Nove, Milan, Bologna, Paroes, Rome, and Nap les. 
In antique pottery there are specimens of Grmco
Etruscan and Flemish stoneware, of German and 
Roman earthenwaI'e, and also of pottery from the 

THE PRATT INSTITUTE-THE FOUNDRY. 

cooking tables, each furnished 
with gas burners for cooking and drawers with shelves 
below. E very d rawer and set of shelves is snpplied 
with a complete assortment of cooking ut.ensi ls, so 
that twenty people can work at the same t ime in each 

room.  There are thrf'e cour-
ses in cooking, of twelve 
lessons each, advancing 
regularly from the s im plest 
to the more elaborate dish
es. Every p u p i l  is req uired 
to give evidence of her tho
rough acquaintance . with 
the elements of cooking 
before passin g to the high
er course. Each pupil is 
req uired to work out with 
her own hands the recipe 
given her. The instruc
tion com prises le�sons on 
b uilding and taking care 
of a fire, the proper modes 
of measuring liquids and 
sol ids, of boiling meats, 
eggs, vegetables, broiling 
and roasting meat!', mak
ing soups, puddings, and
most important of all
bread. In connection with 
eVilry lesson a brief lecture 
of explanation is given by 
the teacher on the chemi
cal . and nutritive proper
ties of the materials used, 
the changes produced by 
cooking, etc. 

(Continued on page 214.) 
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"'he F u ture oC New rork. I match, and the work of destruction is sure and swift. [ Do Tool. Grow Tired ' 

Mr. A. H. Green, formerly comptroller and park No guilty fly escapes the scorching of the wings. By . It is a common complaint among mechanics that 
commissioner of New York, predicts that the town of this means all the flies in the store can be destroyed in their tools do not serve them as well some days as 
W estchester. the whole of King'! County, of Flushing, a few minutes, aud their flayed remains are dumped others. 
Newtown, and Jamaica, in Queens County, and the into the street by the gal lon . .  In the same paper we A correspondent of tne Iron Indust1'Y Gazette says : 
whole of Staten Islancl will be absorbed in the corpor- are told that other soda fountain men have ac.opted Tools, like men, grow tired. I have seen a fi rst class 
ation of New York, giving to the city an area of about tee idea, and say it works li ke a charm." chisel get U red and act as though it was possessed of 
320 sq nare miles, as compared with London with an .. � • , .. the Kin/: of Sheol. It would not keep its edge, and the 
area of 687 "quare miles. To effect this object, Mr. A SYSTEM TO HEAT WALLS OF BUILDINGS. more I sharpened it, the sooner it would lose its edge. 
Green would remove all obstacles, open ways, build An invention designed to obviate the discomforts and I cal led the attention of a shopmate, a grlzz' ed old 
bridges , and make it cheap and convenient to live in  difficulties arising from cold and damp walls, by h eat- veteran, to the pecul iar behavior of the ch isel. He 
New York. From the easternmost point of Staten ing the walls themselves, and thus transmitting the looked it over and handed it back to me, sayin g :  .. The 
Island to the nort.herly line of the city, being the tool is all right, only a little tlred. Lay it a way and 
southerly line of Yonkers, WOuld be 32 miles. From let it rest. It will come out .all right agai n ,  j ust l ike a 
the Battery to its extreme northerly line would be, say, 2 man who is tired. " I did not believe the old fel low, 
18 miles, and f rom the Hudson River to the easterly and I really thought he was crazy to talk of a tool get ·  
l ine  o f  Flushing would be about 7� miles. I t  cannot ting " tired, " but as there was no help for it, t h e  tool 
be kept too constantl y in mind, says .Il'lr. Green, that was laid away. I do not remember how lon g it was 
New York is, and is to be, the e:�at manufacturing 1 left to rest, but w hen it was again sharpened and nsed 
cllnter of the American continent. Its dome!ltic is it appeared to hold,its keenest edge as well  as it  d id be-
pr0bably three times its foreign commerce. No im- fore it got tired. Barbers tell me their razors in con-
pedimen t  should be placed in the way of conveniences stant use get ti l'ed in the same way, and wood choppers 
for continuing the hold of New York on the great con- say their axes someti mes seem to get 80ft all at on ce. 
tinental traffic which by all the rights of topographical Possibiy constant and hard usage llIay canse chan ges 
advantages belongs to it. The Hudson should be in crystall ization that would account satisfactol'i l y  for 
bridged, of course avoiding needless obstructions to the peculiari ty alluded to. Locomotive en gineers often 
the waterway. The great cont.inental railway lines observe peculiar misbehavior in the ir  maehin es, which 
m ust be afforded facilities in establishing their terminals may possi bly be the result of c04ltinued heati ng, fric-
there. 'Where capitalists are willing to embark their tion, and pounding. When a tool gets " tired, " or a 
money to open new ways to the city, to bridging and machine " balky,"  give each a rest .. 
tunneling the adjacent waters, they should be en- ./ • ' .  • 
coura ged, not opposed by vexatious legislation. [THE SWlS' CROSS.] 
Within a radius of 25 miles from the Battery in Jersey /' A lOber. 

there are more people to-day than in Brooklyn, more The only place in which amber has been found in 
than in the whole State of Connecticut, and the day is paying quantities is in the Baltic Sea, and the vein ex-
not d istant when the necessities of business and t.he tends from western Russia to Denmark, Norway, and 

PARKER'S MURAL HEATING SYSTEM. convenience of administration will force a concentra- Swpden. In  former years the prod uction of a m ber de· 
tion of the various towns, cities, and villages within greater portion of the required heat to the air in the pended principally u pon the storms occurring in th e 
the above radius into one great municipality, with winter time, for when the sea was convulsed the amber building, is illustrated herewith, and has been patented immense advantages for the accommodation of domestic l '.'ing on the bottom was thrown up on the shol'e ; but by Mr. John D. Parker, of Fort Riley, Kan. A series traffic and with excellent water facilities. of flues or ducts are formed in the walls and comm uni- human enterprise f<timulated by th e demand for the 

.A.propos to the above, Mr. Simon Stevens, a lawyer cate with the furnace in the lower part of the building, article has changed all this, and for t h e  last twenty-five 
of some note in this city, is reported by the New h F 1 fl h years various engineering applian ces h ave been IIsed for as s own in ig. 1, t le ues being carried around t e York Tl ibune as saying : " It is a cnrious thing in the getting out the amber in t he quickest and cheapest apartments in the different stories in the body of the study of the world's history to see how the commercial wall, as shown in Fig. 2. Grates are also placed in the way. 
center has shifted, from t ime to time, in a general The most profitable strata have been fou n d  in the various apartments to regulate the temperatu re, the course around the globe. You can go back to a time Courischer Haaf, which is located in the vici n ity of greater portion of the heat being supplied by the wall when Antwerp was th e  center of the world's commerce. flues and the remainder furnished by the grates. The Memel, and there are twenty large dredging boats con· 
Next Amsterdam hel d  the threads of commercial stantly at work da'" and ni"'ht for eigh t months in the several flues are arranged in seri es, so that the heated J .... 
venture. Then the center was shifted to Liverpool. year. There lI,re large strin gs oi iron pails that are con-air passes from the furnace to the horizontal flues of Now it is London. Next it will be in New York. A h stantly' draggin'" along the bottom of the sea, and t e fi rst floor, aI;ld after passing entirely around the ... 
careful study of the world's commerce at the present fi t fl h h bringi ng up the sand and what amber there lllay be. in rs oor it passes t roug vertical flues to the second time gives sure indications that the power and prestige fl 1 d h fl it. This is emptied on the deck of the ship, and th ere 001', t lence aroun t at oor and upward, and so on of England in her commercial relations is beginning throughout all the stories of the building, at last dis. it is washed, and the amber picked out from among the 
to be shaken, while the commercial empire is drifting charging into the apartments of the upper floor. sand and stone. 
across the Atlantic to the metropolis of the new .. � • , .. The little village where this industry is carried on is 
world. " And as indicating what the powerful money 

AN IMPROVED TRICYCLE. called Schwartzort. It is situated on a narrow strip of 
k i ngs of Europe think, ex-United States Minister land that extends about ten miles beyond the main-. A tricycle designed to be easily operated and guided Noyes reports that Baron Rothschild said to him land, and is perhaps a mile wide at its widest part. At is illustrated herewith, an:! has been patented by Mr. recently : " The financial prosperity of the United one time this strip of lan d was covered with a forest, Patrick Gallagher, of No. 145 E ast Forty · second Street, States is without a parallel in the history of the world. but the wood was sold off by a Prussian king in the be· New York City. It h as a light but st rong iron frame· Yon are drawing from all the treasuries of the old ginning of this century to the Russians. The land has work, and is  propelled by means of a crank hand le world to fill your own. " become barren s ince stri pped of its sheltering forest, mounted in arms adjustably pivoted to upright.s OIl • , . ,  • and now it is nothing but a sandy waste ; and, were it  the frame, one of the ends of the crank handle having A Dlslu Cectallt SU&'lte.ted. not for the amber industry, this beautiful peninsula a sprocket wheel connected by an endless chain with The following circular h as been posted in the office would be desolate. About n inety mi les f urther west is a sprocket wheel on the axle of the driving wheels, of the heal th board of this city : another little vi l lage, cal led Palmnicken, and here the while the other end of the crank handle has a fly wheel Experiments by the chemist of this department, Dr. amber is obtained in an entirely different mann er. The to st.eady the motion of the machine, and so that but E. W. Mll rtin, warrant the belief that great ad van- most approved diving apparatus is used, and the divers l ittle exertion will be required to run it after a high tage would result, in places suffering from yel l ow go out in rowboats, each of wh ich is fitted with an 
fever, frolll a free use of bromide in solution. It has a air pum p .  They go down into the sea, where som e of 
val uable function in destroying germs by oxidation. them remai n  as l ong as fonr or five h ours. Each diver 
Bromine can be purchased at a cost of 37� cents a has a l i ttle bag around his neck, and a pecul i ar hook, 
pound, and is manufactured in a large way by \Villiam with which he pulls up san d ,  and every piece of a III ber 
R. Sh iel ds, at New Philadelphia, Ohio. One pound that he finds is th rown into his bag. An encollrll ge-
d issolved in 100 gal lons of water gives a disinfectant ment to the diver is that if he finds a piece of amber he 
and deodorizer of great power, cheap enough to be is entitled to a prize of ten, twentY'five, or fifty cents, 
used freel y in gronnd spri nkling and street disinfect- according to the size. 
ing. Health Officer Bayles is of the opinion that While the divers are below in the sea, engl1 ged �in 
sprinkling two or th ree times a day i ll and about h unting for the amber, the miners are j ust as busy 0 
houses infected with yellow fever would have a very land, for it seems that the same stratum of the green-
beneficial effect in checking the spread of the disease. f<and runs, perhaps for thirty miles or more, into th 

.. , • • • land. The openi ng of the mine if< perhaps It thousar; d 
How to Kill Flies. feet from the shore, a n d  it is necessary to gjo wn 

The L01Lisville Commercial states how a prominent about one hnnd red and fifty feet, which is some t rty 
dru ggist of Loui sville hit on a novel scheme to get rid or forty feet below the level of the sea. To kee the 
of the troublesome insect : .. Bodine, a druggist in min. e as dry as possible, there are several pum ps ' ork-
Loulsvil l!l, runs a soda fountain,  and everybody knows ing day and night ; and to prevent the earth fr · fall-
how the flies are attracted by the si rups, etc. The ing in, the passages are propped up by logs if wood. 
druggist was almost in despair at the pwarms of these' There are about forty millls of pa�sageway l� t h ese 
buzzi ng pests which made their rendezvous at his store. mines, and there are about seven h undred" men em-
He dared not use the insect po wder in the ordinary GALLAGHER'S TRICYCLE. ployed for the various departm ents. As./soon as a 
way. and the fly paper was too filthy to be considered. passageway is opened, a track is laid, anf1 on this tr'lck 
In the llI idst of his dilemma he accident�lly dis<)o" ered gegree of momentum has been obtained. By remov· there runs a little truck, )Vhich hold� perhaps h alf a 
that the inNect powder is of almost as rll.pid combustion iQg of adding links in the chain, and the adjustment ton of e:and. The miners si m ply cut fOut the san d  and 
as gun powder, though the flame lives several second a, (If the arlllc� of the crank handle in the uprights, the fill the truck. It is th en brought tei the surface, where 
By a further investigation he di5covered that EtportioQ Jl)A<'hilW i:iJ r�ily made easy of opeTA.tion by persons tbe whole contents is thrown into J!. long trough filled 
of the powder, th rown from the bellows throllgb the with lQ,Ilg Qr 1$Ql't arms. The guide,wheel has its bear· with ru�hing water, which separat�s the sand from the 
fltu ue of a l ighted match held six luche.B away, pro- ings in .� t()r� �ving Q, post extending through bracket . amber, which is caught by nets o�. various 8izes. The 
d ti ced the I'equired fhune, and was (lapabl� oj destroy- lI.rms. @.nq i.B. ac:la.ptEl(} tQ be readily turned by a con- 1 amber is then cleaned by machiner , and assorted ac-
ing fl ies by the mill io. n. He, theref
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ality and purity. he writer believes 
bait for them e"ery morning. Whell �eI �.x:t @J , � "q banjllW exteDd� up at one side of the himself to be the 'first American wh ever went down 
lected in sufficient .umbers, · he 'gets his powdetfand sea't. into the amber mine. F. R )KALDENBERG. 
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Keeplnc TooJa. 

Keep your tools handy and in good condition, re
marks the Manllfacturer and Bttilder. This applies 
everywhere, and in e very place, from the smallest shop 
to the greatest mechanical establishment in the world. 
Every tool should have its exact place, and should 
be al ways kept there when not in use. 

Having a chest or any receptacle, with a lot of tools 
thrown i nto it promiscuously, is j ust as bad as put
ting the n otes into an organ without regard to their 
proper place. If a man wants a wrench, chisel, or 
hammer, it's somewhere i n  the box or chest, or some
where else, and the ilearch begins. Sometimes it is 
found, perhaps sharp, perhaps dull, may be broken, 
and by the time it is foun d  he has spent time enough 
to pay for several tools of the kind wanted. 

That habit of throwing every tool down, anyhow, 
in any way, or any place, is one of the most detesta
ble habits a man can possibly get into. It is only a 
matter of habit to correct this. �ake it an inflexi ble 
end of your l ife to have . .  A place for everything and 
everything in its place." 

I t  m'l.y take a moment more to lay a tool u p  care
ful ly after using, but the time is more than equalized 
when YOll want to use it again ,  and so it is time 
saved. Habits, either good or bad , go a long way in 
their influence on men's l ives, and it i s  far better to es
tablish and firmly mai ntain a good habit, even though 
that habit has no special bearing on the moral char-
a.cter ; yet all habits have their influence. 

. 

Keepi ng tools in good prder, and ready to use, is as 
necessary as keeping them in the proper place. To 
take up a dull  saw or d ull chisel, and try to do any 
any kind oftwork with it, is  worse than pulling a boat 
with a broom, and it al l comes from j ust the same 
murce as throwing down tools carelessly-habit. 
Nothing more nor less. To say you have no time to 
�harpen is worse · than outright lying, for if you have 
time to use a dull tool, you have time to put it in good 
order. 

Explorations oC Ihe GulC Siream. 

The report for 1886 of the U. S. Coast and Geodetic 
Survey contains. in Appendix No. 1 1 ,  a report of new 
Illplorations of the Gulf Stream, illustrated with maps, 
by Lieut. J. E. Pillsbury, U .  S. N.,  whic h  closes with 
the' following conclusions : 

I have to su bmit the fol lowing summary of my con
�lusions, based upon the information obtained d ll ring 
the two seasons' observations. The examination of the 
Gulf Stream currents having been m ade in Marnh, 
A pril, May, and June, the concl usions may be incorrect 
for other seasons of the year, although there are no 
good reason s  for supposin g that such is t he case ex
cept, possibly, in the amount of the variations. 

1. Between Fowey Rocks, Florida, and Gun Cay, 
Bahamas, the current varies daily in velocity, at t imes 
as much as 2%, knots. 

The greatest velocity is generally about nine hours 
before the upper transit of the moon. The variations 
a.re tOost excessive on the west side of the straits; and 
least on the eu,st side. 

2. The average dai l y  currents vary during the month, 
the stron gest set coming a day or two after the great
est declination of the moon. 

8. The axis of the Gulf Stream, or the position of 
the strongest surface flow in passi ng t�lis point, is 1l� 
miles east of Fowey Rocks lighthouse. The strong
est surface current found here was 5� knots per hour ; 
the least, 1;14 knots ; and the average, 8t1r knots. The 
average cllrrent at other places on either side of the 
axis is as follows : 

Knots. 
Axis of the stream. 11� miles from Fowey Rocks . .  . . . . .  3'6 
� miles west, or S miles from Fowey Rocks . . . . . . . .  . . . .  2'6 
3� miles east, or 15 miles from Fowey Rocks . . .  . . . . . . . .  3'2 
10 miles east, or 22 miles from Fowey Rocks. . . . . . . 2"S 
17 miles east, or 29 miles from Fowey Rocks. . . .  . . . .  . . . .  2'4, 
24 miles east, or 86 miles from Fowey Rocks . . . . . . . . . . . . I'S 

4. The wind probably retards or accelerates the 
velocity of the current. A northeast gale in . the At
lantic will probably " break up " the water of the 
stream, lowering its velocity materially, and aftE'lrw!\rd 

he flow will. by the reaction, be greatl y i ncreased 
p er the normal speed. There is no evidence of any 
ph nge in position· of the axis of the stream due to the 
wi d. 

5. Two days' observations off Jupiter Light. Florida, 
indi te the lIaIIle daily variation as was found off . 
Fo w � Boeks, and the axis of the stream at this sec· 
tion is,\probably about 17 miles east of the l ight. 

• •  1 '  .. 
'J.'Ile llize oC the Spid e r's Thread. 

I have often compared the size of the thread spun 
by ful\-grown lpiders with a hair of my beard. For 
this purpoee I Ptaeed the thickest part of the hair be
fOre the mierosoope, and from the most ac�\1rate judg
lDent I could foim, more than a hundrlld of such 
:threads plaeed aiM by aide could n ot equal the. diame
:ter of one soch hmr. If, then, we suppose · 8IJch a hair 
·to be of a rouod �rm, it follows that teQ, thoosand of 
tbe threads spap

' by the f�ll'grown .spider, when tak�n 
together� wiil not be equal in substance to the size of a 
single �a.ir.-.£Ju .. n7aoM. 

Jeitutifi e J-mtritau. 2 13 
Norah AUanile IeelJerpl. as it creeps &long tOWl'rd the sea, and the bergs, sepa-

Icebergs are a great sonrce of danger to transatlantic rated froll� tbeir parent glaciers, deposit the fragments 
navigation from March to Aogust every year. This is at the bottom of the old ocean, there to harden i nto 
the season in which the expected proximity of these rocks and help in moulding the surfa<ie of the coast. 
dread masses of ice demands from the mariner an in- Nothing is lost, nothing is new. In August. 1827, a 
creased vigilance. Sometimes, but very seldom, bergs berg was observed st randed in eighty-five fathoms i n .  
have been fallen in with much earlier. O n  N e w  Year's 46%, N .  4 5  W. Much earth and rock were embedded i n  
day, 1844, a berg was passed by t h e  S ully in 45 N. 48 i t s  fissured sides. Polar bears and other Arctic animals 
W. , and this year, on January 8, one was reported in were seen on the bergs of 1883. An abandoned sh i p  
almost t h e  same position. T h e  northern ice harrier is  was passed high and dry o n  a h uge 'ice island i n  1794, 
broken up by the increasing power of the sun's rays 8S and a shi p  with her crew was seen similarly situated in 
he travels northward along the ecliptic. Fields of ice, 1845· ; but no help could be alIorded. 
sometimes having an area of one h u ndred square miles, O n  April 21, 1851, the brig Reno \'ation passed an im
are detached, and a free exit alIorded for the i mprisoned mense ice islan d; about ni nety miles to the eastward of 
icebergs. Icebergs and field ice are borne to the south- St. Joh n's, Newfoundland. T wo dism antled sh i ps lay 
ward by the cold current that fol lows the bend of the snugly upon it, but there was no sign of life. Captain 
land from Labrador to Florida. Field ice is formed on Om mannflY, R. N . •  was deputed to investigate this re
the sea surface d uring the Arctic winter, hut bergs have . port, and took great pains to arrive at its truth, as it 
their origin far inland, and are the growth of years. was inferred that these sh ips were the Erebus Rnd 
Greenland glaciers gli�e gradually down their gentle Terror, of Sir John's Franklin's ilI · fated ex ped i tion. 
slopes into the sea, and the upward pressure of the Some people are still of the same way of thinking. The 
water breaks olI their snouts to form the icebergs of crew of the German discovery ship Hansa were com
the North Atlan tic. Some hardy Norwegians are about pelled to abandon thei r vessel, crushed by ice, and took 
to cross Greenland , and intend to make a special study refnge on an i mmense float ing mass of ice, where they 
of the movement of the coast glaciers and this setting remained for eight months. Theil' floating ice island 
afloat of bergs. Ancient glaciers h ave written their was seven miles in circumf"erence .. and drifted ,outh, 
story ' on the mountains of Great B ri tain, and bergs u n til  the poor fell ows were able to make the\, , •. cape. 
were formed a little way 01I the west coast of Ireland During this ti me they had l ived in a h ut coo.�r\l.cted 
d uring the glacial epoch. from the coal saved from their ship. H . M. S. Resolute 

There exists a marked difference in form between was abandoned , embedded in t h e  ice, but was picked 
the bergs of the two hemispheres. Arctic bergs are of up after a long dri ft south ward. This ice-bearing 
irregular shape, with lofty pinnacles, cloud-capped tow- current tends to make the American coast very cold, 
ers, and glitteri ng domes ; whereas the sou thern berlq!! and, as we write, Sydney, C. B. , is not yet open to navi
are flat-topped and solid-looking. The former reach gation, al thollgh it is 7 degrees further south than 
the sea by narrow fiords, but the formation of the lat- Liverpool. The warmer water of the Golf  Stream, on 
ter is more regu lar. It is well to gi ve these splendid the other hand, enables the whalers to get far to the 
specimens of Nature's hand work a wide berth, for they northward , on this side of the Atlantic, and m akes the 
freq nently turn somersaults, owing to the wasting mean temperature of Ireland in 52 degrees N. as hi�h 
away of their immersed portions. Immenlle pieces of as that of American coast ports in 38 degrees N., 14 de
ice fell from a berg on to the deck of a ship that had grees nearer to the eq llator. 
approached too close to it while in this transitory state, Many losses and casualties were caust'd by th'e ice i n  
carrying away her masts and maiming some o f  the the North Atlantic last season. Masters should take 
crew. Again, ships have been sunk by colliding with frequen t observations of the temperature of the sea, 
submerged portions of bergs, extending from theil' vis- a.l though it must not be relied u pon as a specific indi
ible volume like reefs of rocks from a bold st'a coast. cation. Warning may often be obtai ned by means of 
Hayes com pared one that he saw to the Colossus of the echo given off from a berg when a steam whistle is 
Rhodes. His ship could have sailed u nder the arch of sounded. No precaution must be neglected by those 
ice formed in the heart of the berg. who navigate our floati ng palaces and ocean t ramps, 

North . Atlan tic bergs are neither so large nor so but the safest plan is to adopt a southerly rou te clear 
numerous as those met with in the Southern Ocean, be- of bergs. The Etruria has followed this course in her 
tlVeen the Falkland Islands and the Cape of Good fastest passages. O u r  Ad miralty charts sho w  the sea
Hope. In 1854-.15 an enormous ice

' i'sland was drifting Konable limits of bergs, and the United States Hydro
in about 32 S. 24 W. for several months, and was passed grl'.phical Omce issues charts every month giving the 
by many ships. It was 800 feet high, 60 miles long, and exact position of each berg up to th e moment of going 
40 miles wide, and was in shape like a horseshoe. Its to press. Notices of bergs passed at sea should be 
two sides inclosed a sheltered bay measuring 40 miles forwarded to Washington immediately on arrival, and 
across ! A large emigrant ship, the Guiding Star, sai led every berg reported to us will receive due publicity in 
into this icy bay and was lost with all hands. A si mi- our columns.-Liverpool Jou1'nal of Commerce. 
lar, but smaller, mass of ice was met with in the North 
'Atlantic by the Agra. She ran into a bay formed i n  
the center o f  an iceberg, in 4 2  N . ,  which was 1 �  miles 
across, and she experienc.ed great dimculty in beating 
out again. 

A cuhic foot of ice weighs about 980 ounces, but the 
same volume of sea wa.ter weighs 1 , 280 ounces. Hence 
ice floats on water, and but one · ninth of the volume of 
a berg is exposed to view. There are several well-au
thf'nticated instances of bergs one thousand feet high 
having been sighted in the So�thern Ocean, 80 that. this 
would gi ve the total height 'of them as about nine 
thousand feet I-a fairly good sized mass of solid water. 
In May, last year, the Inchgreeo passed close alongside 
of a berg that Captain Miller estimated had an altitude 
of seven h u ndred feet above the sea surface, and was 
seven m iles long. Bergs have often been seen grounded 
on the banks of Newfoundland where the deep sea 
lead gave a depth .of 650 feet. Ross saw several stranded 
in Bamn's Bay where the depth was 1 ,400 feet. 

Bergs are unusually n u mt'rous in some years, and a 
connection is sai d to have been traced between the fre
quency of bergs in the North Atlantic and the low tem
perature in our islands durln� the summers of some 
years. The IIhip Swanton passed three hundred bergs 
in 1842 in 48 N. 50 W. She narrowly escaped destruc-

.. . . � .. 
Th e Growth eC Luxnry. 

Prosperity encourages luxury ; l UXUry is enervating, 
and eneourages sloth ; luxury tends to produce, and in 
the world's h istory has often prod uced , national decay. 
Now, the growth of luxury for the last half century has 
been verl' great and very general. We do not merel y 
mean that the rate of li ving has advanced . This o f  
itsel f is not necessarily t o  b e  dep lored i n  an y class, an d 
in some classes is a matter for serious congratulat ion. 
That an agricultural laborer, for instance, should be 
able to procure more food, better clothing, better hous
ing, and better education for his children than he could . 
flfty years ago is a matter to rejoice over, and R. state of . 
things to secure by every proper means. What we 
mean is, that the scale of comfort deemt'd necessary by 
every class has enormollsly grown . And lhe tendency 
is ever u p ward. Young men begin n ing l i fe try to start 
where their fathers left off. Some quarterof a century 
ago there was a discussion in the newspapers as to the 
prudence or othe.rwise of youn� persons in the u pper 
classes marrying on an income of three hund red a year. 
Th ree times that income would be now considered in
adequate by the critics who conducted the discussion. 
-Quarterly Reoiew. 

. . . � .  
tion during the nigh t, as she passed between two huge A New Nol Gall Ink. 
bergs that. ahnost grazed her sides. Captain (afterward According to the Droguisten Zeitung. an excel�ent 
Rev. Dr. )  Scoresby, while whaling i n  the northern icy (ausgezeichnete) ink is the result of the following 
sea, counted no less than five hundred bergs under way formula : 
for the open waters of the Atlantic. Last June the 
steamship Concor<lia. passecI seventy-eight large bergs

: Take of-
Powdered Kall nnts. . . .  . . . .  . • • •  , . . . . . . . . . . . . . . . . .  :. . 16 parts. 

in a short space of . time, as they lay aground i n  the Gnm arabic. i.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S part •• 
Straits of Bel leisle. This year the ice is both l!tte and Cloves In powder . . · . . . . . .  . . . . . . . . .  . . . . . .  . . . . .  . . . . . .  1 part. 

scarce. In 1888 it was very abundant. No forecast can Snlphate of Iron . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  10 parts. 

be made as to the probability of frequency of bergs. A Place in an earthen or glass vessel and add 100 p'arts 
vessel has been so flrm l y  fixed in the ice in the month of rain water, and let stand for eight to fourteen days, 
of March in 44 N. 45 W. that her maste:r was able ·to with frequent agitations. At the expiration of the 
take a stroll on the ice. In 1841 several ships, stopped time dlentioned . . declI.nt for use. · Der Pharm,aceut sug
by ice in mid-Atlantic, ava.iled;th,msel ves of the oppor- gests that, goo�( it8 the ink may be mad e  after the 
tunity to kill  sq!oe lJeale that weri! basking upon it. I!ohove fotmula,';it):s Jmproved by the· ¢dition ot from 

Bergs have been Sl!en ill tlte· North Atlantic laden 2 to G parts of Ca:mpeaehY,wood; One great ad vaniage 
wi�h IUlnps ofroc�, 8a:q4., alld �ir, J'he banks of N ew- of this ink is that it can be thinned with water at any 
foundland would appear to have been formed in this time without injury, -and that It can be con verted into 
vIIa7; AtotiO· l&ad . ..  atrer-awuaAtloD by lhe ln18,ad'!ce K'copytnlr ink by. the addition of 4 pru-t& ofgJucose. 

© 1888 SCIENTIFIC AMERICAN, INC.



2 14 ',itnttii ,  �lUtri- ,an. [OCTOBER 6, 1888. 
c. 

-PRATT INSTITVTE, BROOK- accommodate twenty-five 
LYN, N. Y. pupils. Pipes l�id under 

(Continued /rom page 211 . )  the floor carry the blast of 
In front of the cooking the forges, and an ",xhaust 

rooms is a lunch room , fan takes away the fumes 
where a simple meal well and smoke. In this de-
served is furnished at noon partment the forging of 
and at evening for a small tools and various kinds of 
sum. This is intended par- iron work, incl uding art 
ticularl y  for the teachers forgings, is carried on. 
and stu dents connected Adjoining the smith shop 
with the In stitute. Com- is the fou ndry, 66 by 29 

m u n icating w ith the lunch feet, with an 18 foot ceil-
room is a wel l  equipped ing, provided with t wo 
kitchen where the m eals sky lights. Th e foundry 
wiI I be prepared for the equipment i n cludes a 20 
lunch room on this floor inch iron melting cu pola, 
and also for the large lunch two brass furnaces, a white 
room soon to be , placed in m etal gas furnace, and core 
the ' basement - of the main oven. Practice is given in 
bUi ld ing. green sand, dry sand, and 

The department of me- loam moulding, and in core 
ch an ic arts is designed for maki ng. S wept-np work 
the instruction of three is illustrated, anJ particu-
classes of pupils. First, lar attention gi ven to the 
members of the rpgular production of art casti ngs 
three years' course, who, in  in iron a n d  bronze. U pon 
connt'ction with their stu- the same floor is  the ma-
dies, science, mathem atics, chine shop, which is -fitted 
langu age, and d rawing, with benches with sum-
will be given cou rst'S in TIlE PRATT INSTITUTE. THE SMITH'S SHOP. cient room for forty-eight 
wood and iron work, join- pupi l s to work at the vise. 
ery, pattern making, wood turning, moulding, casting, I is the smith shop, a room 73 x 29 feet, and 18 feet I It is furnished with a fun complement of engige,Jath.i!s, 
forging, etc. For the girl students in this cou rse, deco· high, provided with ventilating skylights. The room dri l 1ing machines, and planers, being, in fact, a fully 
rative work in wood and metals, cooking, sewing, is furnished with forges and ' anvils, and is planned to equipped machine shop. 
dressmakin g, etc. , will be substituted for advanced The wood-working department, which occupies 
shop work. Second, pupils from other schools the second floor of the same building, is provided 
who wish to supplement their studies with manu- with 150 feet of wail benches an d 36 single benches, 
al work. Third, those who are em ployed during aU su ppl ied with the latest and most approved 
the day, b u t  wish to uti lize their evenings in wood-working tools. The floor also contains a 
acquiri ng a thorough knowledge of the methods n u m ber of wood-turning lathes, a large pattern 
and p roce�ses of the industrial arts. making lathe, a buzz planer, a surfacer, and cir-

The buildi ngs devoted to this department cover cular and scroll saws. Adjoinin g the wood-work-
a gronnd space of 250 X 10U feet. They are of sub- ing department is a l u mber and tool room for the 
stantial construction,  of brick with bluestone storage of tools and lumber used i n  the wood-
trimmings, and vary in height from one to four working shop. 
stories. A b ridge from the third story connects The third floor of this building is devoted to 
these buildings w ith the second story of the main laboratories and class rooms, and the fou rth to 
buildmg. The basement contains two boilers of advanced art work in metals, engravings, etc. 
100 horse power each, which furnish steam for This last department is not yet organized. 
heating all the bu ildings, and su pply power for The .department of building trades, occqpying 
the engines, elevatOl's, electric lights, -fire pump, the remaining buildi ngs of the Institute, is de-
etc. In the engine room adj oining the boiler room signed for the instruction of pu pUs in bricklaying, 
is a fine Harris-Corliss engine of 40 horse power model ing, stone carving, the building of frame 
for operating the mach inery of the institution , bui ld ings, plumbing, etc. In bricklaying, the 
and an Arm ingt on & Sims high-speed engine, pupils are first taught to handle the trowel and 
which drives an Edison dynamo for supplying the spread the mortar properly ; they are then put 

incandescent lamps in the mai n building. An BOO to work upon 8 inch wal ls until they can carry 
light Sawyer-Man dynamo and an arc m achine of the corners pl umb and lay the courses level. 
the Western E lectric Co. 's system supply the shops Proper care is taken that the joi nts should be 
and trade school buildings with l ight. Both of. thoroughly struck and pointed. When the s,tu-
these machi nes are driven by a 125 H. P. engine dent can do this perfect.Jy, h e  is taught the con-
from the :N. Y. Safety Steam Power Co. The struction of arches and ornamental brick work. 
remainder of the basement of the buildings of this I n  stone carvi ng the pupils are tAught to work 
department is used for storage. On the first floor THE ENGINE ROOM. out forms il l ustrating the d ifferent styles of orna-

THE PRATT IBSTITUTE lIROOXLJN li. Y.�'l'HE TRADES SCHOOL. 
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ment ill architecture. All the students are required to 
sketch their designs and model them in clay before 
cutting them in stone. 

'l'he plumbing section can accommodate 54 pupils, 
all of the necessary tools and benches being provided 
for carrying on 
the work in the 
m 0 s t approved 
m a n  n e r .  The 
course of study 
includes the mak
ing of lead sealllS, 
all kinds of wiped 
joints, and sand 
bends. Instruc
tion is also given 
in the working of 
sheet. metal, in 
t h e  erection of 
,,;ewer pipes, etc. 
The instructions 
i n p l u m b i n g  
a m o u n t  t o  a 
course i n  sanitary 
engineel'ing, a s  
the principles of 
drainage, sewer
age, and venti la
tion are thorough
ly considered. 

J titufifit !tutritau. 
evident that man has a great deal t o  learn yet. H e  
has t o  learn h o w  t o  till the earth 8 0  that i t  will yield u p  
more grain and less bugs, The pests would appear to 
represel)t a vast amount, of milldirected energy, If the 
inventive mind of lUan Oan discQver some way to make 

2 1 5 
take off the uncompromising squareness presented by 
the splash board, and so give the appearance of a car
riage specially adapted for the new mode of propul
sion. The motor, which is placed i n  the center of the 
body of the vehicle, is of Messrs. Immisch & Co. 's 

1 horse p o w e r  

A department 
of electrical engi
neering is soon to 
b e inaugurated. 
This will afford to 
students of elec
tricity rare oppor
tunity to perfect 
themselves in this 
science. 0 t h e  r 
departments will 
be added f r o  m 
time to time, as 
c i r c u m s t a n c e s  
may require. THE PRATT INSTITUTE-THE MACHINE SHOP. 

type, a current of 
20 amperes with 
an electromotive 
force of 48 volts 
being used. Mo
t ion is communi
cated to one of the 
hind wheels by 
Illeans of a small 
pinion 0 n t h e 
mai n  shaft of the 
m o t  0 J' worldng 
into a p i tdl chain, 
which passE'S over 
a series L shaped 
plates attached at 
intervals to the 
inner face of the 
rim of the wheel , 
so a� to t'onstitute 
in effect a driving 
pulley f o r  t h e  
pitched chain to 
act upon. It. was 
stated that the 
Illotor could be 
reverspd so as to 
back the vehicle. 
The p o w e r i s  
stored in  twenty 
four small accu 
llIulators of spe· 
cial type, occupy· 
ing the  s p a  c 
under the seat. 
and said to 
sufficient to pI' 
pel the vehicle 
a spped of abo' 

Our engravings 
truth fully represent many of the departments of this 
great insti tution, and give an excel lent idea of the 
activity prevail ing there. There is  no longer an excuse 
for artists or artisans or students of the fine or me
chanic arts for lack of proficiency in  t.heir .particul ar 
depart.ments, for persons without some ability cannot 
enter th is  institution, and when once entered they are 
taken in hand by a corps of competent professor� and 
teachers, who will carry them forward rapidly and 
thoroughly through the various courses of study, en
abling them to graduate with honor to themselves 
and credi t  to the institution . In best9wing this great 
gift u pon the public in the prime 
of his li fe, Mr. Pratt has enriched 
the world with something more 
valuable than gold or s i lver. He 
has set an exam ple which might 
be fol lowed by other wealthy 
Illen to the great benefit of the 
country at large. Such institu
tions elevate the dignity of labor, 
raise the tone of society, improve 
the quality of work, and contri
bute to -the happiness and com
fort of wage earners. 

... . .. 
Mall'_ War with C reeplllg 

The Philaoelphia Inquire?' 
asks : What shall be done with 
the pests ? What brings them ? 
How shaH they be exterminated ? 
Year by year they seem to in-�re

. 

ase. M. ore locusts, more grass
oppel's, more chinch bugs, more 
otato bugs, more cut worms, 
ore weevil, Illore mosquitoes, 

III · l'e fiies, more what not ? In  
the struggle to  maintain our 
lordship over aH creeping and 
crawling things we are already 
having to resort to desperate 
remedies. In Illinois the farm
ers or several counties have re
solved not to raise any wheat, 
barley, or rye for three years in  
order · to  starve out the  chinch 
bugs. This looks almost like a 
victory for the chinch bugs, and 
it becomes an iRteresting ques
tion, moreover, whether such . a 
lockout woul� exterminate them; 
whether they could not worry 
a.long without wbeat; barley, and ty� for three yeaT8 about as well as the farmers by changing their 
diet to something else. It is 

the l ife and energy of the pests materialize i n  the shape 
of wheat, barley, rye, potatoes, etc. , his crops would be 
immense. 

. I e  • 

ten m iles per hour 
for five hours ; but at the trial noth ing more than a 
few runs round the rink was attempted, sufficient to 
afford the visitors present the opportunity of having a 
ride, and no great speed coul d  be attainerl, on account 

A N  ELECTRIC CARRIAGE. of the confined space and the consequent n ecessi ty  for 
Trial was made recently at t.he skating rink,  St . .  frequent sharp turns. The steering is effected hy a 

Paul's Road, Camden Tow n ,  of an electric dog cart, shaft projecting through the footboard, and furnished 
built by Messrs. Immisch, of Lohdon, for the Sultan with a hand-wheel. On  the lower end of the shaft is a 
of Turkey. In appearance the vehicle does not d iffer pinion which takes into a ring of teeth on the fore car
from an ordinary four-wheeled dog cart with the shafts riage. The brake is actuated by a lever, placed in a 
removed, and in this  respect the design is'perhaps open convenient position for the driver's foot, ano the switch 
to criticism, as something ' might have been done to for turning on the power is attached to the splash 

AN . ELECTRIC CARRIAGE. 

board. The total weight of the 
vehicle, all com plete, is about 11 
cwt. , the accumulators weighing 
about 7 cwt. The carriage ap
peared to run very sllJoothly,  
and to be u nder perfect control ,  
al though the operation of back
ing was not shown d uring- the 
time of our visit.-The Engineer. 

•• • •• 
Colored L eather. 

Modern leather manufacturers, 
says the Shoe and Leathe)' Re-, 
porter, are surpassing the an
cients in  the diversi ty ann beauty 
of the colors they are i ntroduc
ing. Many of the shades pro
duced in upper leather are h igh
ly attractive. The Thebans were 
thought  to have attained great 
proficiency i n  th i s  art, but the 
variety of colors they are cred
ited wi th  was meager compared 
with the iridescent display of 
our epoch . Remnants'Of leather 
found in  Theban tombs reveal 
the use of acacia and other trees 
in the tanning process. The 
Jews, after the exod us, probably 
put i nto practice the knowledge 
obtained of this art under the 
Pharaohs, in preparing FalDS' 
skins dyed red for the service 
of the Tltbel'llacle. 

The love of colors is  as old 
as the human race. The art 
of dyeing leather, so long prac
ticed Bn tbe Mediterranean, was 
afterward attained with diffi
culty by other European coun
tries. But we n eed · no longer 
to go to Egypt · or the Mediter
ranean for instruction concern
ing it. 
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Prot'. Barnard'. Comet. I northeast corner of the State of Coahuila, the western 

Prof. Lewis Bos!!, of the Dudley Observatory, has part of Nuevo Leon, the southeast corner of Coahuila, 
completed calculations of the orbit of the new comet the center of San Luis Potosi, the center of Guanajuato, 
d iscovered by Prof. Barnard at the Lick Observatory, the northeast corner of Michoacan,  and the northern 
Septemher 2. Having remained nearly stationary, the part of Mexico. The ascent from the Rio Grande to 
determination of its path has been a work of great dif- the table land occurs principal ly between Monterey 
ficulty, and results attained can be regarded as merel y and Salt illo, the latter place having an elevation of 
approximate. According to these the comet is twice as 5,210, and San Luis Potosi of 6,090 feet. The route lies 

far away from the earth as the sun ill, or about 190,000, - through or near one or two im portant. mining districts. 
000 uiiles, and is about 170,000,000 miles from the sun. A l l  of the railroads in Mexico a re likely to find their 
It is moving toward i ts perihelion, and indications are permanent profit chiefly in local traffic. The Mexican 
that this will be reached December 10. As the earth Central Company's domestic freight business has in
and comet are moving toward each other from opposite creased during t h e  last four years beyond the most 
directions, the velocity of approach toward us is  some- sanguine anticipe.tions. The National road so far haR 
thing un usual,  about 3, 000,000 miles a day. The comet been operated at a d isadvantage, consisting of several 
will consequently increase in brigh tness, and by the d isjointed sections and confined to local traffit.l exclu
middle of November w ill be sixty ti mes as bright as at si vely. President Raoul looks for a considerable de
its discovery. Subsequent calculations will determine velopment of earnings after the line from the United 
whether it will become visible to the unassisted eye. It States gets into operation. The new ('ompan y's ex
carne into our solar system with the small inclination penses so far have been heavy on account of needed 
of fifteen degrees to the plane in which tbe planetary betterments wit.h a view to through business. Other 
orbits lie, and in such a way as to move in a direction narrow gauge enterprises to connect with the Mexican 
contrary to that of the planets. The comet cannot National are under way. All things considered, t.he 
readily be seen much earlier than 1 o'clock in the morn · outlook for this and the various other Mexican railroads 
ing, but with i n  a month it wil l be visible in the early appears to be brighter than at any time within the last 
even ing hours, and in November will rise before sun- four or five years.--Bradstreet's. 
set. The physical appearance indicates that it is in- _ I • , .. 
trinsically bright and that it will develop a large tail. 
Calculations i ndicate its nearest d istance to the sun 1I.t 
125,000,000 m iles. Should it fall below this, the comet 
will be a. brill iant object in N ovem ber. 

.. . .  I .  
The M exican N ational Railroad. 

Rapid pmgress has been made this summer toward 
the com pletion of the Mexican National Railroad Com
pany's " In ternational " l ine, and President Raoul in 
forms us  that it  is expected to open it for traffic before 
November 1, and possibly by October 15. This wi l l  
make a second independent all-rail route from the Rio 
Grande to the city of MexIco. The Mexican Central 

road, from El Paso south , was opened in the spring of 
(884. 

At the close of 1883 the Mexican National Compan y 

,ad in operation 444 miles of track i n  northern Ml'xico 
Iud Texas, and 3;)6 mi les extending west and north 
from the city of Mexico. Owing to financial difficulties 
constrnction had been suspended, with a gap of 352 
miles, lying between Salt.ilIo, in the southern part of 
the State of Coahuila, and San M iguel, in the 8tate of 
Gnanaj uato, to be finished in order to complete the 
connection between the capital of Mexico and the 
United States. In 1884 the original Mexican National 
Rai lway Com pany defaulted on i ts first mortgage 
bonds, and. pending a reorganization , no further build
ing was possible. Toward the close of ] 886 an agree
ment was entered into by the leading representatives 
of the first mortgage bondholders on the one hand and 
the Mexican National Const.ruction Company and other 
cred itors on the other, in accordance with which the 
present Mexican National Railroad Company was 
formed . 

By the t.erms of the new agreement the Interoceanic 
line, running from the city of Mexico directly west 274 
mi les to the present terminus at Patzcuaro, and the 
International l ine, completed and uncompleted, from 
Acam baro on the former, 177 miles west of Mexico, 

SIMPLE ATTAClIIIENT FOR STOVES. 

A simplE! device for heating two rooms by means of a 
single stove has been devised by Mr. Henry Mead, of 
this city. As this idea is very simple, and is unpatented, 

-
SIMPLE ATTACRDNT FOR STOVES. 
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his eyes, and finally sh ut 01I forever the last dim 
glimpse of Bristol and her boats. 

But he went on building boats just the same-not, 
of course, as if nothing had happened, for his methods 
of perception had to be radically  changed. He had 
the task before him of carrying in his mind the models 
he worked upon. The objects he had seen with his 
eyes in the first fifteen years of his life he  could sum
mon up into his mind again. 

Under the enforced habit of mental activity, without 
the interruption and l5u/:gestion of outside objects, his 
mind grew to be one of remarkable concentration and 
acuteness. He bE!came able, for instance, to �et up 
before himself, from a careful description, a piece of 
machinery, and to explain its workings and its faults. 
His sense of touch developed to a wonderful sensiti ve
ness, too. He learned to recognize the power of l ines 
by rubbing his fingers slowly over a marble, and how 
well he succeeded in finding the good and discarding 
the bad has been shown by many a craft. 

But this was when HerresholI was building only 
sailing vessels. It was not until after 1873, when 
Nathaniel Herreshot'l' became interested with hiR 
brother, that the Herreshoff steam vessels made their 
appearance. Mr. John Herresho1f had been thi n k ing 
over the coil boiler idea for some time, and when i t  was 
appl ied to steam craft it was so successful that the 
building of sailing vessels was at once abandoned. 
The industry at once j umped into prominence, and the 
shops were used for making every part of the vessel. 

The average individual who has heard of Herreshoff 
would very likely expect to find h i m  industriously at 
work upon a model or laying down the lines in Borne 
ingenious way for a new boat. He will be found 
usually in business hours sitting behind a l ittle rail ing 
in one of the rooms of the office, quietly resting olle 
arm on a desk at his side. He is very busy-j ust as 
busy as if his eyesight were as good as an eagle's. 
Secretary Young is sitting at the desk by h is side and 
reading letters. bills, orders, all kinds of busi ness com
munications. Herreshoff carries them swiftly along in 
his mind, one after the other. If you should happen 
to drop into the office about noon, say, you would see 
him get up, unlatch the gate to the railing with per
fect ease, walk to the hat rack where h is hat is hang
ing, with two or three more, and take his down with .. 
out a fum ble. 

Mr. Nathaniel G. Herreshoff, who is not blind l ike 
Mr. John and others in his family, is the designer. 
He works out the models, makes his calculations, etc. 
Mr. John, may run his hands over the models, bear tbe 

I measurements read, and make suggestions. Tbe beauty 
and effectiveness of the Herreshoff models are thu8 

I due, in their conception, almost wholly to the two 
brothers. But there are experienced IDen in every 
branch of the business to take them up and ,develop 
them into t.he much ad mired Herreshoff yachts. 

The steel yacht which the H errel!hoffs are now build
ing will be looked for with considerable interest. Her 
plates have been fitted to each other as smoothly  as 
the tiles in a floor. She is 148 feet in length , with 181 
foot breadth of beam, and a 7 foot draught. Her ent 
gines, also built by the HerresholIs, are of qUadrUPI� 
expansion type, and are beauties of sim plicity an 
strength , capable of BOO horse power. Her contrac 
calls for 17 miles an hour. The interior wi l l  be a 
model of beauty and safety. The woodwork is of 
highly polished quartered oak, and there are five water
tight bulkheads. She will  cost Mr. B rown about 
$70,000 as she comes from the Herreshoff's han ds. 

.. , . . .. 
C u r l  .. " .. !lIlneral ll oC Utah. 

north to Laredo, together with some minor pieces of it may be applied very easily to any stove in use. The 
track, were turned over to the new corporation. Pos- purpose of the device illustrated is to utilize the heat 
session was taken in J uly, 1887, and during the next space i n  stoves, which in ordinary cases is devoid of any 
month contracts were executed for the completion of use other than furthering the general exterior design 
the missing link in the In tern ational d ivision. Work and increasin� the exterior heating surface, it not alter
began at the northern end i n  October and at the south- ing the outside appearance. 
ern end in December, and the builders are obligated to To accomplish this, the cover of the stove is removed, Included in tile mineral resources of Utah,  apart 
finish thf'ir  t.ask by October 1. Extensive machine and a metal air heating chamber, having a slight flange from its precious metal'!, are deposits of alum , some 
shops are to be put up at Laredo, the Pull man Com- near its upper edge, and a gas-tight bottom, is intro- recently discovered veins of which are eighteen i n ches 
pany has supplied a lot of sleeping and dining cars, and duced. This pot or chamber should be so deep as to thick and several hundred feet in length, of dazzling 
the IIew rou te will open with fair prospects for both extend downward as far as can be done without inter- whiteness and great purity. Beds of niter are also 
passenger and freight traffic. fering with the operations of feeding the coal to the found sufficiently pure to readily fuse when thrown on 

Taking St. Louis for the starting point, the distance fire. At or near the bottom of the chamber an air pipe hot coals. 
from the princi pal cities of the United States to the city of convenient size is fitted, and this extends to and Ozokerite or

. 

natural mineral wax, a rarity elseWhe�. 
of Mexico by way of Laredo and the Mexican National through the side of the stove. Connection by pipe is here found in large quantities. It is air, acid, an 
route wil l  be 1,905 miles, as again st 2,585 miles via El from the top of the pot to the register in the floor above water proof, and can be used for imparting these qua -
Paso anll the Mexican Central Rai lroad.  The distance completes the arrangement. Without add itional fuel ties to other substances. As an insulator it i8 said 0 
from S t.  Louis to Laredo is about 1,080 miles, from La- this plan has been found to furnish warmth enough in be perfect, and would dou btless be found a superiol;' n
redo to Mexico 825 mi les. From St. Lou is to El Paso it cold days to render needless any stove in the upper sulating material for electrical appliance!!. It c6uld 
is 1 ,360 m iles, and from El Paso to Mexico 1,225 m iles. room. also be adapted as the base of a cheap yet de8irable 
The saving of 680 'm iles by the new line is equivalent to • 4 • • • paving material and for indurating piles and posts to 
nearly thi rty hours' time for passenger travel and the Th e Herrellh ofl'. a. Ship Bollder.. prevent decay. 

mails. The route offers superior attractions for tour- Charles Frederick Herreshoff, of Bristol, R. I. , died A somewhat similar discovery is gilsonite, found, on 
ists, crossing the Sierra Madre Mourrtains west of the of pnlmonary disease at his home in that city, sertem- j analysis, to contain about eighty per cen t of carbon or 
city of Mexico at an elevation of 10, 180 feet, or little ber 8, in the eightieth year of his age. Mr. Herresho1f asphalt in pure form. 
less than two mi les above the sea. The vertical ascent was the father 'of the famous Herreshoffs. the boat Of the latter a vein has been discovered three feet 
frOID, the capital is 2 .700 feet, most of it in a di!ltance of builders, whose works, as a writer in the New York wide and over a mile in length-a !!upply that, if 
sixteen miles. That part of northern Mexico traversed Sun show!!, are about the most conspicnous thing left worked, would be found almost inexhaustible. 
by the National road also compares favorably i n  inter- to remi ud Bristol of her trading days. The Herreshoff · As is now well known, the Great Salt Lake is an im
est with the Mexican Central's unattractive territory. children played about the old ship yards, The Berres- mense, limitles& magazi ne of salt, that can be readily 
The Central route, however, possesses an advantage in hoff!! took to boats. Boats got into their blood more obtai ned in any desired qUll.ntity by the simple pro
'that It passes throngh hal( a dozen interesting citie_s, or less from both sides of t� honse. It wasn't strange, cess of evaporation. 
while the only cities of i,*vortance on the National theret{)re, that John Herreshoff began whittling out From this lake vast quantities of SUlphate of soda 
road are Monterey, San Luis Potosi , and Toluca. The boats cM soon as he was old enough to manall'e a jack- are also !!ACured , blown on IIhore at certain tem peratures 
NatioQal i s a narrow gauge, and the Central a broad knife. In his fifteenth year he built a good sized craft by the winds, where hundreds of tons are often pi led 
gauge road. for sail in/!: on the bay. up in a !lingle night, that can be utilized in the cheap 

The new line going south from Laredo CrOIIie8 thQ Then he lotto hi' ,ilrbt, Grad,,"1,. a. Aim Q&m8 over produotion of sal Boda and e&rb.nate 'Of SQda. 
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Stray Rail road Cars and How 'hey are Beeovered. ' AN IMPROVED WINDMILL. 

The way in w h i ch railroad officials keep track of A windmill designed to regulate automatically the 
their freigh t cars, w h i c h  are run thousand s  of wiles speed of the main dri ving shaft, and w hich will al ways 
over other rail road lines, h as, no dou bt, exci ted the : act, from w hatever direction the wind blows, without 
wonder of JUan y, and were it not for the cOllstant i the shifting of vanes au d other devices, has been pat
vig i l ance of the great rai l road compan ies in keeping I ented by Mr. Marcus J. S. Soli ,  and is i l l u st rated here
watc h of their  freight, cars, the loss of rolling stock and I with. '1'h e  wind w heel consists of one or more t u rbines, 
damage res u l t i n g  from delays and mistakes would l one above the other, secured n ear the uppel' end of t h e  
prove a source of serious finallcial loss to all  concerned. vertical d ri v i n g  shaft, each w h eel h a v i n g  t o p  a n d  bot-

Nea r l y  all 'th e  great roads em ploy a corps of what tom disks, bet ween w hich are held curved blades form
are kn o w n  as " lost car searchers " or " tracers. " E very 
freigh t car is n u m be red and used for a certai n pu rpose, 
and w h ether it be a " gondola " or fiat open car, or a 
box car, it can be traced from one end of the country 
to the other. T h e " searchers " will follow a cle w to 
San Fran cisco i f  necessary, and see that t h e  car i s  re
t u rned to its proper station. The " car searcher " has 
been a m ost act i ve age n t  of the railroads for many 
years past, b u t" as i n  e vel'y other business, i lllproved 
methods are consta n t l y  in trod uced . 

At l ast o u r  great t ru n k  l ine road , accordi n g  to th e 
Eve ning Telegram , has dispensed with the car f<earch er 
in favor of a large force of responsi ble clerks, with the 
tel E'graph and telephone as aux i l i aries. So systemati 
cal ly is their  work done that. if the cond uctor of a 
frei ght trai n were to make t h e  s l ightest error in the 
n u m bers of  the cars in his train or a description of 
the m ,  it  would be detected and the con d u ctor called on 
to rectify i t. If a car i s  re ported missing i n  any part of 
the cou n try, one of these clerks, by referring to his 
books, can tell at what poi n t  the particular car should 
be at t.he ti lD e  and when it should be returned. .. . . . .  

A.rtesian W e l l  Boring in N evada. 

We learn from th e Mining Industry, of Denver, that 
artesian well bori n g  is  now a sort of man i a  i n  parts of 
Nevada, and some of t�l e  bori n !{s are proving !Success
ful.  A fi ne flowing well  was struck a few days ago i n  
Douglas C o u n ty, Carson Valley, a t  a depth of only 310 
feet, and with out encounteri ng rock of any kind.  I m
proved boring machi nery has been ordered from the 
East, and we lIlay e xpect to see the experience gained 

. SOLI'S WINDMILL. 

in the COlll stock mines, in " feeli n g ahead " for water, ing orifices for the entrance and exit of the wind, and 
brought i n to play. By tunneling into the mountain channels through the w heel, as shown in the sectional 
that forlllS the rim of the basi n of Lake Tahoe, a very vie w, the turbi n es being arranged so that the out&r 
large su pply of water m i gh t  be obtai ned , and as the ed ges of each blad e break joints, that the w i n d  may 
diamon d  d r i l l  will easi ly bore ahead 1 , 000 feet or more, act from w hatever direction it comes, and on leaving 
it would be an excel l e n t  tool for use in tunneling for as well  as on enteri ng the wheel, as i ndicated by the 
water. In case o f  striking a strong flow, several holes arrows. The windwheel is designed to be wholl y or 
could be sent i n to the so�rce, thus saving the cost of l partl y covered u p  by a casing, to t h e  lowel' end of 
driving forward a large tunnel. Man y great bodies of which is secured a U·shaped downwardly extending 
water have been thus tapped and drawn off i n  the rod, having a collar in its middle fitting loosely around 
dee p workin gs o f  t h e  Comstoc k .  In the Union Con- the vertical drivi ng shaft. The forked ends of a 
sol idated m i n e, cocks were fitted i nto the diamond weigh ted lever, fulcrumed on the main frame, extend 
d rill  holes and the water drawn off as it  could be beneath the collar, a link connecting this lever with a 
taken by the pum ps, In running the Sutro tun n el t h e  , lower sim i l ar one, the forks of w h i ch engage a �ollar on 
diamond d rill was sent ahead to tap shafts in which I the lo�e r  end of a governor secured to the lOam shaft. 
water had accu mulated to the depth of several hundred When th& shaft runs beyond t h e  n ormal speed th e  go v
feet. Good h i ts were n early al ways made with the ern or balls fly out ward, raising the collar on the lower 
dri l l ,  though it was sent ahead a great d istance. end of the governor, when the lower lever o peratfls to 

.. I • I • pull down the outer end of the upper levpr, t hereby 
AN IMPROVED DOOR OR WINDOW STOP. raising the casing to fully or partially inclose the wind-

A st o p  to be used in the comtruction o f  d oor and w h eel, according to the movement of the governor 
wind o w  fram es as an abutm ent for the door or wi ndow, balls. 
while  serv i n g  al so to cover the crack between the door For further in formation relative to thi s  i n vention 
or window and the jambs, i s  i l l u strated h ere with, and ad d ress Mr. B. H.  Lien or Mr. M. J. S. Soli ,  Brookings, 
has been paten ted by Mr. Noah Van A llen, of No. 149 Dakota. 
West Mon roe Street, C hicago, Ill.  The stop has a ,. ' . . . 

Habits or the B lacksnake. 

2 1 7  
son, what could they do with them 1 Certainly they 
could not use tlrem as food. It is singular that so Illany 
perlSons have been chased by them, and yet n o  in
stance has been reported where they have been caught. 

The racer, descri bed as a blacksnake with a w hite ' 
ring around its neck, exists ouly in the imagination of 
frigh tened people. It has no p l ace in natural hi story, 
and yet I have know n several persons who clai m to 
have b een chased by them, and were j ust as sure of 
the w hite ring as they were of being chased.-Forest 
and Stream. .. . . .  ., 
The Steel Bam or 'he War Ship San Francisco. 

The ram for the San F rancisco was cast at tbe 
Pac i fi c  Rolling Mills.  San Fran cisco, last montb.  A 
p i t  shaped like the letter L was dug in the floor of 
the fou n d ry. It was eight feet deep, t wenty feet long 
in one direction and t we n ty-five i n  the o t h er. I n  this 
pit was placed the mould.  To this pit there was a. 
traIll way upon w h ich the ladle, being mounted on 
wheels, traveled. When the pit was reached,  the 
Illetal was allowed to flow i n to th e m o u l d  in a 
stream six inches in diameter. ,\Vhen the mould was 
fi l led, there was still  considerable of the l i q u i d  steel left 
in the ladle. The act u a l  operation of casting the ram 
occu pied but twent,y seconds. Whether t h e  resul ts 
are satisfactory can only be tol d after the IlIetal has 
cool ed, and that will  take seve ral days, It took t wo 
months to get read y to perform this twen ty-second 
operation. The , operation of casting such a huge 
amonnt of metal is very i n teresti n g  to those w h o  have 
n o  k n o w l edge of the process. To insure the cOIll plete 
fil l i n g  of the mould there were placed two apertures, 
18x24 inches i n  diam eter and 4 feet long, cal l ed " ris
i n g  heads," left i n  the top of the mould, into which the 
metal I'ises, and as the metal cools this al lows for an y 
sh rin kage i n  the body of the m etal . The weight of 
these t w o  rising h eads wil l  approx i l llate 9, 500 pound�.  
the weight of the ram being 13,000 pou nds-2,000 
pou n ds h eavier than that of the Charleston . 

T h e  general shape of the ram is that of a crescent, 
with one point a l ittl e  shorter and Ill ore curved than 
the oth er. The shorter point will extend u pward at 
the bow, and the lower point w i l l  run aft under the 
shi p. The curve forllls the ram. When in position it 
w i l l  be 20 feet H inches from its  most forward point to 
t h e  'end of the longer poi nt, and will h ave a. heigh t of 
13 feet 10 inch es. Where the cur,'e b the thick est-that 
is, where the vessel would strike when ram m i n g- there 
is a thickness of 2 feet 9 inches of sol id steel. -Pacific 
Contl'actol'. . . . . ..  

AN IMPROVED FIREPLACE. 

A fireplace designed to facilitate the ready regulation 
of the amount of draught n ecessary fOl' free COlli bustion, 
and w ith which the heat generated will be retai ned and 
directed into the apartment to be h eated, is i l l ustrated 
h e re with , and has been paten ted by :Mr, Robert B. 
Berrie, of Lexi n gton, Mo. A corrugated plate with end 
flanges is set i n to the wal l ,  up wardl y  incli n ed abov'e the 
fi repot of the grate, the plate having a flat middle part" 
th rough a slot i n  w hich passes a handle secured to a 
regulating plate s l iding on the rear side of the corru
gat ed plate, the slot having notches adapted to be en 
gaged by the h andle to h ol d  tbe regul ati n g  plate at the 
desi red height. The edges of the regulati n g  plate ha" e 
apertures, as have also the i n n e r  ends of t h e  corl'U ga-

Blacksnakes al ways feed on� l i v& prey, and possess a 
power over their prey that is trul y wond erful, and 1 
think that bi rds, old and you n g, are their main de
pendence for food-old b i rd s  are captmed by thelll ' 
with ease. I captured a snake n early 5 feet long that , 
had a full-fled ged song sparrow in its bod y about 6 '  
i n ches from i ts h ead. They feed on an y kind of l i ve ! 
prey with i n  their capaci ty,  and have been caugh t ! 
with a young rabbit i n  their bod y. They also are I 
su ccessful h unters of birds' n es�s for th e young, and 
will cli m b  trees i n  their search . I was once n ear a n  ' 
orchard when I h eard robins makin g  a great outcry, ! 

i evidently d i stu rbed by something. I went to see t h e : 
I cause, ann discovered a large blacksnake at their n est : 

I i n  an apple tree about 15 feet from the

. 

gro u n d .  The ' 
'" ","_ �"\I tree was about 1 foot i n  d iameter and 7 or 8 feet u p  to <:>t \ , ,�,\,,\ ,  the branches. T h e  branch o n  wh ich the n est was, 

2 I stood off at an angle of ahout forty-t he d egree

. 

s. When 
t h e  snake saw llIe, he ' glided down on the top sine of 

I the bl'an ch , and when h e  reached 
.

the tru n k  h e  slid off ; 
and dropped t.o the ground. In his mouth was a young I ' bi rd partly swallowed, which p roved such a clog to 

VAN ALLEN'S DOOR OR WINDOW STOP. him that he could not rUIl rapid l y  in th e grass, ann I BERRIE'S FIREPLACE 

captured h i m ,  
longitudinal groove, i n  which is arranged a packing M a n y  stories are told of their chasi ng people. I tions, to permit the free rad i at i on of h eat and preve n t  
stri p of elast ic material , t h e  stri p bei ng o f  less thick- haye seen persons w h o  clai m t. o  have been cha.sed b y  t h e  corrugated plate from beco m i n g  t o o  hot. Above 
n ess than the groove and secured in the groove at its I them, and someti m es i t  was by a raCE:'f, ', a blacksnake the grate i s  held a h ood , the moving forward or back, 
inner e <l ge only, so that it can be retractej to per�it with a w h i te ring around i ts n eck. I never saw a ward of the regulat i n g  pl ate d ecreasi ng or increasing 
the door to have a full  beari ng on the stop. Fig. 3 snake of! that descri ption, and I know of n o  authority the draught opening formed by t h e  fron t .end , of the 
shows an enlarged cross section of the jamb and at- clai ming the existence of such a snake. A bl ack- corrugated plate and the fron t end of the hood; Un
tached stop, F i g. 2 bei ng a sectional plan view of a por- snake five or six feet long can o utruli a - man_ Their 

I 
der the grate extend on�- or ltiore chan-n els lead ing to 

tal provided w i th the stops when the door is closed. speed I have repeatedly witnessed , �h eri they '  h ave th e chimn ey, indicated by the arrows, th e inner open� 
With this. construction a weatber-tight joint is mad�' l escaped from me. Now, if they chase p�ople, why do ings of these channels bei ng closed or opened by tbe 
obviating the necessity of using- wea.tber skips. they not catch thew, and if tbey tW9U1d ,o .. tch a Pill'- lower end of the regulating plate. 
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2 1 8 Jeitutifl e �tUtrjtau. 
ENGlNEERING INVENTIONS. 

A car door has been patented by Mr. 
William J. Keyes, of Wheeling. Ala. This invention 
relates to i m provements e'pecially adapted for freight 
car doors, and provides means for eftecti vcly securing 
the door, and also for readily opening and automatically 
closing it. 

A car seat has been patented by Mr. 
John '0. Buerk, of Red Bank, N. J. This invention 
covers a novel construction and combination of parts, 
to so improve the striker �rms of car seats that an 
ordinary form of seat may be simply and readily con· 
verted into a comfortable reclining seat. 

A car coupl ing has been patented by 
Mr. Isaac Shotwell ,  of Bancroft, Mich. This invcntion 
provides a novel link l ifter and link gnide. with means 
for raising and dropping the pin wi thout the necessity 
of t�ainmen going between the cars. the improvement 
being applicable to the ordinary form of drawhead, 
link and pin. 

A car coupling h a s  been patented by 
Mr. John Clarridge, Sr. ,  of Libertyville, Ohio. In the 
drawhead is a spring·pressed follower adapted to 
support the con piing pin, the follower having a trans· 
verse link slot, and there being a second con piing at 
the rear of the drawhcad recess, the device being 
capable of use for automatic coupling with the ordinary 
form of link and pin. 

• • •  
AGRICULTURAL INVENTIONS, 

A hand planter has been patented by 
Mr. Thomas N. Lnpton, of Winchester, Va. It is an 
improved "device capable of use in planting corn, beans, 
and other seeds, the device being adapted to be 
carried by one hand and to have its movable part or 
parts operated by the handle grasped by the hand. 

A cotton scraper and chopper has been 
patentedlby Mr. William E. Morris, of Crutchfield, Ky. 
The machine provided by this invention is for scraping, 
weeding and freshening the earth at each side of a row 
of plants, and also to chop the plants to a stand, the 
• craping and chopping devices being detachable to 
allow ,PlOWS, harrows, etc., to be used with the sulky. 

A combined plow and harrow has been 
patented by Anna Trexler, of Sabiu, Minu. This inven· 
tion provides a simple and inexpensive harrow attach. 
ment adapted for oonnection to a plow beam, and oper· 
ating to pulverize the earth freshly turned over by the 
plow, to economically and efficieutly accomplish the 
harrowing while the plowing progresses. 

• •  • 

MISCELLANEOUS INVENTIONS, 

A fire escape has been patented by 
Mr. Jacob M. Fink, of New York City. This invention 
provides a ladder of hinged sections, constructed and 
arranged to be located at the top of a building when 
not required for Ilse, but which can be readily released 
and extended down the side of the building. 

A bolt has been patented by Mr. John 
J. Holland, of New Orleans, La. It is  for fastening 
window blinds, doors, etc., and consists of a sliding 
bar with a hole, a nut being fltted to the blind or door, 
and a screw fitted to the nnt and operative through the 
bar hole from outside the bar when the bar is  projected. 

A wrench has been patented by Mr. 
William H. Brock, of Brooklyn, N. Y. It is  of that 
class In which a chain is used with a serrated shoe to 
grip the pipe or other article, a dog engaging the chaiu, 
the invention covering an improved form of shoe for 
bctter gripping the pipe, and a more readily operated 
dog. 

A duplex hand stamp has been patented 
by lIfr. Robert Robinson, of Albany, N. Y. This inven· 
tion provides an improved stamp for nse by conductors, 
or as a check upon salesmen in any mercantile bnsiness, 
providing for the distribntion of con pons to the pur· 
chaser and for the retaining of a record of the amounts 
paid for the coupons. 

A wagon end gate has been patented 
by Mr. Ulysses S. Tym, of Ridgeley, Neb. The inven· 
tion covers a peculiar locking contrivance applied to 
one end of the gate, with an eye bolt secnred in the 
bottom of the wagon body, which receives a bevel·ended 
hook secnred to and holding the end gate against 
rieing. 

A button has been patented by Mr. 
Isaac Dreichlinger, of New York City. The invention 
covers an improvement in buttons on a shauk having an 
eye or loop, and is designed to obviate the lateral sway. 
i ng or hanging down of the bntton to expose the 
fastening, by thc use of a novel form of doubled wire 
shank. 

A water elevator has been patented by 
Messrs. John W. and Johu J. Adams, of Charlotte, N. 
C. This invention relates to a form of elevator with a 
sprocket wheel carrying a chaiu whose ends are attached 
to a bucket, the buckets being arranged to have a re
verse motiou, the improvements patented consisting in 
the means for reversing the action of the buckets. 

A, piano truck has been patented by 
Mes.rE. Louis Miller aud Thomas A .  Wheeler, of Green
ville, Ohio. It has a base frame on rollers, with de· 
tachable vertical frame, slidiug adj u stable clamp blockS, 
hrace rods, and other novel features, making a movable 
,"aftold for supporting and moving upright pianos on 
and .oft a wagon and over steps or stairs. 

A straw burning attachment for stoves 
has been patented by Mr. Myron T. Andrews, of 
iroqnois, Dakota Ter. The attachment has a pouch 
f01'll\ing a frout extension to the stove to give increased 
capacity for holding straw or stalks nsed for fuel, with 
a:novel construction of grate and means for adjnsting 
it. and means for fitting the appliance to stoves of 
various sizes. 

a three· part "witch, a serieR of adjustable resistance 
coils or Dobbins, a contact maker, and' in details in "the 
circllit, with especial reference to noe in electroplating, 
to avoid reversals of current from polarization of the 

electrodes dipping in the electrolyte. 

An automatic station indicator has 
been patented by Mr. Edward Blamey, of Jersey City, 
N. J. This invention covers a novel constrnction and 
combination of parts, whereby a station or street may 
be antomatically indicated Within a car, or stations on 
a main and branch road may be indicated, and wherein 
the apparatus will automatically advance and reverse, 
with other novel featnres. 

A pipe wrench has been patented by 
Mr. Beverly Reagan, of Ouachita, La. It has a 'fixed 
jaw with ratchet teeth and a block on its shank carry· 
ing a movable jaw, a pawl being' carried by the block 
and arranged to be forced into eugagement with the 
ratchet teeth of the shank of the fixed j aw, the con· 
strnction being designed to facilitate quick and ac· 
curate adjustment of the jaws to clamp and hold pipes 
of varying diameter. 

A rotary corn popper has been pa
tented by Mr. William C. Moore, of Springfield , Mo. 
It consists of a receptacle monnted on a shaft, and 
formed with a fixed port.ion and a portion movable end· 
wise, a fastener for holding the movable portion in 
open and closed position, the shank having a crank 
haudle aud a loosely mounted supporting handle, the 
holder being grasped in one hand and the receptacle 
rotated by the crank handle with the other hand. 
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A reversing switch and rheostat for 
electric circuits has been patented by Mr. Charles G. 
Bickley. of New York City. , The invention consista in I 

The Fullncss, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural pnblication ill the world. Sold by 
all newsdealers. 

MUNN & CO . . PUBLISHERS, 
361 Broadway, New York, 

The charge f(Yf' Irl8ertiml under thUJ head is One lJotlar 
a linef(Yf' each in8ertlon ; alIoUt eight words to a lilll. 
Adverti8ementa must be rl!Cllived at publica/ron office 
as ea1'l/1 /l8 Thul'8dall morning to appeal' in newt issue. 

A company having factory well fitted for mannfac· 
turing hard ware speCialties, tools, etc., de8ires some 
lately patented article to makp on orders or on royalty. 
Address A. S. C., P. O. box 1748, New York. 

For Sale-U. S.  patent, No. 388 321, ou sweet potato 
transplanter. C. E. Tobey, Arkadelphia. Ark. 

JU8t Published-Elements of Electric Lighting. in
cluding electric ueneration. measurement, �torage, and 
distflbution. By Phillip Atkinson, A.M .. Ph.D., author 
of Elements of Static Electricity. 260 pages ; 104 illus· 
trations. Price, $1.50. For sale by Munn & Co., 361 Broad
way. New York. 

All  books, app., etc., cheap. School of Electricity, N.Y. 
Mechanical drawing, calcnlations, etc" taught by 

correspondence. 1. Donald Boyer. Dayton, Ohio. 
Iron Planer, Lathe, Dril l ,  and other machine tools of 

modern deshen. New Haven Mfg. Co., New IIaven, Conn . 
Pratt & Letchworth, BUffalo, N. Y., 

solicit correspondence relative to manufacturinJl spec .. 
ialties requiring malleable gray iron, brass. or steel cast .. 
Ings. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chica�o, Ill. 
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Agents of the Dew Dip l .. acquer Kristal ine. Complete 
outOt for plating, etc. Hanson, Van Winkle & Co .. New· 
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Holland & ThompsoD , St. Paul. Minn. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, I ll. 

The RalJloliad Gazette, handsomely illnstrated, pnb· 
IIshed weekly, at 7a Broadway, N ew York. Specimen 
copies free. Send for catalo�ue of railroad books. 

Wauted.-l'horonghly competent men to instruct 
evening c]asses in forging, foundry, and machine shop 
work. Address. st.ating experience, C. R. Richards, 
Pratt Institute, Ryerson St., Brooklyn, N. Y. 

The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is
aued a new catalogue. in which are ma.ny new and im
proved forms of Pumping Machinery of tbe 8in�le and 
duplex. steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago . 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 
The Holly Manufactnrmg Co., of Lockport, N. Y., 

will send their pamphlet, describing water works rna· 
chinery. and containing reports of tests, on application. 

Lockwood's Dictionary of Terms nsed in the practice 
of Mechanical Engineering, embraCing those current in 
the drawin� office. patterp. shop, foundry, fitting, turn .. 
imr. timith's and boiler shop, (ltc., comprising over 6,000 

definitions. Edited by a foreman patternmaker. 1888. 
Price, $3.00. }<'or sale by Munn & Co., 861 Broadway, New 
York. 

Patents Bought &; Sold. H.W, Booth & CO.,Detroit,Mich. 
Hodges' universal angle nUlon makes pipe connection 

at any angle. Rollstone Machine Co . •  Fitchburg, Mass. 
The Improved Hydraulic Jacks, Punches, and Tnbe 

Expanders. R. Dudgeon, 2� Columbia St., New York. 
Wrinkles and Recipe8-Compiled from the SCIEN· 

TIFIC AMEIUCAN. A collection of practical BUJ{gestions. 
processes, and directions for the mechaniC, the engineer 
the farmer, and the housekeeper. Illustrated colored 
frontispiece. Edited by Park Benjamin, Ph.D. Third 
editiun. Price, $2.00. For saJe by MUnn & Co., 361 Broad
way, New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut·oft 
Couplings. The D. Frisbie Co .. 112 Liberty St., N. Y. 

Tight and Slack Barrel Machinery a Rpecialty. John 
Greenwood & Co., Rochester, N.Y. See iIlus. adv., p. 28. 

For best quality, order yonr steel castings from the 
Buffalo Steel Foundry, Buffalo, N. Y. 

Belting.-A good lot of second hand belting for sale 
cheap. Samael Roberts, 369 Pearl St., New York. 

Specially adapted for machine shops-Talcott's com
bination patent helt hooks. Providence, R. I. 

Duplex Steam Pnmps. Volker & Felthouscn Co . . Buf
falo, N. Y. 

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

, •. >YNEW BOOKS AND PUBLICATIONS. 

CONKLIN'S HANDY MANUAL OF USEFUL 
INFORMATION. C h icago : Laird & 
Lee. Pp. 440. Cloth, 50 cents. 

This little pocket reference book is closely crowded 
with matters both cnrious and nseful. such as all sorts 
of people are likely to ask questions about. The book 
has had a phenomenally large sale. 

POOR'S MANUAL OF THE RAILROADS OF 
THE UNITED STATES. 1888. New 

. York : H. V. & H. W. Poor. 
This publicat.ion, which has now been issued annu· 

ally for 21 years, brings together iu one large volume 
a vast amount of iuformation of the utmost importance 
to all who are interested m railroad properties or busi· 
ness. The general exhibit giveu shows that the total 
length of railroad l ines iu the United States laid np to 
the close of 1887 was 149,912 miles, the mileage of the va· 
rious roads having been increased during the last cal· 
endar year by 13,080 miles. The equipment consi.ted 
of 27,850 locomotive engines and 983,805 cars, of which 
2Q,OS2 were passenger cars, 6,592 were baggage aud 
mail cars, and 956,631 freight cars. The total length 
of track footed up 189,346

' 'miles, and of this alliount 
129,959 miles was laid With steel rilils, aud 60,387 miles 
with iron rails. The mailllal also inclndes the railways 
of Canada aud Mexico, and a directory of the varions 
tramways in the cities of the United States, but, large 
as isthe amonnt of valuable Information furnished in 
the 1,000 pages of this splendid volnme, we wish the 
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publishers could have included in the scope- of their 
work a summary of the rail way construction and bUBi� 
ness of the rest of the world. Such a statemeut wonld 
add to the valne of the work. 

TURNING LATHES. By James Lukin. 
New York aud London : E. & F. N. 
Spon. Pp. 16\1.. Price $ 1 . 00. 

This is a manual for technical schools and appren· 
ticel!l in tnrning, screw cutting, metal spinnin�. etc . ,  
being a n  elementary work, presupposing n o  know ledge 
of tools or lathes. It has numerous illustrations of 
tools and lathes, and descriptIOns of varions kinds of 
work, the directions being such as will be most simple 
to a young beginner. 

THE MECHANIC'S WORKSHOP HANDY 
BOOK. By Pau l N. Hasluck. Lon
don :  Crosby, Lockwood & !:lon. Pp. 
136. Price 80 cents. 

This book is especially for yonng mechanics inter· 
ested in the manipulation of metal . There are spedal 
chapters on iron, steel, and brass working, and on the 
principal alloys, on solders and soldering, files and fil· 
ing, tool grinding, drills and drilling, abraeive and fiu
ishing processes, etc. The book has a greater variety 
and extent of matter than is ordinarily found In snch 
manuals, together with a good index. 

THE SHEET JOBBING AND PLATE ROL
LER'S A SSISTANT. By C. H. Kauf
man. Wheeling : West Va. Publi sh
ing 00. Pocket book form. Pp. 267. 
Price $3. 50. 

This is a book full of tables designed to assist manu· 
facturers and mill managers in saving time and labor 
in making calculations, also to assist the boiler maker 
and sheet iron worker. and the iron roofer, in  making 
estimates for work, and to be of advantJlge to any one 
handling sheet iron. 

THREE KINGDOMS. A hand book of the 
A gassiz As�ociation. By Harlan H.  
Ballard. New York : T h e  Writers' 
Publishing ' Co. Pp. 167. Cloth . 
Price 75 cents . 

The Agassiz Association has a membership all over 
the United States, and to some extent in Canada and 
Eugland. It is organized in nearly one thousaud 
chapters,having a membership of some fifteen thonsand 
persons, yonng and old, the object being the systematic 
stndy of elementary botany, entomology, geology, 
anatomy, physiology, etc . •  under the leadership of 
competent teachers. This book is designed to answer 
inquiries concerning the association and its work, and 
has mnch valuable information on the collection, pre· 
servation, and study of insects, plants, minerals, etc. 

SEA SIDE AND WAYSIDE. No. 2. By Julia 
McNair Wright. Boston : D. C. 
Heath & Co. 

This is the second of a series of " natnre readers," 
and describes ants and their work, the earth worm, the 
house fly, the beetle, tne dragon fly, etc., and all in a 
way well calculated to impart instruction while being 
delightfully entertaining to the l i ttle folks. 

WILLIAM SHAKESPEARE PORTRAYED BY 
HIMSELF. By Robert Water�. New 
York : Worthi ngton & Co. Pp. 347. 

This work is styled by its author " a  revelation of 
the poet in the career and character of one of his own 
dramatic heroes," and the effort is made to show that 
Shakespeare is none other than King Henry V. 

HINTS TO CORRESPONDENTS. 
Names nnd A d d res" must accompany all letters, 

or no attention will be paid thereto. This is for onr 
informatIon, and not for publication. 

Refere n (' e "  to former articles or anowers should 
give date of paper and page or number of question. 

I n q  u l rle" not answered in reasonahle time should 
be repeated; correspondents will bear in mind that 
some answers require not. a little re8earcb, and, 
though we endeavor to reply to all . either by letter 
or in this department, each must take his turn. 

S p e cial W I'Ut e n  I I I Cormati o l1 on matters of 
persoual rather than general interest �annot be 
expected without remuneration. 

Sclen ti llc A m e rl eall S O I'p l e m e n tl!l referred 
to may be had at the onice. Price 10 cents each. 

Books referred to promptly supplied ou receipt of 
price. 

MineraI .. • sent for examinatiou shonld be distinctly 
marked or labeled. 

(1) B. J. asks (1) a process by which a 
wrought iron rod can be converted into steel . A. Your 
iron rod may be made into steel on its surface only by 
packing it in an iron tnbe with horn shavings, closing 
the ends wit.h clay, and heating the whole to a full red 
for four hours. If kept too long, it will be of l ittle 
value as a steel rod. It wi l l  becoIL.e blister steel, which 
is  coarse in grain and blistered on the snrface. 2. A 
black enamel for bicycles. A. Use black japan varuish 
and hake in all oveu at about 2700 Fah. 

(2) C. J. -Compressing two volumes in 
one of air or any gas, "tarting at atmospheric pressure. 
gives a resul tant pressure of about 15 lb. per square 
inch. Electricity cannot be utilized as a motive power 
except through the aid of mechanical appliauces. It 
can only be generated for power purposes by chemical 
means \a battery) or by the expenditure of power 
which may be produced throngh the agency of steam, 
water, or wind througb engines, water wheels, or wind 
mUJ�. 

(3) W, E. L. asks the process of tem· 
pering needles-what kind of oil is used, and what 
degree of heat is reqnired? A. Use clear lard oil Jlnd 
cherry red heat for the needles. See ScIENTIFW AMERICAN SUPPLEMENT, No. 54, for the process of 
manufacture. 
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(4) J. D. B. asks : 1. Why is it true I tin off the scrap from can and tinware factories? If so 

that. if  the direct ray� of the snn are permitted to enter what process is used. and oblige ! A. This has never 
a darkened room through a sqnare opening. where they been snccessfully accompli8hed. though maIlY attempts 
impinge upou the 1I00r or wall. the ligure will be have been made to do it. A practical process would 
round ? A. The sun. having .ensible magnitude. pro- be very valuable. 
duces a pennmbra. This prevent s the reproduction with I (17) F. E. W. asks : What is the process 
sharp outlines ?f the aperture, aud bence .it is 

.

som? and apparatns used in the manu��ture of gas retort 
what confused m shape. tendtng toward a cIrcle. TblS carbon black ! A. Tbe material in qlIestion is formed 
refers to au opening of large size. If tbe openmg is as a by.product in the manufacturc of gas from bitu· 
"ery smal l .  not m noh larger in area tban a pinbole. tben minous coal. Tbe bydrocarbons are decomposed by 
a .. pinhole " image of tbe suu will be prodnced. Tbe the beated walls of tbe retort. and carbon separates and 
production of sucb an image depends on tbe practical is deposited in bard masses upon tbe back and upper 
cutting off of all except one set of rays emerging from surfaces of tbe retorts. 
tbe sun. 2. Do motions possess tbe quality of co· 
besive attraction ? A. No. 3. Is it not true in pbysics. 
as iu pbysic and in politics, tbat we are expected to ac· 
cept the dictum of Bome man as leaving notbing fur· 
tber to be said, and whose ipse di:rit it were rank beresy 
to question ? A. We know of no ipse dixit in pbysic. 
politics. or pbysics. The assertion of the highest au· 
tbority is open to contradiction or discussion. 

(5) R. Y. asks : 1 . Is it necessary for 
the discharge end of a siphon pipe to be submerged in 
water to insure a continuous 1I0w ?  A. No ; pro"ided 
the pipe is unobstructed for its full length. If partially 
stopped. so t.hat there is  a slow discharge. air may cn· 
ter and stop the siphon from working. 2. What is the 
theoretical difference in the length of the pip" from tbe 
apex to the fountain, and from the same poiut to the 
discbarge in order to insure a continnous 1I0w ? A. 
Any difference in length will  insure a 1I0w toward the 
longer leg. The height must not exceed 33 feet. as tbis 
is the limit of action. 

(6) F. T. P. asks (1) how salicylic acid 
is made. A. Salicylic acid is ma<le by treating so· 
dium phenol (carbolic acid and soda) wit.b carbonic 
acid gas. Caustic soda solution is evaporated with a 
proper amount of carbolic acid to a dry powder. and 
carbonic acid gas is  passed over it wbile warm, tbe 
temperature being gradnally increased from 2120 Fab. 
to 482·' Fah. Carb"lic acid is made from . coal tar. 2. 
Is salicylic acid injurious to the system? A. It has au 
injurlons effect npon the system '''hen taken in suffi
cient quantities. The effect of minute amonnts long 
continued cannot yet be considered established. 

(18) S. W. R. writes : Replying to a 
qnery in your issue of September 1. YOll say tbat there 
is no substance that if placed between the poles of 
a magnet and its armature will counteract or insulate 
the magnetism. Now. I am puzzled to nnderstand the 
principle of the " magnetic watch sbield." Supposinjt 
that I had a proper grip on this law of magnetism. I have 
always held tbat these . , shields " are frauds. but I lind 
that tbeir popularity is increasing. and that many of 
the case makers make their cases so lItted or not as 
ordered, and I notice also that some of tbe railroads 
that require a certain grade of watcb to be used by 
their employes. specify the " magnetic shield " among 
otber req uirements. If yon can enlighten me as to the 
composition of these " shields." and their general use· 
fulness and tbe principles involved thermn. it will be 
appreciated. A. Magnetic watch shields are not frauds. 
They operate. not by insulating thc magnetism. but 
being made of iron tbey practically absorb it. acting 
like an armature of any neiJ(hboring magnet, and diS
posing of the lines of force before they can reach the 
inclosed watcb. These lines of force are principally 
kept wi thin tbe metal of the sbield. 80 tbat the watcb is 
partially protected. 

TO INVENTORS. 
An experience of forty years. and the prepar .. tlon of 

more than one hundred thousand applications for pa.
tents .. t home .. nd abroad. en .. ble us to understand the 
laws and practice on both continents, and to possess un
equaled f .. cllities for procuring p .. tents everywhere. A 
synopsis of the patent laws of the United St .. tes .. nd .. 11 
foreign countries may be had on application, and persons (7) Shep asks what com mercial value contempl .. ting the securing of p .. tents. either at home or 

(if any) sohdilled petrolenm or solidi lied kerosene bas. abro .. d. are i nvited to write to this otllce for prices. 
and also mention some of the uses to which it could be which are low. in aooordance with the times .. nd our ex
put. A. It is impossible to say what valne solidified tenslve facilities f07 tonductlng the business. Address 
petroleum would have. It is mainly as .. method of pre· , MUNN & CO .. office SCIENTIFIC AMERICAN. 861 Bro .. d

paring it for transportation that inventors bave worked way. New York. 

upon the problem. It has been suggested that it migbt I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
be used as a fuel. INDEX OF INVENTIONS (8) R. B. H. asks : At what distance (in 
feet) would an iron steamship cause a dellection of a 
sensitive compass needl e ?  A. The exact distance can· 
not well be sta:ed. Probably a distance of one bnn· 
dred feet would practically prev�nt ·dellective inllu· 
ep.ee. 

(9) F. L. writes : A sheet of zinc about 
a foot square was accidentally dropped into a well. 
Will it poison or inj ure the water. so as to make it un· 
lit for d rinking purposes? A. While it  is doubtful if 
the zinc will seriously contaminate the water. it would 
be good policy to remove it. 

(10) J. J. B. asks : What will relllove 
paint from window glass ? A. Try solntion of wasbing 
soda. If this is not strong enough. use canstic soda. 
These solntIOns will spot any other paint that they may 
fall upon. 

For which Letter. Patent of' the 
United State. were Granted 

September 1 8, 1 888, 

A.ND EA.CH DEA.RING THAT DATE. 

rSee note .. t end of list about copies of these p .. tent •. ] 
Acid phosph .. te, m .. king. C. Glaser . . . . . . . . . . . . .. . . . . 889,566 
Air br .. ke. T. S. Ill. Dixon . . . . .  . . . . . . . . . . . . . . . . . . . .  389.643 
Amabramating apparatus, A. D. SearJes, Sr., 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.858 
Arm .. ture winding for dyn .. mo electric macblnes. 

W. H. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.658 (11) J. P. S. asks : 1. If there is a Awning. D. J .. nllopoulo . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  389.749 
remedy to stop show windows from .weating In 
cold weather. A. Ventilation from the top is the most 
efficacious method in general use. 2. What will  dri"e 
away or kill cockroaches that infest dwellings ? A. 
Powdered borax is sometimes very effectual. 

Axle box. J. De. Brlsay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3h9.891 
Axles .. nd shafts. roller bearing for. C. D. 

Meneely. . . . .  . . . .  . . . .  . . . . . . . .  . . . . . .  . . . . . . . . . . . ... . 389.819 
B811 bolder. J. E. Coles . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  389.738 
Bagasse furnace. W. W. Sutclllfe . . . . . . . . . . . . . . . . . .  1S89.774 
Ball trap and target. D .. y & Colt . . . . . . . . . . . . . . . . . . .  389.741 

(12) R. W. W. writes : I wish to make B .. nker·s ca.e. M . F. L .. ngfeld . . . . . . . . . . . . . . . . . . . . . .  ilS'J,5'1!l 

1 d Basket or box. foldin". C. R. Maguire . . . . . . . . . . . . . .  389.753 R. ba loon of 4 or 4J.ii feet in iameter, snitable to raise B .. tteries. rheotome mechanism for medic .. l. H. a two· pound detective camera. What wou ld be the B. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,640 
best material (rubber. gutta percha. gold beater's skin. or Bearing. roller. R. W. Hent . . . . . . . . . . . . . . . . . . . . . . . . . .  389.653 
wbat). and how should the seams be cemented ? Wbat Beating engine. J. Norton. Jr . . . . . . . . . . . . . . . . . . . . . . . .  il89,760 
dimensions would be necessary if coal J(8S was used Belt fnastener. M. Seebold . . . . . . . . . . . . . . . . . . . . . . . . . . .  38'J.604 

instead of pure bydrogen ? A. If lI11ed with pure hy. Belt rest. B. F. & J. F. Comstock . . . . • . . . . . . . . . . . . . . . 389.688 
drogen. the gas eontained in your balloon would have Belt tightener. chain. O. Cooley . . . . . . . . . . . . . .389.!!35. 389.838 
a lifting capacity of about 2% lb. : 89 it would have to Bit. See Bridle bit . 
carry the weight of the balloon as well as camera. it Blind slats. machine for smoothing and finishing. 

A. �" Tyler . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 389.626 would be far too small. With coal gas it would have Block". See Snatch block. 
abont one-balf the above l iftmg power. Silk varnished Bo .. rd. See Bosom board. 
witb a mixture of India rubber, linseed oil, dissolved Boat. See Port .. ble boat. 
in essence of turpentine. would be a good material. Boiler. See Stellm boiler. 

In storing it. the balloon should be suspended to pre· Boi ler cleaner, .team. J. S. Roake . . . . . . . . . . . . . . . .  389.718 
vent tbe varnish from heating. Your balloon should Boiler furn .. ce. W. \1i{. Sntcll1l"e . . . . . . . . . . . . . . . . . . . . . .  389m3 

be about 8 feet in dIameter for hydrogen. and 10 feet Bolt. J. T. GuDnlss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.646 

for coal gas. and even then unless the silk waR very Bult • . T. J. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.704 

light and the varnish "ery thin, it is doubtful if it Bolt cutter. D. J. Sill/h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.766 

would have enough ascen.sional pawer. 
Boot or shoe heel, J. Germun . . . . . . . . . . . . . . . . . . . . . . .  389,563 
Boring m .. chlne. H. Longwell . . . . . . . . . . . . . . . . . . . . . . •  389.�9 

(13) A. C. S. asks : 1. How to make Bo.om board. F. H. Argerslnger . . . . . . . . . . . . . . . . . . .  38!l.832 

asbestos a conductor of electricity. A. Soak it in Bottle stopper. P. Kottgen . . . . . . . . . . . . . . . . . . . . . . . . .  �,707 
. .  f ' d I BottIe st-opper. T. G .  Tnrner . . . . . . . . . . . . . . . . . . . . . . . . .  389.6'07 mtrate 0 SIlver. dry, an expose to bydrogen gas. or Box. See Axle box. Caotlng bux. Letter box. ignite at a red beat. Or yon may dip it in bichloride of Bracket. See Cotlln bracket. 

platinum sol ution. tben in chl oride of ammoninm. and Brake. See Air brake. Sled br .. ke. Wagon 
ignite. 2. If a disk of any l ight material, abont twenty brake. 
feet in diameter. rests on a fine pivot (on the style of Bridge. D. M. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,694 
a compass dial). and the pivot is revolved very slowly, Bridge Iluard. W. C. Newman . . . . . . .  . . . . . . . . . .. . .  389.714 
will the disk make as many revolntions as the pivot. Bridle. B. L. E. G owen . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  389,701 

or will tbere be a constant slip between the pivot and Bridle bit. A. W. Helms . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.809 
the disk ! A. If the point is sharp and has a hard, Broom head, G. H. K imbler . . . . . . . .. . . . . . . . . . .. . . . .  389.657 

h b . h · 11 b Buckle. W. A. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.710 smoot earmg. t ere WI e a constant slip. Buckle .. nd trace carrier. combined back band, (14) D. D. C. asks : 1 .  Can brass or W. H. H .. yden. Jr . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  389.808 
Bultllies. drop reacb for. R. H. l'olunro . . . . . . . . . . . . . . 389.821 
Burner-. See Gas burner. 
Butter package. metalliC. Higgins & Wheeler . . . . .  389,.46 

Car coupling S. ShulL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,771 Holder. See B811 holder. Paper holder. Spool. 
C .. r coupling. J.  F. Zeigler . . . . . . . . . . . . . . . . . . . . . . . .. . 389.827 needle. and thimble holder. Stereotype plate 
Car door. W. J. Keyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.706 holder. 
C .. r mover. M. F. Connett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.&!9 Hook. See Checkrein hook. 
Cur mover. O. E. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.600 Hook. C. H. Thurston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.825 
Car. passenger. C. H. White . . . . . . . . . . . . . . . . . . . .. . . . .  389.728 Horse power m .. chlne. W. II. Wllllscr .. ft . . . . . . . . . .  889,623 

Car platform. M .. cMakln & Crow . . . . . . . . . . . . . . . . . . . .  389.550 hdlcator. See Pressure Indlc .. tor. 
Car seat. J. O. Buerk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.686 Initl .. 1 rinll. interchange .. ble. Thle & Levy . . . . . .  389.778 
C .. r wheel. cast steel. Bagaley & Hainsworth . . . . . .  389.787 In.urance policy. complemental:accident. J. F. I,ee 389.818 
Carriage elev .. tor. G. L. Loomis . . • . . . . . . . . . . . . . . . . . 389.583 Interlocking swltoh and signal. G. D. �·owle . . . . . . .  38!I,Ii58. 
Cart, road, }('. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 889,842 tron, manufacturing wrought, L. D. Chapin . . . . . . .  389,Ma 
Case. See Banker's case. Medicine case. Wall Ironlnll machine. J. J. Daley . . . . . . . . . . . . . . . . . . . . . . . .  389,794 

case. J .. ck. See Lifting jack. 
Casting box. stereotype. J. Thomp.on . . . . . . . . . . . . . .  389.673 Joint for furniture, boxes. or like .. rtlcles. H. L. 
C .. stlng horoeshoes. fiask for. F. I. Freeman . . . . . . .  389,569 Beach . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.68-1 
Ch .. in. drIve, B. A. Legg . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  889,580 K nitting machine for knitting rib tops. C. M. Mu.· 
Chair. See Rocking ch .. lr. grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.592 
Checkrein h6bk. D. W. Brownell. . . . . . . . . . . . . . . . . . . .  389.548 L .. mp. hanging. H. D. Richardson . . . . . . . . . . . . . . . . .  389.7 11 
Chuck, drill. L. C. Taber . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  389.721 Lamp, kerosene. A. G. Heath . . . . . . . . . . . . . . . . . . .  d 38!1.i!69 
Cigar box trimming machine. H. Leiman . . . . . . . . . .  389.708 I-amps. extension standard for. J. Kintz . . . . . . . ... . 38�.577 
Cig .. r cutter. Rich .. rdson & Ridgway . . . . . . . . . . . . . . . 389.762 Lantern or l .. mp. tubular, L. F. Betts . . . . . . . . . . . . . .  389.832 
Clrcnit maker and breaker . ..  utomatlc. W. W. Lathe for turnlnll wooden dl.bes. W. S. Shotwell. 389.824 

Estabrook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  389.7\J9 Lead. making wbite. Morris & W est . . . . . . . . . . . .  , . .  089.591 · 
Cl .. y to make ballast. etc . •  feeding appar .. tus for Ledger .. nd bIll book. combined. C; L. Searcy . . . . . .  389.668 

use In burning. W. Davy . . . . . . . . . . . . . . . . . . . . . . . . .  389.551 Letter box, G. H. FI.ter . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  389.7" 
Cleaner. 8ee Boiler cleaner. Flue clellner. Lifting J .. ck. W. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.742 
Cleaner .. nd beater. combined. J. D. Sulllv .. n . . . . . . 389.720 Lifting j .. ck. A. L. Stanford . . . . . . . . . . . . . . . . . . . . . . . . . .  38�J.861 
Clips. die for forminll spring he .. d. E. J. Hes . . . . . .  389,570 Lock. See Nnt lock. Permutation lock, Seal 
Clock, E. M. & M. Moulton . . . . . . . . . . . . . . . . . . . . . . . . . . .  38!1,852 lock. 
Clothes wrto2er, A. G roves . . • . . . . . . . . . . .  0 • • • • • • • • • • •  389,805 Log turner and loader, W. A. Durrtn . . . . . . . . . . . . . . .  389,743, 
Cock. stop and waste. J. Heltzle . . . . . . . . . . . . . . . . . . . .  389.652 I,oGm. take.up mech .. nism. W. M. L .. rned . . . . . . . . .  389.846 
Colfee or te .. pot, I. Boutell . . . . . . . . . . . . . . . . . . . . . . . . . .  389.790 I,ubrlcator. M .. ttes & Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  389.755 
Cotll n br .. cket. W. Hollis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.654 Medicine case. W. H. W .. :ren . . .. . . . . . . . . . . . . . . . . . . . 389.621 
Collllr machine. horse. E. Cr .. wley . . . . . . . . . . . . . . . . . . 3h9.690 Medicine. remedy for scroful .. , H. Helm . . . . . . . . . • .  ;,89.651 
Corn cutter. T. C. Williams . . . . . . . . . . . . . . . . . . . . . . . . .  389.788 Metallic fastener. Mandel & Henderoon . . . . . . . . .  ;, .  3h9.6r.Il 
Cot legs or other articles of like con.truction . Met .. ls. mat.erial for cle .. ning and polishing. J. 

braCing, attaching, and detaching, L. Banks • . .  S89.738 Dean . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  ; . . . . . . .  , . . . . .. '389i552 
Cotton scraper and chopper. W. E. Morris . . . . . . . . .  389.8;i() Motor. See Wela-ht motor. 
Coupling. See Car coupling. Pipe coupling. Thill Mower. I .. wn. F. E. Grothaus . . . . . . . . . . . . . . . . . . . . . . . .  389.804 

coupling. Mowing machine. A .  O. C .. rman . . . . . . . . . . . . . . . . . . . . .  389,544 
Cultivator. W. Sohey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.800 Nallln·g macbine. W. Z. Bean . . . . . . . . . . . . . . . . . . . . . . . .  il89.632 
Cultivator. snlky. J. C. Bird (r) . . . . . . . . . . . . .  . . . . . . . . .  10.95� Newspaper folding. wr .. ppinll. addre.slng. and 
C:ultlvdtor. wheel. W. Sobey . . . . . . . . . . . . . . . . . . . . . . . . .  389.659 binding machine. G. �.  A lden . . . . . . . . . . . . . . . . . . . . 389.629· 
Cutter. See Bolt cntter. Cigar cutter. Corn cnt· Nut .. nd bolt. A. Schutz et al . . . . . . . . . . . . . .  . . . . . . . . .  389.003 

ter. Nut lock. H. F. Corey . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  389.639 

D .. rning last. C. Au.tln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.638 Nut lock, W. A Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 389,8(S 
Decor .. tlon •• transfer. C. J. B. Jensen . . . . . . . . . . . . . .  389.815 011 distributer. T. F. Townsend . . . . . . . . . . . . . . . ... . . . 389,615 
Dental engine. C. Doriot . . . . . . . . . . . . . . . . . . . . . . . . . . .  as.Q.796 Organ action, reed. I,. K. Fuller . . . . . . . . . . . . . . . . . . .  : 389,&18 
Desk or other furniture. school. E. H .. ney . . . . . . . . .  389.8C'7 Packlnll. II. R. Gillingham . . . . . . . . . . . . . . . . . . . . . . . . . .  il89.564 
Die. See Screw cuttlnll die. Sole cntting die. Packing rlnl!'. J. J. Sullivan . . . . . . . . . . . . . . . . . . . . . . . . 389,7n 
Distilling .. Icobol, app .. r .. tns for. L. Becbaux Fil •. 389.5.'19 Pa�dle wbeel. Thayer & Phelan . . . . . . . . . . . . . . . . . . . . .  389.672 
Door cbeck. Sh .. w & Wixom . . . . . . . . . . . . . . . . . . . . . . . . .  389.005 Paint. asbestos. F. De Conlnck . . . . . . . . . . . . . . . . . . . . . .  :l89,641 

\)oor check. A. Sohns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.610 Paper holder. A. B. Sherwood . . . . . . . . . , . .  . . . . . . . . .  389.6C6 
Door or window stop. N. V .. n Allen . . . . . . . . . . . . . . . . .  3S9.6bO P .. per holder and cutter, roll. S. D. &; N. W. 
Dr .. ugbt equalizer. A. �'. Gmet . . . . . . . . . . . . . . . . . . . . . . 389,69\1 Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.582 

Drill. See.Rock drill. Paper machine frame. G. Kalfenherger . . . . . . . . . . . .  389,5.6 
Drills, mechanl.m for opening. W. Thiem . . . . . . . . .  389.613 Perm utation lock. C. IIill . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.703 
Drilling machine. T. Townsend . . . . . . . . . . . . . . . . .. . . . . 389,722 Pin or match box and advertising card. combined. 
Drum. snare. H. C. Plowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.594 Hunter & Macklly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.814 
Dust sep .. rator. Allington & Cnrtls . . . . . . . . . . . . . . . .  389.786 Pipe coupling. S. R. Dresser . . . . . . . . . . . . . . . . . . . . . . . . .  389.797 
E .. r mulf. A. L. Britton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38�.785 Pipe wrench. P. Reag .. n . . . . . . . . . . . . . . . . . . . . . . . . ... . .  389.666 
Ear wire. B. A. B .. llou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.830 Pipe •• boilers. etc . •  non conductln&' covering for 
Egg beater, E. B .. lt.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.631 ste .. m. H. C. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.542 
E"g testing packet. M. L. Wlndl .. te . . . . . . . . . . . .. . . . . 389.625 Planter. hand. T. N. Lupton . . . . . . . . . . . . . . . . . . . . . . . . .  38,Q,109 
Electric battery cell. S. L. Trippe . . . . . . . . . . . . . . . . . .  389.676 Pl .. nter, seed, H. Thaden . . . . . . . . . . . . . . . . . .  , . . . . . . . .  389.776 
Electric energy. means for distributing. S. Z. De Pl .. st.er. compOSition of m .. tter for. Tnrley &; 

Ferr .. ntl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.795. 389.838 Chamberlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.724 
Electric light clrcnlts. ground detector for. A. Platform. See Car platform. 

. 

W. Morrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.758 Plow. J. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38l>,750 
Electric machine. direct welding dynamo, E. Plow and harrow. combined, A. Trexler . . . . . . . . ... . 389.6'05 

Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 389.779 Plow attachment. J. & S. W. M iles . . . . . . . . . . . . . . . . .  389.920 
Electric m .. chlne. dynamo. T. H. Hicks . . . . . . . . . . . .  389.812 Plows. sulky .. ttachment for walking. D. T. 
Electric machines, conductor for dynamo, Eo F. Jones . o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _� . -389,7{)5 

H. H. Lauckert . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  389.752 Portable boat. C. W. King . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.817 
Electrical distribntion by secondary .batterles. T. Post .. l p .. ckage. H. R. G illingham . . . . . . . . . . .. . . . .. .. 389.565 

P. Conant . . . . .  . .  . .  . . . .  . .  . .  . .  . . .  . .  . .  . . .  . .  . . . . . .  . . . .  389.638 Pot. See Colfee or tea pot. 
Electro ther .. peutic cap. N. P. Rutter . . . . . . . . . . . . . .  389.704 Pressure g"Ulle and dr .. ught regul .. tor. combined 
Elevator. See Carrl8lle elevator. Water elv .. tor. steam. M. Wilkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.730 
Elevator safety Ilppar .. tus. C. E. Ongley . . . . . . . . .. . .  389.838 Pressure Indicator and recorder. W. H. Bristo\ . . .  389.6>5 
Embroidery fr .. me. C. Herrmen .. u . . . . . . . . . . . . . . . . . 389.811 Pressure regul .. tor. C. E. Brown . . . . . . . . . . . . . . . . . . . .  389.791 
End gate. E. C. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.619 Printing machine. color. W. H. Fuller . . . . . . . . . . . . .  869.561 
End g .. te. wagon. U. S. Tym . . . . . . . . . . . . . . . . . . . . . . . . 389.679 Printing machine sheet delivery mechanl.m. J. 
Engine. See Beating engine. Dental enp;\ne. T. Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.650 

Gas engine. Pumping engine. Steam engine. Printing m .. chlnes. delivery mechanism for, G. P. 
Exercising .. pp .. ratus. S. Wild . . . . . . . . . . . . . . . . . . . . . .  389.622 lrenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.800 
Fair stitch loops. m .. chlne for cutting. A. G. WII- Pclnting presses. folding machinery for. G. W. 

lI .. ms . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.866 Kendal\ . .  .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.656 
F .. ns. power transl .. tor for driving. J. M. Orford . .  389.665 Puddling furnace. '1'. C. Jones . . . . . . . . . . . . . . . . . . . . . . .  38!1.5; !  
Fare register, E .  M .  G reen . . . . . . . . . . . . . . . . . . . . . . . . . . a89,702 Pump, J.  W .  Vanmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,725 
Fare register. electric, E. A. ScaJes . . . . . . . . . . . . . . . . .  389,80; Pumping engine. E. G .  Shortt . . . . . . . . . . . . . . . . . . . . •• . •  3b9,�69 
Faucet attachment. W. H. Tlngle .t at . . . . . . . .. . . . 389.614 Pumping engine, duplex. E. G. Shortt . . . . . . . . . • . . . .  389.770 
Fence, J. A. Harnsberger . . . . . . . . . . . . • . . • . . . . . . . . . . . .  389,649 PunchinR' and shearing machine, E. J ones . . . .  ; . . . .  SSY,655-
ii'ence machine, wire, J. & C. Lane . . . . . . . . . . . . . • . . • .  SQG,751 Punching the eyes in axes, etc., ,device fort A. 
Fence makinll machine. E. Blod"ett . . . . . . . . . . . . . . . .  389,540 G .. rrow . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . 389.562 

Fence m .. king m .. chlne. P. Ml le .. . . . . . . . . . . . . . . . . . . .  389.590 Rack tor exhlbltinll garments. S. Wolersteln . . . . . . . 389,628 
�'ences. m .. cbine for makin.: picket. E. E. Witter. 389.7� R .. i1way. cable. G. W. Shepberd . . . . . . . . . . . . . . . . . . . . . 389,719 
�'ertl\lzer distributer. M .. laier & Smith . . . . . . . . . . . .  389.754 Railway system. electric. J. D. Nicholson et al . . . . .  389.s22 
F'ifth wbeel. G. A. I,ane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.1i78 R .. llway switch. G .  N. Rellf . . . . . . . . . . . . . . . .. . . . . . . . .  389.116 
Fire alarm sy.tem. T. G. Turner . . . . . . . . . . . . . . . . . . . 389.6'08 Railways. t.urnt .. ble for street. J. W. W .. rhurst .. . .  389.620 
Fire escape. J. M. Fink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.600 Reel. See Warping reel. 
�'ish. device for strlniling. F. A. Roberts . . . . . . . . . . 389.�98 Regenerative furnace. W. &; J.  C. Swindell .. . . . . . .  389.671 

Flonr packer. J. T. M elich . . . . . . . . . . . . . . . . . . . . . . . . . . .  ilS'J,662 Register. See �'are register. 
Flue cle .. ner. G. W. Berkshire . . . . . . . . . . . . . . . . . . . . . . .  d6!1.634 Regulator. See Pressure regulator. 
�·r .. me. See Emhroidery frame. Paper machine Resonator. tubul .. r. J .  H .. rrlngton . . . . . . . . . . . . . . . . . .  389;841 

frame. Ring. See Initial ring. Packing ring. 
Fruit gatherer. G. A. & C. F. �'lemlng . . . . . . . . . . . . .  389.697 Rock drill. A. W. & Z. W. Daw . . . . . . . . . . . . . . . . . . . . . .  389,740 
�'urn .. ce. See Bagasse furnace. Boller turnace. Rock drill. J. Massett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.587 

Puddling m .. chlne. Regener .. tlve furnace. Rock drill. steam. A. J. Sypber . . . . . . . . . . . . .  , . . .. . . .  389.775. 
Furnace. W. R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,575 Rocking chair. "dJust .. ble folding and convertible. 
Furnace gr .. te, Z. E'. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . .  389,8J3 Holden & Rasmussen . . . .  , . . . . . . . . . . . . . . . . . . . . . .  389.572 
Gu.uge. See Pressure gauge. Rovinlls, etc., mechanism for evening, G .  F. 
G alley. Schniedewend & Lee . . . . . . . . . . . . . . . . . . . . . . . .  389.607 Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . .  389.695 

Game scoring t .. blet .. nd Indlc .. ting device. A. Rules. attachment for carpenter's. H .. ll & Traut . .  389.647 
K uIper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.�5 Running gear. A . T. Dickey . . . . . . . . . . . . . . . . . . . .. . . . 3f)9 5M  

Garments. shoulder form fGr. J .  J .  Byers . . . .  . .  . . .  389.637 Saddle. riding. D. R .  L .. kln . . . . . . . . . . . . . . . . . . . . . . . . . . , 389.859 , 
Gas . ..  pp .. ratns for the manufacture of. T. G. Saw millS, automatic .. lly adjustable press roll for 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,51)7 gang. �'. o. Kilgore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.818· 
Gas burner. E. More .. u . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,Q.757 S .. W set, H. G ates . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ,. 389;6(4 
G .. s burner. Incandescent. W. J. McNorton . . . . . . . .  389.588 Saw wheel. band. R. H. Trumbull  . . . . . . . . . . . . . . . .. . .  389.1'23 
Ga� engine, H. Skinner . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . .  389,008 SC31e, automatic grain, T. J. Underwood . . . . . . . . . . .  S89,SM \ 
G .. s Hghtln" and extlnguisblng. system of electrl- Screw cutting die. A. Wlr.chlng . . . . .  ' . . . . . . . . . . . . .  389.62'1. 

cllI. H. T. Downs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,6.'12 Seal lock. G. W. Amos . . . . . . . . . . . . . . . . ... . . . .. . . . . .... 389,Til2 
Ga. saver. O. W. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.6'l.1 Seat. See ('ar seat. Vehicle seat. 
Ga. scrubber. J. F. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.785 Seed. delinting cotton. E·. C. Copper . . . . . . . . . . . . . . .  389.7J9 
G ate. See ll;nd gate. Semaphore. A. A. Strom .. . . . . . . . . .... . . . . . . . . . . . . . . .. 38,Q.611 
G .. te. T. M. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.823 Separator. See Dust separator. 
G lass Rrticles, manufacture of ornamental, J. Sewage and sea water, electrolyz.ing, W. Webster, 

Reder. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.595 Jr . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l89,781 
Grader. road. J . •  T. Mungen . . . . . . . . . . . . . . . . . . . . . . . . .  389,851 Sewers, apPllratus for flushing. H. H. Mitchel\ " . 389,7J2 
Grain binder. S. D. Locke . . . . . .. . . .. . . . . . . . .  889,581. 38!l.817 S.ewlng machine. buttonhole. A .  I •. · Coom bs . . . . ... . 389.541 coppar be silver plated without a battery. if so. how ? 

A. Not very satisfllctorily. 2. Will it be dnrable ? A. 
Tbe· coat;ng will be thin and not very durable. · ( 1 5) J. N. -Block tin is the onl y  com, 
mercially successfu l  l Ining ever u sed for . soda wllter 
fOlinuiins. Giass fountlllns incl oscd in -fron or steel 

Button. I. Dreichlinger . . . .• . . •  ' . . . . . .. . . : . . . . : . . • •. .  389.693· 
Grapple. D. S. Sanborn et al . . . . . . . . . . . . . . . . . . . . . . .  3&.l.8li6 Sewing mllchlne .  buttonhole . attachment. A. W. 
Gridiron . J .  W. S.nk"ey . ' ;  . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 889."60'.1 J ohnson . , . .. . . .. . . . . . . . . . . . .  , . ,  . . . . . ... . . . . . . . . . . . . .  389;57$ 

baOds or·cases have been 118ed. bnt are very heavy and 
somewhat · fragile. There is nothing danlterons in 
iron. though it may affect the color and taste of the 
water slightly. 

(16) H. P. asks : Can you tell me if· 
any olle ill this country haB tried to get the coating ot 

Button machines, nail and washer feeder for, �. 
B. Hal)lilton • . •  c· . . . . .  ,. , ' ._ • • • •  , • • •. " • • • •.. • " •... - · 38;1,648· 

Biittoiuii-,C. L:Ubry . . .  , . . . . • . . . . •  , . . . . . . . . . . . . . . . . . . .  :l8!i.86il 
Calipers. fulcronieter; "J. \) . .  Blshop . . . . . . . . . . . . .. . . . . 389.1.'14 
Cam m'Hlhanl.m , C. H. Wlllcnx . . . . . . . . . . . . . . .. . . ... 899,782 
C .. n for .... ln" machines. horn for. B. Adriance: . ; .  l!8!l.828 · 
Cane. J. E. Ha"le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.801\: 
('ane and camp stool . combined. H. HendrlckSOD . .'I8Il,8IO' 
Cane mills • • craper for. M. L. F·lowers . . .. . . , . . •.. .. . .  38i1.tlOl: 
Car coupling. J. Clarrldge. Sr. . . . .  . . . .  . . . . . . . . . . . . . .  389.1187 
Car coupling. I. Shotwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.600 

(Juard,' See Brldl/e gnard; . SeWing machine take·up, J. BoHoii . . . . . . . . . . . . . . . .  389";'/8B 
Hair dressing device. A. �'. Godefroy . . . . . . •  , . . • • , :  38!l;IiM: sewlnK nrdct'lnei; belt rernovinK and replaclnlf de-
Hatto .... ; P. J;. Pilrmlter . . . . . . . .  . .  . .  . . . . . . .. . . . . . . . . . ·S8Il.59.1 ·vloo. for. J. 80\t,,0 . . . . . . . . . . . . • . . . .  " . , . . . . .. . . .. . . .  389;7ll9 
Harrow .. nd seeiler. eoniblned disk. A . Corbin; Jr, 3R!t.541! Shaping fieecy masses. m .. chine for; E. GOldman .. 1l&Il.645 
Harvester and binder. gr .. ln. S. 0, LQcke . . . . . . . . . ; 389,84/1 Sh ield. ceart. H. G ros8 . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  38\1,745 
Harvester reel 8UPPOrt. J .  S. D .. vi8 . . . . . . . . . . .  , . . . .  38�.88'1 1 Shoe cabinet, W. S. Settle " . . . . .  . • . . . . . . . . . .  . . . . •  389.765 
H .. y rlcklng device. H. A. Alden . . . . . . . . . . . . . . . . . . . .  389.5.17 1 Sll1:lIal. See Thermostatic .llIrial. 
lIeatinll apparatus. electrlc .. l. J. Wle.t . . . . . . • . . . .  389.729 I Sled brake. T. Glllogley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.701) 
Heel trimming lD8<'h!ne, Noble &; Child • . . . . . . . . . . .  389.�59 1 Snatch block. T. R. �·err .. ll . . . . . . . . . . . . . . . . . . . . . . . . . . · 889.657 
H!ng. ilprlng. G. W. Warner . . . . . . . . . . . . . . . . . . . . . . . .  389.72'1 Solderlng tool . C. L. W .. llandt . . . . . . . . . .  : . . . . . . . . . . . . 3!lll.'1211 
Hmge, spring. G. M. Waldorf . . . . . . . . . . . . . . . . . . . . . . . . 389,866 Sole cutting die. O. Rock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3S9,768' 
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Spirometer, coIn-released, Howson & Crowe . . . .  o .  389,;48 
Spool. needle. and thimble holder. combined. S. 

W. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  S89.5W 
Sprlnlt. See Vehicle sprinlt. 
Square and bevel protract.or, try, F. N. Violet . . . . .  389,780 
Stamp, duplex hand, H. Robinson . . . . o • . . o . .  . . • . . • •  ;)89,667 

Stand for displaymj{ goods. H. C. Albrecht . . . . . . . . 389.;;;6 
Staples, ID 'lchine tor inserting and Clinching, 

Mandel & Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.661 
Staves. die for forming barrel, F. C. ROckwell . . o • •  3S.,Q,5W 
Staves, machine for crozmg. chamfering. howel-In2. u nd trimming, Htr8cl1 b eimer & Mueller • . .  889.571 
Steam boiler, sectional .  Dimmick & Smith . . . . • . . . .  S&t,642 
Steam cylinders, th rottling device for, G. W. 

Cisco . . . .  . .  . .  . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  389.7;l6 
Steam engine, E. G. Shortt . . . . . . . . • . • • . .  0 • • • • •  ' • • • • •  389,768 

Stereotype plate holder. A. O verend . . . . . . . . . . . . . . . . 389.715 
Stitch in" buttonholes, E. Fletcher . . . . . . . . . . . . . . . . . .  o&J,840 
Stopper. See Botl Ie stopper. 
Stove. open f .. oot, 'l'erste.:ge & G ohmann . . . . . . . 389.612 
Stove pOlish. L. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.6 ;6 
Straw stacking machine, W. S. Baker . . . . . . . . . .. . . . . 389,5:)8 
Support, extens ible. J. Kintz . . . . . . . . . . . . . . . . . . . . . . . 389,844 

Swing. W. A. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.s<U 
Switch. See Interlockmg switch. R"ilway 

switch. 
Table. See 'rurn table. 
Teleu:raphic cd.ll for messengers. etc., B. Du� 

binski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,839 
Telephone system. mechanical, A .  M. Rosebrugh. S8�,601 
Thermostatic Signal, H. J. Lutcher . . . . . . . . . . . . . . . . . 38U,5Si 
Thill coupling-, J. L. Culberson . . . . . . . . . . . . . . . . . . . . . .  389,793 
Time recorder, electric. A. Wirsching . . . . . . . . . . . . . .  383.626 
Tool. combination. �. P. Crosby. . . . . . . . . . . . . . . . . . .  389,54:9 
�l'ool. compound, R. \Y. Diefendorf . . . . . . . . . . . . . . . . . 38�,55;J 
Trap. See Ilall trap. 
'l'raps, manufacture of the bodies of stench, G .  C. 

Phil l Ips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :18J.761 

Tree felling machinc, W. E. Rickard . . . . . . . . . . . . . . . . ssn,5!)6 
'11ruck, J. '11, Towsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38!l,674 
TrUCk for moving buildings. G. Harden . . . . . . . . . . . .  389.568 
Truck, piano, 'Miller & W heeler . . . . . . . . . . . . . . . . . . . . .  889,711 
'l'ube blanks, opening and shaping, C. A. Mar-

shali . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.586 
Tubes, mechanism for making seamless, R. & M. 

Mllnnesmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,585 
Tug, harne, A nderson &. McPhail1 . . . . . . . . . . . . . . . . . . 1)83,6.;0 

Turn table, J.  D. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . . 88�,541 
':rype writing machine, Prouty & Hynes . . . . . . . . . . . .  J&I,&;4 
Type writin,.( machmes, type rest for, J. :.\1 . lfair-

field . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389,556 
Valve, balanced slide, G. 'V. Cisco . . . . . . . . . . . . . . . . . . 3&1�,737 
Valve cnt-otr mechanism, automatic slide, M. 

Wilkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.7Rl 
Valve t'or elevator spouts, switch, J .  S. M etcalf • . . 389.5�9 
Vehicle running ",ear, ).4 .... D u pee. . . . .  . . . . . . . . . . . .  . a&9,798 
Vehicle seat, sh i fting , (4\ Rightmyer . . . . . . . . . . . . •. . .  389.597 
Vehicle spring. E. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  :l89.609 
Vehicle toP. L. C. Shipley . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.767 
Veloci pede. R. J. Rombauer . . . . . . . . . . . . . . . . . . . . . . . 389,855 
Veneer, J. B. \VUson . . . . . . . . . . . . . . . . . . . . . . , . . . .. . . . .  3H9,£24 
Venti lation. system of, L. C. Tuttle . . . . . . . . . . . . . . .  389,6Hi 
Veterinary instrument. \V, :\ l y ers . . . . . . . . . . . . . . . . . . . ;*19,664 
ViolinR, improving the tone of, C. C. IIud�on . . . . . . aS9.81:i 
Vise. C. A. Chandler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.7H2 
Wal!on brake, 0. 1'. Baker . . . . . . . . . . . . . . . . . . . . . . 3h:J,82!l 
Wagon brake. G. C. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . :l89,777 
Wall case, J. R. H. II inton . . . . . . . . . . . . . . . . . . . . . . . . ;>89,747 
Warping reel, J. H. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . d8f1,86'� 
Watches, can non pinion for, H. E. Murdock . . . . . . . &3!J,66:. 
Water elevlltor, J. W. & J .  J. Adams . . . . . . . . . . . . . . . aSH.fiS1 
Wuter elevator, U. Benker . . .  . . . . . . . . . . . . . . . . . . . . . .  389,B:n 

Water fi\'ltuges, retiector for, S. P. Gilbert . . . . . . . . . . :i8!J,802 
Watering live stoc'k, device for. H. W. Conklin2' . . 3."9,546 
Weight motor, B. G. Mullins . . . . . . . . . . . . . . . . . . . . . . . SStJ,713 
Wheel. See Car wheel. Fifth wheel. Paddle 

wheel. Saw wheel. 
W indmill, M. J. S. Soli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �89.G70 
Wire. spoolin/ot machine, E. Earley . . . . . . . . . . . . . • . . . .  38!J,556 
Wrench. See Pipe wrench. 
Wrench. W. H. Brock . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  38U.6S5 
\Vringer. See Clothes wringer. 
\Yritinll machine tor the blind, J.  Ii". Mc Elroy . . . . .  339,756 
Zinc. apparatus for condensing metallic, E. 

W .. lsh . J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  389.617 
Z i n c  t'rom the vapors or fUmes arising in the pro-

('ess of zi nc ::-melting, condensing metallic, llJ. 
Walsh. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.618 

TRADE M ARKS. 
Beverages, aerated, J .  P. W. Von Laer . . . . .  . .  . • .  . . .  15,831 
Bitters, stomach, Hostetter & Co . . . . . . . . . . . . . .  . . . . . 15,S7:3 

Brandy I cognac. Gautier (i�reres . . . . ' . . . . . . . . . . .  15,87]. 15,872 

Co1fee and coffee compounds, Cbase & Sanborn . . .  15,869 

G oods, dress, J. Meyer & Co . . . . . . . . . . . . . . . . . . . . . . . .  15.874 
Goods, including Dlush, vel vet, an d other pile fab-

. )'ics� textile piece, Sir Titus Salt, Bart., Sons & 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,8.7 

Medtcal compound for external llnd internal use. 
Patton Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.876 

MediCines named, certain proprietary. Tyler & 
Embree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.879 

Mineral water, natural, A pollinaris Company . . . . . .  15,808 
011 cloths, etc., metalliC binding for. Tuttle & Fin-

neran . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 15.87'8 
S·ardines. J. Violett. Bird & Guy-Moyat . . . . . . . . . . . . . 15.880 
Shirttmrs, \VaIllsutta :\1 il ls  . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,884 
Soporific. preparat ion for use 8S a. Dr. J. G. Wan-

namaker Manu factul'ing Company . . . . . . . . . . . . . . .  15.885 
Thread, hnen, P. VrRu & Co . . . . . . . . . . . . . . . . . 15,882. 15,883 
Tobacco, smokin2, Fawcett Durham '1'obacco and 

Sn ull Co. . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . 15.870 

Underwear aod hosiery for both sexes and . for 
ch ildren, I. & R. MQrley . . . . . . . . . . . . . . . . . . . . . . . . . . 15,875 

Washing compound or mixture, American Soap 
and Washoline Company . . . . . . . . . . . . . . . . . . . . .. . . . . 15.8b'7 

DESIGNS. 
Gimp. C. Weinberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,619 
Handles for spoons, eLc., ornamentatlOn of, A. 

Dominick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.611 
Hose carriaQ'e body, A. Hrue�ger, Jr., et al . . . . . . . . . .  18,612 
Metal bindimr. M .  J. Wilson . . .  . . . . . . . . . .  . . . . . . . .  1R,620 
Radiator, J. B. Dyar . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  18.6 1 5 
gtove, heating. C. W. McCutchen . . . . . . . . . . . . . . . . . . . .  18,G16 
'l'orch, cam paign. I ... C. Beard:,ley . . . . . . . . . . . . . . . .  IS.tnl 
Toy savings bank. Shepard & Adams . . . . . . . . . . . . . . . ]8,618 
Type, font of, Iii. C. Ruthven . . . . . . . . . . . . . . . . . . . . . . . . . 18.617 
�'ype. font of printinlt. W. F. Capitaln . . . . . . . . . . . 18.613 

A ('rinted copy of the specttlcation and drawing of 
any patent in the foregoing Ii�t will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent deSIred, and remit to Munn & 
Co., 361 Broadway, New York. 

CaBo dlnD l.Jnl�nl" may now be obtained by the 
inventors for any of the inventions named in the for� 
golnlt list. provided they are simple. at a cost of $40 
each. If complicated, the cost will be a IIttie more. For 
rnll !nsr.Mlctlon. address Munn &;. Co •• · 361 Broadway. 
New 'f orL Other '"reIK" patenta lIIAl a1aO be Obtained. 

1 citufifi t �tutticju. [OCTOBER 6, 1 888. 

The STURTEVANT MILL Screw Cut
ting Aut� 

matic Cro •• J!'eed, etc. Crusher and Pulverizer Combined , 
Insi de .:tace, eacb in.ertion - _ _  1'a cent. a line. 
Back l'a".,� eucll i n se rti o n .. - - $1 .00 n l i u e .  

'l'he above are char�es p e r  agate line-about eight 
words per line. This notice shows the width of the line, 
and is s�t in agate type. Eng-ravings way head adver .. 
tisement, at the sa.me rate per agate line, by measure� 
went. as the letter press. Advertisements must be 
received at publication office as early 8S Thursday morn .. 109 to appe�r in l1ext issue. 

For Ores, Phosphates, Cement, and all hard and refrac� 
tory materials. Unequaled for capacity and economy. 

THE KODAK CAMERA 

Price $2�.OO. 

10 0 
Instantaneous 

Pictu res l 
Anybody can use It. 

No knowled"e of 
p h o t o g r a p h y  is 
necessary. 

The l a t e s t  and 
beRt outfit for ama .. 
teurs. 

Send for descrip
ti ve circulars. 

The Eastman Dry Plate & F i lm Co. 
� C> C:F.I:EIS'X'E�. l.V. Y. 

THE P H ON OGRAPH . - ·A DETAILED 
description o f  t h e  n e w  a n O  improved form o f  t h e  pho
nograph just brought out by Edison. With 8 PDgraVinge . Contained. in SClI<!"\: TJFIC A.M ��RIOAN SUl"PL I':
M ENT, N o. 632. Price 10 cents. 'ro be had at this 
office and from all newsdealers. 

SEBASTlAN, MAY& 
Improved Screw 

Foot &L ..... 1 .· .. ... l1li 
Power 

Dnll Pl"eSSeS, ChUCKS, Drills, 
Dogs, and machinists' and ama
teurs' outfits. Lathes on trial. 
Catalogues mailed on apphcation. 
165 W. 2d St., Cincinnati. O. 

I n  use on a larlle scal e. We refer among others to O rford Copper <'0. (Ore� & :\I attes). Constable Hook, N. J. 
Walton & W han n Co. ( Phosphate Rock},WUmington, Del. 
Paci tl c  Gnano ('0. (Phosphnte Rock), Wood's Holl, Mass. 

A ddress S'l'UR'l'E V  ,\ NT Itl J . . . .  CO . ,  
& 8  Mason B UIlding. Boston. Mass. 

In Cherry, Walnut, Oak, or 
Ash. all complete as Been in cut., 

Only $�.7�.  
W. S. BISHOP. 958 Grand A v e  . •  

N E W  HAVEN, CONN. 

GEN ERA TION OF STE A M . -A 
lecture by Geo. H. BabCQck dellverpd In the Sibley 
College Course. I. The production of Heat. Filmaces 
for burnir1.r bitumineus and anthracite caul, wood. �aw· 
dust, waste gas, natural g-as, etc., descri bed. II. 'I'he 
�
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t ai l l ed in 8 C l }!; l\' TIF[C A l\ol ERICA :o\ S U PPLEMENT, N os. 
1i'!4 and 6<!... Price 10 cents. To be had at this Office 
and from all newsdealers. 

With saw for cutUn� metals. Saves all the broken 
hack· saw blades. In use over two yeal's in all partM of 
the country. The new clamps bava the edges bevelled 
that hold the Raw. By mail. with one blade. 50 cents. 
Extra bladeR 8,!i'" x � " . "  Star, " 7 cents each, 70 cents per 
dozen. by mail .  Bladeq 8" x l" , " St UbS," 3a cents ellch, 
by mail .  Discou nt t.o dea.lers. 

lS CHl()TU � M FG. W O R K S, Noroton, Conn. 

Cataloguo 
Free 

of all our 

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

F O R S A L E  
THE FA CTORIES OF 

T H E  H A M P D E N  WATC H CO. 
A T  SPRI N G FIE LD, M A SS., 

Covering- about one acre of Ilronnd. with Engine, Boi ler, ����¥��i.��f�'g����!� .. � iCI�e��iii� 1����W,H���S.�(sp�\��� 
tield, .Mas!:!., or Hnlnpdell Watc h  ( ' 0. ,  Canton1 Ohio. 

MAC H I NERY PAL ACE OF T H E  PARIS 
Exblbition o f  1889.--Description of  t h e  main gallery of 
the machinery Pal;! ce, hn d ot the w.2!'( to(,t trusses 
which are to be used in ItM con struC1'ion . \ \  tth 2 en
gravings. Contained In SCI ENT I FIC AM IW I CA ' S u P. 
P I . >:M '''' T. No. �!l4. Price 10 cents. To be had at this 
01llce and from 8 1 1  newsdeaLers. 

N I CKEL ANODES, 

NICKEL SALTS, 
R O U C E S, 

C O M P O S I T I O N ,  
BU FFI NG WHEELS, 

ELECTRO &, N ICKE L 
P L A T I N C  O U T F I T S .  

P E TROJ"E U M  FUEL.-AN ACC OUNT 
GO I N G  INTO T H �  pour:rRY BU�I-
ness.- -\ paper by P. H. Jacobs, reviewinJ!' the commercial aspects of poultry raising, and giving mony useful hints upon the subject. Cont.lned in ScmN�'IFI O  A MEBICA "\:  S[TPPI,EMEXT, No. a96. Price 1 0  cents. '1'0 be had at tbis olllce and from all newsdealers. 

PAN AMA C ANAL. -:-A PAPER BY DR. 
of the Pennsylvania Railroan's experiments with the 
U rquhart system of burninloC petroleul1l on 10comotivE"s, 
and also of t i l e  experience of the Grazi-Hnritzin Ranroad with coul oil as a fuel.  Contained in SO I EN'l' I FIC 
AM �RICAN' SU PPLE.:\lEX'l' No. ti I a .  Pl tce ten cents. 
To be hl).d at this clllce and from all newsdealers. 

ARTESIAN 
Wells, Oil and Gas WeUa. drilled rt���� ��::J::Ut�::! rg-1%r= c';,��t'1"Jm�¥>� able HOI'8e Power and Mounted 
BteamDrilling Machines for 100 to 600 ft. Send 6 cents for illustrated 
catalogue. 
Pierce W,,\ I Rx('nvatorCo. �ew Yorli . •  

COSTS IN MANUFACTURES.-A LEC 
ture by '  H. Mptcalfe. U. S. A . •  delivered In the Sibley 
t)olJe�e course . -An elaboration of a system for tbe 
management of fHctor1e� and employes. A valuable 
paper . Con t ained in SCIENTIFlC A M E RICAN SUPPL ��MENT. N o. 60;, .  Price 10 oent •. '1'0 be had atthi. office 
and from all newsdealers. 

OIL WELL SU PPLY CO. Ltd. 
91 & 92 W A'rER STREET, 

Pi UI!bn l'lrh, I:'n •• 
M anufacturers of everything needed for 
·.A.�':J:"E S:J: A. l.V  �:JiJx.x.15I 

either Gas, on, 'Vater. or Mineral 
'rests, Boilers. Engines, Pipe, 
Cordage, Urilling Tools, etc. III ustrated catalogue, price 

lists and discount sheets 
o n  request. 

��RI�T .PRESS iW. Circular size $8. News. 
paper size $44. Type setting easy. 

. .  printed directions. Send 2 stamps 
• our Wllf'lr catalogue presses, type,. cards. 

C ' Rnt! &c . •  to factory. KELSEY ", 00. It£ a uo Meriden, Conn. 

THE AGE OF THE STARS. - BY 
Prof. Janssen . History of the discoverles ·that have led 
to the introduction of the doctrine of evolution in the 
science of astronomy. Contained ln SCIEN T I F I C  AMER .. 
ICAN S U PPLEM "NT. NOS. 630 and 631 . Price 10 cents 
each. To be had at this office and from all newsdealers. 

PROPULSION OF STREET CARS.-
A paper by A .  W. Wright. I n  which a n  endeavor I s  made 
to :solve the problem as to the �mount of power reqll1red 
to st 1rt a street car and keel' it in motion under average 
con d itions. Contained in SOl KXTIFIC AM I·� H. I CA ;\'  SUP� 
P L E >t " "T. No. ;) 3 3 .  Price 10 cents. �'o be had at this 
office and from aU newsdealers. 

INGERSOLL ROCK DRILL CO., 
to PARK PLACE. NEW YORK. 

I m proved " ECl i pse " 
� O O K.  :I> � :J: x. x. I5I .  

For Minmg, Tunneling, Shaft-�!!l]f�:: anif�;�rf�lnds �l���l'!�� c�. tion. J .. ine " AIR C01\IPRESS .. 
OR ers, Steam Bnd Horse Power 
�n �:;:f

iC 
�����n

\t��t\���; 
Send for ful l descriptive Catalogue 

STORAGE BATTERIES FOR ELEC-
tric Locomotion.-A paper by A. Reckenzaun. oft'ering a 
few facts and figures relating to the present state of �he 
sutJject of the a.ppUcalion of stpr8Re batteries to loco
motive purposes. Contained in �CI ":N'.rlFI 4 ·  AMERICA S" 
SUPPL"ME"T. No. 6 2 � .  I'rice l0 cent •• To be had at 
this office and from aU newsdealers. 

SHIP W A VES.- BY SIR WILLIAM 
Thomson . A lecture delivered before the Institution of 
Mechanical Engineers . -Definition of wav ... . 'rbe difler
ent kinds OJ Wllves. Waves, produced in water by bmlts 
and the wind. How the wave procession is kept up. 
Elfect of a sblp's build In <au.ln g  wav .. s :  With el�ht 
figures. Contalned in :-:'CIF.NTIFIO A MERICA N SUPPLI':
M I':NT No. 6 1 ;). Price ten cents. To be had at this 
office an�fro llJ all newsdealers. 

CHARTER'S GAS ENGINE. 
2 to 25 H. P. The Sim plest. most Reliable. and 

Econo
i�

i ��\s?e
a:c:.ngine 

An impulse at every revolution. 
Perfect steadiness g uar"lnteed 
for A rc or Incandescent Electric 
Li�ht •• 

Independent of gaR works when 
de:dred, and IlInk. ·s its ft'ft· .. 
Ir8fe

a
�t�o;<;�0�t �.�eC�::� ::� 

bout' to ea ch i n d i cated H .  I'. 
A I'el'fectly Saf" Motol' 

for A l l  Places and Purpose •• 
New York Agent. JOHN J. BOCKIE, 47 Dey Street. 

Chicago Agent, H. H. LA THAM. 318 Dearborn Street. 

Wil l iams & Orton Mfg. CO. 
P . O.  B ox 148.  S'l' E RLING, ILL. 
N ATURA L GAS INDUSTRY AT PITTS-

8�:;p:n;�A�I�ti'f 5 �
i
T��rrll?fo��� CJ'O�m��dVi�I'1lo,�� 

W. Nelson on Flome of the difficu1ties to be overcome in 
th e prosecution of this wHrk. Damming the ChuJ!rea 
River. Extent of the parth cutting. Oce,,1 D tides. The 
climate • . Prevalent diseases. Cost of the ( "an, · l t n  Jives. 
Cost of the work . Contained in SCIENTIFIC A M E H I CAN 
SUPPL "M " � T. No. 6 " 3 .  Price III cents. To be had at 
this o:ffi.re and from aU newsdealers. 

No. 11 PLANER & MATCHER 
Double Belb·a aocl Geared 

Lowe ... noll .. 
SpMial Machinery for Car 

Work and t h e  latest tm .. 
pr(lved Woodworking Ma.-
chinery of all kinds. . 

C. B .  ROG ERS & CO. 
Norwich, Conn. 

109 Libel·ty Street, 
New York • •  

T H E  MODERN ICE YA CHT. - BY 
Gp-o. W. Polk. .A. new and valua.ble I!RPer: containing
full practtca] dtrecti0nR and specltlcatlOns fOl' the con .. 
strllction or the fastest and lJebt kinds of It.:e Yachts of 
the latest, most approved fOl IDS. Illust! att�d wtt.h en
gravings drawn to scale, sbowing ttle forID , p05.i'tion. 
and arranltemellt of all the parts. CGntained In SC I EN
T I F I C'  AME H IC'AN �UPPLEMr.N'l" No. 6·..! 4 .  Price 10 
ceuts. To be hai at this office and of a.Il newsdealers. 

J 
iti)hEhmg�l 

DIES lHD DTHERTDDLS 
rw .. �fIt ... tlMI "  

HAMMERS 8:::J ::.����C�OO� . 
� &: I'1Irker Pres. Co. 

. ........... moaa. . '  
Branch Office and Factory, 203, 205 & :107 Center St •• N .  Y. 

ON R ED A ND l'URPLE CH LO RInE, 
bromide and Jodide of �nver.-On HeJiochromy .  alJd on 
the latent photo�raphic ,maH. By M. Carey Lea. 
A series of papers st owinll ( ' ) that chlorint>. bromine 
and iodine are capable of forming silYer compounds ex
hibiting beautiful ('oloratinns Hnd posse8 � iD� great 
stability ; (2) that of these substances . t h e  red chlori de 
sho \\ s  a ten dency to 8 reproduction of ('olorl' ; and (8) 
thA t  t hese subr-tancps constitute the Betu " 1  mat(-rial ot 
invhdblf" 

t
botOgraPhiC impges. and th at such mFteria.1 �al;g��� c�n7�f�!IJ

e
1n

b
�ctll�

e�/,�M�ll��V�i�(�U� (���)��� 
M E" TS Nos. 6 1 �. 6 1 6 . 6 1 '" . 6 1 "'. P , lce ten cents 
each. or 40 ceI!t. for the series. '10 be had at this olllce 
and from all newsdeal�rs. 

Makes a perfect 
Pipe 'Vrench ot any 
screw wr4!'nch. �end 
for circular. Agents 
wan t ed . I I .  W .  A T
W A 1'ER. :-IS \V u rren 
Street. N. Y. City. 

C O U N T.ER�Hl K and DRILL (;OlU.JUNED. 

TIFIC AMERI C'A X SUPPLJo'M (I;NT. No 621 . Price IO cents. 
�'o be had at tbls office and from all newsdealers. W!!�Ettcll! �JS§sJ!fS I ����jiPiPiii�n�iii 

W h itcomb La l b eM. date of July 1. 1888. 
American Watch Tool Co., Waltham. MllSS. The Countersink follOwing the Drill, the jnb Is finish. 

ed at one operation. saving the adjusting of tools and 
work twice. Made by 

----

COMPARATIVE VAL Ul!: OF STEAM 
an d  hot 'water for tranflmitting heat and power. -An 
elaborate I1lscussion of the subject. by CharleR E. Emory. 
Contained in SCI ENTIFIC AME HIOA N 8UPl 'LEM VNT No. 
6 1 ol .  Price ten cents. To be had at tbi. office and 
from all neWsdealers. 
---------- --- - ----

USEFUL BOOKS. 
Manufacturers. AgrIculturists, Chemists, Kn�i!le�rs. Me

cha"nics. Builders. men of leisure, an4 professional 
men. of all classes. need good books in the line of 
their respective chllings. Our post oftice.department 
permits the transmission of books throuJlh, th.e maila 
at very small cost. A comprehensive catalojilue of 
useful books by ditferent authors. on more than fifty 
ditrerent subjects. has recently been published for 
free ·circulat ion at the office of this paper. Subject.s 
classified with names of author. Persoos deSiring 
a copy. have only to ask for it, and It will . be II!ftU8I\ 
to them. Address, . ' . 
DiUISN & <.:0 •• 361 urQad.wa,� lSew York. 

INFLUENC E  MA CHINES.-A PAPER 
hy James WimRhurst, Irtv!nl!' a completil "ccount of the recent. forms of generators of static electricity. With 13 ligures.  ('ontained i n  SCIF.NTI F I C AM F. R ' CAN SUP
PLEM >:NT. No. 64-7 . Prire 10 cents. To be had at this 
�1flce and from all neWSdealers. 

TbemOMf IilIl CCPlilfilfn l l �  .. b'rl f"lltor 
:feu· I .ou ..... Pn l l p.YIIII I .. lI ..... 

W i ley &:; U u sMel i Mflr. Co., Greenfield. MaIOlO. 

AN EW �;rALOC UE 
VA L U A B L E  PA P E R S  

Contnlned in RCI I' '' T I FW AMERICAN SUPPLEMENT. sent free oj charge tn a n y  address. 
m UN N  &:; (;0 •• 36 1 Broa dway. New York. 

H U D R O N  R T V E R  B R I D G E  A T  

��l::���H:ie -r�u
l
:s�,

ure 
G��e�81 cde�����io�', �:o���!� 

tionfl, Ruperstructure. 'l'empora T Y  Stali!'inll· Trestlf' Wor' 
W ith 3 pnjilravinp:s. f 'ontaipei in flcx ' NTIFlf A M ��R1 f 'AN SI· PPL >:MENT. No. 64 6. P 1ce 10 cents. To be had at 
this office and from all newsdealers. 

L6��l�r."�N��i����TR. E LECTR I C  L IgHT A N D  POWER. HIllhly recommended by those who Edeo system o f  Arc and Incandescent Lighting. DI, 
have used them for the past two rpct or In con n ec' ion with the Fltorage Batteries of the. 
years. �fC very reasonabl e. Evpry . F.:lectrl�.al Accnm111Htor Cn. nynRmo�. "Motors, LamPi, U8pr of machinel'Y should have our �8ttertes, anrl General Elp,..t:ri�"l �11 JlPlle8. V�taID'�,& �':"�.:i'i.'iiat.l 0 . THE )��CJ;:��:��� 'tf�l!l;� p.. 
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OCTOBER 6, 1 888.] 
Joshua Rose's Great Treatise on 

Steam Engines. 
LATELY PUBLIIIlIBD. 

MODERN STEAM ENG INES 
An Elementary Treatise upon the Steam Engine. writ. ten In PIll.ln Langulll<tl. for use in the Workshop as well as in the Drawing Office ; giving fuU exp:anations ol tha Construction of MOdern Steam Engines ; Including �lrr-��pr:t�W��f Jl::�e a:xu'lin�lro�st�r ih�°t't'::: ti008 of VariOus Kinds of v�e8, Valve M.OTionS.'�\Dk M otlou8. etc .. therellJ' enabling the Ordinary Engineer 

�o���:�:,{i��".:igtt':.e. ��':t rt�f�fl��t �ve'l�vit��!mr.::r. upon thp. Drawing BIlard. Br JUSHUA RUSB�I . .JjJ. D-1��lZm. �f�=� a� ��'!r!\�W<YI'ptfes. 
OTHER BOOKS BY THE SAlliE .lllTHOB. 

The Compl ete Prn ctlcal Machinist, embraclnll' Lathe Work. Vise Work, Drills and Drilling. Taps and 01 .... Hardening and Tempering. tbe M"Jdng and Use of Tools. Tool Grinding. Marking Out Wort<. etc. IlIus· 
���da�a r: ��{��g:ew��re��li��o. th?roU�hlY${'&i 

I\l eehrul i c n l  U ."n ,vinl{ l" e l f.'rau kbt. comprising Instructions In the Selection and Preparation of Draw. Ing Instruments. Elementary In-truction In Practical Mechanical Drawing. to"eth .. r with 1llxamples in Simp'e 
�g�n;:��:y G��r E���:fs�"'I. ������rmM��?b��:ni��': and Boliel'S. Illustrated by sao engravings. SVo. ".00 

T b e  SI i d e  V a l ve l ' I.·lI r ' ; ca l l y  Expl ll l  • •  ed,  embraoing tllmple and Complete Demonstrar,lons of the Operation of each Element in the Slide Valve Movement, and llIu<tratlng the Etfect. of Variations In their Proportions. 'by IllxdDIples carefnIly selected from the moot recent IIdld successful Practice. Illustrated by S6 engravillllS. 12mo, • • • • $1.00 
SteRID Hol le l·".-A Practical Treatise on Boller Construct ion and Eramlnatlon. For tne use of PractIcal Boller MaJrers. Boiler Users. and Inspectors ; and embracing In plain ligures "II tue calculations necessary 10 Designing and ( I.sslfylng Steam BOilers. Dlnstratetl b� '13 engravmgs. Svo. 200 PBiles. • • • • • $2.00 pro 11lUBtrated 0IrcuIa ... • � the full contents 01 Joshua Bose', Works . ...... t free 01 'JJOstafI'J to any one in anll 

part 01 the World who wUI fr,v('Tlluih his addresB. .... The above or anll 01 O'WI' Books sent bll mall, free 01 fI08�b at th£ publlcatwn =, to anll ad4Tess in the tOOTld. 
Books. 84u;:;::'��,f�"ror:::,.°M:J:=�� tile whot. """""'114 all 01 th£ branches 01 Sdence applted to the .Arts. Bent frU and tree 01 fIOBtag. to anll one in any part oj the worid who wa! furmsh Ms-add ...... 

H E N R Y  CA R E Y  B A I R D  &. C O . , 
INDUSTI U AL PUBLI9H"RS. BoOKSELLERS & IMPOItTBRS 

810 Walnut St., Philadelphia, Pa., U. S. A .  

A P E R F E CT S E W I N G  MAC H I N E  \(?:i � ,( M O T O R . I � 0')\ S- - R U N S  BY H Y D R AN T  WAT E R  ) - _� P R E S S U R E  - " I f C " T  _ � � L T £ 1 5 0 0 l ,-, � '  � \ 1  p � c:- T [  S E ND F O R  C I R C U 1_ AR / 0 \(  (r 1'111 T U E RK WAT E R  M E T E R  CO \ 1\\ I I S 'Y R AC U S E  N Y  

TH E DEVELOPMENT OF THE MER-cnrlal AIr Pump.-By Prof. Silvanus P.Thomp!!on . D.�c. An interestln" historical paper In which tbe various mercurial air pumps In use from early times up to the present 
ft.e���!��!nd<l,,���rib�� :.. Yll�:::�:U3g'..r:: 

1titufifit �mtritau. 
OUR PRIDE. The I'auern Maker. Has two InCh����I·�y:t&�tf;ro"����el::� ���ln'!n·t:l:feer; 

CAMERA BELLOWS. - F ULL D ESCRIp· tion. With 12 figures. ty means of which any .. mat.eur can easily make a camera bel l ows fur himself. Can· talned In Scn' �TI1I'lo A lIIERICAN tlUPI'LEMENT. No. 62lJ. Price 10 cents. To he had at this office and from all neWSdealers. 
.A.�T%_T%C Jlll:OD:IiIL F'OEloJIII: .'l HADE TO ORDER 

, • ONB' S EXACT SIZE. With thIS Form � Dress Fitting is a pleasure. 
S. N. UFFORD & SON, 43 We.t St •• Boston . 

UMITTNG NUMHER8 OF TEETH IN Gear Wheels.-A valuable paper by George B. Grant treating o f  too difl'erent methods of determining the limiting numbers of teeth In gear wlleel. when small f!����t.� ��I:t":�YS�::'� Ct����_m��lial�13� volute system. Unrevers ·ble teeth. With 11 �ures. Contained In the SCI�N�'lJ/lC A H E IU (, A.N SUPP I.BH KNT, No. il9". Prtce 10 cents. To be had at this office and from all neWSdealers. 
P H I L A s p e C I A LT Y  co. Office, 110 N. 4U:.�hl.A�aE���'1;'iP,B-1OO Broad St., 

FurnIshes capital for introduL-tion of meritorious Inven. tlons. Accepts agencies for .. lable good •• patented or othe.wtse. 

���E�':J'I�.'::.��r:c:rs Price ,1.00 : but for 00 
dl!18 •• we will sell , for NoW, postpaid. Remit In w h a t  Is most convenient. Send for our 48-

=�d Ill�t free ; a l  s o  " How t.o use a Razor." If we sell you one k n i f e, 
& GROSH, 40 S Street, Toledo, Ohio. 

TH E  PENNA. DIAMOND DRILL & MFG. CO. 
IIIRDS 80RO, l'A., Builders of High Class Steam Engines. Diamond Dril ling and General Machinery. Flour Mill Rolls Ground and Grooved. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR M ETAL, 

without steam pow-.r, by using outfits ott.he8e KachiD.es, 
oan bid lc.wer, and save blore money from I];;��� 
theJrj ob8, Uiaa by auy othermeBDI ror doing 
tbelrwort. A lso rot' IDd1l8trlai Bchoola or HOllie 'l'rallWlg. 
With them boy8 caD. lLf.,'Q.ulre practicaljour
Deymen's tradel berore they "go tor them .. 
selves." Pllce·Lilt CatfL}ogue Free. 
W. F. a. J O H N  BAR N ES CO • •  No • .  19911- _ _  Buby St., 1IOckford, m. 

The only boo\< of the e kind In the world. _ . � " THB BA NJ O "  ... - � 

A new book by S. S. Stewart (edItor and publisher of the BanjO and Guitar Journal). 1 12 pUlles. bound In cloth cover&, Clnly 50 cents per copy. mailed free of postage to any addrf'sA. This book contains more reH.l lnformat ion on J\merica's NfltiOJlal lnstrument than al l other works combined. A lso U The Banjo PhtlmophicaUy," a lectu1 e by 8. �. Stewart. price lOc. The Banjo and G uitar JO'WI'-
....1. 1�.d:e��F!'W·�T��8�';;rc�d�[.�'P'hiiadeIPhla, Pa. 

ELECTROTECHNICB D E  F I N  I TIONB and DesljUlations in.-A list of tbe .ymbols proposed by �ci ��::�:,!��.�le�Ilgal N;���s�afJ���:e�nl':. e���: J< N T I 1I' 1 C' A HE I l I C A N  tlUP P I , " ,U "NT. NO. ilOI). PrI"" 10 cents. To be had at this office and from aU newsdealers. 

22 1 

Uni ted �tntes En lrhl ee .· OWce, 34 West ('on" 
lITeRS St .. eet, DETIIOIT. MI(,H., S�ttmlm' 15. 1888. Sea'ed proposals. In triplICate. will be received at this office until 2 o'clock p. m . •  OClober 15. 1 888. at whlcb tlnle :gftl!-';,�'i. t�:a ���I::rrf�����.re.."he:tinf�r ofew�t:�il River at the locsllty known as Lime Kiln Crossing. The government reserves the right to reject any or ail proposals. For further information apply at thiR office. O. M. POE. Oolonel oj EngiJneer •• Bot. Brig. Gemral, U.S.A. 

'I.'DE TOWN OF I�I N DSA Y 
Is desirous of obtaining the services of a good 

P R A CTICA L H Y IHlA iJ L I U  J': I'\ GI !'i I.:ER. Must be well acquainted with all the modern principles for supply of water for domestic and lire purp. ,ses. Testimonials of efficiency required. All communications addressed to the undersll'ned. 
THOMAS W ALTERS. �layor ot Lindsay, Ontario. Canada. 

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap.  

To any person about to erect a dwelling house o r  stable. either In the country or city. or any builder wishing to examine the latest and best plans for a churcb. school house. club hou.e. or any other puillic building of high or low cost. should procure a complete set of tbe ARCHJ-o 
TECTS' AND BUILDERS' EDl710X of tbe SC U'NTIFIO 

AH ERICAN. The informlltlon these volumes contain rendel'S the work almost Indispensable to the architect and bui lder. and to persons about to build for themselves tbey will find the work su",gl'stive and most useful They contain colored plat ... of the elevation. plan • •  ud detail drawIngs of IIlmost every claos of building. wIth speclflca. tion a�d aj,proxlmate cost. Four bound vol umes are now ready and may be oDtained. by mali. direct fl'flm the publlsilers or from any newsdealer. Price. '!.OO a volume. Stitched in paper covel'S. SubscrIption price. per annum. $2.50. Address and remit to 
MUNN & CO., Publishers, 

361 Broadway, New York. 
ward drlvinll' pumps. �. &mbloatlOn pumps. V. InJector pump!!. VI. Mechanical mercnriaT pumps. With 86 eOJ(raTlnt!8. Cootainert tn Sm lr. ' TI1l'IC AX II:BICAN 
SUPPLElIIr.NT. Nos. 6'40, 6 " 0  and 63 I. Price 10 cent. each. To be had at this uffice and from all newsdealers. 

THE OONTINENTAL IRON WORKS, 
:aR.OO�X.-Y1V, 1V. -y _ ,  �t�!!,�m1.i,mmffil;Jniil' c�����:I�i - -

I l CDRR�G�TED flU[S ' 
SOLE HANUlI'ACTUREBS 011' winter c i t  I e .... ifllllll_ ... _ " . of �'Iorida and 

CORRUGATED BOI LER FLUES E. o. MClt'��mjck, c�el l·: Pa.8. A g:��.
t�hicn:: GUilD It, GARR ISON Bs'C»Q:JIE.LY1Y. 5. Y • •  '0'. s_ � Builders of Steam Pu "' p .  for T,iqulds or Semi.liqulds. HIgh Grade Vacu u m 1- u lnp,. Fi lter J- ,"eJlla P U ID PS, Ai ... • COIDPrrs""olo " ,  ,\ c i d  IIl o w' e l"'" Feed P O IU PS, A KU RtO,oM. ( � o n cl f'l n Mel·" for Palll", Enll'ine8, :SteaID 

P aw PIf, Vac u u m  A p pa l"a l alf. e l c. 

I 
p 

Under their own patents and those of SAMSON FOX of Leeds, England. 2 n d � MAC H I N E R Y a � 
MADE IN ALL SIZES, WITH FLANGED OR �LAIN ENDS. N. Y. Mach'y Depot, Bridge Store 16, Frankfort St. N.Y P'" Take Ferry from lOth or 23d St., N. Y., to Greenpomt • ...,. • 

WOOL HAT MAKING. - FULL DE· scription of the process.-W 01 w.shlnll. c'lrdlng and formillg, settling, Dumping and washing out, stretcb. iog or .tumpllll! . drying. storing and .teamlng. pulling out, dye;ng. bloCklnll'l storlng. preSSing, finlsb lng. round:" loll'. curlin" and Iron n .... IlBring\ trimming and sbllping, velourlng of!. Wltb 20 filfnres. Contained In SCIBNTIJI'I C  
AMB I CICA N "UPPLEllENT, NoS. 626. 6'lN, and 6�9. Price iO cent. each. 1'0 be had at this office and from 

WEITKYER PATEl!fT FURliACE 
BOILERS OF EVERY DESCRIPTI ON. 

all newsdealers. 
IDE Automatic Engines, Traction and Portable Engines 

STEA.:mlI: R.OA.:J:) R.OX.X.ER.EI .. 
D40TOR.S. The most efficient and economical means of obtaining from one-

BAaufaetured II, Fou n d ry a n d M a c h i n e  Department, 
Harrisburg. Pa., U. s. A. 

�����J? fi�e:::)�g�·!C?riberd':,':,� ttiegreatest amount of work wlt)l the use of the smal lest stream 
�n:r;:rCh':r..'::l���J'':.'l:K�r�nlW: Printing Presses, Elevators, Church Orllans, Cofl'ee Mil l •• Sewing Machi.nes, IJathes, Dental <.;nntrlvance.. and In fact, any .r��':h�n�:�ha�;'a'raullc Street, Binah lllDtoll, .N. Y. 

A M M O N IA SULPHATE.-A PAPER 
��s��s��o�:��;': �a�'in��������'f"����;��P�m; 3 filfnres. CQntulned In tlCI E " T I II'IC AM ERIOAX SupPL"H""T. No. il66. Price 10 cents. To he had at this oWce and from all newsdealers. 

M A D E  W I T H  B O I L I N C  W AT E R .  

E P P S , 'S 
C R AT E FU L-COM FORTI N C  

C O C O A  
M A D E  W I T H  B O I L I N C  M I L K .  

AutomatioC&t-Ene:ines Horizontal and V;Hcal. 

· Y ORK. M A N UF'G 

D UP •• EX G.\ S ItEG U I ,A 'I'O R  C ·O. City. 
emlD tr.. and state rights for ... Ie. On exhibition at 10� We .. t 4 1 ., �treet, New York. 

THE C2J!r!!!2nd�ePe�Tn���� No 8�al pHoper, DO stencU, no special pen required. The naturiLl handwrltlnll' 18 80 exceeding ���t�� �!'1l:';8���I1� ci�c�la� 

E CLIP SE have been taken for ordinary written letter.. Circnlu.r and speCimen on application. 
FELIX F. D A U "  & CO., 

. 698 Broadway. New YorL 
BALL ENGI N Jo.:  CO. 

E R I E ,  PA •• 
HANU Ii'ACTURBR8 011' 

AUTOMATIC CUT·OFF ENGINES 
�?: :�C��ge�i�:�':.ta;���: Ing. and all purposes where a close Iloverning engine is Indi.pen.able. 

ASBESTOS FELTI N G  wKs'lHai r - Felt 
Cement Felting Coverings 

98 BaldeD La .... N.Y. I For Heater, Steam Water Pipes eCLA1l!'� !2!�B!'!��t�!'eBf!t!��ELS 
Difl'e.,.,t Styles. catalogue Free. 

Geo. P, Clark, Box L.Windsor Locks, Ct. PERFECT"":;SPAPER L E $ 1 0 00 to  $50 00 R:htn��
t
j,r.! N E ... ..-... F I  . .  . fitable b u s l -. nes.. m agic ),n uterus and View" of popular sub-The Koch Patent l!'Ile. for preaerv1ng newspapers. Mag. Jeer.. CataloJl1les on application. Part 1 Optical. 2 azlnPs. and pamllhlets. has been recpntly Improved and :Matbematlcal. 3 Meteorological. ' Magic Lanterns. etc. 'Ptlce reduced. Subscribers to the SCI ENTIFIC AHE K I - L. MA !Io Al'iSE. � Matlfilou Streee, Chica lro, Ill. 

ETIOLOGY OF SCARLET FEVER -A 
�1����I�r fe;;e�·t1f��".ziti.:es;;�en o'th'ins�md����'ita���g cows to which a mild f Orm of the disease has been g.ven by man. Uontalned in Sf'I E .'\Tl 11'IC A M I<:RICA :" SUPPI,ElIIE.�T. No. 620. .Price 10 cents. To be had at this office and from all newsdealers. 

W;!;!vE E��:L:i�:l�:'L ings of Hydrauli\,: American 
W E L L  WELL Well Works. 

T O O  L'S, Machines Aurora, Ill, 
Branch House: 11 and 13 S. Canal St .. Chicago. Ills. 

TIlE CIJ8IIIAN KEY DRILL CHUCK. This Is an Improvement over all other chucks of Its clMs and Is fully guaranteed. 
DTAM. HOLDS No. 1. 2 1n .  0 to }{ In. No. 2. 2� In. 1-64 t.o " In. 

fll����:l t:: t�: a8g8��'l� 
CHUCK Co .. Hartford, Cunn. 

a I T l" q ll al'P. Oval, o1' U ou n d  Sm ooth H ole •• For carpenter. cnbinet, Rnd �attern work, M 
�;'�PI=e:t·�o .• 'r7R�"a�de�etan��g�r.rt ('AN and SC l B "TIIrIC A M B I,JI'AX SUPPLEH I':NT CSn be . snpp:tedJor thE! 10.'" price of 'l� b" mall. or '1.25 at the -:;:;:::::::;:::;;:;::;;::;:;:::;:;;;::;:::;;:;;;;;::::::;:::::::::::::;:::::::::::::; office of this paper. He�Y7 . I'd ,Ides ; inscription , " SOIEN'rIFie A.I IERlOAN " ·  n ailt. Nece8118ry for P U L L E Y  8 H A N  C E R 8 PROGRF.�S MA OH I N IC  W ORKS, every onewbo wishes to preserve the paper. Address , ' .A.  dz: F :aE.O�N 

l UU� N � C O., Pnbllshers SOlENTI1I'IO AJlBBICAlI'. F R I C T I O N  C L U T·C M E 8. 44 PArk." P1aoe. :N": '9". 

·I C E  & REF RIGER.AT I NG i��:�;:'''t 

RAIL W AI AND STEAM FITTERS' SUlPLIES 
Rue's Little Giant Injector. 

SCREW JACKS, STURTEV AN'r BLOWERS, &c. 
J O H N  S. URQUHA RT. 4 6 Cort laudt St., N. Y. 

CHEMICAL AND ALLIED INDUS-trles.-By Watson Bmllh . An eiaborate report upon the objects i l lustrative of the prOlll'ess. advance. and presen< ",osition of the chemical industries shown at the Manchester Royal JUbilee Exbibitlon. Contained In 
:�W��1I'J� �f��I<':¢i�!lg�:����:;;�o�£8Cp.-:'�lI0��h'e series. To be had at this office and frow all newsdealers. 

B A R R E L  lU A V H I N ERY. 

E. &. R. BOI.ftU:S, 
BUFJI'ALO, N. Y. 

Put an Electric l3ell in your house or shop, 
YO'll call do It yGUl'llelh rith our COIII�ete Outfit. l'1'Ice ID 60 Outlit cons�8i: �:e� �l':.�':,:�l&�les�l,.i""h ButlA>u. 

c. :e::. J'ozr:e::s c!= :e::e.O •• 66 d: 57 Longworlh, C I N C I N N AT I  0 It is important to us that YO::' mention this pape�. • 

SH ORT-HA N D send for Catalog of Books and helps E LF TAUCHTfur.elf.instructlon · 
�P�:<fN��I�t�·r�s�fi.'tWr16I'cl���t't�I�� 

FOUNTA I N  P E N S  �1�����.!:f:iantcIl;.IM.f,: 
A S 1 t ll a t l o n  Wantl'd as Superintendent of 011  Well or otbl'r borings. on any part. of the Illobe. by a man of twelve years experience in American, and four years In Euro.lJ'J'::,��ltJll1Plol:&ek��.e&.iBe;X 773. New York. 

l PLAYS 1'!.��Oo'r.�rUb-r;��l��::rs����!r: 
logue tree. T. s. DENISON.Chlcago.IlI. T� S cientific A merican 

PUBLICATIONS FOR 1 888. 
--0--Tbe prices of the difl'erent publications in the United States. Canada. and Mexico are as follows : RATES BY M A lL. The SCientific American (weekly). one year • ea.oo The ScientlUc American Supplement (weekly). one year. • • • • • • • • • • 5.00 The SCient.illc American, Export Edition (monthly) one year t • • .. .. :.  ' . .  6.00 The �ci .. ntlllc American. A rchitects and Builders Edition (monthly), one year. . 2.50 COMBINED RATE ... Tbe Smentillc American and Supplement. . *�.1lO The Scientlllc American and Architects and Build-en Edition, . b.OO The Scientillc A merican. Supplement. and Archi. tects and Huilders Edition. . • • • • 9.00 

Proportionate Bates for Sial Montha. Thls lnclutle. po.t8jle, whlcb we pay. Remit by postal or 8IprPRR money order. or draft to order of 
M U N N  &; CO • •  361 Broadway, New l·ork. , 

.... & .. -J �  ...... u:s .... �tnr;a��ra:o': W=ftWW ;! �.:r.w����='DC: 
© 1888 SCIENTIFIC AMERICAN, INC.
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U:�:el!;::e�' ::�C :=::�n:: : : :  it.�e.r�81r�!�le. 
The above are charges per agate hne-about eillht 

words per line. This notice shows the width of-the line, 
and is set in Rllate type. Engravings may head adver
tisemenu at the same rate per agate line, by measure .. 
ment, 815 the letter press. Adverttseme.nts _ must be 
received at publication office a8 early as Thursday morning to appear in next issue. 
-----======= 

Beware of Fraud, as my name and the price are 
stamped on the bottom of all my advertISed shoes 
before leaving the factory, which protect the wearers 
-�\i-���S��g�. Pjj��g��� !h���

iO
:t �

o
�:�clj ;ri����� 

says he has them without my name and price stamped 
on the bottom, put hhn do wn as a fraud. 

w. L. DOUCLAS 
$3 S HOE. CEN:�E':..EN. 
sIJ��

e �3' i"fcfls �:';
A
-Nfl

S
�J�:tl�O��\!�i 

the feet, easy as hand- sewed and WILL NOT RIP. 
"\V. L. DOUGLAS 84 SHOE, the original and 

only hand-sewed welt $4 shoe. Eqnals custom-made 
shoes costing from $6 to $9. 

W. L. DOUGLAS 83.50 POLICE SHOE. 
Railroad Men and Letter Carriers all wear them. 
Smooth Inside as a Hand-Sewed Shoe. No Tacks or 
'Vax Thread to hurt the feet. 

W. L. DOUGLAS 82.50 SHOE Is unexcelled 
fo

��
e
r: D&�Gl::k C��.��oU�ji'i.:��'aMAN'S 

SHOE Is the best in the world for rough wear ; one 
P�;�.h\jOU�Ll.�

a
S2 YSHOE FOR BOYS is 

the best School Shoe in the world. 
W. L. DOUGLAS 81.75 YOUTH'S School 

Shoe gives the small Boys a chance to wear the best 
shoes In the world. 

All made In Congress, Bntton and Lace. If not sold 
by your dealer, write 

W. L. DOUCLAS, Brockton, Mass. 

The DUNNING BOILER 
Oldest and Best 

FOR 

Steam and Hot Water 
HEATING. 

Over 1 3,500 i n  use. 
MANUFACTURED BY 

N. Y. Central Iron Worb, 
Lock Box 40, 

GENEVA , N , Y .  

TO BUSINESS MEN. 
The value of the SCIENTI FIC A MERICAN as an adver

ti.sinaor medium cannot be overestimated. Its circulation 
�o�a;lib�l��'!:t�
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ries. and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
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advertises in the S(,IEN�'IFIC AMERICAN. And do not 
let the advertising &Ilent intluence y<tu to substitute 
some other paper for the SCIENTIFIO AMERICAN. when 
selecting a list of publications in waten yuu deClde It is 
for your interest to advertise. This is frequently done. 
for the reason taat toe �ent Jrets a larger eommi88ion 
from the papers havin" a small CIrculation tna.n I. allow
ed on the SCIENTIFIC AMERIC' AN. 

�'or rate. see top of tlrst column of this page, or ad
dresa 

M V N N  & CO • •  l'ub1lsll"rs, 
361 RroadwaJ'. New YOI·k. 

Havelty H�ir  Furna�ea. 
Expose an Immense Heated 

Surface. 

t�;
t
::;;e��1 

t
;�r!I��

t ��� , 
Warm Air in Abundance. 
Fourteen Years of Test. 

Universal ly satisfactory. 
Send for (' Our Fnrnace Book." 

Abram Cox Stove Co. , 
KANUFA.CTURERS. 

Philadelphia and Chicago, 

PAT E N T S 
MESSRS. MUNN 4; CO .• in connection with the publl' 

cat!on of t.he SelEN'rlFle A AIEKICAN. continue to exam,ne itu provements. H.nd to act as Solicitors of Patents 
for Inventors. 
��!�

n:g� ��8!n�8:::e�n�
;
�le�t
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�ml':f�h'� 

pl"eparHtlVn of Patent DrawioJls, SpeCitlcations. and the 
prosecution of A pplication,,_ for_ Patents in tbe United 
States. Canada. and lj'orei�n Countries. _\1 essrs Munn &. 
Co. also attend tC' the preparation of ('aveats. Copyri�ht8 
for Books. Lab"ls. Reissues. A ssi�nment8. and Report.s 
on Infringements of PFl.tents. A l l  business int.rusted to 
th�_Ql is done ,with �pecial care a.nd promptness, on very 
reaaouable terms 4 pamphlet sent free of charge. on application. con
taininll full infOhnation abdut Patents and- how to pro
cure them ; directions concerning 4bels. Copyrillhts, 
Duigns. Patents. Appeals. ·Rflissues. InfrinMements, As
.i"nme",s. Rejected CMes. Uints on the Sale of Pa
tents. etc. . 

We also send . . 'ree of charge • ..  SynOpslB of �'orel/l1l Pa. 
tent Laws. showin6!' tDe co�t and- method of s80nrttur 
patents In al l the principal countries of the world. 

.IJl'iN '& .CO�, SoJlcltor. 01 Pa�eDJ.� 
361 Broadway, New York. 

nIQNCH . -OB'nCII:8.-No. 622 and 624 F Street. Pa
oilic Bulldlllj(, near 7tb Street, WashingtOn. D. C. 

Jtitnfifi t �mtri.tatt. 
The Orilinal Unvolcanizcd , Pa�tin[, 
CALLED THE STANDAlm-�n\::e��e:;:

c
:�::p���

lch 

Accept no packing as JENKINS PACKIN.G nnless 
stamped with our " Trade Mark." {1l .John Street, N. Y. JElTKIlTS BROS 106 MUk Street, Booton. 

11 11 . " U i:er:�b::� =t: t'Lfe:-co, 
The " A L L ARD " SPIRAL SCREW DRI VER. F or 
For llachinist;s, GUll and Locksmiths, Cabinet Makers aDd otbers. The 
ing tool extant . ••• iiiiiiiiililli_iliililiillliililliiilliillllllll Saves its cost in 
a very short time. 
Best quality of material. Superior woFJrmanship. No tiresome turninJ{ of the hand and 
��I�j�g

T°.) kheA 'r�(j IniC�S1ii:�lft�f.�d·cft':' �":I�Iu.tt::��:s�Otife �II�::Ci;:I1.treet, 

STEEL B ALLS. 
For A llti.F,·ictioD BeRI'inKs, of B .. st Va"t Steel. Hardened, 
Ground, oud Barutshed, from 8-16 In. to 2 1n. diameter. 

In quality and density of metal, 
In nnlformlty of temper. Hnd In ac
curacy .nd nicety of IInish warrant
ed nneqnaled. 

pr Samples and prices on applica
tian. 

TH E COPYING PAD.-HOW TO MAKE 
and how to UHA ; with an engraving'. Practical directions 
���t�tti�g:
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�: 43�. Price 10 cents. �'or sale at this office and by all 

newsdealer� in all partB of the country. 

ALL 13.: C CAST INGS  FR.£M SPECIA\rRNS  � E-ABl A N D  FI N E  G RAY I RO N  A L S O  ST E E '. 

• DEVLIN " CO ' , I N C T IN N I N G JAPA" PA� , "  ,\) U\ \,- r [\I I S\-' ING  ''1t, IN G  -:-"II"" , rHOMf' lEHIGH AVE 8< AMERICAN ST PH I ,A  " __ ,,"" '. 

JA MES B. EADS.-AN ACCOUNT O F  
the life and labors of  this eminent enlllneer. With a 
portrait. Contained in SCI ., " TlF IO AM'aUCAN SUPPLE
M E N T, No. :i9\!. Price 10 cents. To be had at this office and from all newsdealers. 

[OCTOBER 6, 1 888. 

SY�A��S ( M�llH�lt m�� W�RK� 
W B B U R N :; P R O P  

HYATT F i lTERS . 
The Franklin Instltnte of Philadelphia has awarded 

The Scott 1 '''lI'acy Premillm !lI edn l to this Com. 
pany for the adRPtnbil i ly  of their system to the 
PUI'iflcation of Wate .. !"uppl ie8 of Citte •• 

LONG IJ ltA N(;H, N E W  J E R!"E Y, 

N E W PORT, R H ODE I S I,A N D. 
AT I,A N 'I'A . GEORGIA.  

and over 20 cl tl"R IlIIII towns have adopted this 
system, which is the only successful legitimate olle. 

We have suits a"alnst the National, Jewell, and other 
Companies who infrin�e our patents. 
HYATT P U R E  W AT E R CO M P A N Y, 

18 COI'tlaudt Slreet, New YOI'k Cily. 

A ddress JO H N  A. ROEBLING 'S "ON:>, �lanufactUl'· 
ers, 'l'renton, N. J. , or 117 Liberty Street, New \�ork. 

T E L E S C O P E S - THEIR HISTORY 
and t,he discnveries made with them.-By Prof. E. S. 
Holden. An interesting- bll'o1toricw. paper. discussing the 
development of the telescope from the time of Gahleo 
up to the present day. Contained in !-- CIE � TIFIC A M �; R I 
CAN RU P I 'LIl;ME:\T, �o. 6-.4". Price 10  cents . To be 
had at this office and from all newsdealers. 

Wheels and Rope for conveYing power long distances. 
FO R SA LEt�dAi�'l§ti�t: �t\����l·H;JJ�s�r. S_e_n_d_

f_o_r_c_l_rc_uia_r_. __________ � ___ _ 

S A W  S WHnted 50.000 Sawyers 8 A W S a n d  Lumbermen t o  

A send U �  their full addres!'l for a copy of Em- A erson'� IT Bouk of �A WS. We are first 
to introduce N ATURA L G A S  for heating and 

W tempering- �R "'-M with wonderful effect up. W on improving their quality and tou�hnesst 
enabling :us to reduce prices. A ddres8 

dress W. Ii'-. AIlrli"A1'H l1:R, Weatherford, 'rex&s. 

SEVEHN AND MERSEY TUNNELH.-
Full description of these two Importltnt engineering 
works, with two engravings. Contalned tn S('n�NTIFIC 

t�\�:J�tM,:r�Ai��r:��1r�� .ru�ws�iiI�:�.
cents. To 

S E,UERS I I N ,  SMI 'I'll & CO. (Ltd.), S Beaver Falls, l'a. Mention thIs paper. 

New Cas Engine 
"T h e  Bal d w i n"  
Exhibited at the late American Institute Fair, New York. 

A four horse-power engine in connection with storage bat
tery, running M incandescent electriC lights (nnd without 
battery, 32 Ib,hl.), "iving a perfect Ii"ht, with aU the steadi
ness th"t c"n be obtained from the high-speed steam engines t:;,�'?m'h'l:�: ��r

st
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cheap power is. requfred. Manu-

01;:1.& Bro1;h.ers d3 00. 

THE AMERICO �ELL TELEPH�IE ��. 
95 M l lKtST" BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 80th, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forllls of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequence" 
thereof. and liable to suit tht'refor. 

KEUFFEL .& ESSER, New York , 

Elevators and Hol .. Unlr Machinery, 
3S PA lt K n ow, N EW YOR K. 

JI!«JOHK 
AHcflfa� 

STEAM PACKIN G 
Holler Coverings, Mlllboard, Roofing, :: Building Felt, Liquid Paiuts, Etc. 
DESCRlPrlVB PRICR LIST AND SAMPLES SENT FREB. 

H. W. JOHNS MFD. CO . ,  87 Maiden lane, N.Y. 

E R I E  E N G I N E  W O R K S  ,W����;A�������R�/A 
S TAT I O N A RY - P I') R TA.. 8 L E - AG R I C U LT U R A L  - E N G I N E 5 S TA, I " N A R Y  P O R T A 8 L E  V E R T I C A L - 8 0 1 L E  R S 

INDELIBLE DRAW.I NG  IN KS. S ·  t'f' 0-· k C t I 
Black, Brown, Blue, Grooll, Scarlet, Carmine, Yellow. Glen I Ie 00 a a ogue 

UECENT L Y  P V II J .lSHED. The best ever produced. Have our Patent Ink Filler, which regulates snpply to pen ;  
prevents soiling outside of pen· blades ; is the 
only cleanly device for tilling P')ns. 8ample 
assortment, seven vials (of above colors), 

Onr new catalogue contain In" over 100 pages, Includ· 
Ing works 00 more than IIfty dllferent subjects. Wlll be 
mailed tree to any address on application. 

mailed on receipt of 50 cents. 
MUN N  & CO •• Publishers Scientific American, 

361 BI:oadwllY, /li ew YOI·k. 

T H E  B A C K US M O T O R  
Is the cheapest power known for driving all kinds of 
Ii"ht machinery. ThousandS In nse the world over. 
Speak for themselves. Sold with or without a governor. 
It Is nOiseless, neat.compact, and runs without attention 

TH E BACKUS+EXHA UST£R  
A wonderful Air Mover. Invaluable fnr ventilating 
fsctorie. and pnbllc bulldln"s. Will remove .moke, 
d1l8t� steam, foul air. aCic1!1, and iA np-ad for 

.

d

.

ry
�
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h8l<tln" or coolin". pr" Smdfor Special Cata/oque. . 
BACKUS WATER MOTOR CO., Newark, N • • 

T H E B A C K U S  

\ -� I 

---�;��=�-����,EXHAU S T E R  

'J:' E: :EI  

$ tieutifit Jmefitan 
ESTA BLI SHED 1 S46. 

The lIIost Popular Seieotille Paper lu tie ,World, 
Only 83.00 a Vellr, lucludinll' )'08tall'e. Weekly, l)� !\ umbers IL Y ear. 

Til ... widely c! l'cuhl l ed and splendidly Illustrated 
paper Is pub Isl..d weekly. Every number contains sl%. 
teen pages of useful infOImation and a large number of 
original engravings of new inventions nnd discoveries, 
repre8elltiD� Engineering Works, Steam 1\1 uchinery, 
New Inventions. Novelties in MecbllJlfcs, MaDutllctnres, 
Chemistry. I.:lectricity. Te·egraphy. Pbotography, Archi
u·,ture, Agricultnre. Horticulture, Natural Dlsl,ory. eto. 
Complete List of Patents each week. 

Tenu8 of Sub.crlptioll .-one copy of the SCIEN
TIFrc A " ERICAN will be sent for one 1I,.ar-52 numbers
postage prepaid, to any snbscriber III the Unlled States 
or Canada, on receipt of lb " " e  dol ln.·" by the pub
Ill1bera; 81x months, $1.50 : three month.,·'l.00. 

Clab".-Special rates for several name_, and to Poet 
Masters. Write for partlcuiara. 

The safest way to remit Is by Postal Ooder. �raft .. or 
Express Money Order. MonllY . carefully plllced in'side 
of envelopes, secnrely sealed, and Correctly IlddJ,'e8sed, 
seldom goes astray, bnt · is at the sender'. risk., Ad
dress aU letters and make all ordera, draft.., etc., pay. 
able to 

�UNN do:; COo. 
36 1 B roadway, N ew Y o r k .  

• 
T � E  

Scientific American Supplement. 
This Is a separate and distinct pnbllcatlon from 

Tn >: SC, "XTIFIO AME R I C A N .  Imt is nnllorm therewltb 
In Size, every number containing sixteeD large pages fun 
Of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
Tn " SCI ' '' T I FlC AM " R I CAN SUI'PLKMKNT Is publiahed 
weekly, and Includes a very wide ran,..e of contents. It 
presents the most recent papers by eminent writera ln 
all the prin31pal departments of �cience and the 
Useful Arts, embracing Biology, Gec!oo;y, Mineralogy, · 
Natural Hlsto_ry (..eo"raphy, Archreolo.y. Astronomy, 
Chemistry, Electricity, LI"ht. Heat, �l echanical Engi
neering. Steam and Railway Engineering, �I lnlng, 
Ship Bnllding, lIIarine Engineering, PhotogrlOphy. 
Technology, Manuf"cturing Indnstrles, Sanitary En
gineering, Agriculture, Horticulture, Domestic Econo
my, Biography, Medicine, etc. A vast am(l1lnt of fresh 
and valnable information ohtainahle in no other pub· 
lication. 

The most imPortant Engineering Works, M echunloms. 
and Manufactures at home and ab,o&d are Illustrated 
and described In tbe SUPP I .EM E X T. 

Price for the S " PP" "MENT for the United States and 
Canada. $5.UO a year, or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUI'PL';MI<NT, both mailed 
for (Jne year for $7.00. Single copies 10 cent... Address 
and remit by pOstal order, express money order, or cbeck, 

ltl USN & (':0., 36 1 Broadway, l'I. Y .. 
Publishers SCIENT I Ii' I O  AMEItICAN. 
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Builders Edition. 

THE SCIENTIFIC AMERICAN A RCHI 'rECT8' A ND 
B UILDERS' EDITION Is Issued monthly. 12.50 a year. 
Single copies, 25 cents. �'orty large qnarto pages. eqnal . 
to about two hundred ordinarv book pll(les ; forming a 
large and splendid illagazin" of A ,·cbi tectl lr .. , ricb
ly adorned with ewoam plates in colors, and with other 
fine engravings ;  lIIustratlllj( the most Interesting ex
amples of mudern 4rchltectnral Construction and 
allied suhJects. 

A special featnre Is the presentation In each nnmber 
of a variety of the lat.st and Oe,t plans for private resl
dence_, City and country, including those of very mod
erate cost as well as the more expensive. Drawings IIll 
perspective and In color are given, to"ether with fult 
Plans, Spec'lIcations, Sheets of Details, Estimates, "te. 

The elegance and cheapness of this mll(lnilicent work 
have won for It the T,,. ru e"t Ch'cll lll l inn of anT 
Architectural pnblicatlon In the world. Sold by al 
newsdealera. 12.50 a year. Remit to 

MUN N & CO., Publishers, 
36 1 Broadway, New York. 

IOE . �D� . R�':ttJG�l�ATlNG lIACHINES ���lJ�!J�� The Pictet ArtifiCial Ice Company (Umited), Room 6, Coal & Iron Exchange, New York. bard 8m., Phila., and 4'1' RoBe St., opp; Duane St., N. Y. 
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