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REMOVAL OF SNOW FROM ’IREETS.

The difficulty of cleaning the streets not only is per-
ennial, but it is one that becomes more disagreeable,
and yet more imperative, with the increase of traffic
and the growth of population. The streets of New
York are frequently chet¥ed by the throngs of vehicles
even in the best of weather, and of course a heavy fall
of snow makes matters worse. In addition to the
trouble thus caused, the accumulations of snow are
sources of annoyance to pedestrians, and the filth col-
lected in the slushy mass is a serious danger to health.

The expense of carting away the snow has been vari-
ously estimated to range from seventy-five cents to one
dollar per cartload ; but even at fifty cents per cart-
load it is manifest that to properly clear the streets
would cost enormously. Take, for example, one street
block 200 feet long and say 50 feet wide, having a sur-
face area of 10,000 square feet. A moderate snowfall of
three inches of snow will give 2,500 cubic feet on that
one block of streef. Assuming that in loading this is
packed down to nearly half—say,1,350 cubic feet—there
would be 50 cubic yards of snow to be carted; and
allowing two cubic yards as the outside limit of each
load, there wotild be 25 cartloads tQ be taken from each
block, at a minimum cost of $12.50, or $250 per mile,
for every snow storm. . .

The use of steam has often been suggested, and we
have deseribed in our columns various forms of steam

‘apparatus, but they have generally failed to give satis-

faction, in part because they are not sufficiently ¢xpe-
ditious, and in part because they were too expensive.
In New York, Lockport, and other cities where steam
distributing companies have laid mains, attempts have
been mgde to melt off the snow by turmng upon it
live steam. This plan melts the snow very fast, but in
nearly every experiment tlere has been an enormous
loss of free steam in proportion to the work done. .

Recently, Mr. Charles E. Emery, C.E., Chief Engi-
neer of the N. Y. Steam Compeny, has employed a
novel apparatus with such success that it bids fair to
solve the problem. While it is probable that it can be
operated more expeditiously and economically by using
steam taken from underground supply pipes, its use is
not limited to this supply. Any locomotive or movable
boiler could ‘be employed. All that is needed is to
keep the stea contact with the snow without let-
ting a great poMlon of it JLscape before touching the
snow. For this purpoge a broad, light, rough, and
strong sled, with openwork runners, is fitted with a
short pipe passing through the top a# the sled, having
a hose coupling at its upper end. A tarpaulin, or can-
vas spread, about 25 feet square, made steam tight,
extends from the sled as a center, and the hose coupling
passes theough it. The tarpaulin is piled on the sled
until it is drawn to the place for beginning work ; the
tarpaulin is then spread out upon the snow to its full-
est spread, the edges are tucked into the snow, connec-
tion is made by hose from a boiler or steam pipe to the
sled, and the steam is turned on, a pressure of 40 pounds
being sufficient. The steam cannot escape into thg
air, but is held right down to the ‘work required of it ;
and ina very few minutes the deepest snowbank or
the iciest packed roadbed yields to the heat and runs
off.as water. By repeating this operation a street can be
cleaned in a very moderatelength of time and at small
expense. The three inches of snow on 10,000 square
feet of street dn a block, if removed by carts, would be,
say, $12.50. The melting pr(')cess would require that
the tarpaulin should be shifted sixteen times to cover
the street 200 feet long and 50 feet wide. Making the
excessive allowance of 15 minutes for each shifting of
the tarpaulin, the street would be melted off in four
hours. The cost would depend upon the amount of
steam used. That is a difficult matter to calculate, for
it would vary according to the temperature of the air
and of the snow. The N. Y. Steam Co. charges $1 for
2,000 pounds of steam, which would melt from six to
seven tons of snow, and -on that basis the steam would
‘cost from, three to four dollars per block, and the labor
of attendants, ete., probably as much more, say $8 per
block, or $160 per mile.

To carry out such an undertaking, even where there
are steam mains already laid, would call for a consider-
able outlay. Steam plugs, like fire hydrants, woald e
needed on every corner, and each melting would re-
quire about 10Q to 125 feet of steam hose, capable of
sustaining a pressure of c®rtainly over 40 pounds tothé

square inch, and preferably 80. It is probable that a
private company could be organized to do this work.
The plan has been successfully oferated, and it seems
topresent a practicable and economical escape from

154 | the present disagreeable and dangerous condition of

our streets during the winter monthg.
——— S —
A GOOD RULE—DOUBT MUST BE RESOLVED'. IN' FAVOR
OF THE INVENTOR.

The question is sometimes asked why it is that the
examiners of the Patent Office are so liberal in the al-
lowance of patents, especially in simple things. The
answer is obvious. It is clearly their duty, under the
law, to exercise the greatest degree of liberality toward
the inventor, and to do everything in, their power to

facilitate him in securing his invention by patent. The
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inventor is a man who supplies the country with new
and valuable forms of industry ; by means of his new
inventions he enables the public to save time and money
in the performance of labors, and he supplies the people
with "all manner of comforts and conveniences. In the
earlier days of the Patent Office, the examiners did not
so fully appreciate their relations to the inventor as at
present.

Many of them were in the habit of officially acting
against the inventor by finding flaws in his devices,
and rejecting. if the thing was simple, .or if there was
doubt of novelty or reality of invention.’ They used
to act upon the idea that their chief duty was to re-
fuse patents. This was all wrong. The constitution
expressly provides that the useful arts are to be ®n-
couraged by the grant of patents. It isto grant pat-
ents that examiners are chiefly employed in the Pat-
ent Office. The simple inventions for which patents
are asked are the most numerous and the most valuable
Pto the public. If errors are to be made, let them be in
fayor of the inventor. It is better to grant a hundred
erroneous patents, which are *worthless, than' to re-
fuse a single patent for a new invention, however
simple.

Doubt should in every case be resolved in theé in-
ventor’s favor. A .recent trial before Judge Coxe in
the U. 8. Court, Indiana, well illustrates this.

This was an action in equity based upon letters pat-
ent No. 273,023; granted to Orlando W. Butler and
Thomas W. Kelley, February 27, 1883, for an improve-
ment in paper for cards and circulars. The purpose of
the invention was to supersede the expensive and cumn-
bersome method of pa®ing separate cards upon wed-
ding invitstions and similar papers by. s‘u‘ostituting
therefor acard having two or more folds upon which
the desired number of pafels to represent cards are
embossed or pressed out. On these raised panels the
printing may afterward be done. When the invitation
is folded, the unsightly cavities produced by the pro-
cess of embossing are concealed from view bw one of
the flaps of the paper. The cerds when finished have
the same general characteristics as their pasted prede-
cessors ; but, in addition, they are more symmetricad
and uniform in appearance, can be manipulated with
greater ease, are less liable to become soiled, and gre
about fifty per cent cheaper. The invention has re-
ceived the mark®d approval of dealers in stationery
and of the public. The patented cards have gone into
general use, displacing the old devices referred to.

The defenses were lack of novelty and-invention, and
that the complainants are not joint inventors.

Judge Coxé said the proof demonstrated that the
field in which the complainants operated was at best
a narrow one, and the question arises, Is the patent,
though it cannot be defeated for want of novelty, void
for lack of invention ? To this question it is by no
means easy to give an entirely satisfactory answer.
- Each case must depend upon its own facts and cir-
cumstances. The perplexities which surround such
controversies cannot always be solved by an examina-
tion of adjudged cases. The serve to illuminate the
paths to be traversed ; but he.who desires to select the
right one must depend larfely upon his own judg-
ment. Although the present case is very near the
border line between invention and mechanical skill,
it is thought the doubt which arises should be re-
solved in favor of the patent. No one ever did be-
fore what the complainants did—viz., produce an in-
vitation eard with two or more folds having panels, to
represent cards, embossed thereon, upon which the
printing is afterward done This particular structure
is new, useful, and inexpénsive. 1t soon became popu-
lar ; it supplies a need. Time and thought were re-
quired in its development. The obstacles which there-
fore could only be surmounted by skilled.labor were
entl?ely eliminated. Ail this required something more
than the labor of the mechaniec. It amounted to in-
vention,

The whole matter is well illustrated by a question
and answer, quoted with approval upon the defend-
ants’ brief. One of the complainants was asked if he
thought that prior to October, 1880, persons of .ordi-
nary skill in the art would have been unable to pro-
duce representations of cards by embossing upon
paper, and the answer was: ‘‘If they happened to
think of it; probably they would not.” Exactly so.
It is the presence of a thought like this which raises
an ordjnary mechanic to the plane of the inventor.
Invention requires thought ; mechanical skilldoes not.
The one is-the result of mental, the other of manual,
action. Grant that the invention is a simple one, that
when viewed from our present standpoint it is hard
to understand why the idea did no# occur to some one
long before, and yet the fact remains that it never
did, though something of the kind was long wanted.

After giving the subject the best thought of which I
am capable, I am convinced that to relegate these com-
plainants to the condition of mere skilled workmen
would be to do them a grave injustice. In the light of
the present the idea of substituting hard rubber for
other material as a plate for holding artificial teeth, or
of providing tubular kerosene lanterns with an irre-
versible current of air by means of deflectors, seems
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simple enough, and yet the men who thought of these
" things conferred lasting benefits upon.the world and
received the rewards of inventors.

In . Crandall v. Watters (20 Blatchf., 97) the patent
was for a box loop for carriage tops made of thin
metal, from which the loop was struck up. It was
used as a substitute for the old leather housing. In
sustaining the patent the remarks of Judge Blatchford

- are so applicable to the case at bar that I quote briefly
from the opinion. At page 102 he says:
_ “Various old devices areintroduced. . Butno
article like the plaintiff’s, capable of being taken and

- used for the purposes for" which the plaintiﬁ"s can be
used without alteration and adaptation requiring in-
vention, existed before. Almost all inventions at this
day that become the subject of patents are the embod-
iment and adaptation of mechanical appliances that
are old. In that consists the invention.  When the
thing appears, it is new and useful. No oné saw it
before. No one produced it before. .

‘It supplies a need ; it is at once adopted ; ‘all in
the trade desire to make and use it ; yet it is said to
have been perfectly obvious and not to have béen pat-
entdble. Where an article exists in a given form and
applied to a given use, and is taken in substantially
the same form and applied to an analogous use, so as
to make a case of merely double use, there is no inven-
tion ; bat it ,is very rarely that a thmg of that kind
secures a patent.”

There should be a decree for the complainants for
an injunction and an account, with costs.

.

W

®

THE ATMOSPHERE OF CAVES.

The lapgest. volumne of gsubterranean atmosphere
with which we are adquainted is found in Mammoth
Cave, Ky. This cave, or rather systemn of caves, is very
extensive, greatly exceeding the other two notable
caverns in our country : the Luray of Virginia and the
Wyandott of Southern Indiana. The passageways of
Mammoth Cave have a combined length of over 150
miles, and their area covers hundreds of acres. It is
estimated that the entire volume of atmoesphere thus
inclosed exceeds twelve million cubic yards. In this
underground world the ordinary.atmospheric changes
are unknown summer and winter are unknown, and
the heat of the sun never reaches its unbroken
night. -

Like all our larger.caverns, the temperature is alike
at all times and seasons. In the summer there is a
brisk outward current, having a temperature of 53 to
847, -This-eurrent-is doubtless fed by certain- leakages
of air which filter through the sinkholes, which dis-
charge their moisture at certain points in the cave
systemn.

In the winter, there is a current of air setting in-
ward. This i not perceived at a distance of one-
fourth of a mile from the entrance. It nevertheless
depressesthe thermometer a few degrees, and its effect
upon the humidity of the air is evident at the distance
of three-fourths of a mile,

For the first time hygfometric observations have

been carefully made as to this unique body of atmo-|

sphere. The dryness of the air has often been no-
ticed, and the resultant niter beds were esteemed a
matter of national importance during the war of
*1812.

In the * Gothlc Gallery,” several miles'underground,
visitors have been wont to deposit their cards, and
these ¢ardshave remained for years, fresh as new, save
where moist finger prints have left behind them the
‘germs of mould. The ground is seemingly dusty, but
still the dust, if stirred, will not rise in the air, ;nor
soil a polished shoe. In these portions of the ‘cave,
which seemed destitute .of moisture, the wet and dry
"bulbs of the hygrometer showed the. same figure, the
variations sel®om exceeding one-fourth to one-half a
degree. The humidity ranged between 96 and satura-
‘tion” With the thermometer at 54°, the wet bulb
would range between 53%° and 54°, and the dew point
would be between 5375° and 537;°. The stngular fact
was hoted that the same temperature prevailed at
the roof as upon the floor of the cave; and where
differences of 200 to 300 feet of.elevation occurred,
the thermometer would be depressed one or two de-
grees at the higher as compared. with the lower alti-|
tude. The humidity would, however, remain a con-
stant quantity. This can be accounted for oﬂly on
the supposition that the supply of air, slowly ad-
mitted from above, is chilled by the absorption of
moisture during the first staggs of its descent, and be-
comes slowly warmed before completing its full de-
scent of 300 feet. Mould is rarely seen in the cave,
but wherever it ‘ocecurs, a snowy whiteness and lux-
uriance of growth are noted.

One avenue of the cave is devoted, with excellent
success, to the growth of mushrooms, and no doubt
such an atmosphere might have an industrial value
for other purposes.

Several consumptlves once tried to live, and get
well, in the cave. But the result was disastrous. The
lack of light was, no doubt, one reason of this; but
the hygrometric condition of the air, of which
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nothing was then known, by greatly retarding- healthy
perspiration, doubtless hastened the fatal result.
R. NORTON.

DIRECT USE OF STEAM AS MOTIVE POWER OF
AEROSTAT®.

M. Duponchel, Chief Engineer of Ponts et Chaussees,
became convinced that the substitution of hydrogen
for heated air as the source of ascensional power, while
in‘some respects a progress, had operated to turn aside
the new science of aerostation from its natural chan-
nel. Hebelieved that the modest Montgolfier balloon of
Pilatre de Rozier, carrying with it its own ascensional
organ, was nearer to the solution of the problem than
the great captive balloon, fresh in the memory of every
one. General Meunier, member of theInstitute at the
beginning of the century, had fully determined the
construction of aerostats des1gned for the transforma-
tion of vertical into horizontal motion. For this end
he glve! the balloon an envelope of fixed shape, w1th
two separate cavities of Variable volume, not commun-
icating with each other; but Weing so constructed that
as one expa.nds under any given conditions, the other
contracts in exact proportion.

M. Duponchel thinks that he thus will arrive at the
solution of the problem of ,guiding balloons. The
school of mechanical solution having only. succeeded
in constructing toys, and having reached their limit,
the study of bird movements must give place to bal-
loon aerostation. To-day, after the results obtained
by MM. Tissandier, Renard, and Krebs, the Velocity of
aerial currents presents the priucipal difficulty. Upon
the surface or under water, a steam vessel capable of
reaching a velocity of 19 feet can be master of its
movements in the midst of currgnts never exceeding
one-half that veloblty but the aerostat, in the midst
of winds whose ordinary velocity is 80 to 40 feet, and
which may be as great as 130 or 160 feet in tempests,
must be capable of a higher speed if to be used at all
times.

M. Duponchel ha,s coneluded that a velomty of 60 to

100 feet, enough for all ordinary conditions, could be
obtained with a,ﬁs.h-shaped balloon of 700,000 cubic
feet capacity, 282 feet long and 70 feet 6 inches high,
half filled with hydrogen, and-hence haying an ascen-
sional force of 26,460 pounds. For v ties of 80, 60,
or 100 feet, 60, 480, and 1,620 horse power will be re-
spectively required. It is perfectly evident that na
machinery known to us will be available for the pro-
duction of such power as this in a balloon. But this
enormousqnotwe ‘pawer, though beyond the scope of |
ouf machifiery, can be obtained from the-direct em- |
ployment of steam as heating agent in a Montgolfier
kalloon, following in {gpe footsteps of Pilatre de Rozier.
Thus, if we inject into a volume of 35,000 cubic feet of
hydrogen, contained in the aerostat just described, a
quantity of steam sufficient to raise its temperature 78°
Fah., its voiume is dilated 22.per cent, giving an extra
ascensional force of 3,000 pounds or the equivalent of
700 horse power fér one hour. Two systems are de-
seribed by M. Duponchel We shall only speak of the
first. '
An aerial fish of the Meudon model, but with rigid
entelope, is the base. Tts interior is d1v1ded by a flexi-
ble membrane into two parts, the upper contamlng hy-
drogen gas, that can be more or les§ expanded by the
injection of steam into the lower chamber. Vertical
and horizontal fins are used to determine the move-
ments. By shifting ballast the ael;ostat isinclined and
steam is injected, expanding the hydrogen one-fifth of
its volume. This ‘causes it to rise and move forward,
owing to its inclination. When the gas is cool, the
aerostat is brought again into a horizontal position, or
inclined the other way, by further shifting ©f the bal-
last, and allowed to descend. When near the ground,
the ballast is agam shifted and the hydrogen heated,’
so that by a sticeession of undulatlons the movement in
advance is obtained.

In the case of a balloon of 700,000 cubic feet capacity,
the maximum elevation would be 9,800 feet, and the
undulations in a distance of seven miles would be gone
over in 33 minutes, thus giving a speéd of 1314 mues per
hour, nearly, with the expenditure of about 350 pounds
lwf coal. This would neeessitate renewal of fuel about
every 30 miles.—Abridged from Revue %ientiﬂque.

'—*4-.—5—’——'————'
PROPULSION FOR OCEAN STEAMERS BY THE STEAM
. JET. °

Ha.ving recently iIQour columns discussed the prac-
ticability of the propulsion of boats by using a jet or
current of compressed air ag our motive .agent, the
question very naturally oceurs, Must we-necessarily in
this matter limit ourselves to small motors and small
boats ? If so, the application is somewhat limited, and
we fail to take hold of a thing of real]y general in-
terest.

The plan which I suggested in that article does actu-
ally seem restricted in its extension by its own terms.

It involves a reservoir, which is to be @led before
starting, and the energy therein stored gives us our

a few hours at the furthest is all that we can command.
This of itself is certainly of immense practical value ;
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limit, and it must, of course, be narrow. A period of-
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but we will try to"ook for something better. We need
to keep the open sea; we need'a power which we can
renew incessantly, as we now generate our steam. -Can
we do it, and still use, in $h® manner which I have sug-
gested, direct propulsion?

I belive the thing is practicable, and I will try to show *
it. We may, of course, anake use of compressed air for
driving our largest ships precisely in the same way as
directed by me for the Whitehall boat. It is merely a
question of the size of the jet or jets. One-sixthor one-
tenth of a horse power, as with the boat, or 1,000 or
5,000 horse powér, as with the ocean steamer, what .
does it matter? If the smallest will. do its work, the
largest can be equally trusted for its full efficiency. -
We can certainly employ compressors by means of
which the entire power of the steam generated con-
stantly shall be as constantly.employed in keepmg up
a steady pressure in a suitable reservoir, from which
the air jet or jets beneath the ship’s bottom ar® sup-
plied, and by which the ship is driven forward, pre-
cisely as was the boat. This is surely possible, and if
we can drive the boat, we can drive the ship ; but this
is by no means-* the plan which it is my object here to
propose.

In the double transfer of energy which has been here
mentioned, we encounter loss, and it is a loss that seems
to me not necessary and not advi#ble. It is true, we
Jhave ‘counteracting advantages which vastly over-
balance in their gain the loss which we shall have*
made, and were there no other wy but this, I should
be prepared to advocate it most strenuously. We dis+
pense with such an enormous amount of weight in en-
gine and driving machinety, as well as saving the im-
mense space which they now occupy. Our steamers,
freed from the huge bulk with which they are now
loaded down and lumbered up, would almost double
their capacity by the very fact. But, as I stated, the
loss by transferring the energy of the steam into that
of compressed air I propose to save.

My plan is to propel the ship by jets of live steam di-
rect from. the boiler. To illustrate #d enforce my
meaning, 1 will take a ship of definite size, as I did in
the case of the boat. It shall be a steamer which is
using in her daily work a constant service®of 5,000
horse power. Her boilers supply steam to that extent,
and we have it at command. I propose to make no
change in them ; they go on doing their present work.
All that I do is-to change the direction of the steam
pipe from each boiler. It no longer goes to the cylin-
der or cylinders. It gees to make its exit as directly as
posmbleHy the side of the keel.

" This is a mighty change from- -all present plans. I
am prepared to find my views rejected as being entirely
unworthy of perhaps even lnvestlgatlon I am pre-
pared to find®them presently adopted in, it may be,
modified forms, for I believe that they entbody true
principles, wlpch will prevail. .

My designs in the case of the ship are identical with
those which I.specified in the case of the boat. The
point of exit of the discharge pipe is lateral to the keel ;
tlle body of water on which the steam expends its pro:
jectile force is, in this instance, three feet in width, the
longitudinal confining wall being at that distancefrom
the keel. .

In a ship of this size I proposethat each .jet be
Jnatched by one on the opposite side of the keel, and
that there be two of these pairs, the first pair belng 100
feet frem the stem, and the second pair 250 feet. Thls,
then, gives us our system of propulsion. Four pipes of
ejection, at the points designated, are pouring forth a
torrent each of steam directed backward, and, as be-
fore, slightly downward. At each of the orifices the
issuing steam exerts constantly a force of 1,250 horse
power, for this is what the boilers are steadily supply-
ing. This terrible energy,almost appalling to con-
template, is expended on thé open, or rather.the con-
fined, water beneath the ship’s boftom, and the inevi-
table result fhust be a rapid movement of the ship.

No plan can be more simple and compact than this.
The th®ory seems .to me without flaw. - Its efficiency
‘can be demonstrated only by actual trial. Any @ne
having a steam yawl at command can put the matter
to proof with the expenditure of a very few dollars.
Without injuring the boat in the slightest, a -steam
pipe, connected with the boiler, can be passed through
hePbottom and arranged as specified, and a thorough
test made of the primciple, for, of course, what the
yawl will do the ship will do, 7hutatés mutandis, as
nearly as yawls and ships work alike in common ex-
perience. .

The condensation of the steam at the point of impact
may be held by some as a_source of loss; but, practi-
cally, it will g of no moment. The propulsive force of
the steam is exerted at the instant of ejection, and not
later. The condensation of the steamrequires two ele-
ments, time and expansion, which are not present.

The advantages to accrue from this mode of direct
propulsion by live steant are so exceedingly great that
I most ea.rnestly hope the trlal will speedily be made.

W. O. AYRES.

hd .
D an o g

THE first aflmanacwas printed by George von Pur-
bach-in 1640,
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° IMPROVED HARROW.

The frame -of this light‘a.nd strong harrow is com-
posed.of flat bars of iron or steel, arranged diagonally
in two series crossing each gtller, the bars of one series
being arranged flatwise and those of -the other ellge-

. wise, the bars being' conifected with each other and
‘with the harfow teéth by sockets placed on the bars
at their intersections. The socket is a casting having a
central vertical aperture, vgi‘bh a lateral recess for re-
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CARSTENSEN’S IMPROVED HARROW.

ceiving the right-angled end of the harrow tooth. The
lower part of the hole is flared to permit a slightlateral
movement of the tooth, which turns on its right-
a,'ngl'ed arm as a pivot. Upon opposite edges of the
surface of the socket are formed ribs, between which
is received the Bar placed flatwise. Between the ribs
a stud projects upward from the face of the socket for
receiving the apertured bar and a. nut by which the
bar is clamped to the socket: Upon the side of the
socket is formed a hook for receiving the otlier flat bag,
which is clamped in the hook by the bar placed figt-
wise above it. One socket is placed at
each intersection of the bars. In
addition to the diagonal bars, the
studs of the end rows of sockets receive
apertured bars, which are held in
place by the nuts. One of these bars
is connected by links or clevises, se-
cured in bolt bholes formed in the bar,
with the eyener by which the harrow
is drawn forward. It will be seen
that by means of a simple socket at
each intersection of the bars they are-
strongly clamped together, and the
teeth are securely held fn proper re-
lation to the bars. By arranging the
bars flatwise and edgewise, strength
and rigidity are secured without un-
due weight. Any tooth may be readily
removed and replaced without disturb-
ing the others.® This invention has
been patented by Messrs. P. C. & 1.
A. Carstensen, of Walnut, Iowa.
IMPROVED CAR COUPLING.

The car coupler herewith illustrated
is particularly noticeable for the sim-
plicity and admirable arrangement of
its parts. The link is held in a hori-
zontal position, so asto insufe its ready
entrance "into the ppposite -coupler,
while the pin is held elevated by a
table which is pushed back by the
entering link, through which. the pin
is then free to drop. The coupler is

’ per?ectlyr automatic in its action, and
its reliability is assured, since the
parts are so weighted that the force of
gravity alone is depended upon. The
drawhegd opening is so formed as to
permit the link to have all necessary
vertical and lateral play without sub-
jecting it to an;’ but a tensile strain,
thereby lessening the danger of break-
ing. As theonly aection required of the
brakeman is to lift the pin, and as this

-can be done from either the sides or
top of -the car, he need not enter
between  the cars. The drawhead is

~provided with a wide flaring mouth
terminating in a narrow throat, which serves to readily
and certainly guide the link into ‘position with refer-
enceto the pin. Beyond the throat the chamber for
the link is enlarged to allow the rear end of the link to
freely play up and down and sideways, to accom-
modate itself to the swaying and sgringingeof the cars.

il
i

i

Above this wide chamber is a na.ﬂow and parallel-
sided one opening at the top of the drawhead. This
opening is covered by a removable cap as shown.
Pivoted in this chamber is a table free to swing, and,
being heavily weighted in the rear of its pivot, it grav-
itates so that its foot qg ledge is pressed strongly for-
ward against or under the pin. From the rear portion
of the foot a heel projects downwardly into the path
of the link as it enters the chamber. Pivoted to the
first or primary table just.below its trunnions is a sec-
ond table, which is weighted to gravitate forward, and
has a foot lying normally just above the foot on the
primary table. When the link is in its proper position
in the drawhead, the foot of the primary table rests on
its rear end (Fig. 2), the rebyholding its exterior end
out horizontally from the drawhead in the position
most favorable for coupling with another car.

The construction of the ‘parts is such that the weight
of the tables is not always on the link, except whenthe
cars are uncoupled .and the link is presented for cou-

pling.. The weight of the tables never tends to carry |.

the inner end of the link below the horizontal line;
but the link, when the cars are coupled, may swing
on the throat of the drawhead as a pivoteuntil its
inner end is far below the tables, and so leave the
latter entirely suspended on their trunnions in the
bottom of the vertical slets, in which they are free to
move up ahd down. These slots or cups are formed
at the top and on either side of the chamber, and re-
ceive the pivots or trunnions formed on the main
table. This construction of the tables, whereby they
are p‘lvoted at their top in vertical cups in which they
are supportedand Fuided, enables them, when the cars
are coupled, to freely swing forward and back or to
rise and fall to accommodate themselves without dan-
ger of breaking to the thrusting ingor jerking out of

the link, as well as its frequent suddenelevation or.

depression, incident to the rocking, swaying, and
jumping of the cars.

The pin is operated from either
the car by means of a rock shaft extending across the
end, as represented in the perspective view.

When in position for coupling, the pin rests on
the foot of the primary table;dhe entering link
strikes the hub, crowding it back and withdrawing
the foot from derneath the pin, which is then free
to fall. To un®Mple, it is only necessary to lift the
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the top or sides of’

v |

pressed against a stop and swung backward to with-
draw its foot from beneath the pin, which then falls
upon the foot of the primary table, and the parts are
again in their first position ready for coupling. - It will
be observed that the only manual action required is
the simple momentary swinging of a side lever against
its stop ; and that, after it touches the stop, the hand
may be instantly withdrawn, the whole operation
thereafter, both of uncoupling and couplirg, being en-
tirely automatic. . ) . :

This invention has been patented by Mr. S. D.
Locke, of Hoosick Falls, N. Y.

IMPROVED HARROW.
This harrow, the invention of Mr. James G. Owen,

of Covello, W. T., is made in two double sections, each

OWEN’S IMPROVED HARROW.

o
comprised of front and rear parts, c’onsisting of a
series of. tooth-carrying bars braced by a diagonal
bar, and all gonnected at the ends of each part by
spacing and brace irons. The tooth-carrying bars
are set at an angle of about forty-five degrees with
the line of draught, the front series ranging Wack-
ward toward the left, while the rear series range back-
ward toward the right. The front
and rear parts of each section are
coupled . together by hinges, allowing
independent vertical movement of all
four of the harrow sections, and the
front parts of each double section are
coupled by suitable flexible bar, link,
and staple connections with the
draught beam, to which the horses are
hitched. The teeth arg fitted in the
bars in such relation to each other as
will cause them to harrow the ground
in lines about two inches apart. As
the harrow is drawn over the ground,
the sections will adapt themselyes to
any inequali%ies of the surface in all

directions, and no part of the ground

will escape the proper action of the
teeth. The converging arrangement
of the tooth bars, together with
the coupling of .the front and rear
parts by hinges, net allowing lateral
" play of one part on its connect-
| ed part, causes the harrow to run
il truly and effectively on side hills, and
without the tracking of one tooth in
| the path of the preceding one. This
harrow is not liable to clog, and does
not have a swinging motion from side
to side; it may be made @f either wood
or iron.

. — 000
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Textile Soap.

The firm of Trawitz, Dueringer &
Co., Strassburg, Alsace, manufacture
' a soap for use in the textile industry
\ which it is claimed meets the highest
requirements and perfectly replaces
the best Marseilles soap. This *‘ Luetz-

LOCKE'S IMPROVED CAR COUPLING.

pin above both tables, when, the link still holding
back the lower table, the secondary table is free to
swing its fqgt beneath the pin, as shown’in Fig. 8.
‘When the cars separate and the link is withdrawn,
the heavier lower table swings forward, taking with
it the pivot of the upper table, which is thereby

© 1886 SCIENTIFIC AMERICAN, INC

elburg textile soap,” as it is named, ac-
cording to the analysis made in the
laboratory of the Seifensieder Zeit-
ung contains :

Fatty acid .... 652 per cent.

oda. . .6
Torg o«
100

The fat is completely saponified and
the &oap absolutely neutral, and
therefore suitable for any purposes

of the textile industry.

A RUSSIAN engineer reports that he has discover-
ed a process of reducing petroleum to a form of crys-
tals which may be easily and safely transported to any
distance and théen reconverted into liquid form.
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-THE GLYCERINE BAROMETER. ds to catch the fillet, as shown in Fig. 2. The point of jcurial barometer, was placed upon the other side.
Mr. Zophgg Mills, Jr., a private merchant of this city, | support is immediately below the scale. The tube and | These scales, with the tube between them are repre-
has retently shown a most praiseworthy devotion to|contained glycerine exertthe stress due to their weight | gented in Fig. 7. .
science in erecting in his office building, No. 146} entirely on this bléck only. Or, more correctly, the| Access can be had from the upper floor to the upper
Front Street a glycerine barometer. It is one of three| weight of the tube and atmosphere, the.two amount-|end of the tube. If any air tends to accumulate in the
known to be in existence at the present time. To!ing to about 26 pounds, are here sustained. Theivacuum, the bottom can be corked and the tube re-
lower end of the tube was i filled. For this-purpose a
introduced into the cistern i small trapdobr is provided
and a cork placed in it in the floor above. The
and supported by a block. cistern is situated asnearly
This arrangement can be as possible on thg exact’sea
seen in-Fig. 4. Glycerine level, a condition of theo-
was then poured into the !
cistern and into the top
of the tube. The shape of
the top is shown in Fig, 3.
It is contracted, so as to
receivea cork. A brasscap
is to cover it, to keep out
dust. The lower cork being
. in place, glycerine was
poured in through an in-
clined funnel, about four
feet being filled each timne.
Some fifteen minutes were
devoted to this operation.
After some hours’ -stand-
ing, in order that all air
bubbles might rise to the
surface, the next four feet
were filled. In this way
glycerine was introduced

until it stood above the - SARGENT’S TELEPHONE TRANSMITTEE
stricture and the tube was (FOR DESCRI®TION SEE NEXT PAGE.)
quite full. The cork, Fig. .

3, which is of India rubber, was then |retical interest as one rarely fulfilled in barometric
tightly inserted, the lower cork, Fig. 4, | stations. For constants in laying out the scale, the
was withdrawn, and the column sank, | specific gravity of glycerine was originally taken at
leaving the Torrice]li vacuum aboveit. | 1-250. This would be nearer the truth if 1265 were

This completed the main operating | taken, assuming the glycerine to be pure. But when
parts of.the instrument. A layer of |it is remembered that the best mercurial barometers
kerosene was poured . -do not agree with each other, the
over tlfe glycerine in the chancesof obtainingidentical read-
‘cistern and in the outside ‘ings, as reduced, with a  glycerine

cup on the top of the t&e, and a mercurial barometer &eem
as a further measure of very small.
MILLS' GLYCERINE BAROMETER. ® protection. A cover was The readings have varied from 26

ft. 3 in. upward. A range of 93
in. ecorresponds to an inch of mer-
_cury. Thus a_thousandth of an
mch on the mercurial column be-
comes a tangible quantity of nearly
the one-hundredth of an inch. By
practice the barometer can be read
by the unassisted eye as closely as
. the mercurial one with the sliding
‘tangent pieces. Its readings are
nearly identical with the Signal
Service Station Baromater. The
difference only
amounts to a few
thousandths of an
inch. The reading
also_ should include
the level ofgthe fluid
in the cistern. This
- would be somewhat
difficult to manage.
The corrections for
temperature needed
are glight. The co-

. placed over the cistern, a
avoid all trouble incident to the employment of joints, | small aperture being left for the at-
a glass tube several feet more in length than the full | mospheric%ressure-to act through.
__height of the barometric column of glycerine wasused.| "B¥ accuratemheasurement, a scale
Some trouble was experienced in procuring the tubes. | of absolute feet and inches was laid
Two perfect ones, were finally drawn by Demuth |off on one sideof the ¢
Bros., Brooklyn, E. D. They are upward of twenty-;tube. A calculated ®
nine feet in length and of about one inch internal |scale of nominal
diameter. The section of one is shown in full size in|inches and fractions
the cut, Fig. 5. | thereof, referred to

Naturally, trouble was encountered in their trans-| the scale of the mer-
portation from the glass house. Mr. Mills took a|
personal part in this work. Three men were required
tocafry the tube in its case. This was not on account
of its weight, but because of ‘the danger of
breakage if any flexure took place for want
of support. Having reached the place of des-
tination, the next problem was the erection of
the great inflexible tube into a vertical position
within the building. .

It was taken up to the roof. Holes were
made through the roof and floors beneath large
enough to pass if through. It was carefully
raised to the vertical and lowered, its lower
end pass_in'g through for after floor until it
reached the position shown in Fig. 1. The
hole in the roof, not over two or three inches
in diameter, was then closed. Thus placed,
the tube extended from the cellar floor up
through intermediate floors and above the
ceiling of the seeond story. The cistern had to
be in the cellar, or,
rather, belew the cel-
lar floor. A water-
tight pit was pre-
pared for the recep-
tion: of a flat copper
vessel, shown in a
larger scale in Fig. 6.
The support of the
tube had next to be
provided for. A col-
lar of brass, with a
projecting fillet or
shoulder, was made
slightly larger in di-
ameter than theglass
tube. It was secured
to the tube by shel-
lac and by a wrap-
ping’ of string un-
derneath it and be-
tween it and the
tube. This collar is
held in a wooden
block, perforated, so IMPRQVED SUGAR EVAPORATING PAN. (For description see next page.)

e,
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efficient of absolute expansion of glycerine is 0:00045
for 1° C. In ‘correcting a barometer, the absolute
coefficient is ‘the one to be "used. Messrs. Black &
Pfister, now of the Draper Manufacturing Company, ef
152 Front Street, were the instrunfent makers who
assisted in its construction.

—— e —

. COMBINED HOOK AND BUCKLE.

The wire of which the main portion of the buckle is
made i§ bent to form an oblong loop, with parallel
arms projecting from one of the longer sides ; these

" arms are curved over to-
ward the loop and pro.
vided at their extremities
with eyese The tongue is
formed of a.wire pointed
at one end, and provided
with an eye at the other
end, which is placed be-
tween the eyes of the asms;
a wire, forming the pintle
of the buckle, passes
through the eyes and has
its ends bent-over to hold
the parts in proper posi-
tion. The arms foygn a
double hook for the re-
. - ception of the link of a
chain, a ring, or a wire rope, while the tongue may be
used in the same manner as the other buckle tongues
for engagement with the strap, a link of a chain, or a
loop in a wire cord or rope. This buckle is useful for
application to harness and saddles, and for the tem-
porary repairing of strapsand various kinds of rigging.

Further particulars can be obtained by addressing
the inventor, Mr. James J. Pinkham, of Stillwater,
Montana. :

O
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A Suré Investment—Dividend Every Week.

This issue closes the .fifty-fifth volume of the SCIEN-
TIFIC AMERICAN, and with it a considerable number
of subscriptions expire. :

Noticés to this effect have been sent to many thou-

sands of our present subscribers. But the quick response
and rapid rate at which the renewals are being made,.
together with the accession of new subseribers, encour-
*ages the publishers to believe that before the middle.
of January they will have a larger list of old and new
suBscribers than has ever before appeared on their
subseription books. ) . ’

The fact that the public have lost money and con-

fidence in many ventures leads them to seek new and

- better paying investments. This paper, ‘established
forty years ago, provides an opportunity of making an
investment, the returns of which .are surg and made
weekly.

The segcurity is unquestionable, and dividend guar-
anteed every week. The following are the conditions
on which everybody can become a stockholder, and the
public aregordially invited to examine the quotations
herewith appended :

RATES FOR THE SCIENTIFIC AMERICAN PUBLICATIONS.

SCIENTIFIC AMERICAN......ovvieeneeanennsne ouee 1 year, $3.00
SCIENTIFIC AMERICAN SUPPLEMENT S 500
SCIENTIFIC AMERICAN and SUPPLEMENT............ 1 700

(Proportionate rates. for half year.)

Now is $he time to send in your names for the new
volume of each publication, which commences next
week. .

The safest way is to remit by check, postal order,
express order, or registered letter, made payablé to
the order of Munn & Co. Address all letters to 361
Broadway, New York. ) . .

oY

This cotton chopper is so constructed: thgt the cot-
ton will be chopped to a stand as the ma&hine passes

PULS’ COTTON CHOPPER.

along the rows of the plants, leaving the hills of the
plants at uniform distances apart. The axle revolves
in bearings in the lower ends of hangers, whose upper

ends are attached to the lower side bars of the frame.
Upon the inner ends of the hubs of the drive wheels
are formed ratchet wheels, with which engage pawls
pivoted to the outer ends of arms, and which are held
against the wheels by springs. The other ends of the
arms are held to the axle by set screws. To the axle is
attached a large beveled gear wheel, which meshes with
a wheel on a shaft mounted so as to have a movement
in the direction of.its length. The forward part of the
shaft is squared, and to it are secured two parallel
slotted bars in which fit lugs formed on the ends of
the shanks of the chopping hoes. The shanks are
thus prevented from turning,-and the hoes can be ad-
justed, by loosening the nuts of the holding bolts, to
work deeper or shallower in theground as may be re-
quired. . By me_a,xis of a suitably arranged lever, placed
within easy reach of the driver, the shaft can he moved
longitudinally, so as to throw the forward gear wheel
into or out of gear with the main wheel mounted on
the axle. The chopping hoes can thus be made to re-
volve or can be held stationary whenever required.

This invention has been patented by Mr. E. C. A.
Puls, of New Braunfels, Texas.

P TELEPHONE TRANSMITTER.,

In the engraving upon preceding page, Fig. 1 re-
presents a liquid transmittet, which is so wired that in
its normal state the current circulates around the indue-
tion coil, D, with its full strength. The reason for this is
thatthe vibrator is'then nearer the serew, A, than the
serew, C. The vibrator is actuated by the diaphragm
of%he mouthpiece, E, and its lower end enters, between
the points of the screws, A C, the conducting liquid

g —
P

L contained in the non-conducting vessel, G. It is evi-

dent that the strength of the current passing around
the induction ¢dil will be governed by the variations of
the distances of the vibrator between the screws, and
which are due to the action of the diaphragm in the
mouthpiece. One of the many ways of wiring the in-
strument is clearly shown in the engraving. Another
is to connect the wire leading from the positive pole of
the battery where the negative wire is shown connected,
and connect the negative wire with the wire of the
screw, A. ¢

Fig. 2 shows another construction of the transmitter,
in which the rator consists of a centrally pivoted
lever, which is actuated by the diaphragm in the pen-
ner illustrated. Each end of the lever: carries a screw
that projects downward into the liquid, so as to face a,
serew passing through the bottom of the-vessel.. The
distance between each pair of screws will thuf be varied
by the movement of the diaphragm, and the strength

of the current passing thro®gh the coil will be regulated

accordingly. ™

Thisinvention hasbeen pateftted by Mr. F. G. Sar-
gent, of Graniteville, Mass., who will furnish any
further information.

IMPROVED SUGAR MACHINERY.

Among the exhibits in the machinery department of
the Edinburgh Internationak. Exhibition, one of the
most conspicuous is that ‘of Messrs. A. & W. Smith
& Co., Eglinton Engine Works, Glasgow, a specialty
of sugar machinery. :

THe most conspicuous object in the group is a vacu-
um pan for the finishing process df boiling and crystal-
lizing the sugar, of which we give herewith an illustra-
tion from Engz‘néering; The heat is imparted by
steam to the contents of pan through an inner bottom
of copper and by a series of copper coils or worms ;
and the operation is conducted ¢m vacuo by means of
& neatly designed horizontal vacuum pumping engine.

Th'&s pan is mounded op a elevated platform ¢for con-
venience in discharging its contents into the hopper of
the centrifugal sugar-desying machines), and the body
-and» top of the pan are lagged py ebony®nd white-
wood; the fittings’and gauges are of argozoid, a new
white metal, whic® gives the whole apparatus a very
attractive appearance. The discharge of this pan is
equal to six tons of dry sugar. ‘The sugar, after hav-
ing been,concentrated and crystallized in the vacuum
pan, is run into the hopper or mixed over the centrifu-
gal sugar-drying machines of improved construction.

These macBines are on the Well-Bnown self-balancing
suspended principle, the cylindrical baskets which re-
ceive the sugar revolving at a high speed, and purging
the sugar from any molasses whicl it contains. Each
basket dries one ewt. of sugar at a charge. The dried
sugar is discharged from the bottom of the baskets on
to conveyers or bogies, as the case may Qe..

MERCURY BUBBLES.
®.  BYT.0'CONOR SLOANE, PH.D.

Lord Rayleigh, in one of his recent addresses before
the British Association for the Advancement of Science,
made an interesting allusion to soaw bubbles: He de-
clared that one of the unsolved problems in natural
science is conrprised’ in the question, why soap and
water form almost the only solution out of “which
reasonably large bubbles can be blown.

Both the fornation of bubbles and globules can be
produced with mercury exactly as withe water. A

quantity of the metal is placed in a vessel of glass, and
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water js poured over its surface to the depth of an
inch. From a bottle more mercury is now poured into’
the vessel. The height of fall should # abgut six
inches. As the falling fluid strikes the mnercury in the
vessel it acts as water falling into water doas, with one
exception. The latter carries air under the surface,
forming bubbles filled with air. The failing mercury,
instead of carrying air in its descent, forces water under
the surface. Mercury is thirteen tines as heavy as
water.

The water thus carried down: instantly rises,

4
and the exact reciprocal of the action described in the
case of water and air takes place with mercury and
water as factors.

As the water rises above the surface of the mercury
on account of buoyaney, it picks up and raises a film of
mercury. A hemispherical bubble is formed upon the
surface of the fluid under the water. Watér foam con-
sists &f incompletely spherical films of water filled with
air. In the experiment just described, mercury foam:
-is produced, the partial spheres of mercury film being
surrounded by and filled with water. "The fact that
they are bubbles may be recognized by their shape.
They form ‘the characteristic line or angle of junction
with the mercury on which they rest. They are evi-
dently filled with water, for when they break no air es-
capes. They can be contrasted. with globlues that
usually form upon-the surface at the same time. These
tend to run to the periphery of the vessel, and possess
their characteristic spheroidal shape. Sometimes bub-
bles half an inch or more in diamé&ter can thus be _
formed.

To demonstrate still further the analogy with water
films, bubbles may be blown. A tube or pipette is
filled with water. Its end'isplaced beneath the sur-

face of the mercury, and bubbles are blown by forcing
the water out of the pipette.. Asa rule, a far inferior
effect is thus produced, but the method is of interest,
and shows more clearly o what action the formation
of these bubbles is due.

Finally, a flat film can be formed, such a ome as water

BLOWING MERCURY, BUBBLES—MERCURY FILM.

forms across the opening of a pipe or within a wire
ring: A piece of copper wire about as thick as a steel
knitting needle is bent at the end into a circle. The
end must touch the wire at the bend, making a con-
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tinuous cirele. By bringing the bent portion in con-
tact with a globule of mercury and some dilute sul-
«phuric a.ci’on a saucer, the wire loop becomes amalga-
mated or alloyed with mercury. Then, by sweeping it
through gnercury overlaid by water, with a quick
skimming movement, a film can be picked up. Water
will rest on its upper surface. This can be removed
with blotting paper, leaving a [pure mercury film. It
must be held horizontal. It immediately breaks if an
attempt is made to bring it inte the vertical plane.
The loop should not be much over a quarterof an inch
in internal diameter.

. . .

FALL OF A GREAT WATER TOWER.

In various parts of the country it has become com-
morn, in connection with local water works, to erect
slender towers or stand pipes for the purpose of main-
taining the required head or hydrostatic pressure in
the distributing pipes. The common method is to erect

a simple iron cylinder or stack Jf, say, 16 ft. diameter!

and a hundred feet or more in height, into which the
water is pumped and held like a cistern, the lower end
of the eylinder being connected with one of the water
distribyting mains. " In our paper for October 23, 1886;
we gave an illdstration of one of these stand pipes, as
erected at Victorig, Texas, the upper end of which, not
being at the time filled with water had been damaged
by a hurricane.

‘We now give illustrations of the far larger stand pipe
of the Kings'County Water Works, located at Sheeps-
head Ray, near Brooklyn, N. Y., whicp, at 1 P.M. on
October 7, 1@6 suddenly collapsed and fell, while be-
ing charged with waf®r during a prehmlnary trial of
its strength.

" This stand pipe was 250 ft. high, 16 ft. in dlameter at
its base and for a height of 70 ft., then tapering upward
for 25 ft., and then rising 8 ft. in diameter. A very
strong and substantial foundation of concrete had been

- constructed, 33 ft. in depth below the surface of the
ground. On this the stand pipe was built, the con-
tractor bétng H. 8. Robinson, of Boston, Mass.

In the construction of the work, the steel plates were
hoisted to place by a derrick worked from within the
tower, as indicated in the illustration at the left, which
shows the structure partly completed.

As before stated, the explosion took place at 1P.M.,
when the neighbors were startled by a rumbling noise
followed by a crash like that of thunder.- There was a
slight vibration of the earth, but it was all over in
less than thirty seconds. The people thought it was
an earthquake, and rushed from their houses in terror,

—Fhe shoek was felt in all directions within a mile or two
of Sheepshead Bay. A cloud of dust was seen rising
from the locality, and when it had floated away the
water tower was discovered lying on the ground,
with» tons of Steel plates scattered in every direction.
Great volumes of water rolled from and ‘around the
prostrate structure, and in a few moments nineteen
acres of land was submerged.

Some water had been pumped into the tower a week
previous to the explosion, but the real test was not
made until the day of the explosion. It was supplied
from drive wells in the immmediate vicinity. The large
engines were set in motion 4t the pumping. station
shortly after 11 o'clock. Two hours later -the great
tank wasnearly filled, there being 227 feet of water
in jt, which would make about 400,000 gallons The
pressure was then 127 pounds to the square inch. It
was noticed theh that the tower leaked in some
places, and Mr. Robinson prepared to mount the nar-
- row iron ladder that led to the top of the structure,
- and make an examination. He approached within
about five feet of the tower when he heard a rumbling
noise -like that of a rushing train, as he expres
it, and the ptates_for a distance of twenty feet from
the ground parted and let loose the water. Others de-
seribe it as like the explosion of a steam boiler. The

* volume of liquid rushed{i**with great force, and Mr,
Robinson was caught il .@" He was arried nearly
fifty feet by the wave, and that saved his life.
Almost in the same moment a large- section of steel
plate weighing a ton or more crashed down upon
thg spot where he had skood. Another section weigh-
ing five tons was thrown fifty feet in an opposite di-
rection. Small pieces were tosszd all around the base
“of the tower.

Meanwhile, the tower supported by the wire eables
alone, tottered for a moment and then fell with a crash
and roar in a northeasterly direction. The heavy steel
plate, bolts, and braces were broken, bent, and twisted
like so much paper. The rush of the water-had stirred
up clouds of dust, and for a time the scene was con-

scealed from view. People in the immediate vicinity
thought that the dust was escaping steam. When Mr.
Robinson recovered himself, he was floundering in
three feet of muddy water. His hat, coat, pocket-
book, and a number of papers were gone. He strug-
gled to his feet and waded toward a dry spot a quar-
ter of a mile away. Though considerably bruised, he
was not seriously injured. His pocket-book and cloth-
ing were found some hours later near the wreck. The
soil about the tower was of a sandy character, and the
water quickly disappeared,exeept in places  where the

4

sand was mixed with clay. Several acres of rye that
had been planted by Mr. Stephens disappeared after
the explosion. No other damage was done.

The following from the contract gives the particnlars
of the structure. The general conclusion appears to
be that bad work in putting up the great pipe and
poor material were the causes of its failure.

RoBINSON BOILER WORES, 28 STATE ST., BOSTON,
October 6, 1885.
BENJAMIN F. STEPHENS, EsQ., President_:

I will make and erect on a foundation prepared by
you near Coney Island, New York, a stand pipe 250 ft.
high, as described below :

Pipe will be 16 ft. diameter up to 70 ft., then in the
next 25 ft. taper in to 8 ft. diameter. Bottom of % in.
steel, 17 ft. diameter. Bottom course connected to
bottom by 6 X 6 X % in. angle iron, flange turned out;
15 braces on the inside.

First 5 ft. of pipe of 7% steel, with 3 rows of rivets in
vertical seam ; 30 ft. of pipe of 3 steel, with 3 rows
of rivets in vertical seam ; 15 {t./of pipe of % steel, with
8rows of rivets in vertical seam ; 20 ft. of pipe of %
steel, with 2 rows of rivets in vertlca,l seam ; 25 ft. of
pipe of %4 steel- (taper), with 2 rows of r1v.ets in ver-
tical seam ; 5 ft. of pipe of % steel (Ist coursg above
taper); 30 ft. of pipe of 4 steel; 35 ft. of pipe of 34
steel ; 30 ft. of plpe of 5 steel; 30 ft of pipe of ¥ steel;
25 ft. of pipe of % steel -

For the first 75 ft. the course will be all inside, so at
that height the diameter will be lessened by the thicle-
ness ofsthe plates.

In the-taper, tlie course will be all ingide, and above
that they will be large and small. L4

All of the plates will be steel stamped 60,000 lb ten-
sile strength. Allof the vertical seams above the firgt
50 ft., and all of the horizontal seams8, will be double
riveted, with sufficient lap to make a good job.

I will rivet on to the outside, of pipe a ladder run-
ning from top to bottom. Lower half of sides of 2 in.
by 44 in. iron, upper half of 2 in. by 34 in. kar iron, and
rounds of 3{ round iron 16 in. long and 12 in. apart.

1 will rivét to pipe threemanhole frames, position as
shown on tracing, also two nozzles on bottom course.

I will rivet on to pipe ‘two balconies (one under each
of the upper manholes) with wrought iron brackets and
floor as shown on tracing.

1 will furnish and attach to the pipe twelve guys of
1 in. wire rope—six of them 100 ft. from the grougd,
and six 25 ft. from the top; the understanding bein
that you are to furnish andput down the anchors f
same.

I will put around the top a 8 in, by 38 in. angle iron,
and on the inside of the 25 ft. of # iron I will rivet
4in. by4in. T irons to stiffen the same. I will.also
rivet on 12 (twelve) #in. by 4 in. T irons to strengthen
the joints where taper section of pipe joins the straight.
Each piece to be 10 ft. long, and extend five feet above
each joint and five feet below, eight of these T irons on
lower joint, and four on the upper. .

Price for the ‘stand pipe” completed as above,
water-tight, and to your satisfaction, $16,625 (sixteen
thousand six hundred and twenty-fivedollars).

In the above price I have accepted your proposition
to do the teaming from the dock at Bay Ridge or Long
Island City to stand pipe siteof all the material and
toolsused in the construction of said pipe for $350 (three
hundred and fifty dollars).

Signed, H, 8. ROBINSON, .
.By J. M. RGBINSON.

L
FALL OF A WATER TOWER AT KANKAKEE, ILL.

During a gale of wind on October'l4, 1886, the water
tower at Kankakee was overturned. The wind began

‘ blowiag very strongly in the early mornmg, and

reached an estimated velocity of sixty miles an hour.
By 9 A. M. -the tower was observed to be swaying
slightly ; the vibrations increased until the successive

wind gusts raised it on one side ®r the other several

inches at the foundation. An unsuccessful attempt
was made to arrest this movement by tightening the
nutson the anchor rods, but the tower soon fell.

We quote the following particulars from the Kanka-
kee Gazette :

* As the gale grew stronger, the tower with each
vibration lifted itself further from its bed. Meantime,
* he top of the tower inflated and contracted like the
sides of a panting horse. Then the windward side
collapsed, forming a pocket extending downward from
the top twenty-five or thirty feet, and the fall of the
tower soon followed in a direction from the wind.

‘“The tower was 124 feet high and 20 feet in diameter.
It was constructed of plates of % inch boiler-iron, four
feet wide and ten feet long, diminishing in thickness to
No. 9 iron (one-eighth of an inch thick) at the top. It
was intended to have iron rods across the top to act as
braces and prevent a collapse. These were put on, it
is said, but také&n off for some reason. The tower was
erected by the Sharon Boiler Works, of Sharon, Pa.,
under the direction of-William Jones. The foundation
was of stone and concrete, seven feet deep, about
twenty-one feet in diameter, and rose about eightinches
above the surface of the ground except on the side to-
ward which the tovzer fell, where an excavatign left
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the wall exposed for about a yard. Mr. Shannon,
superintendent of the Water Works Company, com-
puted the resisting or supporting capacity of the
foundation at 160,000,000 pounds, while the tower
when filled with water would :kave weighed only
22,000,000 pounds. Six anchor rods, two inches in
diameter, extended from about six*feet above the
foundation into the foundation a distance of two féet,
where they turned at right angles’and ran laterally
into the stone abput two feet. ©ne-tRird of the founda-
tion, on the side toward which the tower fell, is broken
down and sloughed off to a depth of three feet.
Whether this ecrumbling began before the fall of the
tower, or was caused by the weight of the tower as it
leaned far over, we cannot say. On the wmdward side
the rods were broken off.” -

Prawr-

John C. Hoadley, [ ]

On the 21st of October, 1886, death brought to a close
the career of John Chipman Hoagley, of Boston, U. 8.,
an American engineer whose breadth of attainments
rendered him one of the leading men in the professmn
especially in steam engineering, in which he was an au-
thority equaled by few.

He was born in the Sfate of New York in 1818, and
his first engineering experience was in connection wi
the system of State canals, which was founded by the
Dutch settlers in the seventeenth century, and in-
creased from time to time as the nieéds of the day de-
manded. Leaving the State engineers’ corps atthe age
of twenty-six, he- became engineer for the construction
and equipment of a number of mills at Clinton, Mass.,
devoting himself to the wide range of work necessary
to build up a variety of industries, a “task which could
not be accomplished except by one possessed ‘of unusual
foree, 8kill, and versatility.

Later, he became manager of a large machine shopin *
Lawrence, and for a number of years was engaged in
the manufacture of locomotives and textile machinery.
His experience withlocomotivesléd him into an analysis
of the.dynamigal relations which speed bore to the ope-
ration of engines ; and the result of his investigations,
partly mathematical and partly experimental, resulted
in the inivention of the Hoadley portable engine, which
was probably the first application of scientific, princi-
ples to the desigh of high-speed engines. These engines
contained numerous radical features, since appSopriat-
ed by others, notably the application of an automatic

<8

‘variable cut-off to a single slide valve, operated by a

governor. attached to the side of the driving pulley of
the engine. We do not speak by-the letteras to the
exact luiftations of Mr, Hoadley’sinventions in thisre-
spect, as, measured by the patents issued to him, but
the fact remaing that he was the pioneerin the success-
ful application of the methods of construction of the
Hoadley engifie, which was manufactured in great
numbers for many years.

During the later-years of his life he sepamted from
commercial and manufacturing affairs, and confined
his attention to the practice of his profession ineon-
sulting engineering and as an expert in patent causes.
In this latter capacity his services were held in highest
repute, hjs retentive memory, rendering. an extended
reading and wide experience tributary to a power of
keen ‘analysis which would set Yorth the measure of )
each patent’s merits or the worth of the mechanical
features of an invention. b

His acquirements were not limited to technical mat-
ters, but extended through a wide range of general cul-
ture. The transactions of the American engineering
and scientific societies contain ‘frequent contributions
from his pen ; the members of the British Association
nfay recall among these his paper on ‘ American Steam
Engine Practice in 1884,” read at the Montreal meeting,
and which was the first step in the recent polemical en-
gineering papers respecting English and American rail-
way practice.

" Mr. Hoadley was always interested in public affairs,
hyit he held few offices. He was, however, the engineer
member of the Board of Health of the State of Massa-
chusetts. He also visited England aifd the Continent.
in 1862, on the part of the State Government, making
an examination of fortifications for the purpose of de-
vising a system for American sea coast defences.

The professional work of Mr. Hoadley isshown by its
influence over a wide range of engineering practice in
mill work, applications of steam, sanitary engineering,

.and methods of expert evidence, rather than in any

massive structures which bear his name as builder. In
his personal -address he was especially genial, and en-
deared pimself to a large number of friends.—ZLondon
Engineering.

Improved Loc‘{‘lor:Firearm.s.

In our issue of: December 11 we described and illus-
trated an improved lock for firearms, invented by Mr.
Charles E. Goodwin, of Saybrook, 0. We omitted one
ingportant feature : A single pull of the trigger will fire
both barrels consecutively. By properly adjusting the
arms of thesears, both barrels can be cocked at the
same time and fired simultaneously or consecutively, as
may be desired ; or, when both are cocked, one can be

fired and the other not.
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RECENT TYPES OF THE GATLING GUN.

The accompanying illustrations represent improved
Gatling guns ; one mounted on a tripod and the other
on a carriage, and showing different methods of sup-
plying cartridges.tothe gun.

Fig. 1 shows a smaﬂ six-barreled gun, mounted on a
tripod. This gum weighs 78 pounds. It uses what is
known as the Accles’ positive feed, which eliminates
the liability of the jamming of the cartridges, and
which has increased the rapidity of fire to the extraor-

_ dinary rate of 1,260 shots per minuté. One hundred
shots have been fired from the gan in two and two-
tenths seconds. The fire can be made continuous, or
the delivery can be made in salvos of 80 or 40 shots per
gecond. Thelatter mode of firing would prove bene-
ficial when the gun is being fired on shipboard in a
rolling sea, a pointing lever being attached to the gun
to enable th@gunner to give it proper aim.

With the introduction of the positive feed to the
Gatling gun, two kinds of high angle fire
are made efféctive. These may be ¢lassed
agdirect dnd indirect ; direct when the gun
isaimed apd fired at any elevated object ;
indirect when the bullets are fired up inthe
air, in order to hit the object in their fall.
This latter mode of firing can be made very

ective in gétting men out of intrenched
positions. Musket balls when fired from
the gun at high*elevations remain up in

" the air for 57 to 58 seconds, and when they
fall they strike the ground with sufficient
force to pemetrate two inches of timber. =
This high angle fire greaily increases the .
power and valiie of the gun as a weapon

" of war.

The Gatling 1s the only machine gun
othat can delivér high angle or mortar fire,
and is doubtless one of the most effective
arms of its size in the world. Official re-
ports say: ‘‘ The feed'is positive in action
and entirely independent of the force of
gravity. The feed is all that is claimed
for it. It is believed the modified Gat-
ling gun with the new feed has reached
the utmost limit of improvement.”

This light gun is designed for naval ser-
vice, f@r mountain warfare, for -cavalry
service, for police use in cities for suppress-
ing mobs, for use on board of railway
trains, for protecting and guardmg treasures shipped
by express, ete.

With this new feed, the firing and loading can go
on uniformly and incessantly, even when the gun is
worked by men inéxperienced in its use.

This gun would prove of great service in defending’
such positions as villages, field entrenéhments, aund:
for the defense of caponniers, for covering the ap-
prodch ta bridges or fetes-de-pont, for defending a
breach, and for employment in adyanced trenches, or
in figld works where econgmy of space is offen of the
utmost importance; for use on shipboard to clear
the epemy’s decks or open ports, and from top-gal-
lant forecastle, poop deck, and tops of vessel.s of war,
for the defense of sea coast batteries against the at-
tack of boats, for assi8ting in keeping down the fire of,
ships enggging . forts at close quarters or attempting
to force a Passage by pouring an incessant fire in
their ports, and in clearing breaches and other proposed
places for landing from boats, it would be most ef-

fective. Fig. 2 represents a light ten-batreled Gat]mg
gun, mounted on a -carriage.
This gun uses what is known as
the Bruce feed. This improved
feed allows the cartridges to be
fed to the gun at the rate of
over1,000 shots per minpte, di-
rectly from the paper bozxes in
" which they are.originally pack-
ed. For continuous and direct
fire this kind of feed makes the
gun very effective. Various cali-
bers of Gatling guns are made.
Among the advantages of the
musket caliber Gatling gun may
be enumerated : The lightness of
its parts, the simplicity and
strength of its mechanism, the
rapidity and continuity of its
fire without sensible recoil, and
its accuracy and ‘effectiveness
against troops at all ranges at-
tainable by rifles. Also its pecu-
liar power for protecting roads,
defiles, and bridges; for %ilene-
ing field batteries and batteries
of position; for increasing the
infantry fire at the critical mo-
ment of a battlg; for supporting
field batteries and protecting
them against cavalry or infantry
charges ; for covering the- re-
treat of a repulsed eolumn, and
its economy in men for serving

Seientific Jmerican,

it and eanimals for transporting it. The relation which
the machine gun is to occupy to the different arms of
the service will, no doubt, ere long’ be prescribed and
settled by competent authority.

The superiority and great value of the Gatling gun
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Scribner’s Magazine for January, 1887.

The appearance of a new first-class monthly maga-
zine, issued by a firm of such high standingas Messrs.
Charles Scribner’s Sons, under whose name had already -
been achieved one of the most conspicuous successes of
modern mag#zine literature, is an event of considera-
ble moment in the world of letters, and the contents
and general style of make-up of the new monthly have
been the subject of a degree of public attention seldom
accorded to any literary venture. Of the first number
it is to be said that the contents are all ‘‘good read-
ing,” and that the typography is excellent, the type
being rather large, and of a style just calculated .to
suit the eyes of those who are beginning to think of
wearing glasses. There is nothing to which we would
award the palm of superlative excellence, either in the
literary matter or the illustrations, but the whole is
certainly up to the high average which readers of this
class of literature have been favored with during the
past few years, and there is about the magazine a look
which seems to say plainer than words that it was not
born of yesterday, %nd that it has come to stay.

B>
+0>

Opening of the Severn Tunnel td: Passenger Traﬂl_c.

On Wednesday, Dec. 1, the Severn Tumnel was open-
ed to passenger train service. The ceremony of turn-
ing the first sod in the commencement of this, the most
difficult bit of tunneP engineering ever entered upon,

NEW SIX-BARRELED GATLING GUN MOUNTED ON TRIPOD

# an auxiliary arm of both the mlhtary and naval ser-
vice having been clearly demonstrated, it is evident it
will be extensively employed in any future wars.

The day is not far distant when machine guns in
large numbers will be considered indispensable on the
battle field, in forts, and on shipboard, and the nation
that is best provided with these arms, and has its sol-
diers and sailors drilled to serve them in the best man-
ner, will best preserve the weifare and lives of its peo-
ple. Gatling guns are manufactured by the Gatling
Gun Company, ‘of Hartford, Connecticut, U. S. A.
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LIGHT TEN-BARRELED GA’.I.‘LINE' GUN ON CARRIAGE.
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took place in March, 1873, now yearly fourteen years
ago. The passenger service would, however,
have been commenced some time since, but
for th® delay in the completion ®f the lines
gonnecting the tunnel @ith the main system,
a delay dictated by prudence when the
stupendous difficulties in the prosecutien of
the work caused the delay in the completion
of the tunnel itself, and some fear that
considerable time might elapse before the
whole of the difficulties could be overcome.
The greatest caution has been exercised,
and although the very able contrgetor, Mr. -
T. A. Walker, had comp]eted the tunnel,
the engineers deemed it advisable to start
with goods service only for a short time. In
his report to the Board of Trade, Colonel
Rich says: ‘' The works appear to be very
good and substantial, and to have been car-
riedout with great careand judgment. The
difficulties of dealing with the large quan-
| tities of water, and particularly of dealing with the
underground stream, which runs at a great .velocity,
have been considerable, but have been successfully
overcome, and the result is a tunnel of unusually large
dimensions which is particularly dry. Thetop of the
tunnel is about 145 ft. under the level of high water
spring tide, and about 50 ft. under the bed of the river
at the deepest point. The means of ventilation are am-
ple.” The fan for the latter puxpose, we may mention,
is 40 ft. in diameter, and is made, like thosefor the Mer-
sey Tunnel, by Messrs. Walker Brothers, Wigan, to ex-
haust 400,000 to 500,000 cubic feet of air per minute.
The difficulties which have been encountered in this
work we have from time to time described, and we
need not mow refer to them. The pumping machinery
for keeping the enormous water influx downis of re-
markable capacity, capable, it is said, of raising over
25,000,000 galldns per day. The tunnel has been lined”
with vitrified bricks set in cement, about 75,000,000
bricks having been used for this work-alone; but with
a head of 170 ft. some good work is necessary to keep
water out. The passenger service
was commenced without cere-
mony, as soine connecting lines
for the main service have yet to
be made. This tunpel is about
414 miles long, and has cost
nearly $10,000,000. For® illustra-
‘tions and full description see SGI-
ENTIFIC AMERICAN SUPPLE-
MENT, No. 539.

MR. L. TIETJENS, of Stass-
furt, Germany, has recently pa-
tented an ingenious method of
damming back the flow of water

_in shafts by the application of,
the well krown fact that cer-
tain salts increase their volume
very anaterially by the absorb-
ing of water of crystallization in

- hardening. To accomplish this,
he takes either calecined soda,
anhydrous alum, Kieserite, or,
oxychloride of magnesium, mixes

* tlrém into a paste, and then im-
mediately injects them through
a suitably arranged pipe into
the fissures through which the
water flows. It is-said that as
this paste hardens, it swells
enough to fill all the interstices
of the rock and to render it
water tight.
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TRICHECHUS ANER!CANUS-MANATEE,

,BY W. 0. AYRES.

here represented. They hdve been classed by some writ-

' ers near to the whales, that is,among the cetaceans ;
and yet they are by no means closely allied to the
cetaceans. And then,
again, others have ranked
them with the pachy-

- derms, and in alliance with
the elephants, ete. But
the most recent writers, of
suitable authority, set
them by themselves in a
designated group, to which
is given the name of Séren-
ians. Of these are now ex-
isting but two genera,
though one other has be-
come extinet within a little
more than a . hundred
years.. These two arg tlte
dugong, Kalicore du-
gong, and the manatees,
Tricheckus, one species of
which " is figured for us.
here.

A common name, which
is* sometjmes applied to
them all, of the various

-types is gea cow; and the ~
total disappearance of the sea cow of
Behring’s Island isa carious instance of
the rapid and complete extermination of
an animal of huge size, which at its dis-
covery was abundant.

The facts are these: When Behring
discovered the island to which he gave
his name, a very large Sirenian fairly
swarmed in the creeks and shallow waters
“of its shomes. It was well described by

.| tinet species, under the name of T'richechus latirostris,
Strange-loeking animals these are which we have|but it is perhaps.more probably only a climatic va-

—___ Backius

separate the northern type,'fhose of Florida, as a dis-

riety. :

The manatees have seldom been captured and
brought away for exhibition, though it might easily be
done, for they are of such mild

disposition that they would|’

to 15 feet. It ascends the South American rivers
freely, following the Amazon far up into the moun-
tains:

The dugong is found irr the Red Sea, the Indian
Archipelago, Mauritius, Australia, ete.

It is closelyallied to our ‘manatee, and is of about
the samesize, and very similar to it in habits.
—_—— St -

make small resistance, and they;
are by no means timid. They

Steller, the naturalist who accompanied
him, and the specimens which he took
home to St. Patersburg were, until quite
recently, the only ones available. But
in 1883 the Smithsonian Institution received from Dr.
Stejneger a very valuable collection of skulls; in fact,
almost complete skeletons. The animal was larger
than either of the Sirenians now in existence—20 to 28
feet long. It constitutes the genus RAytina.

Like all the’Sirenians, it was very gentle and affec-
—_tionate in its disposition, ard Behring’s sailors tamed
them readily ; but, alas! for the poor sea cows, their
flesh was excellent for food, and the sailors took ad-
vantage of their gentleness, and by 1768 not a single
Ehytina could be found on Bhering's Island—the only
- known place of their residence—and none others have
ever since been seen. Steller’s
sea cow is, without doubt,

* extinect. .

The ‘/S'L'Z'em’rms, as already
noted, are of very peculiar
formation. They have no
hind, limbs whatever exter-
‘nally manifested, resembling
the cetaceans in that respect ;
‘but their fore limbs drg very
strong, large, flat, flipper-like, \
and remarkably flexible. The
bones of the entire skelaton
are denser and heavier than
those of any others of the
- ywammalia. The flesh of all is,
like that of the Rhytina,much
prized as an article of food.

The skin is coarse, heavy,
and resembles that of an ele-
phant, having short, stiff
hairs scattered about on it,
but +nowhere thickly, the
general color being dark, al-
most black. The eyes are
small, the nostrils large, pro-
vided each with a valve.

These characters are com-
mon to the dugong and the
manatees. Of the latter—
Trichechus—there are two
species, an African, 7' senegal-
ensis, and an Americzan, T.
americanus, which is the one
before us, and of which only
I will here speak.- 7

Trichechus americanus is a

THE FISHING FROG (LOPHIUS PISCATORIUS)—A STUDY FROM LIFE.

frequent the shallow lagoons, and an easy arrange-
ment of metscould capture them. Two smallones, about
six feet in length, were exhibited in 1875, and onge
smaller 5till was shown only a month or two since -by
Messrs. Reiche Brothers, of New York, importers of
such curiosities, from which our representations are
made. o

Its attitudes are well shown by the figures. It was
said to have been brought from Brazil. It breathed
in one to one and a quarter minutes, the valves of the
nostrils opening as it rose to the surface and closing as

. THE FISHING FROG.

The fishing frog, or sea devil, as @t is sometimes
called, owing doubtless to
its repulsive appearance,
is conspicuous principally
for its peculiar method of
alluring its prey. Itshead
is of enormous size, and
the feature that is notleast
pronounced is its prodigi-
ous mouth, which extends,
not from ear to eam bup
half way around tRe front
part of its head, -and is
fortified with rows of teeth
which may be raised or
depressed at will, accord-
ing as the prey is el
tering or striving to escape
from its pléce of captivity.
Along the top of the head
are found three long filaments,
the first of which terminates in a
bait-like appendage, and which
may be waved.in any direction.

Fishes afe attracted by the mo-
tion of .this object, and when
sufficiently near, the mouth is open-
ed and the prey is sucked in to its ‘
own destsuction.

The stomach is distensible to an
extraordinary degree, and frequent-
ly fishes awe discovered therein
which are nearly equal in weight
and size to the fishing frog itself.

The head is provided , with a
moss-like fringe, which extends
aroun& its entire circumference, and which enables i}
to conceal itself easily among the seaweeds and mosses
on the bottom of the sea, where it is its-pteasure and
custom to extend and bury itself in wait for its vie-
“tims, t

The specimen from which the drawing was made .
"was captured near Flushing, T.ohg Tsland, by “Dick™
Hill, son of the celebrated sporting m#h Harry Hill,
of this city. It was 5 feet long, and weighed 125
pounds. : . :

A O — i
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it went below. This species grows to the length of 12

it

EQuALITY.—That all men have equal rightsis a cardi-
nal doctrine in the theory of
demagratic government, butit
is possible to expand the claim
to a point beyond the bound
of rights simply, and apply it
to the results of the exercise B
of our .inalienable endows™
ments. Human beingy gre
not born with equa} gifts and
powers. /W)QI ever there is
an upper”“and middle, there *
Jnust e anunder. The weak
must seek the wall and be the
stile froin which-the ambitious
strong will vault toward the
top. Norcan those appointed
by nature, for the pyramid’s
base serve in any other po-
sitiore To press the wall as
-little as possible, get all the
pay for service that ft de-s
mands, and make the ‘ best
ofnow and here,” is the bound
of their possibilities. With-
out a foundation there can be
no superstructure, aiid the po-
sition is as truly honorable as
any other, though universal
mankind have held it to be
less desirable. All theories
for thehelp of those who serve

must proceed upon an admis-

sion of inequality.—The Car-

riage Monthly.
e s ==
THE American Forestry

= Commission, at its annual

native of our whole eastern

meeting held at Denver, Col.,

coast from the southern to

the northern tropical limit

and a little beyond, that is,

from Brazil to Florida, includ-
ing the West India Islands
and the Gulf of Mexico. It
should be mentioned that an
attempt has been made tg,

THE MANATEE, OR SEA COW,

© 1886 SCIENTIFIC AMERICAN, INC

September 15, recommended
to Congress .the establish-
ment in the Wistrict.of Co-
lumbia of an agricultural and
forestry experimentdl station,
and the passage of a bl for
the protection of the govern-
* ment timber lands.
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ENGINEERING; INVENTIONS,

A car coupling has been patented by
Messrs. Jacob W. Baker and George A. Prescott, of
Dover, N.J. Thisinvention relates toghe construction
of a novel Torm of irawbar and connections, to be used
with the ordinary form of coupling link.

A boiler feed regulator hasbeen patent-
ed by Mr. Charles O. Wyman, of Anoka, Minn. The
1nvention consists of a tunk with pipes connecting it
with the boiler above and below - the water line of the
latter, and with pipes ing to the pump, with vari-
ous novel features, to keep the water at all times at the
proper height. ’

A reversing mechanism for engines has
been patented by Mr. Lorin C. Forwood, of Shipmah,
Ill. It conmsists in an eccentric held hetweeh collars p

secured to the main shaft of the engine, with sliding,

wedges arranged to move the ecentric transversely
across t,he shaft, by which the reversing of the valve
motion is effected, without the ordinary Jomts and rods
required where links are used.

An automatic water feeder for steam
boilers h#s been patented by Mr. Charles O. Rabut, of
New York gity. It embraces a system of valves ope-
rated by a float controlled by auxiliary floats, and also
in an arrangement of an air valve to permit the escape
of air during the filling of the float chamber, all of the
working parts being inclosed by a casing, except when
registering mechanism is employed.

Q valve for hydraulic elevators has been
patented by Mr. Parker F. Morey, of Portland, Oregon.
This invention compriSes a system of differential valves
controlled by an auxiliary valve, and thus governing
both the admission and the escape of water from the
ram of the elevator, with provision fqr arresting the
motion of the ram, as required, to stop the elevator,
the design being alsd” to prevent excessive wear from

sand or grit. .

-
- 3

MECHANICAL INVENTION.

A machine for making whiffletree.bolt
eblarrks has been patented by Mr. John Stacker, of Win-
sted, Conn. Inthis machime a new formmof anvil or die
is employed, on which the heads of Re bolt blanks are
flattened, split, "and spread or opened, in connection
with a new device for splitting and opening the bolt, so
thatall the operations may be conducted with dispatch
on the same machine.

AGRICULTURAL INVENTIONS.

A combined corn planter and cultivator
has been patented by Mr. John C. Weiss, of Sheldon,
Md. The object o? this invention is to improve the
construction of*a machine heretofore patented, involv-
ing novel feature} and combinations, to render the ma-
chine more convenient in use and more reliable in ope-
ration.

A harvester for sugar cane, corn, ete.,
ha.s been patented by Mr. Sathuel H. Pearcy, of Frank-
lin, Tenn., This inygntion covers a novel construction
and combination of parts in a machine to be drawn by
teams on fields of standing crop, and automatically cut
the standing canes and strip them of their tops and
leaves, and drop them in bunches while passing along
the cane rows.

e —
MISCELLANEOUS INYENTIONS,

A rein muff has been patented by Sarah
J. Hull, of Stella, Neb. One end has a flap secured to
one side and constructed’ to be folded overthe end and
gecured to the opposlte side, so that the reins and whip
mnay be held in the hands and the lattef be at the same
time pre rotected by the muff, -

A-carpe! stretcher and tacker has been
patented by Mesgy's. Adelbert H. Noyes, of Jefferson,
_and Frederick G. Noy.k of White Wuter, Wis. It has

% staff and barrel, to the 1ow:" end of which is aitached
a toothed carpet stretching and s10lding head, in con-
nection with a tack holding tube, and . 220t pedal 8o
arranged. that the tacks may be driven thereby.” -

-

A mould for soles and heels of boots 0;

shoes has been patented by Mr. Darius Banks, of Mor-
risvjlle, Pa. It'is€or forming the heel and %ole together
of rubber or other plastic m'nerml by simply pressing
the latter into the mould b& hand and permittifg it to
harden, the form being shaped an@ withdrawn from the
mould in & manner not attainabl@®with a solid mould.

A clgvis has been patented by Mr. Ar-
thur W. Rumsey, of New Kiowa, Kan. It is more espe-
cially designed for attachment to agricultural imple-
ments or machines, and provides a simple, inexpensive,
and effective device, which may be quickly and easily
coupled or uncoupled, but which will not uncouple ac-
cidentally. ’

A moulding machine has been patented
by Mr. Samuel C. Burris, of Victoria, British Columbia.
It has upper and lower cutter beads for simyltaneously
surfacing and grooving opposite sides of timber, with
cutters arranged at an angle to the line of motion of the

. timber, and other novel features, to improve the con-
struction of woodworking machines.

A miner’s safety lamp has been patent-
ed by Mr. August J. Becker, of Mount Carmel, Pa. The
invention consists of various parts and details, making
& lamp which cannot be opened by the operator without
extinguishing the ‘light, and in which the light is ex-
tinguished when brought into contact with the fire
damp.

A facing tool has been patented by Mr.
Alfred H. Donnally, of Foxburg, Pa. The invention
consists of a face plate carrying cutters and having
ratchet teeth, a ratc®et lever and pawl operating on the
face plate, and there being a feeding device for the face
plate, the too? being specially adapted for truing up the
faces of®il well joints.

A combination ladder has been patent-
ed by Mr. Christian Koerner, of Rochester, N. Y. Itis
astep ladder conmected with an auxiliary section by

. .
separable hinges, the auxiliary section having one or

two additional sections, and one of the sections having
a short ladder acting in conjunction with the section to
form a trestle for supporting a stage.

An ax has been patented by Mr. Nlcho-
las Goodier, of Dardanelle, Ark. The ax body has a
transverse groove, and a deeper slot at right angles
thereto, to receive a corresponding tonghe and projec-
tion on a detachable bit, the parts being rigidly united
by a bolt passing through the projection, so the cutting
blade is detachable and can be renewed when worn or
destroyed.

An adjustable balcony hasbeen patent-
ed by Mr. Gottlieb D. Husemann, of St. Louis, Mo.
This invention coversa navel construction of folding
| balcony, which can be readlly removed and folded in
small space for storage, especially designed in washing
the outside of windows, being sq constructed that it
can be easily adjusted in operative position in any win-
dow of any story.

A bicycle ‘handle has been patented by
Mr. Robert Rodes, Jr., of Nashvllle, Tenn. Combined
with the bicycle handles are curved levers pivoted there-
to, having hooks ‘en their shorter arms, whichare re-
ceived in holes formed -in the under side of $he cross
arm, to which the handles are jointed, the invention be-
ing an improvement on a,former patented invent®n of
the same inventor. :

A dumbwaiter has b&n pgtented by
frr. James Murtaugh, of New York city. It consists of
two counterbalanced carriages arranged in the sgge.
shaft one above the other, each having means for ope-
rating it ihdependently of the other, thus makinga
waiter in whicll the upper carr iage can be conveniently
used for the upper and the lower carriage for the lower
floors of a building.

A bag tastener and tag holder has been
patented by Mr. Austitt Leyden, of Atlanta, Ga. Ithas
aplate with a hook or hooks, over which a tightened
bag cord may be drawn, a plate with a slot to receiye
the cord, an adjustable latch bar, and other novel fea-
tures, being especially adapted for use on mail bags of
the second class and on bags containing general mer-
chandise,

A feeding mechanism for grain, flour,
etc., has been patented by Mr. Charles A. Andrus, of
La Grange, O. Itis a mechanism which secures a posi-
tive discharge from the bin, subject to regulation as to
the amountgof material passed out of the receptacle,
and applicable to a large range of work, from the natu-#
ral grain to the softest stock, which is fed so that it can-
not sift or dust and waste,

An imhaling device: has been patented
by Mr. Magmaduke W, Hobbs, of Richmond, Ind. Itis
an inhaler or respirator in which an adjustable disk or
valve is employed fom regulating the admission of air
into the instrument when in use, and for closing one of
the air openings wien not in use, there being shallow
trays for holding the substances to be inhaled, and a
removable air indugtion tube.

A window cleaner has been patented by
Mr. Carl B. Von Schenk, of Frankfort-on.the-Main, Ger-
many. The invention consists of a pad attached to a
bracket secured to a block, with a powder holder secur-
ed to the bracket, and #-detachable pad, being designed |-
to clean and polish windows, looking glasses, etc.,
without the use of water, the specially described pow-
der conmstmg of silicic acid, magnesia, aluminum, and
sulphuret of calcium, prepared as set forth

A piano forte damper cover has been
patented by Mr. Emil Hofinghoff, of Barmen, Prussia,
Germany. It is fastened to the back or to the bottom
of a grand piano, and. is hinged to the instrument so
the it can be conveniently opened or closed by hand,
and fixed to any desirable amount of opening, being*de-
signed to facilitate controlling the power and to im-
prove the tone of the instrument, and also to guard
against hurtful influences of temperatureand dampness.

NEW BOOKS AND PUBLICATIONS.

ELECTRICITY IN THE SERVICE OF MAN.
From the German of Dr. Alfred R.
Von Urbanitzky. Edited by R,
Wormell. 859 ‘gp London and New
York : b“ssell Company.

This is a very comprenexmt:T"’ popular, and pragties]
treatise on the application of electricisy3 iodern life,-
referring to and describing,with nnmerous illustrations,
a large proportion of the hitherto published experi-
ments and inv@&igations in nearly all branches of elec-
rical development. & gt I. treatsof the principles of
electrical science, and Part II. of s technology, in-
cluding generation and conduction, the elegtric light
(noticing all the different systems that have attained
any degree of success), electro-chemistry;and metallurgy,
electricity as a motive power, the telephone and the
telegraph.

STEAM ENGINE CATECHISM, Part IL
By Robert Grimshaw. New York:
John Wiley & Sons.

This Jittle VOll:me, really issu®d as a supplement to a
former brief catechism of the same author, is a con-
tinuation of the same style of giving information in
regard to steam engine practice, through the form of
question and answer.

PRECIOUS STONES IN NATURE, ART, AND

LITERATURE. By S. M. Burnham,
Boston : Bradley Whidden.

The author has put together in this volume 400 pages ..

of very readable matter touching preeious stones and
their imitations, as a sort of supplement to his former
work on ** Limestones and Marbles,” published in 1883.
Thg chapters relative to collections of precious stones,
crown, jewels, and prices, trade, pawns, etc., engrav-
ing onm stories, and their secular and sacred uses, are
full of interesting anecdote and detail drawn from a
wide field of investigation. Nearly onc hundred pages
are devoted to the diamond alone, and the appendix
has tables of sizes of remarkable diamonds, and the re-
lative hardness, specific gravity, and principal constitu-
ents of precious stones, The book has & full index,
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Complete-Praftical Mackinist, embracing lathe work, "
vise work, drills and drllllng. taps and dies, hardening
and tempering, the making and use of tools, tool grind-

A WELL KNOWN SOCIETY LADY’S LIFE
SAVED.

Mrs. Colonel Fleming, an accomplished ]ady, well
known in Philadelphia, in Western Pennsylvania, and in
Washington, has been spending a considerable time in
Philadelphia, preparatory to going to Washington, where
it is understood she is to have her future home. Grace-
fwl in her movements, elegant in form, and the very pic-
ture of health in heg features, Mrs. Fleming would not
be taken for one who had suffered a long experience of
illness, and who had so completely lost her health that
her friends had given up all hope of her recovery.

The writer recent ly met Mrs. Fleming, and had a con-
yersation with her as to her illness and restoratioxy

* For many tonths,” said Mys. Fleming, *“ during the
protracted illness of my husband, which resulted in his
death, I was with him night and day, undergoing a very
sefere strain, both physically and mentally. While he
lived I was able to bear up under all this, but when he
died then came a reaction, and I wastakenwith a severe
catarrhal fever. This brought me down very low. After
a while I rallied, tutglid not recover my health. I fell
into a state of nervous exhaustion, with neuralgic pains
.almost beyond endurance. My head was s0 sensitive that
I could not touch it with a comb. My handSwere so dis-
abled that I could not bar my own window shutters. I
had difficulty in recognizing my best friends during some
of the time while 1 was at my worst. Day and night I
suffened more than I can tell. This was at my home in
Franklin, Pa. Finding that the best physicians there
were unable to relie‘v.e me, I came to Philadelphia to
consult physicians who were specialists in nervous dis-
eases. Following their advice, I went to the University
Hospital, where 1 had a private room and the most skill-
ful medical attendances But it was in vain. .From all
this I received no advantage.

** Sonf® years ago [ had heard of what was then a new
remedy, but was said to do wonderful things in the cure
of stubborn and chronic nervous.diseases. It was ®@Com-
pound Oxygen.” I thought I could do no worse than to
try it. Unable to walk even a short distance, I went in a
carriage to the office of Drs. Starkey & Palen. On reach-
ing there I was so exhausted that I was unable to state
my case to Dr. Starkey. After resting, I had a full con-
versation with him, and he gave me encouragement to
hope that Compound Oxyger might give me som?2re-
lief. It was with some apprehension of possible failure
that my first inhalation was taken. But as soon as I re-
alized what it was, ¥ was delighted with the soothing and
strengthening effect of the treatment. Dr. Starkey
thought that in about three weeks some permanently
good result might be expected. Rooms were secured"
near the office, for I was too weak and nervous to go any
great distance, even in a carriage. I took the Office
Treatment regularly every day. In about two weeks I
experienced a marked improvement, which now daily
increased. My exhausted brain began to be itself again,
and my body received new vitality. With improvement
came hope of entire recovery. For the first time since
my husband’s death I found relief from the pain and
prostration which had boTne 80 heavily on me.

* With changing weather, I would sometimes receive
a partial setback for a few days. But this did not dis-
courage me. Friends of mine, in Franklin, had been
cured of severe and protracted illness, and why should
not I? I kept regularly on for months, not as an experis
ment, for I found that I was receiving solid and practi-
cal good from the treatment.

¢ Not a particle of any other medicine but Compound
Okygen did I take. This was doingthe work for me, and
I determined to give it a fair chance.”

“I suppose I need hardly ask you, Mrs. Fleming, if
your health is now perfectly restored? ””

“Iamas you see me. I have neither ache, pain, nor
weakness. I-sleep well, and my appetite is hearty. I
am as active as I ever was, and in as good spirits, and I
lay it all to Drs. Starkey & Palen’s care of me, and treat-
ment with Compound Oxygen. Without this I thinkI
should have been dead long before this. It is now nearly
Lwo years since I began taking the Compound Oxygen.
If [ should ever be sick again, I will again take it; but
happily I have no need of it now.”

The whole ‘story of Compound Oxygen is pleasantly
told in a little brochure of 200 pages, issued by Drs.
Starkey & Palen, 1529 Arch Street, Philadelphia, Pa.
This will be mailed freely to all who write requesting it.
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QBusir:ess and Personal.

The charge for Insertion under this head is One Dollar
a line for each insertion ; about eight words to a line.
Adwvertisements must be received at publication office.
as early as Thursday morning to gppearinnext issye.

Prof. Vose, in the preface ‘to his “®anual for Rail-
road|Engineers,” says that Trautwine’s ¢ Civil Engineer’s

-P@®ketbook ” is “ beyond all question the best practical

manual for the engineer that has ever appeared.’ See
also Trautwine’s * Railroad Curves” and ‘ Earthwork.”

A prominent mechanical ehgineer makes the state-
ment that the loss from the absence of a covering from
steam .pipes and boilers is astonishingly large. One
square foot of exposed surface of engine, beiler, or steam
pipe, will condense, per hour, an amount of steam equal
in foot pounds 1Q one-third of & horse power. In avail-

IPable work, the loss is fully one-twentieth of a horse pow=

er per hour for each sq. ft. of exposed surface. In view
of these facts, it behooves every user of steam to see
that all his steam-heated surfaces are properly covered
with'a good, durable, non-conducting covering. For the

past eighteen years the] H. W. Johns Mfg. Co., of this o

city, has made a special study of this branch of their
business, and are supplying materials which, for dura-
bility and efficiency, stand superior to all others in the
market.

Mechanic’s Own Book. Full jnstructions for draw-
ing, casting, founding, forging, soldering, carpentry,
carving, polishing wood and metals, turning, roofing, etc.
702 pages; 1,420 illustrations. $2.50, post paid. E. & If, N.
Spon, 35 Murray St., N. Y.

The Railroad Qazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free.- S8end for catalogue of railroad books.

- Friction Clutches from $2.25 on. J. C. Blevney, New-
ark, N.J.
Protection for Watches.

Antl-magnetlc shields—an absolute protection from all
electric and maguetic inflnences. «an be applied to any
watch. Experimental exhibition and explanation at
‘*Anti-Magnetic Shield & Watch Case Co.,” 18 John St.,
New York. F.S. Giles, Agt., or Giles Bro. & Co., Chicago,
where full assortment of{ Anti-Magnetic Watches can

Jbehad. Send for full descriptive circular.
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ing, marking out work, etc. By Joshu#Rose. Illustrated
by 856 éngravings. “Thirteenth edition, thoroughly re-
vised and in great part rewritten. In one volume, 12mo,
439 pages. $2.50. For sale by Munn & Co., 361 Broadway,
New Y.ork.

Concrete patents for sale. E. L. Ransome, S. F., Cal.

Woodworking Machinery of all kinds. The Bentel &
Margedant Co:, 116 Fourth St., Hamilton, O.

A Catechism on the Locomotive. By M. N. Forney.
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent
onreceipt of the price‘by Munn & Co., 361 Broadway,
New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N.Y. Pumps for liquids, air, and gases New catalozue
now ready.

The Knowles Steam Pump Works, 4 Washington
St., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

‘* For. contemplation he, and valor formed,

" For softness she, and sweet attractive grace.”
John Milton, in his * Paradise Lost,” thus_distinguishes
woman from man. Wiseases fall to her lot that do not to
man’s, peculiar to her sott and more refined mature. A
remedy adapted to the cure of her peculiar diseases is
found in Dr. R. V. Pierce’s * Favorite Prescription,” for
women. Thousands Who have used it attest ifs great
worth. .

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

Nickel Plating.—Sole manufacturers ¢ast nickel an-
odes, pure nickel salts, polishing compositlons,etc. $100
*‘Little Wonder.” A perfect Electro Platlng Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating,ete. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty Sf, New York.,.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. NewHayven Mfg. Co., NewIlaven, Conn;

Wrinkles and ERecipes. €ompiled from the ScIENTI-
FIC AMERICAN. A collection of practical suggestions,
processes, and cGirectiony, for the Mechanic, Engineer,
Farmer, and Housekeeper. With a Color Tempering
Scale, and numerous wood engravings. Revised by Prof.,
Thurston and Vander Weyde, and Engineers Buel and
Rose. 12mo, cloth, $2.00. For sale by Munn & Co., dﬁl
Broadway, New York.

Cutting-of Saw and Gaining Machine, and “Wood
Working Machinery. C. B.Rogers & Co., Norwich, Conn.

If an invention has not been patented in the United
Btates for more than one year, it ma¥ still bepatentedin
Canada. Costfor Canadian patent, $40. Various pther
foreign patents may also be obtained. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York. .

Iron, Steel, and Copper Drop Forgings of every de-
scription. Billings & Spencer Co., Hartford, Conn.

Rubber Belting, all sizes, 7714.per cent regular list.
All kinds of Rubber Goods at low prices. John W.
Butkley, 156 South Street, New York.

We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence, Co.
419 East 8th Street, New York.

Curtis Pressure Regulator and Steam Trap. See p. 142.

Pat. Geared Scroll Chucks, with 3 pinions, sold at same
prices as common chucks by Cushman Chuck Co., Hart-
ford, Conn. .

Steam Hammers, Improved Hydtaulic Jacks, and ’I‘ube .
Expanders. R. Dudgeon, 24 Columbia St., New York.

60,000 Emerson’s 1886 §2&~ Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
‘Address Emerson Smith & Co., Lifited, Beaver Falls,
Pa., U.S.A.

Hoisting- Engmes, Friction Clutch Pllleys, Cut-off
Couplings. D. Frisbie & Co., 112 Liberty St., New York.

‘“How to Keep Boilers Clean.” Send your address
for free 85 page book. Jas. C. Hotchkiss, 93 John St., N. Y.

Payswell on Small Investment.—Stereopticons, Magic
Lanterns, and Views illustrating every subject for public
exhibitions. Lanterns for colleges, Sunday schools, and *
home amusements. 138 page illustrated catalogue free.-
MecAllister, Manufacturing Optician, 49 Nassau St., N. Y.

Astronomical Telescopes, from 6/ to largest size. Ob-
servatory Domes, &ll sizes. Warner & Swasey, Cleve-
land, O. R

Split Pulleys at low prices, and of same strength and
appearance ar Whole Paitoys: -.Yocom & Son’s Sha.fting

‘Works, Drinker St., Philadelphia, Pa T -

Send for catalogue of Scientific Books for sale by
Munn & Co., 361 Broadway, N. Y. Freg on application.

HINTS TO CORRESPONDENTS.

Names and Address musf accompany ‘all letters,
* or no attention will be paidthereto. This is for our
information, and not for publication.
References to former articles or answers should
give date of paper and sage or number of question.
Inquiries not anadwered in reasonable time should
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all, either by letter
or in this department, each must take his turn,
Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific Ameriean Sypplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

rice.
Minerals sent for examination should be distinctly
marked or labeled.

(1) J.F. P. asks if a diamond will give
light in the dark. A. No; unless by phosphorescence
after exposure to sunlight or the electric arc light.

(@) B. D. asks how to preserve some
mole skins without injuring. the fur—an easy method.
A. Supposing the skins are dry, they should be softened
throughout by soaking in pure wﬁter; soft water is best,
but any ordinarily pure water may be used, and care
must be taken that the skins are thus soaked only a
sufficient time to soften them. Then clean off any bits
of flesh that oy remain on the flesh side, rinse all well,
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O
shake off the loose water, and gently stretch out and
tack on a board, flesh side up. Then sprinkle with a
mixture of powdered alum and salt, about two-thirds
alum and one-third salt, enough to just cover every part.

As the skin dries it takes up the mixture, but if any be"

left on the surface the second day, sprinkle on
a little more water, otherwise put on' more alum
and salt, and sprinkle. Two to three days should
be syfficient for such small skins, the idea being
to give the skin all of the alum and salt it will take up,
while in amoist condition. This tawing process makes
the hair firm, a gentle rubbing and beating softens
the flesh side, and it is preserved from decay, although
tawed skins are never calculated to stand much wetting.
This process is well adapted for all small skins, al-
though those which are heavier require more time, and
the fiesh sides are sometimes folded together, énd the
skins rolled up. When the skins are freshly taken off,
no soaking is needed, but more care is then called :Z{
in thoroughly washing off and cleaning them, and the
first application of salt and alum should be in the pro-
portions of one-half each. It requires the judgment of
.a tanner to deal with skins in a dry state which may
have become partly damaged béfore drying, and it re-
quires special knowledge also to tell whether a dry skin
is so damaged.

(3) A T. G. asks what is the process of
fastening rubber rolls on clothes wringer. A. Clean
shaft thoroughly between the shoulders or washers,
where the gubber koes on. 2. Give the shafta coat of
copal varfish, between the shoulders, and let it dry. 3.
Give shaft coat of varnish and wind shaft tightly as
possible with five ply jute twine at once, while varnish
ie green, and let it dry for abdut six hours. 4. Give
shaft over the twine a coat of rubber cement,
and let it dry for about six hours. 5. Give shaft over
the twinea second coat of rubber cement, and let it
dry for ot six hours. 6. Remove washer-on the
short end of shaft, also the cogwheel if the shaft has
cogs on both efds. 7. See that the rubber rolls are
always longer than the space between the washers
where the rubber goe8 on, as they shrink or take up a
little in putting on the shaft. 8. Clean out the hole or
inside of roll with benzine, using a small brush or
swab. 9. Put the thimble or pointer on the end of shaft
that the washer has been removed from, and give shaft
over the twine and thimble another’coat of cement,
and stand same upright in a vise. 10. Give the inside
or hole of roll a coat of cement with a small rod or
stick. 11. Pull or force the roll on the shaft as quickly
as possible with a jerk, then rivet the washer on with
a cold chisel. 12. Let roll stand and get dry for two
or three days before using same. Cement for use
should be so thick that it will run freely; if it gets too
thlck thin it with benzine or naphtha.

(4) W. H. H. asks the best known re

ceiptfor purifying the best sweet oil sufficiently for| -

watch oil. A. Put thin sheet lead into elive oil ina bot-
tle, expose it to thesun fora few weeks, and pour off
the clear liquid.

8) J. R. S. asks (1) the composition of

2 cheap paint suitable for rough work. A. Grind pBw-

ide of irop, or any cenvenient pigment

in lingeed oil with sufficient litharge as drier, and thin

for use with well boiled linseed oil. You will find it,

however, cheaper to purchase  a ready made paint from

some reputable dealer. 2. A good work on the manu--

facture of paper from wood. A. See‘* Technology of

Paper Trade,” in SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 109, 110, 116, 117, 118, and 123.

(6) A. R. H. asks the receipt for making
the Sozodont tooth powder., A. Take of potassium car-
bonate {4 ounce, honey 4 ounces, alcohol 2 ounces, water
10 ounces, oil wintergreen -and oil rose sufficient to
flavor. 2. A good stove polish. A. Take of black lead

e pulverized 1 pound, turpentine 1 gill, water 1 gill, sugar
1 ounce,

(M S. G. asks: Is there any way to
mark white dishes permanently? ‘A. We know of no
means éxcept by grinding suitable pigments in proper
vehicle, painting the china, andthen burning it in.

~(8) L. 8. B. desires a receipt for making
a good black lacquer. A. Take of burnt umber 8
ounces, true asphaltum 8 or 4 ounces, boiled linseed
oil 1 gallon; grind the umber with a little of the
oil; add it to the asphaltum, previously dissolved ina
small quantity of the oil by heat; mix, add the remainder
ot tke oil, boil, cool, and thin with a sufficient quantity
of oil of turpentine.

(9) D. W. McD. asks how to restore ran-
cid butter so that it will taste and smell well. A.
Wash well first with some good new milk, and next
with cold spring water.

(10) A. H. W. writes: I Want to have
twelve trianglés made from bar steel, each one to be of
a different tone from the othef. What sizes should each
be, and what sizés of steel should each be made of; to
make the best sounds? A. As you cannot depend upon
getting steel of small and exact variations in size, your
only course is to make a trial of a bar, and make a
second trial with a shorter bar for the next note, Then
make a trial on the next size steel. Commercial steel
varies enough from itg normal size to prevent any com-
putation of lengths for chimes or chords or single notes.

(11) W. H. R. asks: 1. How can I con-
struct a simple hygrometer to ascertain the moisture of
aroom when steam vapor is used? A. You may make
a very good hygrometer by hanging a piece of well
twisted catgut, that has not been oiled, to a hook with
a disk or pointer attached to the lower end just heavy
enough to straighten the catgut, using an eye of wire
to keep it from swinging. The whole may be fastened
to a small strip of wood, to hang upon the *wall. The
catgnt may be a few inches or a foot or two long, ac-
cording to the amount of twist. The index will swing
with the hygrometric changes, and may be adjusted to
proportional parts by comparison with a ‘* Mason’s hy-
grometer.”. SUPPLEMENTS 571, 834, 14, 879, 155. 2. Give
me the best recipe You can for a casehardening com-
pound, to be used on open fires. A. Casehardening in
the open fire is a very poor and superficial process.
We know of nothing better than a mixture of cyanide
of potassium and hoof shavings thoroughly pulverized

and mixed. 3. Whatis the best welding compound for
working steel? A. There are a great- ix}any~welding
compounds in use, with as many claims to superiority.
‘We have found nothing better than borax with a little
sal ..mmomac—about 10 per cent—all pulverized to-
gether.

(12) O. A. B. asks for a preparation or
composition used to_bleach hair. A. Use hydrogen per-
oxide, a description of which and its method of manu-
factureis given in SCIENTIFIC AMERICAN SUPPLEMENg,
Nos. 184 and 239. Wash the hair thoroughly, and when
perfectly dry, apply the bleach%ith a small sponge,
rubbing well into the roots of the hair. Use as often
as ma¥ be necessary to ebtain the desired shade. *

7

A18) J. T. C. asks (1) a receipt to bleach
gponges. A. Soak in diluted muriatic acid 10 or 12
hours, then wash with water and immerse in a solution
of hyposulphite of soda to which a smhll quantity of
diluted muriatic acid has beenadded, and wash out. 2.
How to kill ringworm or barber’s itch? A. Wash .the
part affected with a little femon juice; then rub in with
the finger a little gunpowder which has been- bruised
iri a porcelain mortar. Do this gehtly about twice a day.
Be very careful not to make the skinsore. 3."A good
receipt forhair dye? A. Take of silver nitrate 1 ounce,
copper nitrate 1 drachm, distilled water 2 ounces. Dis-
solve the salts in the water, and add water of am-
menia to the solution until the liquid becomes of a
clear blue color.

(14) M. A. M. writes: I wish to preserve
a portion of a polished steel surface and etch or eat
away the remainder to a depth sufficient to re eive a
thick electro plate of silver, so that when plated, and
the plating polished, it will be even with the preserved
steel surface, so the whole surface will be even, but a
portionsteel and a portion silver plated. A. This is
what is called electro inlaying, and is only successfully
practiced by experts in this style of art. The etching
process is the same af for engraving steel plates. The
protecting _mat.erial is aépha]t varnish, which may be
used with pencil brushes for ornamental work or for
stopping off any parts not required to be acted upon
by the acid. Asphalt, resin, and beeswax about equal
parts, varied for hardnesg to suit the temperature, is
suitable to cover the surface, warmed by dabbing with
a small pad. This allows of the figure being scratched
in with a point. Nitric acid 1 part, water 2to 4 parts,
is generally used for biting in the figures. This, fol-
lowed by a dilute muriatic acid dip for removing oxide
and cleaning the surface, will ‘probably pregare the
piece for electro plating. If not, you will have to mal‘
a study of chemicals that will clear the surface so as to
take the silver; possibly a few trials cyanide of silver
or potasso-cyanide may give you success. For electro-
plating, see details in SUPPLEMENT, No. 310.

(15) F. S. S. asks whether thelast drops
of a liquid droppéd from a bottle are larger than the
first, and why? A. 'Thesjze of drops depends on the
shape of the surface on which they form and on <the
rapidity of delivery. Hence they may be either larger
or smaller when a bottle is nearly empty than when
it is full, generally we think larger, becanse theflat sur-
face of the mouth or lip is then the forming surface.

(16) J. G. asks (1) how to make a good
cheap varnish for furniture. A. Melt 120 parts. of yel-
low. wax and a little pulverizedresin, and compound
this with 60 parts of warm oil of turpentine or spirits
of turpentine. Rub the furniture with this by means of
a woolenrag. 2, Areceipt for cleaning window glass.
A. Tie up some finely powdered whiting in a small picce
of 'muslin. Dab it over the glass thoronghly. The dirtier
the glass, the more whiting will adhere to it. Next
smear it evenly with adamprag, and let it remain until
perfectly dry ; then rub it off with a .leather.

(17) W. G. S. asks: How is the bisul-
phide of tin amalgam prepared for frictional electric
machines? A, Itisnotan amalgam. Powdered bisul-
phide of tin is spread over the greased cushions. An
amalgam of'one part of zinc,one of tin, and two of
mercury is highly recommended.

(18) Lux asks : Is there any solution in
which I can soak paper to make it a conductor of
electricity when dry, also a method of putting an elec-
trically conductive surface on paper? A. The electri-
cally conducting solutions depend generally on the
moisture they retain for their efficacy. * For,a surface,
Dutch leaf or some metallic bronze powder is available.-

(19 F. H. asks: 1. Will the micro-tele-
phone, Fig. 5, described in ScreNTIFic AMERICAN SUP-
PLEMENT, No. 163, wor'k on telephone described in Sup-
PLEMENT, No. 14@%here no battery is used? A. The
micro-telephone requireg a battery. 2. Cana telephone
made with permanent magnet "be used with battery?
A. It can. 3. Willit Qo to make bobbins of perma-
net magnet telephone of metal instead of wood? A.
Metal is quite objectionable, as tending to shield or
mask the current effects. Use wood or ebonite.

(0) E. B. asks: 1. Could water be
heated to a temperature of twelve hundred degrees,
that is, could a boiler be constructed strong enough,
and a fire of ordinary coal be made hot enough to pro-
duce a temperature of twelve hundred degrees, no steam
to be used, but simply to see how hot the water could
be made? A. Water, could be heated to any tempera-
ture short of dissociation. No boiler and fire could be
constructed that would stand the pressure. 2. What
would be the pressure per square inch on the boiler in
above question? A. The pressure would be enormous.’
If steam space existed, it would be in the neighbor-
hood of three hundred thousand pounds to the square
inch (by Weisbach’s formula). If it were solid water,
the pressure would be still greater. 3. Would & tuning
fork vibrate as long under an ‘air pressure of ten at-
mospheres as it would under a pressure .pf one atmo-
sphere? A. A tuning fork would vibrate longer in a
vacuum than in au-, and longer in one atmosphere than
in ten.

(1) D. A, B asks a recelpt for dissolv-
ing mlca such as is used i@ stoves? A. Mica cannot be
dissolved. without complete Jdecomposition.  2..In
what way is rubber polished after vulcanizing, in the
manufacture of combs.and other rubber goods? A. By
the ordinary finest grade of pelishing powders, such as
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glass flour, emery, or roiten stone, and the use of
cloth buffs or hand appliances to do the work. 8. Is
there any method of preparation that can be used for
coating plaster of Paris models that will leave the rub-
bef smooth and bright after vulcanizing? A. Oil
and blacklead and soapstone powder are recommended
as facing for moulds. The SCIENTIFIC AMERICAN SUP-
PLEMENT, Nos. 249, 251, 252, which we can send you
for tencents apiece, treat the subject exhaustively, more
especially the last number,

(22) B.F. R. asks: Can you add any
harmless substance to milk that would make acopious
and permanent foam on being beaten with an egg
beater? A. You might take the following, which is
used with soda water: To each gallon add from two to
four ounces of ~Zum arabic dissolved in its own weight
of watér; or use the following: Quillaya_ bark 4 ounces,
alcohol 4 ounces, glycerine 4 ounceg, and water 8 ounces,
Exhaust by percolation to make 1 pint of tinctures Two
to five drachms of this tincture to be used to every gal-
lon of fluid.

(23) G. F. asks why the planet Mercury
is 8o much more flattened at the poles than the
earth. A. There is no flattening of the poles of Mer-
cury that has ever been measured, except at its transits,
and then it is not observable in common telescopes.
What you have probably seen is the gibbous phase due
to its position in relation to.the sunand earth, This
might appear Mike an extreme flattening in a poor tel-
escope
(R4 C. Q B. ertes Iintend to make
a dynamo three times larger than the one described in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 161, and wish
toknow its capacity in furnishing a current for incan-
descent lamps (withont battery). How many lamps of
20 candle power will it run, how many lamps of 24
candle power will it run, and how many lamp$ of 82
candle power will itrun? Also please quote the addi-
tional lamps of 20, 24, and 32 candle power it will run
with 6 medium sized Bunsen- cells additiondl? A. A
dynamo three timessthe size of that described in Sue-
PLEMENT, No. 161, would probably not run more than
two or three 20 candle lamps. The six Bunsen ceMs
would help it a little if used to charge the field. We

do not recommend this dynamo for practical, every day

nse. We hopesoon to describe a larger dynamo,

(25) B. L. R. asks how the ribbons used
onl writing machines, daters, etc., are made, that is,
what material is used for making the different colors,
how they are compounded, and. how the ribbons are
prepared. A. Take vaseline (petrolatum) of high boil-
ing point, melt it on a water bath or slow fire, -and
incorporate by constant stirring as much lampblack
or powdered drop black as it will take up without
becoming granular., If-the fat remains in ggcess, the
print is liable to have a gredsy outline; if the color is
in excess, the priut will not be clear.  Remove the
mixture from the fire, and while it is cooling mix
equal parts of petroleum, benzine, and rectified oil of
turpentine, in which dissolve the fatty ink, introduced
in small portions by constant agitation. The volatile
solvents should be in such quafitity that the fluid ink4
is of the comsistence of fresh oif patnt. One secret of
success lies in the proper application of the ink to the
ribbon. Wimd the ribbon on a piece of cardboard,
spread on a table several layers of newspaper, then un-
wind the ribbon in such lengths as may be most con-
venient, and lay it flat on the paper. Apply the ink,
after agitation, by means of a soft brush, amd rub it
well into the interstices of the ribbon with a tooth
brush. Hardly any ink should remain visible on the

surface. For colored inks, use Prussian blue, red lead,
etc. * *
——— ———————

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
{aws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
‘synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons

‘contemplating the securing of patents, either at home or

abroad, are invited to write to this office for prices,
which are low, in accordance with the times and ouT ex-
tenstve facilities for conducting the business. Address
MUNN & CO., oftice SCIENTIFIC AMERIGAN, 861 Broad-
way, New York.

e ———————————————
INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted,

. December 7, 1886 .

AND EACH BEARING THAT DATE.

|Seenote at end of listlabout copies of these patents.]

Aerated water fountain, J. C. Johnson.............
Air and gas for delivering the ‘mixture to carbu-

retors, apparatus for mixing, R. S. Lawrence.. ,067
Airbrake, A. G. Easton..............: Peeeeeccene sens 354 ,014
Alarm. See Fire alarm.

Album stand, F. Seipelt .. ... 363,763

Almond huller, J. HdBart
Almond paste, machine for rolling, M. E. Thieme 853,765
Animal releasing device, J. Pehrs 354,003
Animal trap, J. Bean.. . 353,657

Artery ligator, J. T,rulmger.. .... 854,629
Astrakhan warp threads, machine for preparing,
T. Harrison.cooeeeeieer vivine vevinnnnnnnne. «r.. 363,938

Bag. See Feed bag. Shipping bag.
Bakinglsugar wafer cakes, etc., machinefor, G. S.
Bal®r
Bar. See Harvester cutter bar.
Battery. .See Voltaic battery.
Bearing for shafts and axles. roller, J. Gibbons (r) 10,787
Bed, folding cot, Hérrinton & Russell. . 853,48
Bell, call, H. A. Dierkes.. ... .......
Bell, letter box, M. W. Ator..
Belting, machine, G. Meacom..
Bicycle, E. L. Winey .
Blacking box, handled, IR H. White.... ... .
Blacking case, E. R. Roehm.....................

Pinch bar.

-Book case, revolving, G. V. Nauerth.

‘Can making machine, E. J. Dolan.

353,949
Blicksmith’s turnace, H. D. King....... ceeereeiaees 353,686
Blinds, fixturefor sliding, W. H., Holbrook........ 353,858
Block. See Pillow block.
Bobbin reamer, S, C. Ketchum....... 368,864
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Boiler.

Boiler cleaner, I. T. Hardy............

Boiler furnace, J. Ham.........cocevvevinnnranns ®... 354,057

Bolt. See Flour bolt.

Bolt dressing machine, W. E. Ward..}....... veeer.. 353,902

Bone, ebony, marble, etc., making artificial, L. R.
Mestaniz

See Steam boiler.

Boot or shoe, C. A. Erdman.. ceee
Boot or shoe burnishing mac me, E.

353,756
Boot pattern, G. L. Myers .. 853,753
Boots or shoes, heel protector for, E. Kempshall 354,064

Boripg machine, J. Swan...., .. 054,013

Bottle, alarm, Parsil & Trowbridge. . 463,807

Bottle capsule, W. Lawson......... 853,751

Bottles, etc., machine for automatically sagking,
brushing, and rinsing, W. W. Horner........... 854,061

Box. See Blacking box. Draw box.

Boxes, securing covers on, C. & K. H. Morgan..... 353,801

Bracket. See Scaffold bracket. Sink bracket.

Brake. See Air brake. Car brake. Carriage .

brake. Power brak8. Wagon brake.
Brooder, E. S. Renwick
Broom holder, H. P. Spencer.
Buckle, T. O. Potter.....
Buckle,’shoe, E. H. Alcott......
Buckle suspender, T. O. Potter.
Bung, fermenting, T. S. Glaisfer..... v
Burner. 8ee Lamp burner. Vapor burner.

353,810
.. 3563912
. 353,812
.. 363,854

Bustle, E. T. PhillipS.......ccoiiiiiiiiiiieniiiiinnna, 353,881
Bustles, machinery for forming wire, H. F.

. ... 853,928
Button attaching machme. J. Lamoreaux.. . 853,791 .
Button fastener, H, A. Church.. . 353,921
Button, lever, R. Lewns . 30,068
Button or stud, I. P. Conrad... . 388,778

Button setting instrument, F. H. Richards,
858,818 to
Buttons, machine for making shoe, F. H. Hard-

33,8

355,677

. 353470

. 353,809

- ... 333941 .
or, Acker-
. 858,911
. 858,856
. 858,737
. 358.782
. 853,618
. 358,672

Cabinet and sffow case, combined. L. Wormser
Cable grip, reller, G. A. Polhemeus.
Cable gripping device, J. Hellings....
Canning fruits, meats, etc., apparat

man & Wagner..
Camera stand, J. J. Higgins.....

Car brake, A. Dieu
Car brake, air, J. B. Gabhnght .
Car brake, automatic, J. B. Gathright .

Car brake, electrgemagnetic, H. S. ParKk............ 853,880
Tar coupling, Ba®€r & Prescott....... . . 358,88
Car coupling, H. A. Barnard........ . 353,173
Car coupling, N. BaIT.............. . 384,008
Car coupling, W. H. Burkholder..... . 354,041
Car coupling, J. B. Néxon..... . 353,804

. 353,826
. 358,974,

Car coupling, C. E. Seabury.
Car coupling, E. G. Sessions

Car coupling, S. Shull........ ..... . 858,977
Car platforms, satety gate for, E. L. Tevis. . 833,808
Car, railway, Riordan & Martyn........ ceeen ... 353,884
Car signal, S. Forman........ ... 353,185
Car starter, B. C. Pole. . 853,759
Car, stock, G. A. Smith...... . 358,982
Car, stock, Smith & Van Orman. .+ 363,983
Car, street, W. H. Nelson.,...... ... 358,878
Cur, street railway, J. C. Brown. . 854,087
Car wheel, L. R. Brooks 353.918
Cars, automatic brake for railway, H. K. Whitner 354,077

353,

Cars, heating apparatus for rax]way, W.C. Bnker.. 353,889
Cards, etc., suspension* dev1ce for express, C. G.

D59 00743 1) + DA 354,071
Carpets and chenille weft therefor, manufactur-

ing imitation Turkey, Kohn & Watzlawik..,... 353,869
Carriage brake, C. E. Luburg............ . 353,87
Carriage spring, Sliter & Bazzett.. . 853,980
Carriage top, shifting, F. 8. Brand.. . 353.7180
Carriage wheel, C. Coolidge ", 858,719

Music

Case. See Blacking case. Book case.

case. Watch case.
Casting type, mould for, C. Hochstadt etal........ 353.060
Chain, J. B. CrOOK....cvevvenvenrencrasenn.onsennsenns 354,046
Chair. See Tilting and rocking chair.

Chairs, spring attachment for, M D. & T. A. Con-

4 10) | . 354,044
Chuck, lathe, J. H. Curry. .. 353,135
Churn, test, J. K. Komp... . 854.065
Cigar machine, J. R. Williams . 353,907
Cigarette bundling machine, Kinney & Butler..... 853.866
 Cigarette machine, F. Hipgrave... ... 353,945
Clamp, J. G. Wilber....... cereanenas ... 853,726
Clasp. See Hitching strap clasp. Suspender

clasp.
Cleaner. ,See Boiler clearer.
Cloak, gossamer, B. & T. E. Goodrich ... 363,748
Cloak, gossamer, M. J. McCarthy.. . 353,954

Clock for trafismitting signals, electric, J. S.

Lake..
Cock, self-actmpgas. Q. Nobes .ee
Cock, stop, C. J. Mortimer ......
Coffee pot, Wilson & Coe..
Coffin, Breed & Ober.........
Coffin, metallic, S. E. Baker......
Collar coupling, breast, G. A. St. John....
Collar, horse, J. L. Campbell
Collars, sweat pad for horse, S. Barstow
Conduit or other pipe. D. N. Hurlbut
Conduits or pipes, die for forming, D. N. Hurlbut. &53 681
Copying of picturds, apparatus for facilitating, .

358,919
Cord and rope holder, O Crocker.. . 358,925
Corkscrew, C. H. Hudson........ . 353,860
Corn sheller, C. Roberts... 353.885
Cotton press, A. B. Flowers. 353,784

Coupling. See Car coupling.
Thill coupling.

Crusher. See Clod crusher.

Cultivator, L. Foster...

Cultivator, E. Patterson....... X
Cultivator, Woodruff & ‘Wagner.. 354,003
Direct-acting engine, C. C. Worthington........... 854,030

Distilling wood, process of and apparatus for, T
W. Wheeler.............
Door for jails or prisons, W H. Brown. .e...
Doors and blinds, hanger for, He Hinckley.. .
Doors, means for fastening screen cloth to. C.
Whitaker......cccovviie coiviiiiiiiiinnnna.,
Draught door and check draught, D. E. Paris.
Draught hook for*vehigles, G. Hean
Draw box, H. M. & R. S. Goodman..
Basel, artist’s, J. W. Turner.
Electric igniting machine, dynamo, H J. Smith..
Electric machine regulator, dynamo, E. A. Sperry, A
353,'986, 353,988
Electric machines, annular armature for dynamo,

Electric motor, E. A. Sperry.
Electric regulator, E. A. Sperry....



A. L. Navone..... PO eeeens .. 353,817
Hub cap, J. Rapp....... «....iee Teeeenenne . 353,709
Huller. See Almond huller.

_ Hydrant and fire plug, H. E. Earle... ... 853,139
Hydraulic elevator, N. P. Otis.... . 351,070
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Electrical conductors, coupling for, W. ¥\ Smith.. 353,984
Electrical testing, C. S. Bradley...... PR 353,915
Elevator.®#See Hydraulic elevator.
Engine. See Direct-g.cting engine.
Engine reversing mechanism, I..,C. Forwood
Envelope, C. Gulath .
Envelope machines, endless apron for, F. H. Rlch-
ards.. . 353,816
Envelope, etc., safety, J. BE. Krucker .. . 854,066
Extracts from fish, making, C. A. Sahlstrom....... 353,822
Fabric. See Woven fabric.
Fan apparatus, rotary, J. 8, Walker gt al.
Fan, rotary, E. H. Johnson
Farm gate, E. H. & A. E. #dams
Faucet, force and drain, A.J. & E. H. Weather-
. 853,123
Feed bag fof animals. Dyer & Monfort. . 854,050
F¥eed regulator boiler, C. O. Wyman.... . 354,078
Feeder for steam boilers, automatic water, C. O.
RADUL. eeueererenenennananannns . . 353,882
Fence, S. Collins 353,665
Fence, A. Fay ... 353,141
Fence, G. W. Holmes... . . 853,859
Fence, King & Higlifield.............cou0. SN . 853,950
Fenee, R,L. Whittington....
File, paper, J. C. I.ang..
Filter, J. P. Gruber...
Fire alarm,”B. J. Antrim
Fire bucket, . Chiwill..
Fire extlrgulshmgapparatus, automatlc. Thomp-

353,850
. 854,080

. 853,994
.-854,063
354,005

son & Ritchie....ooovvvveen ceniiiien 353,766
Fish trap, T. Thompson..... feeiien ven eee . 353,767
Flour bolt, @. M. MOTS€...cevieieereereeeearencansnns 353,698

+Fluids in defiLite proportions, commingling flow-

ing, L. H. Nash................ e e rereeees . 853,704

Flui®k in definite proportions, devwe for com-
mdngling flowing, L. H. Nash

Figsh tank, J. Wilson

Folding table, E. E. Conwell

Fountain. See Aerated water fonntafn.

Fruit jar, G Darracott .

Furthace. See Blacksmlth s furnace. Bmler fur-
nace. Locomotive furnace.

-Furndce grate, H. Lencke
Gauge. See Track gagge.” Water gauge. .
Gas, air mixer for, J. L. Brown................. seeee 303,848
Gas meter register, J. Deutschbein .

Gas regulator, J. H. Helm
Gate. See Farm gate.

353,105
. 354,000
353,923

. 853,689

Gate, S. L. Ingham........coiiiioiiiiiiniiiinene, 352,682
Generator. See Steam generator.
Glass, cement for use in manumcturl' stained,

R. McKee... .... . . 353,695

Glove fastener, W. R. Comings. . 363,845
.Glue from marine animals, obtaining, C. A. Sahl-

strom . 353,824
Governor, steam engine, Bancroft &*Lewis. ... 354,033
Governor, steam engine, Miller & Frey ... 353,957
Grain grader, M. D. Beardslee .. 353,658
Grain products, preparing, G. H. Cormack . 853,924
Grate, H. W. Merritt 353,875
Grinding mill, G. & A. Raymond... 353,710
Grinding mill, roller, J. B. Alifree . 854,051
Guard. See Railway foot guard.

Gun, magazine, M. E. GTegg.......ccceervunnnnn wead : 353,676
Gun, mdgazine, L. Ia Hepburn ... 354,059
Gun sight, F. E. Halladay...... . 353,186

Handle. See Sad iron handle.
Harness, W. Olewine,
Harrow, A. B. Clippinger.
Harrow, W. Hill . 353,944
Harvester cutter bar, J. H. Van De Water 358,899
Harvester for sugar cane, corn, etc., S. H. Pearcy 353,758
Hat, campaign, F. M. Mahan YD . 853,693
Hats, ventilating, H. C. Zerffi. .. 354,004
Hatchway, C. Lagerquist:.... .. 853951
Hay rake, horse, H. McPherson .. 353,199
. 3563.962

. 353,819
. 353,734

Hinge, gate, D. J. Olinger....... .
Hinge, spnng,'W Gilfilllan...... . 853,853
Hitching strap cla.sp. C.B. BristOl.....iecceuvvn nn 353,842
Holdér. See Broom holder. Cord and rope

holder.
Hook. See Draught hook. Snap hodk.
Horse power, G. & A. Raymond . 853,967
Horses, foot rasp for, A. P. William: . 353,999
Hub and general boring and mortising machme.

.

. 853,865

Incubators, heat regulator for, H. Killam..

Intestines, machine for cleaning, J. Cunning...... 354,047
Iron. See Sad iron. .
Ironing machine, I. H. Watson... 353,769

Jacket for children, H. Maltby....
Jar. See Frait jaf.

Joint. See Railway rail joint.
Knapsacks, Me%ns for carrying, A. Mendel .,
Ladder, combination, C. Koerner
Ladder, extension, M. C. Walls..
Lamp, Z. Davis....... RTTRTTTI oes

. 353,79

353,874
... 353,868
.. 853,122
... 851,048
.. 853,905
.. 853,956
. 353,674

Tamp brackets, etc., clamp for, H.J. Meuﬁler

Lamp burner, A. Geiss.. .
Lamp, car, W. H.Briggs........ ........ . 353,661
Lamp, incandescent electric, T A. Edison. . 853,183

.. 8537109
. 353,814
. 353,815
354,022
. 353,846
354,076

Land roller, Horey & Marsh.e.
Lathe, car wheel and axle, K. Rusm .
Lathes, drlvmg dog for turning, K. Rasmussen

Lemon squeezlr, R. Onderdonk.
Level, spirit, G. Cook
Level, spirit, E. E. Webb....
TLock. See Turret lock. *
Locomot:ive furnace, J. B. Barnes
Locomotive traction increaser, H. . Shaw..
Loom for weaving pile fabrics, 1'. Harrison
Loom shuttle, McGee & McMahon
Lubricator, Evans & Cordner...
Marble, composition for use in the manufacture *

354,007

.. 353,714
.. 363,987

..3563,872 ¢
353,671

of artificial, C. Straub.............c.ovvvnninnn 353,896
Mattress, leak stopping, J. H. L. Tuck.... 353,718
Measure, tape, J. Fountain.... ......... 358,851
Mechanical movement, F. H. Richards............ 853,760"
Mechanical movement, J. 8. Swan.................. 354,074

Metey. See Water meter.

Mill. See Grinding mill. Sawmill.
Mouldingmachine, sand, A. Rig2 .. 853,112
Moulding machine, sand, S. P. M. T'asker.. .. 353,832
Mouldings, machine for buffing, W. & J. Schmitt.. 353,972
Motor. See Electric motor. Weight moteor.

Mower, W. Van Wyck
Mowing machine knives, machine for grinding,

W. 8. Williams .. 353,908
Music case, N. Lochbaum .. 853,794
Musical instruments, pneumatic action for, F.

StOME t.vvennriiiiiiii e .. 253,894
Nail holding receptacle, Spath & Remick.... .. 853,985
Nailing machine, A. Eppler, Jr ... 854,052
Needle, J. K. Krieg. . 354,018
Numbering machine, consecutive, J. H. Rein-

Wintimill.

‘Rotarysprinkler,I. W. McGaffey.

bhardt................ eesnetaecnaones [T P TP P TRURIN .. 803,711
Nut blanks, machine for forming, W. B, Ward.... 868,901

Nuts, manufacture of blanks for hexagonal, ¥. A.
Hasenclever (r) ... 10,788

0il cloth, making stair and table, A. F. Buchanan. 353,777

Oil from muarine animals, extracting, C. A. Sahl-
strom... . 3536823

Ore feeder, G. E. Woodbury . 358,121
Organ coupler, F. Stone...... . 353,895
Orthopedical appliance, I. Zachane ................ 353,910
Pad. See Truss pad. -
Paper pulp dig®ster, C. Bremaker.............. . 353,731
Paper, watermarked, Z. Crane, Jr ... 353,666
Papeterie and writing désk, S. Berge . 853,174
Pattern. See Boot pattern. .
Pencil sharpener M. Rush.......oovviiiiinnnnnns .. 353,761
Phosphates from slags, munufacture of, C. Scheib-

. 353,825

Photographic print washer, W. G. Entrekin . 853,89
Pillow block, E. S. Newton.
Pinch bar, W. Franklin ..
Pipes, boilers, ete., covering for, H. M. Small

ston jneters, reglster connection for, L. H.

Planter, corn, N. O. Starks
Planter, corn, E. Tyden .
Planter and cultivator, combined corn, J. C.

W BES. t e teeeneeieenieeeeenneeeennesotecnnneenennnes 353,835
Planter and fertilizer distributer, seed, W. B.

Simpson . 353,979
Planter, seed, G. I'. Johnson ... 353,949

. 353,959
353,668
. 358,852
353,828
353,696

Planter, sulky corn, W. Newhall.
Plow, W. Deuel .
Plow, W. A. Fretwell. ..
Plow, J. E. W. & C. W. Smith.
Plow, swivel, F. C. Merrill
Pot. See Coffee pot.
Power. See Horse ppwer.

Power brake, R. Solano........... .
Press. See Cotton press.

Printing lumber, machine for, L. Roth............. 353,762
Printing machine, hand roller, J. H. Eiermann 353,670
Printing machine inking apparatus, H. Lee... 353,792
Printin® machine with addressing attachment, C.

H. Hanchett.

Puller. See Stump puller.
Pulverizer, H. S. Howard.
Pulverizer, E. J. Schuman
Pulnp, L. Teagug

Pump valyve, P. L. Weimer
Pumps, governar for circulator, W. H. Brooks
Punch F. H. Richargs...
P Quilting machine, I. Deutsch
Rack or stand for holding. manuscript or other

. matter to be copied. 8. B..Costen. . 354,045
Radiators, loop pipe for, G, W. Walker . 35&900
Railway appliance, J. E. Nathan..........ccoeeu.n.. 353,754
Railway cross tie, S. D. LOCKe.....coevvriiernnnennn. 353,691
Railway foot guard, J. B. Atwood .. 353,111
Railway rail joint, W. F. Gould ... 853,675
Railway switch, C. M. Crosby ... 353,847
Railway switch, J. F. Penrod.. 353,708
Railway swfch stand and switch connection, T.

B.Calvert.....oouveiiiiiiiniiiniinieniiieinnns 353,664
Railways, grip for cable, C. Scholz.................. 853,713

Rake. See Hay rake. .
Rakes, making, A. D. Myers
Ragge, J. Mander.
Reflector attachment for lanterns, J Hu'th
Register. See Gas meter register.

. 453,678

Regulator. See Electric regulator. Electric ma-
chine regulator. Feed regulator Gas regu-
lator. .
Rein muff, S. J. Hull.. . 353,861

. 353,914
. 363,948
. 353,939
354,038, 354,040
854,039

Revolver, J. Boland..
Revolver, J. C. Howe.
Robe, lap, T. Hawley..
Rocking chair attachment, W. I. Bunker...
Rocking ¢hair spring, W. I. Bunker
Rocking chair spring attachment, M. D. & T A.

Connolly
Roller. SeeI.apdroller.

854,043

.. 353,955
. 353,976

Sad iron, M. J. Shimer.......... .
Sad iron handle, J. F. Bless .. 353,660
Saqdl® harness, A. L. Liston . 353,690
Sawdust and other material by centrifugal action,
- apparatus for washing and separating, J. V.
V. BOOTACI. ..evviiiiiiiiiieesniererniennnsnnmes 363,775

F

Sawdust and production of gas, automatic appa-
ratus for carbonizing, E. W. Rathbun.. .

Sawmill, band, W. H. Dodge............. . 353,669
Sawmill set works, A. E. Roé . 853,886
Saw plant, portable rail, W. L. Clements........... 353.922
Saws, device for jointing the teeth of, G.S. Blach 353,659

. 363468
353,738
8£3.863
354,036
. 853.946
. 854,015
. 853,720
353,970

Scaffold bracket, M. E. Traftod.
Scraper and snow plow, rail, E. B. Durfee
Scraper, flexible, A. J. Kaelin
Seal, lead, K. W. Brooks..
Seaming'machine, roof, Holt & Aldrich
Seat fastener, J. H. Giesey.. ‘@
Sewing machine, W. Walker..- ...
Sewing machine, pocket. S. A. Rosenthal...
Sewing machines, device for controliing the driv-

ing wheels of, D. W. Goodell.. . 854,055
Sheller. See Corn gheller.
Shipping bag, safety, G. 1. Magee.................. 353 692
Shirt, G. A. Gane ® 2. 853,934

Shirt, W. A. Harder.. . 853,746
Shoe soles to uppers, uniting, Eppler, Jr., & Cole.. 354,051
Shutter, window, L. G. Comparet 853,135
Sign, G. H. Kitchen 353,867
Signal. eSee Car signal.
Sink bracket, F. Taylor .
Skelp bgnding machine, Pierce & Sandford. . 353,808
Smoking and drying apparatus, C. L. Ryan....;,.. 354072
Snap hook; C. H. Smith........ .........: .353,889 to 333,891
Sole and heel nailing machine, F. F. Raymond, 2d 353,883
Sole channeling machine, H. H. Cumgnings... .... 353,012
Spinning machine, W. E. Sharples ... 358,887
Spring. See carriage spring. Rocking chair

spring.
Sprinkler.

ler.
Square for bookbinders’ use. T. Statter & Hauser. 854,026
Stand. See Album stand. Cumera stand. Rail-

way switch stand.

. 353,991

See Rotary spr{nkler. Street sprink-

Steam boiler, E. D. More , 152
Stgam generator, W. P. Crater 3,667
Steam generator, J. Walp........... . 353,996

Stopper. See Vessel leak stopper.
Stove, heating, J. Bierle;
Stove or range, cooking, J. 8. Vagl Buren
Stove, regenerative hot blast, J. M. Hartman.
Stove top, oil, C. W. McCutchen
Street sprinkler, J. A. Bancroft
Street sweeping machine, C. Chrigtoph.. .
Stud and magnifying glass, combined shirt, J. ¥\

I.eighton .
Stump puller, L. B. Gibson...
Suspender clasp, T. O. Potter
Suspenders, T. O. Potter.
Suspenders, fasteniag device for, G.

W. Stewart.. 855,803
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Switch. See Railway switch. N
Table. See Kolding table. mavetﬁsemenfs .
Tank. See Flushtank.
Telegraph instrument, printing, A. Wirisching.... 354,001 | Inside l’age, each insertion = = = 75 cents a line.
Telegraph, railway, E. B. IVeS........cceuuunens ... 354789 | Back Page, each insertion = - - $1.00 « line.
A W, K . - The above are charges per agate line—about eight
ge}eg;&ph transmntler, J. W. Shryock 853,715 words per line.. This notice shows the width of the llgne.
elephone, N. F. Palmer......c.oceviiiiinniinnnnn. 363,755 | and issetin agate type. Engravings may head adver-
Telophone apparatus for divers, H. V. Hayes..... 353,940 tlseut:enu %}tl thf same rate per ggat'e line, bty measure
: ment, as the letter press. vertisements must be
Telephone transmitter, J. W. McDonough.......... 353,694 received af, publication office as early as Thursday morna
Telephones, conductor for mechanical, J. S. ing to appear in next issue. .
Jones
Tk o By SEBAST AN MAY & C0'S:
Thill coupling, P. J. Bgnmgartner........ I
Tie. See See Railway cross tie. lmpraved crow Cutting
Tile, H. A. Daniels........cooeiueenen . 353,780 Foot&.
Tlltmg or rocking chair, M. D. & T. A. Connolly '354042 E
Tobacco bag fastener, F. E. Heinig.. . 853,148 Power

Tobacco stnppmg and booking machme, G Row-

Tongue support, Winnek & Brown
Torpedo servicé, marine, C. 8. Aylesworth..
T'rack gauge and level, J. L. Barnett
Trap. See Animal trap Fish trap ‘Waste pipe

353,728
353,655

Drill Presses, Chucks, Drills,
Dogs, and.machinists’ and ama-
teurs? outfits, Lathes on trial. §
Catalogues mailed on application 1
165 W. 24 St., Cincinnati, QO ¥4

THE USE OF TORPEDOES IN WAR—

trap. A paper by Commander E. P. Gallert, U.S.N., givipg
Tricyle, Llloyd & Priest . 853,193 | clear presentation of the present state of eﬂicnency of
the tor, erfection that it- hasnow

353,816
854,034
353,085
.. 353,821
354,069
853,985
... 354,027
. 353,764
853,841
. 853,978
.. 353,963
. 853,995

Trunk, wardrobe, Meurgr & Klein.
Truss, B. Bannister..
Truss pad, B. Bannister...

Turret lock, F. H. Richards
Twist drills, machine for making, 8. Moore..
Type writing machine, J. W. Peck.
Umbrella, U. @. Steinmentz
Umbrella or parasol tie, J. T. Smith
Umbrella, parasol, or sunshade,.T. Bierley.
Umbrella runner, J. H. Simpson.
Undergarment, R. H. Paine...
Valve, air, J. S. Walker et al...

ls)edo the degree of
and descrlbmg'the inds which are in ordinary
services. With plates, con-
taining many figur: es Contamed in SCIENTIFIC AMERI~
CAN SUPPLEMENT, 536 and 537. Ten cents
each. To behadat thls oﬁice and from all newggealers.
kin. 50c., set mailed_free. Bridgeport
BI I B Gun lmplemeut do 17 Nm“len ne%

reache
use in all naval

bqunre,ﬂvnl, or Round Smooth Holes.
For carpenter (‘ubmetI and pattern work.

Valve for hydraulic elevators, P. F. Morey........ 354,020

Valve, sewer pipe back pressure, W. H. Simpkins. 353,888 v
Valve, straight way, E. Lunkenheimer............. 354019 | T:araps for Chiristmas “‘ee a“‘{"ther decorations. 1"11‘%1)
Vapor burner, Armour & Bielefeld. .. 853,654 | STAT ES raugmg from 14 to 100 candle power, Ior both
Vapor burner, Z. Dayvis.... ..... . 853,927 | battery and dynamo.

Vehicle wheel, F. W. Starr. .. 363,831
Vehicles, electrical propulsion of, F‘ J. Sprague.. 3533829
Velocipede, R. G. Britton 853,917

- CHRISTMAS PRESENTS

Velocipede, Gibbons & Meneely esaeenseny, 853,935
Vessels, leak stopper-for, 1. Meisler ...... e, 853,800 for your scientiflc children orlfriengs.
Vessels, side and deck light for, W. H. Douglas. .. 354,015 Mﬁ%}%ﬁ%ﬁg%ng%&(gﬁ% IEB‘IIIJD and Battery, . 34283
C amp, . . . . b
Voltaic battery, A. F. W. Partz......... .. 858,757 | « B» Battery and 6 Candle Lamp, . . . ., 7.00
Wagon brake, Keever & Remy .. 353,685 glectrui Iliﬁ way, tOOleetel o, © « . 850
. . urgical uminator, complete, . 12.00
Waggn standard, L. L. Welsh« . _3533-§=‘“ Ano Kato, the children’s electrical toy—no battery
Wagon wheel, A.C. Hall.........ccceviiiiiinnnnnnns 333,144 —lots of fun, and cannot get out of order. .75
Wall paper, shades, etc., rack for holding and ex- Ele(]a;t)rul:nﬁl(l) bors P a8t Batt R 90
hibiting, W. H. Hazzard.........cccoevveerremnens 354,058 Statue of Lﬂfg,t “,',}’:;,{:gﬁ mf’ﬁ"g eCagd 3“‘”‘ ote.
Washer. See Photographic print washer. ith battery c{fmplet . ! .Lamp,
Washing machine, R. & H. J0€l....ecevervevnnnnnn. 354,062 | Do ith § Candle Lainb ahd Battery, . RS X

Waste pipe trap, G. Veale, Jr
teh cage. D. O’'Hara
tch case center, W. H. Fltz Gerald..

Erlty
@
&

353,930
353,932

Watch cases, manufacture of, W. H. Fitz Gerald..
Watch cases. manufactire of crowns for, W. H.
Fitz Gerald......o voevvvinnneiinennnnns ..353,929, 353,931
Watch, stem windifng, A. L. Keller....cccoeevienens 853,667
Watch, stém winding, C.tV. Woerd . 854,002
Watch, stop, H. A. Lugrin ® - . 853,195
Watches, pendant stem for, A. L. Keller oo 353,749
Water closet cisterns, etc., pull for, W. Burrows.. 353.844
Water gauge, T. H. Cheek 353,920
Water meter, oscillating, L. H. Nash.. ..353,699, 353,806
Water meter, proportional, L. H. Nash...353,700 to 353,702
Water meter with revolving non-rotating pistom,

L. H. Nash. ... 353,703
Water meter with revolving pistons, J. A en. 353,833
Weight motor, H..A. SpPeRCer........evvvuunn viinnns 853,717

‘Wheel. See Car wheel. Carriage wheel. Vehicle
wheel. Wagon wheel.

Wheel, J. 8. BlacK.....cevverennereannnnnns FETTISPPI 353,010

Whiffietree bolt blanks, machine for making, J.

S Y0 =) U 353,830
Winding yarn, machine for, W. T. Hanson ....... 353,745
Windmill, G. & E. Wallenbeck...... ..........i.... 853,721
Windows and shutters, fastener for, R. P. Hall... 853,936
Wire drawing apparatus, S. H. Byrne............... 353,663
Wire drawing drum, W. W. Shearer. ......... 453,975
Woven fabric, D. B. Kerr...»... ..... . 853,190
‘Wrench for twisting wires, A L.ZucK....ccuuuuen. 854,079
_ DESIGNS. .

Badge, Lukanitsch & Cosman..........c.cccemmeeenrens
Branding iron, J. G. Kostmayer........ceeeveevennns
Brush, crumb, W. K. Northall........ feee %
Cable cord, ornamental, T. R. Lees et al............. 17,014

Carriage body, H. C. Sears..
Grate, tire, J. Burkhardt..
Medal, C. C. Penfold....
Tile, J. H. Hankiason...
Type, font of printing, W. F. Captam
Wall paper, W. N. Peak..
WatcH case, Bapst & Falize

TRADE MAR’KS

Belting of canvas, duck, and woven cotton, Chesa-

For caialogue, send 5-cent stamp for postage.

The Stont-Meadoweroft Co,,

82 & 84 Fulton Street,
- NEW YORK.
Authorized Agents of the Edison Lamp Co.

SCIgPTIC(')NS, MAGICLANTERN SLIDE!

= ELECTRIC [Rw:

———— AMP,
LIME LIGHT MADE EASY, SEND FOR CIRCULARS,
L.®J. MARCY, 1604 Chestnut St., Philada.

THE BACTERIA OF DISEASE.—BY DR.

"Henry Hun,—The contents of the air we breathe, - The

nature of bacteria. Classification of bacteria.. Useful
bacteria. The bacteria of disease. With 16 illustratiohs.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

545. Price10cents. To be had uat this office and from
all newsdealers.

24 BAND MACRINERY

Lists sent.
N.Y, Machinery Depot,
Bridge Store No. 16,
Frankfort Street, N. ¥.

MINERAL WOOL,

flre-proof msulator 0f heat and ﬂound Sa,mplbs and
pnce list free. RAL WO 0.
‘22 C()R LANDT STREE'I‘ N. Y.

EXCELLENT- BLACK COPIES of unwthi/no wmttm or
drawn with any Pen (or Type Writer) Patent

Only e ualled b
A 0 thhogra% hy. v
Specimens Free.

AUTOCOPYIST (,0 3 Thomas Street, New York.

The STATUE of LIBERTY, NEW YORK.

The great work of Bartholdi, the lar est statue ever
erected by man, just maugurated on Bedloe’s Island,
New York Harbor, tully described. The history of its
inception, how the work was carried out, chronology ot
the operations and full engineering and popular details
as to construction, mode of erection, size, thickness of
metal, etc. Fully illustrated by drawings, showing the
work as completed, the elevation of the pedestal and
and . the statue as it uppeared in process of

peake Belting Co....vvrnvriiiivieneiiriiinennnnnn, 13.848 (fgl(‘)arg&wg: K, tithe st it uppeared in process of
nstruction. ntain in
Corsets, Warner Bros -+ 13862 | SUPPLEMENT, No. 564. Price 10 cents. To be had on
Cotton and silk on spools, yarns, and tW1Sts. L Em- application, orby mail, at this offiice and from all news-
1003 o T PP «... 18855 | dealers. .
Cotton and silk on-spools, yarns, buttons, tapes, .
2to 25 H. P.
o t;)rm}isl.)ami 1.;Iw1fs{tl§v11 lglr;iwru ..................... 13,856 CEARTER’S
otton fabrics, acCo 4
Meats and lard, cured and canned, Armour Pack- a\ G A s E N G l N E
b0 7 0 T 13,853 A Warranted -equal to any in
Medicines, astringent, Synvita Company............ 13,850 \f,(:)»/ OPPV{Sra’ﬁ“‘}nE‘S’?;%Iﬁgl‘t%“gng“é’g"l’i‘:
Remedies in solid form for bronchical and other . pactneﬁs lG‘tves an Impulse at
ises i b deee eedecarecatasisenns every Revolution.
diseases, Synvita Company 13,851 HOH PATHAM,

Remedy for apoplexy and kindred diseases, F. S.

Hutchinson & Co . :
Remedy for constipation, A. M. Walrath
Soap, toilet, Graham Bros. & Co
Tooth pastetnd tooth wash, Curran & Goler.
Whisky, Stein Bros. & Baumgartl .
Whisky, rye and other, Sour Mash Distilling Com-

pan .13,859, 13.860
‘Wire, barbed, California Wire Works.. . 18,847

A printed copy of the specification and drawing of
any pater'xt in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to- Munn & Co., 361
Broadway, New York. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, net being printed, must be copied by
hand.

Canadian Patents may nof be obtained by the
inventors for any of the inYentions named in the fore-
going list, at a cost of $40 each. For full instruction
address Munn & Co., 361 Broadway, New York. Other
foreign patents may also be obtained.

C AMERICAN, INC

Chicago Agent, 115 Monroe Street.
Williams & Orton Mfg, Co.,
STERLING, ILL.

PERFECT
NEWSPAPER FILE

'I‘he Koch Patent File, for reserving newspaper%
azines, and pamphlets. bas been recently improve
price reduced. Subascribers to the SCIENTIFIC AM.

ERICA\I and SCIENTIFIC AMERICAN SUPPLEMENT canbe

su phed for t! e Iow price of $1.50 by mail, or $1.25 at the

of this Heavy board sideés; inscription

“SCIEN'I‘II"IC AMERICAN »” in gilt. Necessary for

everiy one who wishes to preserve the paper.

ess

MUNN & CO.,

Publishers SCIENTIFIC AMERICAN.

P. O. Box 148.

HE ONLY PRACTICAL

ELECTRIC MOTORS

L FOR FAMILY SEWING MACH INES.
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" Artillery- -firing

- Banjo frame, Dobson’s

. Boat,

Boiler sweeper, Levi

. Cable grip, Miller’s

ILLUSTRATIONS,

* A

Adding machine. .
Air in pores of woo

Aquatic arena, I’ar
Aqueduct, New York.
Ash sifter ...

Ball, projected.....
Balls, collision ..
Balloon trip, a.

Barometer, glycerine

Barrel cover, new. .24
Baseball. ........... . 168
aseball, pitching in 71, 229
ths, Swimming, Paris. . 280
tting, scientific..... . 168
ear, grizzly..... .. .£393
Bearing, anti-friction. 51
Beetle, stag, tropical.. A7

Bird, shadow. and nest
Birds, a

ball of e
B]indness from decayed teeth...

Blower, blackgmith’s..
torpedo, new ;
Boiler cleaner, Mil
Boiler drilling ma.
Boiler explosion.
Boilef, safety
Boiler, steam heatl

Boring and facing machme
Bouquet holder.
Bracket, lamp, Barney’s.
Brake, ¢
Bridge, arch, steel.
Brldge, double para olic.
Brush, gotary..
Bubhles, mercury
Buckle, Scovil’s....

C

Calla lily, triple.

Camera, pinhol
Capillarity..

Car cou pling,

Car coupling, Brenna,
Car coupling, Carruther’
Car coupling, Hower’s
Car coupling. Locke's.

Car couplmg, Requas

Car coupling, Springer’; .. 258
Car brake, Morrow’s. .. . 33
Car doorsgeal for. .. 258
Car lock, flew ...... . 104
Car, railway, Estrade’s 135
Car T 4

ar tramway, electric......%.. .. 215
Cars, construction...... . 214
Cart, AUMRINE...coetiveianinnnnn 164

Carillon, improved.
Carriage, child’s..

Carriage screen..
g enterboard for vessels
C
(
C
C
C
C
C
C
ock, electric. 307
ock movement frame. . 312
ock, novel................ 390
lock, polar, Wheatstone’s. 262
oal receptacle............... . 131
Cock, cylinder. 306.
ock, intermitten
ffer dams ....
Cdllar, horse..
Collision balls. 38
Condenser, su. 148
Corn planter, Fragu: 66
Cotton chopper
Cotton plante:
Cotton press
Coupli
Gou, 3
Coupling, ca¥, Carruth 34
Coupling, car, Howar’s 258
Coupling, cgr, Requa’s. 339
Coupling, car, Spr 258
Coupling, car, . 210
oupling, .. 67
Cover£or barrels..... .. 24
Cover for fruit jars. . 148
Cracker box covers. ...... 99
Crane, steam............. 290
Cruiser, French, Tonnant.. . 291
Crystal, reck . ..... ..... . 103
Cul tlvator, Brigg’ ... 98
Cup of Tantalus....ccoee vuecnennns 297
Currents of New York Harbor. .. 23
Curtain fastener ................... 164

Cycloid ...
Cyclorama.

Dam, coffer................
Da.nger slgnal Phlllip S..
Depot, Erie R.R..
Derrick, improved........
Desk attachment, ne
Bminond industry, Atnean
iplo
Disinfecting apparat us
Door securer, Simon'’s .
Doubler, Norrembex'g..
Drain tile protector..
Draught equalizer..
Drawbrid; egate
Drawer checK..................
Drawing apparatus, Feron’s
Dredger, double
Drier, Hercules
Drill for water mains
Drill for wells.......
Driving apparatus

Dynamo, c0lossal..c.eereeecnnnns >
E

Ear for pails........... ceeceneseeess 258
Earthquake, effects of. .30
Eel, electric 391
214

307

23

391

83

215

Electric transmisgion of pow 232
Electricity, experiment i 01
Elevator, fire engine. 70
Emery grinder, Barne 226
Emery wheel dust.... . 8

Engine, Hord’s. it
ngine, ro tary, Be
Engine, six cyﬁnder .

Engine, steam, Lonque’ s..
ingine, steam, Mennig’s.
ingine, steam, Rush’s
ngine, winding, colllery
ingines of St. Ozo;
Equalizer, draught
Equilibrivm of fluids, ......
Eureka,tyacht, propulsion.
Evaporating pan..........
Exhibition at Venice.
Exposition, Mlnneapohs. vee

facing machine
rastener for stoppers
feed water regulator.
fence clamp,

Fence wire tightener
File stand, Parson’s..
Filtas, thin, study of.
Filter, rain water. ».

fire engine elevator.
1re escape, Fogarty’s
firearm lock. .

vireworks ....
fishes, Malaya.

rloods in In ia
flour chest
'luids, experiments
Fluids, equilibrium o:
Fly catcher ..

Foam, mercury.
Forges, portab]
Force, ceptrifu
physica

Forces,
Fork, fi]
Fountaln,
Fountam, mercury
Frog, fishing.......
Fruit jar cover, new

Fruit picker, new . 194
Fruit pulper, Brod]ing 8. . 18
Furnace for bo . 290
Furnace grate.. . 386

G

Galvanometer, Deprez’s..
Game carrier, Stevens’.
Garden tool, Rankin’s
Garment hanger..
Garment, pro ective.,
Gas holders, Blrmlngham
Gas meter, great.,
Gas stove, isbee’s .
Gas, weighing. .
Gate, drawbndF
Gate hinge, Cole’s..
Gauge, pressure, for leakages
Gauge, printing press.
Gauge, water......
gerator, steam..
s perforated.. .
Glass, straining by pressure.
Glycerine barometer.
Governor, Clayton’s.
Grain conveyor......
Grain weighlng machine
Grate, £

Eanger, eaves trough 210
Harbor, New York 22
Harrow, improved 402
Harrow, Owen’s 402
Head rest, chai 131
Heater, steam 99
nge, g‘t}te. Col 194
Hinge. Wheeler’ 34
Hippopotamus. 813
Hook and buckle, new. 404
Hook, snaps, Sta h's 82
Hoop and disk experm]ent . 8
Hoist, pendulum ............ .21
Hornbills. . .3
Horse collar. . 118
Horseshoe, Monroe’ . 8
Hotel register. .. 886
Houses, amng and lightmg . 2927
Hub, wheel.. P
Hydrostatics
-1

Impact, harmonic......... @eeees 38
Indicator, water level. . . 35
Insulator for wires.. 178, 275
Iron, dlsmtegratlon e 10

Ironclad Benbow..... ceeereneenens 21

M J
Jack, fting, neW......cueitienen 168
K

Key, watch, pendant
Kite, gigantic

Knife, scraping, for palnters. e
L .
Lamp attachment......... eveeas 61
Lamp bracket, Barney’s. .. 82
kathe to turn splrfals . %g
egkages, gauge for 2
Lee‘bog 'gCla‘;z)ham‘s . 114
Liberty, Statue of.. .l
Light, polarized................... . 26

2
Light, polarized, experlments 1 IQ(r

Light, yellow, for dark room
Lily, calla. triple
Liquld emptier..
Lock for. tirearms

i t
Locomotive, Estrade’s

J

31
Log jam, great. (0}
Loom stop, mo 244
Lorises... ...... - 295

M

Macadamsfins.... . 159
Machine, Jacgu N8
Magnetic curves. 102
Manatee. 407
Mantel, su: 813
Marmosets..... 41
Mat, door, steel wu-e 5
Medicine chest.. .. 824

Mercury bubbleés..

Mercury fountaim. .. Stop motion, loom
Meter, gas, great.. 851 | Stopper fastener..
Mica cones and wheel! 19 | Stove, disinfecting

Milk can refrigerator.

Mowers, cutter for.... ...........
Mummy of Rameses.... .
Mushrooms on shelves
Music holder, Smith’s

N
N atural history notes.......... ... 313
Naval maneuvers, Frepch. .. 150 | Terrawerra Lake.-
New Orleans...... hermometer, alarm
New York harbor. . ‘ime register. .
Night SK¥....e000000eeecn 3, 81,161, Lies, cross, railway.
Cires, wagon, settin,
Noboggan, improved
0 ongs, tourmaline

0il can attachment.

Oiler, Moat’s...
Ordnance, heav;

Ore separator..

.

@
Stop for engines...

L147| 8

fop, centrifugal
[ool, combinati
['op, chameleon
[op, home made
[op, scientific
Torpedo boat.

Stove, gas, Bisbee’s..
ar evaporating pan

Mill, Baker’s... ... 297 | Sulky, saddle

Mill, Quaker City .. 166 | Suspender sprmg
Mink, the.......... 200 } Swage, saw, W
Minneapolis Exposmon 20 | Sweeper, boiler, Levi’s.
Mirror, shaving, new.. 84 | Switch, frogless......
Model shaper, shi 195 | Switch stand, new ..
Monitor Peacemaker. .. 304 |

Moscow, burning of............... 69

Mowers, cutting apparatus for.. !2“[“1; T_

244 Arthur. Chester A

Z 403
.28

Arms, small, manufar'ture ..

fter
A sphaltum in building.
Asthma remed,

fLst)'onomers, roblem for.

tmosphere of caves

Audubon, reminiscence of....... 341
B
Bacteria in the air .
Bakusine........ 130

Balance, spring.
Ball, pro?eeted
Bals, collision
Balloon photography
Balloon trip. a.......
Balloon voyage., a.
Balloons, steam for.. .
Banjo frame, Dobson’s.
, Prof.
Barometer, glycerine
Barometer, whistling
Barrel cover, new..
Barytesin white lea
Baseball. ..
Baseball,
Baths, swimming, Paris
Battery, electric, impro
Bayrum _.e.
Bear, grizzly.
Bearing, anti
Bee in a telephone.
Bee’s sting a usefurtos
Beer, clarifying
Beet

Ongan, electric. . Torpedo boats, new. . 387 , carpet, Buffalo
® Torpedoes. anchoring 150 | Beetle, stag, tropical.. .
Tdrpedoes 80 years ago. 368 | Bell five hundred years old . 160
P Torricelli’s principle.. «ee... 265 [ Belting experiments.... . 106
g‘rack mﬂwlagt'lml'i“"h ......... 2?(5) Belts, leather, slipping . . g%
P 3 s [ramway, electric, Ham urg ert, Paul........ s .
P:;illgg,l;. %slr?ﬂg%d. %g Transmitter, telephone.. 403 | Bird life in Central Park . 352
Paint, heat-indicat 210 | " cle, steam........... 390 | Bird, shadow, and nekt. X167
Palntlng machine, wir 50 | Tubes. metal, mach e for. 374 | Birds, a ballof........ X233
Paradox, wedge. 57 | ‘Tunnel, new, 'Berlin® ... . 310 | Birds, destruction o . 260
Park, Morningsid 79 TunneI{ng by treezing. . 29 | Birds, soaring......... . 154
Pendulum hoist 211 | Type writer, cheap. . 246 | Bismuth, ﬂuorescence . 38
Petroleum of Baku 54 [ Type writer, first . 383 | Blind, dreams o 312
Petroleum wells.. 279 | Type writer, Hall... eveesees. 24 [ Blake, Eli W....... 121
Pile driver, new. 147 Blower, blacksmiti’s *166
Pipe, discharge. for vaults, 66 L . Boat, eleotrdc.... .19
Pipe wrench, Fatkin. . 84 U Boat, electMc, Volta 20
itching, baseball, art, .29 Boat, torpedo, new .. 88
Pitching, curve. art of .-133 | ¥mbrella support.........c........ 324 | Boats, torpedo....... ..*387
Pitching in baseball 1 . Boats, torpedo;én the gale. . 48
Plant protector, new . 114 A Boats, 134 pound ... ... e . 130
Pneumatic gyroscope. 835 v Boiler cleaner, Millar X2
Pneumatics, experlments in, 214, . Boilers, cold zone in. .. .. 869
228, 247 | Vacua, cap;klary .................. 281 | Boiler drilling machine. . ¥187
Polariscope. ....cecevies  onnn. , 262 | Valve, check........... 178 | Boiler explosion ........ . X209
Polariscope for crystals. ? 7p5 | Vehicle, Dinsmore’s. . . 387 | Boiler explosion. recent. . 304
Polariscope. objects for. 19 | Vessels, carriage of.. . 215 Boiler, safety.. . o ...... 32
Post driver, Reisor’s . . 168 | Vessels. centerboard for. . 215 | Boiler, steam heatmg ceee e *201
Press, cotton......... Vessel, novelform of .. . 386 | Boiler sweeper, Levl's........ *18
Pressure, atmospheric 216 Vulcanizer, Cawl's .'115 | Boring and facing machine *8
Propeller, Sylven’s . .30 Bottles, labeling... . 106
Pulper, fruit .. ..... .18 Bouquetgholder.. *196
Pump. air, experiment 199 w Boy inventors. . 55
Pump, force, new 194 Boys. givethem a chance. ..
Pump. measurmg 307 | Wagon tires, setting 149 | BOys, OUT....... «.uue... . . 80
Pum] . 360 Wargfobe atta(igment.. . . g rgl.Barney’s. . *;gg
mping a; T , T . 18 ashing machine........ I rake, car. MOrrow’s....
Fu i ppa atus, new.. ! Watchcase spring, Stufft’s 66 | Brake shoed............ . b
Watches, .dema%netlz\ng 207 | Brake tests, freight. 145
Q Watertower fall . 399 | Brakes; railway... .. 56
%a%er hu R i . g;(; grass ,$0 clI{eanl.) ..... P . 15213
uadrumana, the ................. ater, heating rapidly rass work, lubrican .
uarry accigéng remarkable Water leyel indicator 35 { Brewery, Gumness’ sale 372
I Water suppl y,ty ew York Brick making....t..... .

R
Rafters, measure for ..

Railroad fence
Railroad structure
Railway car doors

Railway car, Estrade’s

Railway car lock..

Railway collision,
Railway cross tles
Railway, Melg s
Railway sig:

Railway trac

Register, hotel.
Register, time
Regulator, fe
Riveting tool.
Rock borers...
Rock crystal ..

Rubbing machine .

uilting frame, Wright’s.......

Railway slgnﬁl Tl‘lpp s

Railway track, Noon
Reapers, cutter for.

tefrigerator for fruit:
efrigerator, milk ca;

Water tower
‘Water works, Paris.
Water worksi syste:

s, elevated.... 345

Rartu Winding en

‘Windmill,
Window blind

Wu-es, insulated
Wrench, evpe. Fatki

‘Wrench.

Writing tablet.......

Y

Yacht Galatea.....
Yacht Mayflower
S . Yucca, remarkable..
3adiron, NeW.....coovnierennacnan
Safety engine, Dann’s.. z
iafetyfastemng for pins

:nsh %alance Len:

Sash gpener, new.

w. drag,

Seat, car,new...

Srphon capll]ary
Siphon

Spool and flask expenment .....
Spring for vehicles.

'3tatue of beerty

tirrup, safety. . .

pering machine..

ash fastener, Cary’s.
ashfastener, Davis’,

Griswoid’
Suw swage, Ward’s.

Statues of Bamian..
team, condensation
Steam’engine, ,Betts’
team engine, Dann’s
team engine, Louqu
Steam engine, Mennig’s

eamer, war, Spanis!
eamers, German, new.
eamboat, Misassip)
eering gear,temporary
pfhnnmnn vibrating...

non’s

258
105, 119, 151
89 | Alcohol,

A
. 178 | Alloy, a useful.

. Alum, clarlfym'x by
100 | Aluminum tin..

Anaconda, large...
nguillalze, l1ife of.

Ants, to destroy..
Aperturesin ships

pi
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‘Window sash opener.
Wire painting machine,

‘Writing machine, first
Woodworking machine..

Zarabatana, the .....

MISCELLANY.

Figures preceded by a star (%) refer

imals and plants.

Aquatic arena, Paris
Aqueduct, New York.
‘Architecture and mechanics 28
Armorclads. French and Britigh, 341

ictoria

ing..
| Whlﬂ'letree, improved.
ne, collier

n

Yacht Fureka, propulsion..

Air, compressed, use of..
..855 | Air pump experiments..

p, inexpensive.
Albany, bicentennial of..
Alcoho], for and against..
‘Alcohol from turpentine.

‘Amazon River, descent.
American Association..
‘American Institute Faiy

Steam engine, Rush’s . Animal power vs. ste:
steam engine, 6-cylinde; Animals, blue color of
eam generator. Anlmals, care of...
team "08CO 6. Animals, eyeless

Steam heater, new Animals, fear in

Steam tricycle. . Anthracxte, discover:

Seat, vehicle.. to illustrate artlcles
Se};])arator forores..

001, manual labor,
Scraping tool..... . A
Screen, carriage.. . . .
Serew driver, Allard. Abyssinian productions.......... 19
Shee hearlng table. e ' Academy of Sciences... . 3%
Ship Benbow....... Accidents, prevention.. .. 24
Shipmodel shape: . Acid, uric, in-animals. . .8
Shotcase, revolvi . 311 | Adding machine, new.. . *18
Shovel, improved . 180 | Adulteration of foods.. . 208
Sifter........cceuuees . 307 | Advertising. (’el way o . 18
Signal. danger, Phillip’s. ». . 872 | Advice, good™™........... . 201
Signal, rallway. Martin’s . .. 18 | Aerostats, steam for.,.......... 401
Signal. railway, Tripp’s. »..- 226 | Air, compressed, for iif eboats.. 3 53

845, 856 | Air, compressed, for motors 1

'Brldge, double parabo

Bricks, how to stam
Bridge, arch, steel.....

Bridge, new, London

Business amniabi

Cabbage flies.......
Cable grip, Miller’s

Cable roads, Chicago 35¢
Cal zuli, new solvent of.. 153
Calla lily, triple.......... *9
‘Calorimetry with oxygen, 81
Cameo cu tmg ........

Camal. ship, Manchester

Canals. important..... 177
Canals, new Russlan 97
Caninereason......... 233
Cannon ball torpedo 309
Capillarity. . *297
Car brake, Morrow’s X328
Car coupler tests.. . 36
Car coupling.. *402
‘Car couping, Boie's. 323
Car coupling, Brennan’s, . *8
Car coupling, Carruther’s. . X34
Car coupling, Hoover 8. *258
Car coupling, Re% .*339
Car coupling, § P" nger’s .¥258
Car coupling, Walton’s. J¥210

Car doors, seal for...
Car lock, new.........
Car, ra.ilway, Estrade’s
Car seat, new.........
Car starter, Gercke's.
Cars, construction
Carbon, electric resistance
Caries. dental, in bakers
Carillon, improved..
Carnegie, Andrew .
Carriage, child’s..
Carriage screen. .
Carrmges, care [
Cart, mping......
Castmg. centrx fugal..

Castings, Ipdian, pecuharity of . 7
Casts, plaster, how made.. . 338
Cataract, treament of.. 73
Cattle distase, remarkabl 384
Caves, atmosphere of... 1
Cedar oil............ 01
Cellar, ow to cool. 33
ment and lime... 261
Cement in Ireland... 231
Cement, magnesia in.. 37
ment, new, from slag 371
Cement, Paris........ - 357
Cement, slag....,....... 308
Centerboard for vessel
Centrifugal top........... X392
Channelways of New Yor! 112
Checking apparatus.. 194
Chemistry without ap 16
Chevreul centenary 165
Chevreul, E
Chicago.. .
Chimney cow
Cholera hospit
CHronometer, D
Chrysamin........

Cider’ making proc
C|rculatlon. mileage o

Clamp, fence, Kirby’s
Clari: ylng cider...

- Orystal, roek.

99| Disease, sleeping..

CIigcoupllng, Ty]ee’s. . eee

Clock, electrlc

Clock, magnetie. ..
Clock movement ‘fram
Clock, nov
Cloek, lat‘ Wheatstone’s,
Cloth, how fo tin,.....
Cloth, waterproofing..

Clubs, Indian, home made .

Coal, aton Of..eveeeeiiinecinnn o, 74
CoaL anthracite, discoverer o 3R
Coal, bituminous, products. 72
Coal dust. ignition of.. 169
Coal formation, theory . 245
Coal, products of.. . 196
Coal receptacle. . .*181
Coast defense ordnance . 96
Cock, cylinder...... .*306
Cod liver oil.. .8
Coffin, expfosion o . 149
Cold and tobaceo smoking, . 312
Cold mixture....... 104
Cold zone in boiler 269
Collar, horse *178
Colliery, Wood 859
Collision balls.. *38

Color, analysis of..
Colors, influence of
Colors, water. eﬂ’ect o
Combustion, heat of.
Combustion. slow.
Comet, Winnecke’s...
Compuss affected by a
Compressed air powersche
Condenser, surface. ..
Congress, adjournme
Connecticut, health in

Converters, ‘Bessemer. .31
Copger bromide, lnten fier. 32;
Corks, imperkus . 3
Corn p]a.nter. Fragure’ . *66
Corn SilK. .#.eeu.vennnnan . 197
Cornell Umvérslty. progress . 384
Corundum, uses ot......... . 84
Cotton chopper, Puls.v . F404
Cotton, dyesfor.. . 132
otton planter.. R4
Coup er fiend, the 5
Coupling, car..... *402
Coupling, car, Bole's.. *323
Coupling, car, Brennan’s . *34
Coupling, car, Carruther . ¥4
Coupling; car, Hoover’s. 2268
Coupling, car, Requa’s.. .*339
Coupling, car, Sprin er’s .. %258
Coupling, clip, Tylee’s. . *67
Cuuplings, car, tests of 86
Couplings, open and close
Cover for barrels. . e
Cover for it jars
Cow, scarlet Tever i
Cracker. box cover.....

Cracks in ﬂoors ﬂmng
Crane, steam. .
Crater, afloat in veen
Crater Lake, Or gON. .. eruiiiinn,
Cremation at Pere la Chaise......
Crujser, dynamite
Cruiser. French, Tonnant.
Cruisers, the new,....... ».

Cultivator, Briggs’
Cup of Tantaus.........e....

Currents of Ne® York harbor....
Curtainfastener........ccoo.c.. ..
app for mowers.

Lycllng. hygiene of...
Cycloid.........
(..yclorama ........
Cyclone, an ancien ne

D .

Damaskeening..
Damming water
Danger-signal, P
Dangers, unnoticed. .
Deer hnnting with st
Depot, Erie R
Derrick, improver
Desk, attachmenrt,
Developers, photo ..
Developer, sulph. aci
Diamond industry, A
Diamonds
Diarrhcea, remedy
Dietetic fallacies.
Diffusion process.
Diphtheria and manure heaps.
Diplograph, the
Disastersat sea.........
Disease, cattle, remarkable
Disease 8 in mllk,...

Disinfectant, new..
Disinfecting apparatus
Diversity of opinion.
Doctors, German ...
Door securer, Simop’s
Doubler, Norremberg..
Doubling small amounts..
Drain tile protector.....
Drainage, main
‘Drainage scheme. Fiorida
Draught equalizer...... *
Drawbudge gate;.

Drawer c!

‘| Drawing apparatus 62
Drawings reproductlon of. . 145
Dredger, double.. 294

| Drier, Hercules. *149
Drinkers’ diseases. 66
Driving apparatus.. *3
Drinking, science of 288
Drowned, resuscita tion 216
Drags, rican 344
Dust, dangers of....... 99
Dyes, yellow. for cotton . 182
Dynamite cruiser....... 336
Dynamite gun, pneumatic 16
Dynamo, colossal.......... 27
Dynamo Colossyg at wqrk. . 305
Dynamo, 161, etfitiency 0f. 7
Dyspepsia, prescription. 216

Ear for pails
Earache liniment
Earthquake. Charleston, 18
Rarthquake, etrects of.
Earthquake, great..
Farthquake of An ust 81,
Earthquake,recent......
Earthquake, Savannah
Earthquake waves
Earthquuakes.
Eel, electric..
Eclipse of sun.
Egg beater, Vicker’s
Eggs. diseased...

Eggs, to tell age 329
Egypt, ancient con 5
Electric battery, improved 33
Electric boat. 193
Eiegtric boat, 260

Electric clock.
Electric cond
Electric eel..

Electric light. value of.... 49
Flectric light wire legisi: 87
Electric motor, Daft’s 1R
Electric motor. new. 201
Electricorgan. . *88
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li}lectric railway.. Grasses, first appearance. . Liquid emptier.......... eieeeeees ¥4 | Patents and gas industry......... 128 | Sawdust for cleansin, Tilden tr
Hiectric sile cutter.” Grease spots, mixture for.. Lit) ographers hints for. . 392 | Patents, decisiin relating.to.. 7, Saw swage, Ward’s g . Tlmger. g.ogd features of
Electric sword Grindstones, breaking of. Lock. firearm.... ...... *372 56, §5, 122, 152, 216, 2()4 289,300, Scarlet fevqr in the,fow: .. 83 | Time, fast.....
BiectPic thermometer. . ... *89 | Urindstones, scormg of Lock forﬂrearms . 405 357, 885 | School, manual labor. . *373 Tune’reglster .
Electnic tramway, Hambﬂ'rg .*215 | Grip, cable, Miller’s.. Lock, railway car.. 104 Patents, points on...:...... . Tin, aluminum..
Electric transm. of power. .82 | Groceries, New York Lock. seal. Allen. ...*258 | Patentees. duties of ... .. Tinkers and their tricks 72
Electric wires, Brooklyn. .*884 | Guard for cars.. Lock spring ... .... .. *178 | Pavemexcts, slag...... .¥211 | Tires, wagon. setting .
Electr®e wire insulator . 4118 | Gum, kauri.. Locomotive attachment *3¢7 | Pecan tree = ...... .. 202 | Screws, rusty, remova ... 118 | Tobacco, smoking and cold......
Electrical patent decision. . 856 | Gun barrels, erosion.. Locomotive builer valve .*178 | Pendulum hoist .... ..*211 | Seat, car, new........ ... _*4 | T'oboggan, improved. 7]
Electrical subways -.. "64 | Gun, blow, Guiana . . Locomotive building 4. . 177 | Pendulums, compensatmg 6 | Sea, power of the. . 198 { Toql. combination. . ..x11
Electrical subways. New York... 35| Gun, dynamite, neumatic. .. 16 | Locomotive engineers? . 207 | Perkins, Geo. L 13 | Seat, vehicle, Steele’s’ .*333 | Top, centrifugal.. .. *392
Klectricity, experiment in... .... * 202 Gun forgings called for ...193 | Locomotive, Estrade’s.. . *31 | Petroleum as fuel Sea, rise at Sabine Pass . . 277 | Top, chameleon.. ..*239
Electricity of the lightning lash 8] Gun, Ga.tllnz ..... ..*406 | Locomotive, gas, suceesstu . 193 | Petroleum engine.. 28 a water as a preservative. 40 | Top. home-made. . X3
Electricity, positive and negatlve. 68 | Gun, Jansen’s. *W4 | Locomotive headlights.. . 153 | Petroleum fountain, grea 840 eemgand thinking. ‘Top, scientific .. . .20
Electricity. welding §y .. 2081 Gun, monster. . 826 |'Locomotive, small.. . 260 { Petroleum in Egypt.. 7 | Separatur for ores...... .*¥306 | Torch, magnesium .. 58
Electro-osteotome . %94 | Gan, walking sti *153 | Locomotives, soda . 164 { Petroleum lam ps. Severn Tunnel, ovening .. 406 { Torpede. Brennan .. 280
Electrotyping solution, n Gun works, Maxim 225 | Log jam, great..... ..*101 i Petroleum of Baku. *54 | Sextant, inyention of . . 828 | Torpedo boat............ 88,337
Elevator, fire engine Gun, 13 ton, new 808 | Looms. stop motion .*245 [ Petroleum pipe line.. .. 204 | Sewage, hofel......... . 262 | Torpedo boats in the gale. .. 48
Elevator, take the Guns, fine..... *51 | Lord, Jesse H... 321 1 Petroleum wells, Egypt ..*279 Sewer gas, danger of. . 339 ! Torpedo boats, new. .. *387
E ery grinder. Bal Guns, mammoth *197 | Lorises. a... *295 : Phenomenoxy in Venezus . 889 Shee%shearlng table .*371 | Torpedo cannon bali. §
ry wheel dust Gunpowder, unb *361 | Lubricant f 151 Photﬂzrapg rs, conventmn of... 36 Ship Benbow. . ......... *211 | Torpedoes, motar for. . b3
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Joshua Rose’s Great Treatise on
Steam Engines.

JUST PUBLISHED.

Modern Steam Engines

An elementary treatise upon the Steam Kngine, writ-
ten in plain language, for use in the workshop as well as
in the drawing office: giving full explanationsof the
construction ot modern Steam- Engines, including dia-
grams showing their aetual operation; together.with
complete, ut simple, explanations of the operations of
various kinds of valves, valve motions, link motions,
etc., thereby enabling:the ordinary engineer to clearly

. understand the principles involved in their construction
1ise, and to.plot out their movements upon the d. ra.w-

" Ing board. By Joshua Rose, M.E. Illustrated bi’
engravings. In one volume, quarto, 320 pages. rice

86.00, free of postage to a/m{ address in the world.

W An illustrated circular, 8 pages, 4to, giving the con-
tents of this remarkable book, wut be sent free to ang one
'who will furnish his address.

BY THE SAME AUTHOR.

Mecha nical Drawing Seif-Taught. Comprising
dnstructions in the Selection #nd Preparation of Draw=
ing Instruments, Elementary Instruction in Practical
Mechanical Drawing : together with Examples in Sim-
gle Geometry and Klementary Mechanism, including

crew Threads, Gear Wheels, Mechanical .Motions,
M.E. Illu&.)

nginés and Boilers. By Joshua Rose,
ated by 330 engrawings. 8vo, cloth,

’l‘he Complete - Practical Machinist: Embracing
Lathe Work, ViseeWork, Drills and Drlllmg, Taps and
Dies, Hardemng and ’I‘empermg. the Making and Use
of Tools, Tool Grinding, Marking out Work, ete. By
Joshua Rose. M.E. lllustrated by 856 engravings.
Thirteenth edition, thoroughly revised and ln great
part réwritten. 1%mo, 439 pages, « o e 50

The Slide Vailve Practically Explained. Em-
bracing Simple and Coglplete Practical Demonstra-
hons of the Operation of each element ina Slide Valve

ovement. By Joshua Rose, M.E. I]luatrated b; ‘35
engravings. 12mo, cloth, . . . .

™ The above or any of our Books sent by frml f’ree of
. Postage, at the publication prices, to any address in the
world.
1F~ Our Catalogue of Practical and Scientific Books
96 pages, 8vo, and our Catalogue of Books on Steam-and
the Swam Engtne, Mechanics, Machigery, and Dynamical
Engmeem'g and other Catalogues e whole covering gvery’
branch of Science applied to t. A’rts sent free_and res of
Postage to any one i any part of the-world who will fur-
nish his address.

HENRY CAREY BAIRD & CO.,

INDUSTI:I AL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut Street, Philadel phia, Pa.,

The Teshuo-Chemizal Rosend Do

: NOW READY.

The Techno-Chemical Recaipt Book.

Containm% Several Thousand Receipts, covering the
Latest, most Important, and most Useful Discoveries in
Chemical Technology, and their Practical Application
. in the Arts and Industries. Edited chiefly from the
German of Drs. Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller, and Heinzerling, witlr additions by
William 'T'. Brannt, Graduate-of the Royal Agricultural
Co]leve of Eldena, Brussia, and William H. Wahl, Ph.
D. (Heid.), ‘Secretary of thé Fragklin Ingtitute, Phila-
delphla, author ot “ Galvanoplastic Manlpulations »? 1l
lustrated by 78 engravings, in one volume, over 500 pages,
12mo, clasetly printed, containing an immense amount
and a great variety of ‘matter. ezantly bound in scar-
lt%té clothlzl gilt. " Price $2, free of postage to any address in
wor
B A circular of 32 pajes showmg the full T'able of Con-
tents of this important Book, sent by mail, free of postage
zgj gm/ one in any part of the erm who will furnish his
TESR. »

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,

810 Walnut St., Philndelghig, l’a.. U. S. A.
Edward P. Thom Heitor

E lE cT R lc A I- s _of Flectrical Patents, 3 Beekman

Street. Write for testimonials and instructions.

FOREIGN PATENTS.
Their Cost Reduced.

The expemses attending the. procuring of patents in
most foreign countries havirg been considerably re-
duced- the obstacle of cost is no longer in the way of a
large proportion of our inventogs patenting theirinven-
tions abroad

CANA DA .—The cost of a patent in Canada is even

lesS than the cost of a United States-patent,and the
formgr 1ncludes the Provinces of Ontariv, Quebec, New

. Brunswick, Nova Scotia, British Columbia, and Mani-
toba.. .

The number of our patentees who avail themselves of
.the chear and easy method now offered for obtaining
patents in Canada is very large, and is steadily increas.
ing. )

ENGILAND.—The new English law, which went into
torce on Jan. Ist. 1885, enables parties to secure patents
in Great Britainhn very moderate terms. ABritish pa-
tent includes England S cotland, Wales, Ireland and the
~Channe! lslands. Grea® Britain is the acknowledgdy
ﬂna,ncxal and commercial center of the world, und her
goods are sent to every quarter of the globe. ‘A good
invention is likely to realize as much for the patentee
in England as Bis United States ‘patent produces for
him at hrwae. and the small cost now renders it possible
for almost every patentee in this country to secure a pa-.
tent in Great Britain, where his rights are as well pro-

ected as in the  United States. .

OTHER COUNT RIES.—Pagents are also obtained

on very reasonable terms in Erance, Belgium, Germany,

Austria, Russia, Italy, Spain (the latter includes Cuba |

and all the othey Spanish Colonies), Brazil, British India
Australia, and the other British Colonies. .
An experience of .FORTY years.as enabled the
publishers 'of THE SCIENTIFIC AMERICAN to establish
competent and trustwgrthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their glients promptly and proper-
1y done and their interesis faithfully guiarded.

A pamphlet containing a synopsis of the patent laws
¢f all countries, including the cost for eacMand othe
information usefulto persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & (0., Editors and Proprietors of Tm!: ScI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information reiative to patents, or the registry of
trade-marks, in this country or abroad.to call at their
offices, 861 Broadway. Exanfination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered. .

Address, MUNN & CO.,,
. Publishers and Patent Solicitors,
' 861 Broadway, New York.

BRAN’CH OFFICES: No. 622 and 624 F Street, Pacific
Bmldluz, near 7th Street ‘Washington, D. C.

Instantrelief. Fimlcureand never ™
w returns. Noindelicacy. Neither
sl:lze or supposlcory. Liver, kidney

L1 =
P@ndnll bowel tr 1y e —ecur-

»

stanan BETHRE

|

Warehouse:
Brsnches. 308 Chestnut St., Phlls..,

SOLID VULOANITE
EMERY WEHEEREILS.

Imitations and Interior. Our name is stamped in fudl upon all our
PACKING, HOSE, and WHEELS? Address for new circular,

NEW YORK. BELTING & PACKING CO.,
1 5 Park Row,o¢

JoHN H. CHEEVER, 'I‘res.s.

. Astor House, New York.
67 Lake St., ,hlca;zo, 5% Summer 8t., Boston.
J. D. CHEEVER, Dep’y Treas.

QWRITE

THE

LIFEGHORT-YAITE \7AS,
Address: The Amerlean erﬂng
. Machine Co., Hartford, Conmg
“Vew York Office, 237 Broadway,

f;i‘?’ Nassau

Legitimate-
Ry artists’

and
draughts-

man's tool. Franklin Institute Silver

Meda'. 1885. Economtzes time., Use [f

in bldck and white, and water colors.

Seurce of elegant and remgnerative

employment ih the arts.

AlR BRUSH MFG, CO.,
bt., Rockford, Tl

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to any*depth, from 50
0 3000 feet. We also manufacture
and furnish evarYthmg required
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 ft. Send 6 cents forillustrated
catalo ue.

PlerceWellExcsvatorCo.

New York.

AMERICAN WOODS.

20 Specimens. Pohsheil In case. The Havens

Cabinet. . Pine St., Je‘?sey City,.N. d.
‘ne CARY & M DEN

EVERY DESCRIP' ION ©

234 W 22.5T. EELSPRINGS NEWYORK O
ight and pro-

Sﬂl 00 to $50.00 Rl

ness. Magic Lanterns and Views of popularsub-
jects. Catalogues on anlxeablon Part 1 Optical, 2

athematical, 3 Meteorological, 4 Magic Lanterns, etc.
L. MANASSE, 88 Mudlson Street, Chicago, I1l.

r wo-Horse Power Engine. $150.

WITH STEEL BOILER.
Cheap, - Reliable, Safe.

Automatic Boiler Feed.
Automatic Pop Safety Valve

Steel Boiler, Cost of runnin

guaranteed not to exce
one and one-half gents per
horse powe? per i®ur, Less
thap half that of any kero-
sene engine of equal - effic-
iency. Nothing equal to it
ever before offered for the
} price. Send forfreediserip-

S tive circular,

CHAS. P.WILLARD & CO.

84 Mlchxgan Street, Chicago, 11l.

er mght A

AND FINE GRAY |RON ALSO STLEL

ABL

. RREE TO F.AM. FineColored Engraving of the
interior of the Ancient Lodge Room in which’
first lodge in N.America washeld. Alsolargeillus.
" trated gstslogue of Masonic books and goods with
bottom prices. Also offer of first-class business,
12 Beware of spuriousbooks. REDDING & CO.,
MasonicPublisk 731 Broadway,NewYork, -

INVENTION

(good) thoroughly worked in Eu-

rope bﬂ enterpnsm London Mer-
chant (now in N ) ra.nc es in Manchester, Liver-
pool ete. Address “Z,” P. O. Box 173, New York.

TRANSMISSION OF STEAM —A LEC-

ture by Chas. E, Emery, delivered in the Bibley Collega
course.—The properties of steam which make it well
adapted for a transmission to a distance. The methods
a&pted tp maintain pressurg snnd provide for eondensa-

Thé nature of the medhanical devices necessar,
in a successful street system of steam plpes. wit)
methods of insulation, of supporting and securing the
pipes, of overcoming street obstructiong, and of making
service connections, methods of measurement; and a
statement of Frecautmns necessary in operating long
steam pipes, of the cause and prevention of water rams,
of the. nature of the repairs re%mred with general re-
marks upon the whole suhject ontained in SCIENTIF-
IC AMRRICAN SUPPLEMENT, No.543. Price 10 cents.
T be bad at this fes 260 from. w11 newsdealers.

WANTED TO PURCHASE-A Grain Dryer.
Mauufacturers will lease enclose circulars to
W., Box 2045, New Orlenns, La.

E-PPS’S

GRATEFUL—OOMFORTIN_G.

COCOA

GUARANTEED TO OONSUME 25 to
AN RIS OO PEEAN -

MO LERICHKRER, SCEEUMM &

OTTO GCAS EN

% ANY: per

C.INE
RS

CO., PHI:ADELPHIA and OHIOAQO-

ICE & REFRIGERATING

Machines. ¥Work Pae-
tent. YORK MFG.
CO., York,' Pa.

plrintd
Sepd Green ST 1

Mineral Lands Prospected.
Artesian Wells Bored. Su)i)erior Statiopary En-
%mes specially adaptedto Electric Light purposes.

uilt by PA. DIAMOND DRILL Co., Birdsboro, Pa.

PEGIAL MACHINER

For Grinding and Polishing
Manufagtured by The Somersworth Machine Co,

E. R. WARE, Asgt,
154 Lake Street, CHICAGO.

Write for Circulars. .
To introduce.them, we

" BIG OFFER. [ giroduoethom,

Self-Operating Washing Machines. ~If you want
one send us your name, P. O. and express oﬁ&e
atonce. The National Co., 23 Dey St., N.

ICE-BOATS — THEIR 4 CONSTRUOTIbN

and management. With working drawings, detaids,
directions’'in full. Four engravings, showing mode o
truction. Views of the twd fastest ice-sailing boats
l’i on the Hudson river in winter. By H. A. Hersfall,
.B. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs. the sall.
iffg and management of ice-boats. Price 10 cents.

JOVUR
c.umwm.vs SPIR, TEEL CONVE
131-133 West Washﬁ&&n Sty m?igx';o,y?ll."

& New Catalogue of Valuable Papers

?ntained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
reeof charge to any address. .
MUNN & CO., 361 Broadwa.y. NY.

'VALUABLE BOOKS.

Mnchlmst, the Complete Practil.—By Joshua
Rose. Embracing lathe worlk, vise-work, drills and
drilling, taps and dies, ha.rdenf Pz and ¢empering, the
making and use of tools, tool grinding, marking out
work, ete. «dllustrated by356engravmgs Thirteenth
edmon, thoroughly revised and in great part rewritten. 4
1n one volume, 12mo, 439 pages, . . $2.50

Engineer’s Hundy Book,~By Stephen Roper. The
most, comprehensive and .besw illustrated book ever
published in this country on the steam engine; sta~
tionary, Jocomotive and marine, and the steam engine’
indica or It contains nearly 360 main subjects; 1,316
paragraphs, 876 questions and angwers, 52° suggestlons
and instructions, 105 rules, formulse, and examples, 149
tableg, 195 111ustrat10ns 81 indicator diagrams, and 167

° technical terms ; over .3,000
questions yost llkely to be asked when under exami-
nation, before being commissiomed as an engineer in
the U. S. Navy or Revenue Service, or licensed as an
Engineer in the Mercantile Marine éervme, . $3.50

Engineer’s Pocket=-Booli.—By Charles H. Haswell,
civil, marine, and mechanical engineer. lemgtd)les,
mles and formaulas pertaining to mechanics, mathema-
ties, and physics, architectfire, masonry, steam vessels,
1nills,*limes, mortars, cements, ete. ew edition, en-
tirely rewritten, containing much new matter, as ma-,
sonry, cansls, dams, buildmg materials, floor beams,

* opties, Ioganthms, ete., with 226 additional pages, mak-
ing 922 pages. Forty-mnth edmon, pocket-book form
leather, , . . $4.00

Loaomonve.—(}athechism of the locomotlve, by W. N.

0rne¥Y mechanicgl® engipeer, with tables, 19 plates
and 227 wood engravings, erown 8vp, clath, . sz.pé

SIeﬂm Engineer’s Guide in the desfyn, construc-
tion, and management of Amerjcan stationary, porta-
ble and steam firg engines, stéam pnmps bm]ers, silgec-
tors, governors, indicators, pistons, au ripgs,
valves, and_steam gauges. Far theuseo gineeps,
firemen and steam nsers. By Emory Hdwards. Illug-
trated by 119 cngravings. 420 pages, 12mo, . $2.50

Steam Engineg.—A catechism of the steam gngine in

. its various agbllcatwns i he arts, Lo which' is now
added a chapter on Air an Gas Engines, and another
devoted to useful rules, tables and memoranda.

John Bourne, C.H w edition, much enlarged, and
mostly rewrlttﬁ Illustrutsd by '212 woodonts, for t
most part Rew¥R this edition, 1%mo, cloth, . $8 00
The above books sent byemail, postpaid, on receipt of
the price.
¥~ Send for our complete Catalogue of bOgks, free to
any address. .

MUNN & CO., Publishers of “Sclentific American.”
' 36.1 Broadway, New York.

JCE-HOUSE "AND REFRIGERATOR.

Directions and Dimensions for construction, with one
fllustration of cold house for preserving fruit from
season to season. The air is kept gry and pure through-
out the year at a temperature of Trom 34° to 88°. Con-
taired in SCIENTIFIC AMERICAN SUPPLEMENT No. 116,
E—la(ie 10 cents. Td be had at this office and of all news.
ers.

&d like magie. Sufferers willlearn of asimpleremé@dy
EVES,

free, by addressmg, J. H. RE! 78 Nasseu St., N. Y.

96 Lake #treet, Chicago.

HYDRAULIC FLANGED HEADS

. OF IRON or STEEL ForR BOILER anp TANK MAKERS. -
Unequaled for Strength and Uniformity.
THE DICKSON MANUFACTURING éo.

SCRANTON, PA.
57 Oliver Street, Boston.

.

© 1886 SCIENTIFIC AMERICAN, INC

different subjects, witiuthe |

112 Liberty Street, New Kork. |

BALL UNIPOLAR System of Electric Lighting is
cheapest and best for Are or Incandescent, FKorinfor-
mation, guarantnes and estimates, address

ELECTRIC CO,..
5th & Liocust Stws., l’lulndelplun.

TO THE STEEL MANUFACTURERS
OF THE

UNITED STATES OF AMERICA.
UNITED STATES NAVY DEPARTMENT, }
W ASHINGTON, D. C., Aug. 21, 1886.

The attention of all steel manufacturers of the United
States is hereby-invited to the requirements of the Navy
Department in the way of armor-plates and heavy gun
forgings, for the prosecution of work already authonzed
by Congress.

This advertisement invites all domestic manufactur-

upon what terms they will engage to prepare for the
production of and produce the forgings and armor-plate
required for modernordnance and armored ghips: and no
bids will be considered except such asengadeto produce
within the United States either allgthe gun-steel or*all
the armor-plate (or both) specified in this advertise-

ent; nor will any bid be accepted unless accompanied
by evidence satisfactory to the Department that tne
bidder is in possession of, or has made actual pmv1s10n
for, a plant adequate for ’its fulfillment.

Bids are hereby invited for supplying this Department
with the under-mentioned material:

About 1,310¢ons of steel gun-forgings, of which uhout
828 tons will be for guns of six inches caliber, 70 tons

VSIS | for guns of eight inches caliber, and 912 tons for calibers
VLN X CO ZFINE TINNING JAP FA T/\o, between ten inches and twelve inches (hoth inclusive).
HOM SDE FIRISHING . e These fo‘fmas are to be delivered rough bored and
. T LEHIGH AVE. & AMERICAN ST, PHILA. turned, and when in that state the heaviest forgin|

[

which enters into the construction of a gun of eac!
the desired calibers will be about as follo

ing times from the closing of a 00ntract viz.
r 6inch guns, 28 within one year, and the remainder
within 18 months.

For 8 inch guns, within two years. ™ ===

For 10inch and larger guns, within 234 yeags.

Preference will be given for earlier deliver es.

Also, about 4,500 tons of sfeel armor-plates, to be of the
best material and manufac ure, sha?ed accurately after
patterns to fit the form of each vessel for which intended,
an(fl cl»f such sizes as may be required, vdrying somewhat
as fo

20 feet by 8 feet by 12 inches thick.

1734 fget by-6 feet by 17 inches thick.

llﬁg feet by 414 teet by 6 inches thick.

ere will ale® be thinner plates.

For information concerning«shapes and weights of the
gun forgings and armor-plates, what parts must be
manufactured in sets, time of delivery of each set, the
chemical, physical, and ballisti® tests, which the metal
must sustain’in each case, and for all-other particulars,
n%plg to the Chief of Bureau of Ordance, Navy Depart-
‘Washingten, D. C.

ach bid upon armor-plate must specifythe time with-
in which the bidder will engage to make delivery; an
hich the bidd 11 t ke deli d
preference will be given to earliest proposed deliveries.

Proposals must be in duplicate, sealed artd addressed
to'the Secretary of the Navy, Navy Department, Wash -
ington, C.y the envelopel indarsed Proposa for

steel gunuforgmgs and armor.”

They wil be received at the Navy Department until 12
o’clock M. on the 10th day of December, 1886, at which
hour the opening of the bids will take plac

T he right is reserved to wuive defects in ‘the form of,
and to rejeet any or all bids. - .

1

.
.

from the payment for each article delivered, until the

éontract. as far as relates to articles of that class. shall

nsve been.completed,

b % arate bids may. besubmitted for the gun steel and
for the armor; if auy manuiacturer so desires; but bids

covering both will reteive preference, other things being

“Bia
ids will compared m two Lolasses.
st. Gruhv5 Forgings, &

Segond. Armor-plate. .

And the total sum-for whi , gnd the” time within’
which the whole of the material covered by each class
will be produced and delivered will he alone considered.

WILLIAM C. WHITWEY,

Becretary of the Ntwy

NOTICE.
NAVY DEPARTMENT,
WASHINGTON, November 6, 1886.
The time fired by fhe foregoing aa rtisement, dated

August 21, 1886, for recéiving. ploposals for steel guub
forgings and armor. lates, viz.: December. 10, 1 B ex-
tended to 12 o’clock nqon, March 15, ]887. at wh:ch hour
the opening of the bids will take p

WILLIAM WHITN

Secretm‘u of the Navy.

Barnes’

Foet-Power Machirnery,
complete outfits for Actual Worksnop

Business. -Read what a customer says:
“Considering its capacity and the ac-
curateness of your No. 4 Lathe, 1 do
not see how it can be produted at such
low cost. The velocipede foot-power
i$ simply elegant. I can turn steadily
and at night feel as

I had been gvalkin

afound.” Descriptite Cstalo%Ze an
Price List Free. W. JOHN BARNES
Co. Address 1999 Mam St., Rockford, TlI.

for a wﬂnle da
little tired as i

DYKE’S BEARD ELIXIR

"WITHERBY, RUGG & RICHA RDSON, Manufacturers

tion. Facllities unsurpassed. Shop formerly ®ecupled
by B. Ball & Co.. ‘Worcester. Mass, Send for Catalogue,

Bl

. THE CHEAPEST AND BEST !

Jisto ENGRAYING. ©

O? PARK PLIWE NEW YORK

CUR FOR

PECE'Y PATENT IMPROVED Cvsmomm EAB Dru
Restqrg h. Hearin:

unﬁ bo*l

F

Perfectly
zy, And erfqrm t:he Worl( of the natural

0 osition. All
even wh.lspers hea.x*d ? P 8end for
egtimonials, FREE. Address orcallon

way, New ¥ork, Mentionthis paper,

o'

Its uses and a new and suc-
ess RE at your &wn
ome, b one who was deaf
twent: -elght ears, Treated by most of the noted

%eciu ists without benefit. Cured himself in three
mont. and since then hundreds of - others. Full
partlcu rs gent on appli cati

AGE, No. 41 West 318t St., New Yogk Clty.

CONSUMPTION C[JRED

AND LUNQ AFFECTIONS

Home Treat . Alatediscovery by aocelebratedGere
man Physician. Is a8 POSITIVE remedy in Every Stage.
Treatise with directions sent FREE to any sufferer.
Dr.W.F.&.Noetling & Co., 5 East Hampton, Conn.

ELECTRIC. RELT, ‘ Suspenso
etc., for Kidneys, Pain, Nervous an
@l Weak. Fortune for Agents. Book frea.

UNITED ELECTRIQ Cleveland, O.
R Ll g

ers of steel to specify, in competition with each other, -

Ten per eent.of the contract price will be retained-

of Patent Wood ‘Working Machinery of every descrip- .

»
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Wdvertisements.

Inside Page, each insertion - «= Z6 cents a line.
Back Page, each insertion « « - 81.00 a line.

The above are charges per agate line—about eight
words per line. This noticeshows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be,
received at i)ubhcamon office as early as Thursday morn-
ing to appear in nextissue. .

FOR SALE.

State, COunty, and Territorial Rights in The Farmly
Emergendy ) edicime, Chest ; or will be given to reliable
firms on Royalty. Canada for_sale in‘a lump. See cut
and<description in SCIENTIFIC. AMERICAN, Nov. 20, 1886.
Address Dz g\
CoHe, ge of thsicxaﬁs and’ Surgeons,

. CHICAGO, ILL.

AN OUTLINE HISTORY OF THE LOCO,

motive Enge e in England.—A valuable and interestin,
aper by 0. 'West, giving a chrcnologieal account o
he yariols inventors who have worked at the problém
of sfeam traction upon railways, anda brlef description
-, of the mqtors devised by them. bontaine iy, SCILNTI-
" FIC AMERICAN SUPPLEMENT, No. 5 {ce 10 cents.
To be had at thls office and from all newsdealers

»

PATENT-

JACKET KETTLES,

Pain or Porce'lam Lifed. Testedto 100 1b.
preggure. Send for Lists.

HAND, BURR«& Cco., .
* 614 and 616 Market st., Phlladelphm. Pa.

COLD AS A CAUSE OF DEAFNESS —A
& ghort but compr hensive paper by Dr. Theodore Griffin,
answering the 0 important. questions: How ¢an the
injurious eﬁects of cold upon the ears be prevented? and

HIW. JOHNS
* ASBESTOS:
CORDED-SHEATJIING

4 !‘ire Proot Non-conluct!ng Covering for
HEATHR AND STEAM PIPES
IN (}ELLARS Bro.

-

- *

# .- SOLE MANUF

*

. W. JOONS' ASBESTOS LIQUID PAINTS, ASBESTOS EOOFING @&TEAM PIPE AND BOILER

OOVERINGB, STEAM, _PACEKING FL

5&= PAMPHLET ON ** STEAM SA VING AND

" H W JOHNS MANUFACTURING COMPANY

# 87 NAIDEN LANE NEW.YORK..
——CHICAGO.—o——PHILADELPHIA. —o0-—LONDON,—
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