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ELECTRIC LIGHTING AND HEATING.

The tendency of the education of the scientist and
engineer is to develop in his mind a dislike for the
i waste of energy. One of the favorite aims of the
isteam engineer is to lower the pounds of coal bnrned
| er horse power hour. The greatest rivalry exists
ramong the builders and designers of pumps—each one
-striving to produce a pumping engine of more effi-
“ciency or giving higher duty than his rivals. 1n this
and similar races for simpie fuel efficiency the question
"of capitalization is apt to be overlooked. Many an in-
stance of a high duty machine might be found where
-theinterest charges greatly overbalanced the fuel econo-
.my. A low duty machine is often the cheapest to run.

In electric heating, which is one of the latest develop-
ments of electricity, good instances of a similar condi-
tion of things can be found. Electricity has been suc-
_cessfully applied to the production of light, and its
most inefficient role in this direction, and one involv-
ing the largest amount of copper in the conductors,
has proved most acceptable to the public. The incan-
descent lamp, on account of its attractiveappearance,

ness, as it does not contaminate the air, has proved a

most serious competitor with gas. Yet the inefficiency

of the comparatively low potential incandescent lamp
is almost startling when compared with the economy

of the arc lamip. There is something repugnant to the:

scientific econowist in the idea of delivering electric
energy with an initial potential of little over two
hundred volts. But the public likes the incandes-
cent lamp, admires it when mounted on beautiful elec-
itroliers, is willing to make it softer to the eyes by screen-

ing it with ground or cut giass and sees no enormity -
in wasting eighty or ninety per cent of it by the last-

named processes. The incandescent lamp has been ac-

cepted by the public, and the expenditure of a horse -
power for the maintenance at low white heat of a yard :

_or two of fine carbon filament is good practice, if it is
“poor theory. The engineer makes an error if too
' theoretical —he must remember that he is catering to
- the affairs of practical everyday life, and fuel economy
tor pure efficiency may be absolutely unpopular. The
‘human element must be taken into account.
| Electric heating is now coming to the front, and for
‘low economy whieh seemns necessarily inherent in do-
It has to compete with heat most
- wastefully applied ; otherwise it would be out of the
question, except as a matter of luxury. But when 1o
-the low economy of the kitchen fire, which is its com-
i petitor, there is added it own extreme convenience and
“cleanliness, it will be seen that a very good case is
" made out for the employment of the electric current.
The general aspect of the case is thus put by its ad-
-vocates. In the electric station energy is generated
|with an efficiency of about six per cent. When this

"energy is applied in cooking operations great economy
results, and but little of the six per cent is lost. Thus,
if water is to be boiled, a heating coil in direct con-

35 - tact with the water will utilize nearly all the energy

except that represented by the difference between the
average temperature of the water and that of the air.
In broiling or baking by the use of scientifically de-
signed heaters, a very high percentage of the electric

eration of the electric energy is compensated for in

-the comparative sense by the low economy of cooking:
To boil a kettle of water or to properly

on its siteand the wroduction of a map of its location of streets.. 16180 broila few ChOpS any quantlty of fuel may be hea.ped :

with coal

-upon a fire, and after the work is done the fuel may
burn on for hours doing nothing. But the electric
current is turned on only as wanted. The instant the
cooking is accomplished it is turned off, and all ex-
penditure ceases. It is calculated that a cooking fire

may only utilize one or two per cent of the heat pro-
When the cooking:

duced while cooking is going on.
- ceases, all goes to waste.

Electric heating has to contend with one great ob-
stacle—the low efficiency of the steam plant; and its

in household operations.

“city of application of electricity may give it great sue-
cess.
1ing apparatus are full of most suggestive suggestions.

t From a radiator for heating a room to an electric curl-

80 ing tongs all are figured. There is something wonder-

fully attractive in starting a stove by turning a switch.
The stove may stand on a table, to be set aside when
its work is done.

There are no products of combustion to be disposed

-of. A Kkettle can be boiled in a parlor without any
iflame or danger from alcohol explosion.
As regards heating on the large scale, as of rooms
‘or entire houses, success is very doubtful. Ordinary
“heating apparatus may be made to give much higher
efficiency than can be given by the regulation cooking
stove, where, practically speaking, a scuttle of coal
may be expended in cookinga few chops. A properly
‘arranged furnace or heating »pparatus can be made to
‘give results far ahead of anything that electricity, with
its 94 per cent handicap, can be expected to produce.
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its ease of installation, its steadiness and its healthful- -

energy can be utilized. The low economy of the gen-:

utilization is only possible because of the waste of fuel
In the field of heating the adaptability and simpli-’

The catalogues of the suppliers of electric heat-.

Opening of the Metropolitan Elevated Railroad,

l Chicago,
The Metropolitan Elevated Railroad, the first elec-
I'tric elevated road in Chicago, was formally opened on
"April 17. The motor cars,which were built for the com-
pany by the Barney & Smith Car Company, of Day-
_ton, Ohio, necessarily differ in many respects from those
‘ordinarily used either on surface or elevated roads.
The principal feature of the car is the steel sub-frame,
which was added to enable the car to pull six loaded,
| forty-foot trailers, and also to get sufficient weight for
traction ; for the latter reason no attemnpt has been
‘made to lighten the construction of the car body and
- trucks.
The car weighs nearly 40,000 pounds without electric
‘apparatus of any kind. The body is 40 feet long,
i while the steel frame is 47 feet 3 inches. The entire
height from rail to roof is 12 feet 10 inches, the width
at the sill is 8 feet 7 inches, and that at the eavesis 8
| feet 11 inches.
i The end sills are of oak, and the six longitudinal sills
-and stringers are of long leaf yellow pine. The end
frames have iron plates at the sill and uprights to pre-
vent telescoping in case of collision.

There is a motorman’s cabat each end, diagonally
opposite each other, extending out on the platform as
far as the end of the hood. The entrance doors
are, therefore, next to the corner posts, and slide back
into the cabs. As the front door is always to be
- kept fastened, this will not inconvenience the motor-
man.

Thecars are handsomely finished within in quartered
oak, and are lighted by incandescent lamps placed
directly above the seats. Electric heaters will be used
in the winter. They are also equipped with quick-
-acting air brakes, the air being carried in storage tanks
under each car.

The first train to carry other persons than officials
made its trip succesfully over the Metropolitan ¢ L"
road on the 17th ult. The northwest branch of the
'road is complete to Wicker Park, and to this point the
!special Pullman train was run. The run from Canal
-Street to Paulina Street was made in five minutes.
There the main line of the road, which carries four

tracks, ends, and the Garfield Park. Douglas Park

o 3gg|eertain cases has become a possibility, because of the . and Logan Square lines begin. The Garfield Park

i line extends to Forty-eighth Street. The Douglas Park
"line extends from the terminal of the main line south
“to Twenty-first Street, and thence past Douglas Park
to Central Avenue. This branch is not yet completed.
The Logan Square line extends from the terminal of
the main line north to Milwaukee Avenue and Divis-
1on Street, aud (hence northwest, parallel with Milwau-
.kee Avenue, to LoganSquare. The Humboldt Park line
-branches off the Logan Square line at Robey Street
rand North Avenue, and will exiend west to Crawford
!Avenue when completed. The Logan Square line
‘penetrates one of the most densely populated districts
i of the west side and will draw its patronage largely
i from the Polish quarter.
' These various lines contain miles of track as follows :
“Main line, 1'8 miles; Garfield Park line, 42 miles;
i Douglas Park line, 87 miles; Logan Square line, 4'49
!miles; Humboldt Park line, 2:18 miles The various
i lines contain forty-three stations,
i The Metropolitan line will run 155 cars—100 passen-
i gers and 55 motors.
! There are two impressive pieces of engineering—one
the bridge on the Logan Square line, which carries
the elevated tracks over the Northwestern Railway
tracks and has a span of 250 feet. The method by
which the Metropolitan tracks are carried over the
Lake Street **L” tracks also presents an interesting
feature of engineering.
—_— . —

Meal of Sumnflower Cake,
Sunflower cake has been found, especially in Russiza,
-one of the best auxiliary cattle foods. As early as the
year 1866 about 100,000 centners of sunflower oil (oil of
the seeds of Helianthus annuus) were manufactured in
Russia, and i® amount has increased year by year, it
being esteemed as a very palatable alimentary oil. The
oil was formerly obtained by hydraulic means; the
residual cake is harder than any other variety of oil
- cake, and for this reason apparently it has not found
-a wider application. Denmark and the northern
countries ilnport large quantities annually, as do also
the eastern provinces of Germany, and the problem of
its disintegration has been successfully solved by several
| manufacturers there. It is still unknown in Southern
‘and Western Germany ; now, however, that it isputon
‘themarketintheform of meal it will doubtless soon find
"general application, suited, as it is, both on account
of its composition and pleasant taste, for fattening cat-
"tle. The percentage of proteid varies between about
30 to 44 per cent, the fat between about 9 to 18 per
cent. 1t is possible to prepare two qualities, one rich
in proteid and poorin fat, and the other rich in fat
‘and poor in proteid. When, for example, the some-
what finely ground meal is sifted, employing a mesh of
1 mm, that which passes through is much richer in
proteid and poorer iu fat than the original, while the

I reverse is true of that which remainsin the sieve.
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[FromM TiE WESTERN UNIVERSITY COURANT.]
Speectroscopic Observations of Saturn at
the Allegheny Observatory.

In giving below, at the request of the editor of the
Courant, an account of some recent observations of
Saturn at the Allegheny Observatory, I have thought
that a brief glance at the previous history of the sub-
ject would be of interest as an introduction; such a
review is, indeed, necessary, in order that the reader
may correctly understand the significance of the results
which have been obtained at this place.

The hypothesis that the ring of Saturn is nothing
more or less than a multitude of small bodies, revolv-
ing around the planet in circular orbits, is a very old
one. It wassuggested by Roberval in theseventeenth
century, and was revived by Jacques Cassini in 1715,
but in those days of course it had no better basis than
mere speculation. These suggestions were forgotten,
and when the great mathematician Laplace took up
the question he regarded the rings as solid bodies. He
arrived at the result that such rings could not exist in
their actual form unless they were unsymmetrically
weighted, and left the problem in this unsatisfactory
state. At a later date Professor Peirce, of Harvard,
showed that the rings could not be solid, and regard-
ed them as composed of some fluid denser than water.
Finally, the English physicist Clerk Maxwell discussed
the whole matter thoroughly in a prize essay submit-
ted to the University of Cambridge in 1837, and show-
ed mathematically that the rings could be neither
solid nor liquid, and that stable equilibrium would be
impossible unless they were nmiade up of separate bodies
of no great size—‘*a shower of brickbats,” he was in
the habit of calling them.

It was indeed proved before Maxwell’s time, by
Edouard Roche, of Montpellier, that a body of con-
siderabie size cannot revolve within a certain limiting
distance of a planet, as it would be torn to pieces by
the strain due to unequal attraction, but Roche’s
investigations were long overlooked. In the case of
Saturn this * Roche’s limit,” as it is now called, is just
outside the ring, and hence it follows that the ring
must be made up of separate small bodies.

Thus it will be seen that the accepted hypothesis
rested on a mathematical demonstration that no other
constitution of the ring is possible according to the
laws of mechanics, and although the mathematical
proofs are conclusive to those capable of appreciating
them, a proof by direct observation was regarded as
having so much importance that the results obtained
at the Allegheny Observatory attracted the widest
notice.

If there were any spots on the ring, the matter would
have been settled long ago; but there are none, an
the motion of the ring was measured at Allegheny for
the first time by means of a spectroscope. According
to a well-known optical principle, a line in the spec-
trum of a heavenly body is displaced toward the violet
if the body is approaching the earth and toward the
red if the body is receding. Now, as Saturn’s ring
rotates, one side is continually moving toward the
earth and the other side away from it. Hence the
lines in the spectra of opposite sides of the ring are
displaced in opposite directions, and by photograph-
ing the spectrum, and measuring the displacement on
the photograph, we can determine the velocity in
miles per second. The moon has no motion in the line
of sight, and by photographing its spectrum on the
same plate, without disturbing the apparatus, we have
a starting point from which the displacements can be
reckoned.

But this is not all; the velocity of different parts of
the ring will differ according to the way the ring is
made up. A satellite must move in obedience to Kep-
ler's third law, and a consequence of this law is, that
the velocity of the satellite varies inversely as the
square root of its distance from the center of the
planet ; the nearer a satelliteis to the planet, the faster
it moves. It is easy to calculate that, if the ring is
made up of satellites, its inner edge must move at the
rate of 13°06 miles per second and its outer edge at the
rate of 1065 miles. If, on the contrary, the ring is
solid, its outer edge must move faster than its inner
edge, just as the tire of a wagon wheel moves faster than

a point nearer the hub. The outer edge would in fact '

move more rapidly by about five miles per second.
Now let us see what the photographs say. Here are

the main results obtained from the measurement of |

two different plates:

Velocity of the middle part of ring, 112 miles per
second.

Velocity of inner edge greater than outer edge, 2 to
3 miles per second.

Comparing these figures with those given further-

above, we recognize that the photographs contain a
proof that the ring is made up of independent bodies,
revolving as satellites.

Perhaps I need hardly say that such results are not
obtained as easily as they are described. Some idea
of the delicacy of the observations can be formed when
I state that a velocity of one mile per second causes a
displacement on these plates of only one twenty-five
thousandth part of an inch, and that the image of

|Saturn, which the telescope casts on the slit of the
" spectroscope, must not move much more than one
.three thousandth of an inch during the long exposure
of two hours.
microscope, and while it is impossible to be certain of
the fraction of an inch, an accuracy sufficient to decide
in favor of the meteoric hypothesis of the constitution
of Saturn’s rings is quite readily attained.
JAMES E. KEELER.

A Wax Found in Cotton and Linen Fiber.
BY CLAYTON BEADLE.

It is occasionally observed that the iron walls of a
beater in which cotton and linen pulp is disintegrated
become coated with a film, which protects the iron
against the action of the bleach, etc. It appears that
this film is not formed under ordinary conditions of
treatment, as its occurrence is not generally known to
paper makers. This wax-like film, when of sufficient
thickness, can be readily scraped from the sides of the
beater. A case of this formation was brought before
my notice about two yearsago. The formation of this
! film was so rapid as to cause inconvenience, and to
necessitate constant scraping of the sides of the beat-
ers, lest portions should detach themselves and form
yellow spots in the pulp.

I examined samples of this substance taken at differ-
ent times, and found that it consisted of alumina, iron
| and lime salts, mixed with a substance soluble in ether.
The latter substance has a sweetish smell and gener-
ally resembles beeswax. It has a saponification equiv-
alent (p.c.) of 1946 (KOH), and a very definite melting
point of 47'5 degrees C.

The wax on saponification gave 9104 per cent inso-
luble fat acids. Samples were taken and examined at
~different times, and were found of constant composi-
tion. The raw material that gave rise to the forma-
| tion of this substance had been previously treated
| under pressure in a 34 per cent solution of NaOH, and

af terward thoroughly bleached in calecium hypochlo-
' rite solution at 32 degrees C. The wax does not niake
its appearance until the bleached material is disinte-
‘grated. At the back of the beater roll a thin film may
sometimes be seen on the surface of the water.
This in time builds ilself up on the sides of the beater.
"The characteristic sweetish odor of the isolated wax
can be traced back often to the bleached material,
which sometimes smells strongly.

wall during treatment. It is hardly probable that this
substance, which is readily dissolved by soda, should
survive the treatment with alkali under pressure. The
"odor which is characteristic of this substance is not
‘noticed in the raw material until after the warm
bleaching, and appears to be mnore developed after the
|b19ached material is allowed to lie heaped up in a
| dense condition for some time. By altering the mode
;of bleaching of the raw materials, the ocecurrence of
| this waxy substance can be prevented. I found in one

substance, that the alcoholic extract amounted to 287
" per cent, and, when treated with ether afterward, the
ethereal extract amounted to 073 per cent.

The separation of the wax in the beater is merely a
_mechanical one, and is probably due to the fact that
it intimately penetrates in the fiber. The knives of
the beater roll, which tear the ultimate fiber asunder,

film, and quickly builds itself up on the metallic sur-
face with which it comes in contact. I succeeded in
,at one time collecting about 50 1b. of the deposit,
‘which was found, on extraction with ether, to contain
7754 per cent of wax.—Chem. News.

-, -
:Anthion—A New Agent for Quickly Washing the
| Hypo from Prints,*

BY DR. H. W. VOGEL.

We have in the preceding number, under the
heading of ‘‘ Novelties.,” already made mention of a
stuff which we have several times tested as a destroyer
of hypo, and which enabled us to shorten the washing
process of prints and Dlates from one hour to forty
minutes.

As our tests date back several months, we are con-
"vinced that pictures and plates thus treated are as
permanent as those washed in the usual way.

It is self-understood that the saving of time is of
importance to professional and amateur, both when
quick work is required and where facilities and time
;are scarce. Especially amateurs who are deficient in
| patience will welcome this preparation. Of course,
mistakes in its use will be made, but the test which is
prescribed, and which always should be applied,
points out such mistakes. Anthion is a white powder
which but sparsely dissolves in water, One part re-
quires 100 parts of water for solution. Warm water is
recommended. We prefer to use solutions of 1:200;
these will keep about four weeks. The sample placed
at our disposal was a persulphate, KSO,, and acted us

* Communtcation trom the Photo-chemical Laboratory of the Royal
Technical High School in Berlin, Charlottenburg.
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The plates are measured under a!

I think there is evidence that this substance does
not exist in the raw fiber, but is formed in the cell’

batch of cotton fiber, that smelt strongly of the waxy |

release the wax, which floats on thesurface asa fine’

an oxidizer. It changes hypo quickly to the harmless

tetrathionate of soda (tetrathionic acid and soda base),

liberates iodine from iodide of potassium solutions, es-
pecially in the presence of acid, while in alkali solu-

i tions (hypo-soda) the free alkalies materrally accelerate

i the oxidizing cffect.  The hard salt proved stable. We
performed the washing as follows :

A. Gelatine Plates.—1. The fixed plate, 13 by 18
cm., was placed for five minutes in about 500 c. em. of
water (more does no harm), shaking or rocking the

dish repeatedly.

- 2 The plate thus rinsed was now put into a dish
containing from 200 to 250 c. ecm. solution of anthion
1:200 for five minutes, rocking again.

3. From this solution it was passed back to the first
dish, which had been rinsed and filled with fresh
water, rocking several times.

. 4. The plate is now passed back into dish No. 2,
|which had been rinsed and filled with fresh anthion
solution as in 2 and 3.

When taken from the last water the plate was found
free from hypo, and was put away to dry.

Tests.—Put into a clean glass about 10 ¢. cm. of the
last wash water, and add two to three drops of nitrate
iof silver solution 1:20. A slight formation of chloride
'of silver will usually be seen. Should this become yel-
[low, then hypo is still present, and process under 2and
3 must be repeated.

This silver test is absolutely safe.

It must be remembered, however, that chloride of
silver changes color in the light, and the test should
i be made in a weak light.
| B. Paper Prints.—These wash out more readily
'than plates. But they must be kept wellseparated to
admit the liquids from all sides.

Place as in 1 about five just fixed and drained prints,
one after the other, in 500 c. cm. water (vide 1), then
each separately into the anthion solution (vide 2), and
_continue as in 3 and 4.

Don’t neglect the test.

To make sure that the anthion water did not injure
the prints, a picture was cut into halves, one-half
soaked in anthion water 1:100, allowing it to dry in.
Not the slightest difference could be noticed between
the two halves.

For larger plates or prints, of course, correspondingly
larger quanties of anthion are required. Five months

(have failed to show any signs of fading of pictures
| treated with anthion.
Price of 100 grammes anthion, 1 mk.—Wilson’s Pho-
" tographic Magazine.

—_——— e A ——

Daniel Webster on the Great West,

When we think of the teeming population which now

‘ﬁlls many portions of our country west of the Rocky
iMountains, and remember how famous, all over the
world, is their singular beauty, and their incow par-
able value to the tourist, the health seeker, the agricul-
turist and the horticulturist, as well as the miner, it is
interesting to read what so intelligent a statesman as
Daniel Webster thought of them just fifty years ago,
.and to know that his views were shared by many other
| prominent public men of the time. In a speech de-
livered in the United States Senate in 1844, with re-
gard to the proposal that a mail service should be
| established between Missouri and the Pacific coast,
Webster said: ‘‘What do we want with this vast
_worthless area, this region of savages and wild beasts,
of deserts, of shifting sands and whirlwinds of dust,
of cactus and prairie dogs ? To what use could we
ever hope to put these great deserts, or these endless
mountain ranges, impenetrable, and covered to their
bases with eternal snow ? Whatcan we ever hope to
do with the western coast, a coast of three thousand
miles, rock-bound, cheerless and uninviting, with not
a harboronit? What use have we for such a country ?
! Mr. President, I will never vote one cent from the
public treasury to place the Pacific coast one inch
nearer Boston than it is to-day.”

it A b —

Electrolytical Process of Bleaching.

In his recent review on progress in bleaching, in
Lehne’s Farberzeitung, Dr. Kielmeyer mentions an
electrolytical process invented by Dr. Karl Kellner,
which, whatever be its practical value, has at least the
merit of being original. The necessary apparatus
consists of a pair of rollers—the one iron, the other
carbon—which, while rotating, are fed with an elec-
tric current by contact with wire brushes, and thus
converted into the two poles of a battery. The cotton
cloth, before passing these rollers, is saturated with
brine, and runs in company with an endless felt
. blanket, also saturated with brine, which is next to
"the iron roller, and receives the caustic soda formed, to
jdeliver it further on into a tank filled with salt water.
The chlorine liberated at the carbon roller accumu-
. Jates in the cotton fabric. Ou issuing from between
the rollers (whcreof there may be several pairs) the
cloth remains rolled up for some time, before it is
washed, to prolong the bleaching process. Whethes
the process has already found practical application
does not appear in the paragraph referred to.
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A HEATING DRUM IN THE SMOKE PIPE.

In many cases where the pipe or smoke flue from
a furnace, stove, or range, may be passed through an-
other room before reaching its connection with the
chimney, it will be possible to heat the second room,
at least to a very material extent, by placing in the
pipe a heating drum such as shown in the accompany-
ing illustration. It is a patented improvement of Mr.
James W. Johnson, of Paullina, Iowa. In the exterior

JOHNSON'S HEATING DRUM.

shell of the drum are partitions forming air compart-
meots at the sides, as shown in the broken-away por-
tion of Fig. 1, and there is a central smoke and gas pas-

sage crossed by obliquely arranged flues. In the lower

head is an opening at one side, as shown in Fig. 2, per:
mitting the air to enter one of the side compartments,
whence it passes throughthe fluesand is heated there-
by, finally passing through the perforations in the ex-

section of the drum. Gas-tight joints prevent smoke
and gases from the smoke passage entering either of
the air compartments at the sides, and the air passing
through the flues is thoroughly heated before being re-
tarned to the room through the perforations.

TO FACILITATE ATTAINING CORRECT TOUCH ON THE
PIANO.

An instrument designed to facilitate the systematic
development of finger technic, affording also an im-
proved exercising device for beginners on the piano, is
represented in the accompanying illustration, and has
been patented by Mr. @scar Felden, of No. 707 Ham-
ilton Street, Houston, Texas. It comprises a series of
mate keys and two bells or sounding devices of differ-

ent pitch arranged so that when the keys are wrongly |

FELDEN'S FINGER EXERCISING DEVICE.

played one of the bells will be sounded. The keys,
pivoted in a suitable frame, have at their rear ends
eves through which extends a cord, the cord also
passing through eyves on a fixed transverse beam and
around pulleys at its end, and thence connecting with
rhe rear end of a lever fulcrumed on the frame, the
lever having at its front end a tube closed at one end,
a ball resting normally at the closed end of the tube,
as shown in Fig. 2. At the rear end of the lever,
facing the open end of the tube, is a bell, a spring nor-
mally holding the lever in its inclined position, but
when the player holds down a key too long, and until
after the second key is pressed to the bottom, a pull
is exerted upon the cord which causes the lever to
swing up, as shown in Fig. 1, the ball then rolling
along the tube and sounding thebell. Over the rear
ends of the keys is fulecrumed another lever, having at
its under side a cushioned rail normally resting on the
keys, whereby the lever is swungupward when either

of the keys is pressed, and on the rear end of this lever
is an eye engaged by an arm fulerumed in a bracket,
the arm being connected by a loop with a striker
adapted to sound another bell. With the correct
touch, neither of the two bells will be sounded, the
time it takes the ball to roll through the tube being
the time allowed to raise the finger which strikes the
first key, but if the player does not hold the key down
unti] the second key is struck, an interval occurs be-
tween the two tones and the pivoted arm then actu-
ates the sounder to strike the second bell. The device
is thus designed to facilitate the acquirement of a cor-
rect legato style of playing, or the holding of the
sound of one tone to the exact instant that the next
tone commences to sound, for by the pressing upon the
second keyv when the firstis still held down one of the
bells is sounded, and by allowing an interval between
the touch upon successive keys the other bell will be
sounded.

O
\ 4

Making a Newspaper.*

In a large newspaper office, as in the Tribune in New
York, for example, where there may be one hundred
men who are attached to the paper as writers, as cor-
respondents, as reporters, and to the strictly editorial
department, out of this one hundred, sixty or seventy
will be reporters. that is, men who are sent out when
anyv event of interest occurs, when a bank breaks,
when a great fire takes place, when there is an earth-

and to put that information into form, so that it can
be printed the next day. That is one of the most im-
portant branches of the profession, and it is paid very
liberally, I am glad tosay. For instance, I know many
reporters who earn ten or fifteen dollars a day, and
some who earn more. They have constant employ-
ment, and their labor is entirely agreeable to them-
selves. That is one of the first things, when a young
man comes for employment, and you take him on and
give him a chance, that he is set to do. There, you
see, all this culture that we have been considering is at

once brought into action.
terior shell into the room. Fig.3 represents a cross!

He must learn accuarately
the facts, and he must state them exactly as they
are; and if he can state them with a little degree of
life, a little approach to eloquence, or a little humor in
his style, why, his report will be perfect.

Next to the reporter, a very important functionary
in the newspaper is the raan who readstheother news-
papers and makes extracts from them. Mr. Greeley
used to think that it wasenough to make a good paper
if he had an able man to read the exchanges, provided
he himself was there in person to add up the returns of
the elections. The man who reads the exchangesis a
very important man; and, let me say, too, he is a
pretty highly paid man. He has to read, we will say,
three thousand papersregularly. All the newspapers
in the country come into the office, and he does not do
anything else. He sits at his desk all day, and a pile
| of newspapers, or, say, a cord of newspapers, is laid be-
fore him every morning; he starts to work and turns
them over and over to see what is in them. He has to
know what it is that should be taken from them and
put into his paper. What is the interesting story ? It
requires judgment to know this; it requires knowledge
and experience as well as talent. It also requires a
| sense of humor, because there are a great many things

that are really important that may not seem so at the
| first glance, and the newspaper reader has got to
judge about that. He must always be on hand and
' spend a great many hours at his desk; and heispretty

tired when he gets through with his day’s task.

Next to the exchange reader in the newspaper or-
|ganization comes the man whose duty it is o receive
manuscripts and examine them and preware them for

| the press, to edit them, correct them; where the writer |

| has made a little slip of rhetoric, to put the right word
|in or the right turn of the phrase; to clarify it all; to
make the sentences clean. Thatis a hard jobin the
writing of a great mmany persons.

Then finally you come to the editor-in-chief, and he
is always a man who gets into his place by a natural
process of selection. He comes there because he can
do the work; and I have known some young men who
had no idea that they would ever havecontrol of a
newspaper, who have risen to that place, and whohave
filled it with wisdom and success and force. Yet at
the bottom of it all, it is always a question of charac-
ter as well as of talent. A fellow thatis practicing arts
of deception may last a little while, but he cannot last
long. The man who stays is the man who has the
staying power; and the staying power is not merely
intellectual, it is moral. It is in the character.

News is undoubtedly a great thing in a newspaper.
A newspaper without news is no newspaper. The
main function of a newspaperis to give the news and
tell you what has happened in the world, what events
have occurred of all sorts, political, scientific, and non-
sensical. What a wonder, what a marvel it is, that
here, for one or two cents, you buy a historyof the en-
tire globe of the day before !

A. Dana, editor of the New York Sun, and printed in McClure’s Magazine
for May.
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quake, to inquire into the facts and collect information, |

*Froma lect;e_dé]iver;to the students of Union College by Charles | ,

AN ELASTIC TIRE FOR VEHICLE WHEELS.

The illustration represents a tire designed to have
the characteristics of a pneumatic tire, but which is
not inflated, and which it is purposed shall be far more
durable than the ordinary rubber tire. It is made of
spring wire, in sections or as a series of continuous or
connected members, presenting a neatly fitting base
section for the felly, while its outer surface expands
lunder pressure in contact with the ground. The im-
:provement has been patented by Mr. Alexander Hon-
‘rath, of St. John, Kansas. Fig. 1 shows the preferred
‘vform of construction, Figs. 2 and 3 being sectional
‘views of modified forms. The sections or members
| are held firmly and compactly in position by a tie rod
lor wire of suitable size, located in a central recess in
‘the outer surface of the tire. If found desirable in

HONRATH'S ELASTIC TIRE,

practice, the tire may be partially or entirely covered
by a casing of leather, rubber, or similar material.

— e er—
IMPROVED FAUCET FOR BASINS, SINKS, ETC.

l This faucet hasa valve stem held movably in the
~valve casing, and provided with a service valve and an
: auxiliary cut-off valve, both moving with the stem, to
;permit of readily shutting off the water from the ser-
ivice pipe whenever it may be necessary to repair the
service valve, valve seat, or other part of the faucet.
| The improvement has been patented by Mr. John
Byrne, No. 871 East One Hundred and Sixty-ninth
Street, New York City. As plainly shown in the sec-
tional view, the casing is made in three sections,
!screwed one on the other, the middle section having
|at its upperend a valve seat adapted to be engaged by
a disk valve on the square part of astem moving in the
lvalve casing. The valve preferably has a facing of
!rubber or leather, to make a. tight joint, and itis held
in position on the stem by a nut, the upper part of the
| stem passing through a stuffing box in the top of the
upper section. The valve stem is held movable in the
! casing by a threaded portion screwing in a spider form-
‘ing part of the middle section, a plan view of which
iis shown in the small figure, allowing the valve to be
opened and closed on turning the handle.

On the lower end of the stem is an auxiliary valve
|adapted to engage a second valve seatin the lower
| part of the middle section. This valve is preferably
' held loosely on a flange on the lower end of the valve
Istem, and is normally off its seat when the faucet is
used in the usual manner, but in order to repair the
upper and ordinarily used valve seat or valve, the
/stem is moved upward beyond the normal position,
| until the lower valve is engaged with its seat, shutting

BYRNE’S FAUCET.

off the water from the middle and upper section and
| the spout. On removing the handle, the upper section
can now be readily removed, affording access to the
valve seat and valve for any repairs which may be
necessary or the putting in of a new valve, and obviat-

ing thenecessity of shutting off the water supply in
the service pipe from the main.
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T0 THROW LIFE LINES FROM VESSELS.

'To facilitate establishing communication from a
disabled or drifting ship with the shore, Mr. Anton
Schmitt has patented the apparatus shown in the ac-
companying illustration, the introduction of which is
being promoted by the Rev. Albert Stroebele, of But-
ler, N. J. On the vessel is carried a cannon adapted
to fire a projectile in the form of an anchor having
grapnel arins, to hold the anchor where it strikes, the
anchor carrying a line having one end fastened on the
carriage of the cannon while the other end unwinds
from a drum on the carriage, the two
ends of the line thus remaining on board
the vessel. One end of a line thus con-
nected with the shore may then be at-
tached to a heavy chain or cable, and the
latter drawn out and fastened in the
anchor, affording means, by the aid of a
drum or windlass on shipboard, of draw-
ing the vessel toward the shore. Fig. 1
is a sectional side view of the anchor,
whose body has a bore registering with a
conical bore in the base, through which
passes one run of the line, which extends
around a pulley in yielding bearings in
the head, and through registering aper-
tures in the body and base, to return to
the drum on the carriage. A tube loosely
held in the bore of the body is adapted
to engage a funnel in the base to form a
guideway for the head of the heavy chain
or cable when the latter is to be connect-
ed with the anchor, as shown in Fig. 8.
On the front of this tube is a flanged cap,
on which presses a spring normally com
pressed by hooks which engage the
flange, the hooks being pivoted at their
rear end on links cconnected with arod
extending to the front end of the body. The head of
this rod first strikes the ground when the anchor is
fired, disengaging the hooks and permitting the spring
to force the tube and funnel outward, asshown in Fig.
1. Pivoted in recesses in the sides of the body are
three grapnel arms, each arm being recessed to receive
a pivoted arm. Each arm isnormally held in closed
position by the wall of the barrel, but they are all
forced outward by springs when the anchor is fired,
the shorter arms being rigidly and the longer arms
elastically held open. The head for the chain or cable
to be connected with the anchor by means of the lines,
after the anchor has been thrown ashore, has pivoted
wings normally folded into a recess of the head, as
shown in Fig. 2. These wings are spring-pressed, and
are closed when drawn through the funnel in the base
of the anchor, after which
they swing outward and
abut against the inner face
of the base, whereby the
head is securely connected
with the anchor, and a
strong connection is thus
moade between the anchor
and the vessel.
¢

Aliens DMlay Become
Engineers.,

Aliens who have resided
in the United States for
six months or more, and
who have declared their
intention to becowe citi-
zens of the United States,
can be licensed as engineers
or masters in the American
merchant marine. Such
was the decision of At-
torney-General Olney in
the question referred to
him by Secretary Carlisle
as to the legality of the
action of Secretary Foster
in granting licenses to the
alien engineers who were
serving on the American
Line steamers New York
and Paris at the time they
were granted American
registry under special act
of Congress. General
Olney decided that the ac-
tion of Secretary Foster
was valid, and that the act
of 1874, under which he
acted, was still in force,
and unrepealed by the
act of 1884, known as the
Dingley act, notwithstand-
ing the contention of the
National Association of
Marine Engineers of the
United States that it had
been repealed.—American
Shipbuilder.

A New Use for the Bicyele.

The wheel is in use everywhere and for nearly every
purpose. According to the Lancet, London, a new
ambulance carriage has been invented by Dr. Honig,
of Berlin. It is not drawn by horses or men in the ordi-
nary way, but is propelled by cyclists, and consists of a
kind of litter resting on a frame with five wheels, three
in front in the form of an ordinary trieycle and two at
the back. The drivers, accordingly, sit one at each
end of the litter, which is covered by a removable roof
with little windows and a pneumatic bell, so that the
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we all know at some period of our lives, of seeing an
express train go by. It has been expressly designed to
tap and bore holes up to 134 in. diameter. The radial
arm is carried by two trunnions on a vertically adjust-
able slide, and admits 3 ft. 9 in. up to 6 ft. 3 in. high
from the face of bed plate. The radial arm is fitted
with a clutech motion actuated by a lever in front of
the drill head to rotate the drill spindle ineither direc-
tion or to stop it instantly. The spindle is balanced
and fed down by a steel out rack, and is adjustable to
drill from 2 ft. 4 in. to 7 ft. radius.

‘Perhaps the speed at which we saw
this machine doing the work, i. e., drill-
ing the hole, tapping it, and driving home

SCHMITT’S LIFE LINE THROWING APPARATUS.

patient can communicate with the drivers. Beneath
the litter are boxes for dressing materials, instruments
for first aid. ete. Dr. Honig suggests that his inven-
tion would be useful in small towns for which a horse
ambulance is too expensive. It brings the surgeon and
his assistant very quickly to the scene of an accident
and enables them to remove the patient to a hospital.
—_———.—r— —————
IMPROVED RADIAL DRILLING MACHINE,

A radial drilling machine, by Messrs. Craven Broth-
ers, London, makes short work of drilling, tapping
and studding the upper flange of a crank chamber.
The Engineer says, ‘' So quickly does it get through its
work that, as we look at jt, we take a sort of childish
pleasure in standing and watching it till the whole set
of studs is dispatched—similar to the pleasure, which

the stud, as we timed it, in one minute,
should be in sonie measure attributed to
the nimbleness of the operator, and again
in some measure to small improvements
made by Messrs. Willans and Robinson.

*In the first place they make their own
taps with a special shoulder, which, on
arrivingat thesuriace of the flange. stops
all further progress of the tap. Another
little feature which, vulgarly speaking,
is certainly ‘a tip, is in the section of
the drill stock where the drill is held by
it—only one half of the inner wall of
which is turned true. The remaining
semicirele is cut away, so that a drill can
be hurriedly inserted without much
chance of missingthe hole. When once
entered, however, it quickly finds its
place under the influence of a set screw,
which binds it hard to the true surface,
as in the accompanying cut.”

‘I'he Oleander.

The oleander is surely a thing of great
beauty. No plant is easier to manage, the flowers are
so pretty in both form and color and possess a frag-
rance of their own, therefore making it most desira-
ble in every respect.

The plant will thrive and bloom in almost every
kind of soil. The best results, however, are obtained
by using good, rich leaf mould. While growing it re-
quires an abundance of water, and when about to
bloom should be given waterings of liquid manure
occasionally. This will insure an abundance of large,
perfect and brilliant flowers.

It may be set in the open ground in spring and in
the fall dug up, carefully keeping as much dirt as pos-
sible about the roots; placed in a tub and then trans-
ferred to the cellar for the winter.

This plant is so easily grown that no flower lover
should be without it, all
they require being good
soil and liberal watering
when needed.

>

Grape Fruit as a Tonic.

Grape fruit, plump and
juicy, is in market again,
a harbinger of spring.
This fruitis an admirable
tonic, as well as a most
appetizing breakfast or
luncheon relish. A doctor
says that the sharp stimu-
lus of fruit is the best
thing to set the digestive
organs in order for the
day, and the peculiar pro-
perties of the grape fruit
aive it marked medicinal
value.

RADIAL DRILLING, TAPPING. AND STUDDING MACHINE.
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When eaten at lunch-
eon it is prepared in a
different way than for
breakfast service. For the
second meal the contents
of two halves should be
scraped out, the seeds and
tough cone of dividing skin
taken out and the pulp
and juice thus obtained
used to fill one of the
halves, which it will just
about do. A tablespoon-
ful of sugar and one of
rum or sherry mixed with
the juicy pulp adds the
perfecting lavor. At
breakfast, with the long
pointed orange spoon, the
meat is eaten out as is
that of an orangeand very
little sugar is used, many
persons preferring none,
on the ground that its
full medicinal value is bet-
ter obtained.—Popular
Science News.
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Stained Glass, Ancient and Modern.

The limitations of the early manufacture of glass
were an advantage to the early workers. The small size
of the first sheets of colored glass made it necessary that
the designer should execute his work in small pieces,
insuring a juxtaposition of color. Much of the beauty
which we now recognize and admire in old work is due
to the faet that the artist or artisan was forced to
subdivide lis design into almost infinitesimal pieces
in order to execute the same with economy in reference
to material employed. Many happy accidents have
thus been handed down to us.

The celebrated windows at Notre Dame owe their
great brilliancy and echarm of color to the above-men-
tioned fact. The celebrated glass at Saint Chapelle,
so much written about, owes also its effect to this min-
uteness of detail.

The windows of the Seven Sisters in York Cathedral,
England, are said to have been made by apprentices,
and also, we are told, were executed from a lot of rem-
nant glass that was supposed to be practically worth-
less. The result obtained was so successful, and has
been so much praised by connoisseurs from that time
to the present, that these windows now stand as pos-
sibly the best example extant of their peculiar kind of
work.

If we look at the early Dutech, Belgian, French, or
English specimens, we find practically the same influ-
ences at work in all these different schools—a certain
simplicity of background with an elaboration of detail
in some one central point, in most cases an escutcheon
or family coat-of-arms. In the early Swiss glass we
find this idea of centralization of ornament carried still
further, while the regular escutcheon, family coat-of-
arms, ete, were executed as in other cases, and
imaginative center pieces were invented by the de-
signer. Great numbers have been handed down to
us, filled with all sorts of fantastic castles, knights,
ete., just as the mood happened to strike the artist or
artisan at work.

More elaborate glass treatment is to be found in the
early figure work placed in the large cathedrals and
churches throughout Europe. Here the same influ-
ence was at work, and in almost all cases secured an
excellence of color which could not have been obtained
by preconceived design, and that was the necessity of
the workman to so subdivide his design as torepresent.
all details by very stnall pieces of glass. The result in
these larger windows was the same as in the smaller
lights already mentioned, and beautyand juxtaposition
of eolor was obtained, unsurpassed, unrivaled even at
the present day.

Age has also added to the beauty of cathedral glass.
The climate in certain countries, especially in England,
has so soiled and dimined these windows that they now
have an artistic quality of color unrivaled by any work
produced at first hands. This point was most strik-
ingly exemplified when, a few years ago, an attempt
was made in England to cleanse certain of the old
cathedral windows, the beauty of which had been
famous for many centuries. No sooner had the work-
men performed their task than the windows were
found to be erude and garish in color, much of the
very quality which had ecaused them to be models for
later glass work was destroyed, and the value of the
windows completely lost. This is but one of the many
instances which could be given to illustrate the state-
ment that the peculiarity of the color of the old win-
dows is produced by age and accident more than by
the ability of the glass workers first executing them.

The modern glass worker is expected to obtain the
rare color of the old work with the more perfect design
and drawing of modern times. The task is notan
easy one. In order toobtain the brilliancy of eolor of
the old cathedral glass, the modern designer must of
necessity so subdivide his window as to gain the same
juxtaposition of color by the use of very small pieces.
As these pieces are of necessity fastened together
by the leads, the result is a large mass of black
in the completed window. For this reason many
of our most prominent designers have lowered the
tone of glass so that their windows are almost
black; in faet, the color is visible only ona bright, sun-
shiny day. This depth of color has been called for by
the great number of black lines introduced, and by the
mechanical necessity of putting the glass together with
leads. An effort is being made at the present time to
overcome this difficulty. The modern designer is at-
tempting—with what success will soon be shown—to
produce a stained glass window which is not only rich
in color by the juxtaposition of different tones, but is
also light in color. The mechanical difficulties are
very great, but the improved leads now used, and the
modern stiffening bar, it is hoped, will be able to over-
come these.

In household work the modern designers may truth-
fully be said to have far surpassed the work of their
ancient fellow-craftsmen. Outside of the simple, clear
leaded lights of the Dutch and Belgianschool, and the
heraldie light of the middle ages with their coats-of-
arms, escutcheons, ete., little household glass can be
said to have been executed up to the present time.
Now, however, this has been changed. Every build-
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ing of any im portance has some small portion of leaded
glass. Every city hall, every State house, every private
residence of any importance, has one or more leaded
lights, in many cases a great number, and this con-
stant demand for leaded work has created a school of
glass in America which is unsurpassed by anyother at
the present day. The use of the delicate American
opal for the accentuation of the ornament against a
background either in clear white, white rippled, white
Venetian or white cathedral, has opened up a field of
design which has never been equaled.—Kate Field’s
Washington.

A FENDER FOR CABLE OR TROLLEY CARS.
The illustration represents a light and inexpensive
device, readily transferable from one end of the car to
the other, for picking up and carrying without in-
jury until the ear is stopped persons who may be
caught in the way of a moving car. It has but few
parts, may be readily raised and lowered by the grip-
man or motorman, and its supports are clear of the
tracks, bumpers, and drawheads of the car. 1t hasbeen
patented by Mr. Louis F. Trinchard (address in care of
F. Querens, Jr., P. O. box 905, New Orleans, La.) The
main frame of the fender consists of two end bars,
shown in full in the small figure, and a front bar held
at its ends in the eyes of the end bars. A central in-
termediare semicircular socket section of the end bar
rests on a pivot bar of a bifurcated hanger, there
being a latch above the pivot bar, and the rear end
of each end bar is received inan opening in a trans-
verse suspension bar connected by a yoke with a
bridge bar just behind the dashboard, as shown in
the broken-away portion of the main view. On this
bar is an elbow lever connected with a hand lever,
by moving whieh to the right or left the fender may

e

TRINCHARD'S CAR FENDER.

be raised or lowered. The front bar of the fender
frame has at its ends rollers adapted to travel on
the rails when the fender is lowered.

Well Cared For.

Thismeans much in homing pigeonkeeping. Your
feed must be of the best, and your supply of water the
freshest and in plenty; also a pan of grit and ground
oyster shells, good small Canadian peas, and some
vetches, together with hulled oats, are the correct
standard feed for the American racer at this period,
with a few handfuls of small corn during anoccasional
cool spell or after a hard fly, and you must not forget
the bathtub on every brightand warm day. The bath-
tub for the racing homer, I think, is a superb institu-
tion and works wonders, despite the fact that very
many of the best Belgian fanciers rarely supply them
to their birds. It is within the power of any of our
young flying faneciersto bring their birds into fit racing
condition, if they are patient, attentive, and watch
their birds closely, giving themn the best quality of feed
obtainable, and not try to breed from and race their
birds at the same time. All this, coupled with a elean,
sweet loft, ample ventilation, and enough exercise
without fatiguing them, will certainly have good re-
sults; but if they think all this too much trouble and
feed and breed indiseriminately, with lots of hemp
seed, common and cracked corn, and lazilyloaf around
in the sunshine and the loft all day, then they will
score more misses than hits, and the 200 miles station
will settle them sure.—Amer. Fancier.

Honors for Lord Rayleigh.

The fortunate discoverer of argon hasbeen made the
recipient of the Faraday medal, which is a gift of the
London Chemwmical Society.

A recent issue of the SCIENTIFIC AMERICAN (May
11, 1895) in a review of the late meeting of the National
Academy of Sciences, held in Washington, also calls at-
tention to the fact that the Barnard medal was this
year given to Lord Rayleigh for his discovery of argon
in the atmosphere.

© 1895 SCIENTIFIC AMERICAN, INC.

Sorrespondence.

Repairing Commutators,
To the Editor of the SCIENTIFIC AMERICAN :

In your issue of April 27, G. H. G. asks for some
composition for filling eracks in a commutator. You
reply that the only way to repair will be to take the
commutator apart and replace the miea. But if he
happens to have no appliances for this work, a tem-
porary repair can be made of thick shellac solution
and dry plaster of Paris. Fill the crack with the shel-
lac, then put on the plaster, kneading with a knife
blade until it is stiff and smooth. Let it dry five or six
hours or longer before seraping off the top even with
the surface. It should be thoroughly dry before the
armature is used.

I have used this method for repairing street railway
motor armatures for more than a year, and no arma-
tures have come back in that time for a fault due to
this filling. A. A.

Covington, Ky.

A New Italian Lake.

To go to bed in a plain and to get up on the banks
of a lake, to lie down an agricultural laborer and to
wake a fisherman, is not a common experience, says
the Florentine correspondent of the Scotsman, even in
these days of telluric storm and seismiec convulsion.
Such, however. is precisely what has just happened,
and not many miles from Rome. Alighting at the sta-
tion of Monte Rotondo, famous for a Garibaldian
victory, which preceded by a few days the Garibaldian
defeat at Mentana on November 2, 1867, yvou proceed
to Leprignano, not far from Castelnuovo di Porto.
This is a hamlet numbering about one thousand souls,
chiefly agricultural in theircalling. It stands some 600
feet above the sea level, ona plateau to the right of the
Tiber, near the valley watered by the Gramicia tor-
rent. Few visitors but those interested in Etrusecan
antiquities are ever seen at Leprignano, quite unattrac-
tive as it is, except for the ruins of Capena, that an-
cient Etruscan city whose importance may even now
be gaged by the number and quality of its tombs. On
the morning of the 8th instant, however, the little ham-
let was conscious of a profound rumbling, the prelim-
inary to further sounds of similar import, annotneing
the noise it is now making in the world. On the 12th
and 13th the rummbling was repeated, and on the latter
date it was found that the roil occupying a space of
six hectares had collapsed, and that the vacuum had
been filled with water, forming quite a respectable lake.
Sulphurous gases bubbled up to the surface, disclos-
ing the springs from which the lake is fed, while from
its raw margin emanated similar exhalations, finding
their vent through the numerous cracks that run their
eccentric course around it. All the eountryside turned
out to witness the improvised sheet of water, and some
young peasants, more adventurous than their fellows,
advanced toward the brink, only to feel the earth giv-
ing way beneath them and to get a good ducking.
The extreme unsteadiness of the surrounding soil,
indeed, favors the view that the lake will gradually
widen in circumference, for already there have been
landslips at various points of its margin, followed im-
mediately by a rise of the water.

Fires
An investigation into the cause of a fire in a Winter
Street dry goods store, in Boston, recently, resulted in
demonstrating that an incandescent electric lamp will
generate sufficient heat to set inflammable material
into a blaze. The fire in question, for which a still
alarm was given, was caused by allowing an incandes-
cent lamp to remain for a few moments on a pile of
cotton cloth in the packing room. The person in
charge left the room for a few moments, not dreaming
but that it was safe to leave the lamp on the cloth.
When he returned the cloth was blazing. The fire
was soon put out, and not much damage was done.
This case recalls one reported from Louisville, Ky., a
few months ago, the Boston Journal of Common adds,
which demonstrates the same thing. The fire started,
says the Insurance Herald, while the window dresser
was preparing a Christmas snow scene. The window
was lighted with incandescent lights, which it appears
had not been changed for a year, except when made
necessary by aceidental breakage. The carbon in an
incandescent globe has a life of 600 hours, and as it
wearsout the carbon loop offers increasingly less resist-
ance to the current, and, therefore, increasingly more
heat is thrown off upon the glass bulb and even upon
themetal stems to which the globes areaffixed. When
a new light is attached the globe becomes only warm
under continuous use, but after it gets old the globes
are hot and the stems attain burning heat. The
dresser was filling the floor of the window with loose
cotton upon cheesecloth, to represent snow. This was
packed closely around the stems and globes of the
electrie lights, and there is no doubt that the inflam-
mable cotton, touching the burning hot stems and
globes, caused the fire.

Caused by Incandescent Lamps.
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THE AMERICAN YACHT DEFENDER.

The series of races in which the Valkyrie, as the
British champion, attempted to win the America’s cup
in competition with the American yacht Vigilant took
place off Sandy Hook in the antumn of 1893, the first
race being sailed Saturday, October 7, the second,
Monday, October 9, and the third, Friday, October 13,
in all of which the Vigilant was vietorious. Now work
is being rapidly pushed forward on an Americanyacht
which has been aptly named Defender, which will pro-:
bably compete with a British yacht next September
for that great blue ribbon of the sea which still re-
mains in the land of its naturalization. After the de-
feat of the Valkyrie Lord Dunraven’s challenge was of '
course a foregone conclusion, and all yachtsmen and
the general public as well are looking forward to the
races which will be sailed off Sandy Hook in a few
months for the time honored trophy, for yacht racing
probably appeals to a much larger section of the com-
munity than any other form of sport. The most im-’
portant concession granted to Lord Dunraven this year |
was the right to choose his boat as the New York
Yacht Club does at present, so that in all probability
not only the Valkyrie IIT. which the Dunraven syndi-
cate are building, but the Fife cutter Ailsa will be
brought over and trial races sailed off Sandy Hook to
determine which shall be the British champion.

In America we have, as it were, put all our eggs in
one basket, and are relying almost entirely on the
Vanderbilt-Morgan-Iselin boat Defender, which the’
Herreshoffs are building at Bristol, R. I, as this boat
will probably have to race against the pick of two
modern cutters designed by the two foremost naval
architects in Great Britain. The order for the De-
fender was placed last January with the Herreshoffs,
who are undoubtedly the greatest yacht designers in
the world, and they are under contract to deliver the
yacht June 15, and her trial races will be sailed soon
after to see if any modification as to rig is required.

The Detender is a sloop yacht. The approxmlatel
measurements are as follows. The exact measure- ;
ments have not as yet been made public, for from
the time of their conception until long after|
launching the cup defenders have ever been mysteries'
tothe public, and the present yacht is, if anything, |
more so than the preceding ones. This secrecy must !
be maintained, so as to keep the lines and dimensions"
from rivals and those interested in the challenging'
yacht. |

The present figures, although in some instances
unofficial, will probably be but little out when com-:
parison can be actually made.

The Defender is not far from 126 feet over all and
between 89 and 90 feet at the water line. The beam'
is about 23 feet, draught about 19 feet. She has no-
auxiliary centerboard forward, but is an out and outi
keel boat. She has a 35 foot lead bulb weighing 60!
tons. In the lead bulb of the Defender, Herreshoff |
has remedied a serious defect in the Vigilant. VVhere
the latter in a heavy sea pounded with her flat outside
ballast. the Defender will rise and fall without pound-
ing, as the egg-shaped form of ~her ballast gives easy
entrance and withdrawal.

The Tobin bronze plates, as used in the Vigilant,
have been superseded by manganese bronze plates
below the water line, and above it asfar as possible
they are of aluminum with an alloy of about ten per
cent of copper to resist corrosion and give added:
strength.

Not onlyis the upper portion of the plating of the
Defender of aluminum, but thedeck beams themselves |
are of the same material, and the saving in weight!

‘occupy the same nest year after year, repairing it as|

It is of course still a question whether the Defender| ment of the desert has deve]oped one of the most re-
will be selected to ecompete, but there seemsto be a | markable intelligences; and incidentally, an animal
very general opinion that the safety of the America’s land a plant have come to be mutually dependent upon
cup rests almost entirely with the Defender, for each | each other for existence.” The favorite cultivated
new boat has been better than thelast. The interna- plant ofthese ants is the familiar buffalo grass.
tional yacht races have promoted an honorable rivalry: Co-operation in Plants.—Although in some cases it

,among yacht designers, and serve the wholesome pur- is difficult to distinguish between true parasitism and

pose of quickening patriotic feeling.
—— - —-—
Natural History Notes.

‘symbiosis, says Mr. George Clayton, in a recent paper
on this subject, and to pronounce definitely that the
host plant does not get some advantage from the para-
The Dancing Hammerkop.—The hammerkop, a bird ' site that feeds upon its juices, yet innumerable cases
of peculiar habits, is found in Cape Colony, some other ' areknown in which the two plants in union mutually
parts of Africa and in Madagascar. It is something: benefit each other, and the term applied to such unions
like aheronor stork, has a melancholy gait,liveson|would be symbiosis. Symbiosis may then be defined
fish and frogs and is considered in Africa a bird of ill | as the associated existence of two or more plants for
omen. Under its quiet appearance it nourishes|purposes of nutrition.
a@sthetic tastes. When it casts off its sober demeanor, Unlike parasites, two symbioti¢ plants living in
it indulges in a fantastic dance. In a state of nature, union each supplies its partner with materials that
two or three join in the dance, skipping around each the partner requires ; a reciprocity system being the
other, opening or closing their wings. They breed on rule of their combined existence. Many of the forest
trees or on rocky ledges, forming a huge structure of trees, common shrubs, ete.,, have attached to their
sticks. These nests are so solid that they wijl bearthe roots fungoid partners which, absorbing from the
weight of a heavy man on the domed roof without col- ground moisture and mineral matters, hand these

lapsing. The entrance is a small hole, placed in the ' chemicals over to the larger tree, receiving in return

least accessible side. In a lonely rocky glen, Mr. |starch and other organic materials, which the tree has
Layard once counted half a dozen of their nests, some formed in its foliage. The black poplar and many
almost inaccessibly placed on ledges of rock. One other plants have the thread-like filaments of fungi
nest contained at least a large cartload of sticks. They ; woven over their roots.

In the first instance, the root which descends from
required. The female is credited with thejoiner work 'the germinating seed into the ground becomes en-
and thewale is the decorator. On the platform out- tangled with the myceloid filaments of the fungus al-
side the inner portion he spreads out all kinds of ob- ready existing in the soil, thenceforward the connec-
jects of virtu, brass and bone buttons, bits of crockery | tion continues until death. As the root grows onward
and bleached bones.

expression, and went bounding toward her.”

If a knife, pin, or tinder box were lost within some|
miles, the loser made a point of examining the ham-
merkops’ nests. Indeed, were it not that hyenas,
leopards, and jackals ranged in their vicinity, it is
highly probable that man’s curiosity or resentment
would have often extirpated these interesting artists,
or, at least, destroyed habits founded upon leisure and
immunity from persecution.

The Courting of Animals.—This subject seems to
prove attractive to many naturalists, In Vol. X of
the “Transactions of the Wisconsin Academy of Sci-
ences,” there is a highly interesting paper by Mr. and !
Mrs. Peckham on the ‘‘ Courtship of Certain Spiders.”:
Tt seems to be the case that the sharpness of vision in
spiders is accentuated by love. A male of Satis pulex’

, was put into a boxin which was a female of the same

species twelve inches away, and the male ** perceived
her at once, lifting his head with an alert and execited
By ex-
periments it was proved that this recognition was
really due tosight. These results are interesting, be-
cause some have affirmed that spiders cannot see
nearly as far as twelve inches. Further experiments
seem to show that spiders can differentiate color. M,
Racovitza, a Roumanian naturalist, has been studying
the courting and marriage custows of the octopus, and
in a recent number of the * Archives de Zoologie Ex-
perimentale” he gives us some of his observations. It.

.is satisfactory to know that the octopus does not, as

some have thought, behave brutally in its love affairs.

M. Racovitza assures us that “there is nothing more

than a courteous flirtation,” and that “the male be-!
haves with a certain delicacy toward his companion.”

—Science Gossip.

Agricultural Ants.—Prof. W. J. McGee, of the gov-
ernment scientific corps, recently paid a visit to some:
very remarkable farmers in Sonora, Mexico. These
are the so-called agricultural ants, which plant fields

tain trees.

.the myecelium which invests it grows with it. ac-

companying it whatever direction the root may take.

The number of plants having symbiotic relations of
the kind described is very large, most of the Ericaces,
Conifere and Cupulifere co-operating with subterra-
nean partners. It is notable that the chief species of
flowering plants which are symbiotic are gregarious in
character, and, like the oak, fir, heather, ete., form
large forests, or moors, and one way be filled with
wonder at the magnitude of the immense colonies of
subterranean fungi which must exist interlacing them-
selves at the roots of such forests of trees.

It will also be plain why there is such a profusion of
fungi of all kinds in forests and round the roots of cer-
The lichen is now almost generally ad-
mitted to be of a composite character, each lichen
being comprised of (1) a fungus made up of a web of
myceloid threads with (2) an alga in its interior, the
combination of alga and fungus thus forming the one
lichen plant.

The myceloid threads of the fungus, being most ex-
terior, fulfill the funection of gathering from the air
moisture, while its partner, the alga, owing to its hav-
ing chlorophyl, manufactures starch and other cheini-
cals; thus here, again, the partners supply each other
with matter necessary for the life of both.

A most interesting proof of this union is afforded by
the fact that a lichen may be actually synthesized by
sowing certain alg® along with certain definite fungi
in a favorable place, when the two separate plants
amalgamate and interweave their cells, with the result
that a lichen is formed.

A ————————————————

Sleepy Grass.

In some parts of New Mexico there grows a grass
which produces a somniferous effect on the animals
thatgrazeuponit. Horses, after eating this grass, in
nearly all cases sleep standing, while cows and sheep
almost invariably lie down. It has occasionally hap-

over steel will be more than double the amountsaved! of grain and regularly harvest their crops, upon which: pened that travelers have stopped to allow horses to

by the plating. The total saving effected by the use
of aluminum is estimated at seven tons. which is ex-

pected to tell greatly infavor of the Defender in the hand, the cereals that they grow have been specialized , quantity before its effects manifested themselves.

races.
is 102 feet long: boom, 102 feet; gaff, 64 feet;,
bowsprit, 44 feet; topmast, 61 feet 2 inches; spin-:
naker pole, 72 feet. These dimensions may be|
slightly decreased in fitting. Itis said that the De-
fender will have 7,000 square feet of canvas in her
mainsail alone, and her total sail area will be from
12,500 to 13,000 square feet.

deck to the hounds will be about 72 feet. The De-’

fender’s principal gain in sail area will be in the main- | Around the clearing is a ring of Juxuriant grass from 'until thirst obliges them to go to water.

sail, the spinnaker being somewhat smaller than that!
of the Vigilant. One of the most interesting features
of the Defender is the manner of working the sails. '
All the halliards will be led below through tubes in
the deck, and they will be worked by means of power-
ful winches.

The main sheet will also be led below, where it can
be handled by a few men with the aid of a winch.
Possibly the same may be done with the sheets of the
head sails, but many of the details of the yacht are
still kept secret. Much of the heaviest work of trim-
ming sheets can thus be earried on below the deck,
leaving the deck itself clear for other work. Our full
page engraving represents the Defender as she will
probably appear at the race with spinnaker set. Our
smaller views give a side elevation and a halfkow, half
stern elevation.

The distance from the:

they depend wholly for food. In fact, should the’
crops fail, they would perish of famine. On the other

human husbandman, and would quickly disappear if
the attention of the insects was withdrawn.

The fields of the farmer ants cover scores of square
miles in Sonora, a large part of which is quite densely
populated by them. The home of a colony is marked
ordinarily by acircular clearing fromfive to thirty feet
in diameter, on which nothing is permitted to grow.
"This serves as a sort of parade and exercise ground. |

three to t wenty feet wide. On the seeds of this grass
the insects subsist, planting it every spring and garner-
ing the erop in the autumn. Across the rings which
surround formicaries run turnpikes a few inches wide,
connecting farm with farm for many furlongs.

In the region described there is practically no vege-
tation except the grasses cultivated by these ants.
The latter appear to keep down and exterminate all
other plants, such as eacti, greasewood and mesquite.
The plants naturally prevailing in that part of thei
country are entirely absent from the most thick]yl
settled farming districts. In short, these insects have
developed an art of agriculture peculiar to themselves,
have made conquest of the land for their needs and
have artificialized certain cereals as thoroughly as
maize and barley have been artificialized by man.
*Thus,” says Prof. McGee, “the rigorous environ-
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feed in places where the grass grew pretty thickly,
and the animals have had time to eat a considerable
In

A dispatch from Boston states that the mast by cultivation, like the wheat and other grains of the |such cases horses have gone to sleep on the road. and

it is hard to arouse them.

The effect of the grass passes off in an hour or two,
and no bad results have ever been noticed on account
of it. Cattle on the ranches frequently come upon
patches of this grass, where they feed for perhaps half
an hour, and then fall asleepfor an hour or more, when

“they wake up and start feeding again.

The programme is repeated perhaps a dozen times,
Whether,
like the poppy, the grass contains opium, or whether
its sleep-producing property is due to some other sub-
stance, has not been determined.-—Pearson’s Weekly.

Mr. Frederick V. Colvill, Botanist United States De-
partment of Agriculture, says: * The so-called sleepy
grass mentioned in a recent article in Pearson’s
Weekly is known techuically as Stipa viridula ro-

_busta and is known from reliable persons to have a

narcotic effect on horses and other stock.”

-

IT is oftensupposed that boys in growing keep ahead
of girls; but recent measurements disprove this. The
boys, up to their eleventh year, werefound torun about
a quarter to half an inch taller than the girls. They
, were then overtaken by the girls, who surpassed them
in height till their sixteenth year, when the boys again
grew faster than the girls, and eame to the front,
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SUSPENDED RANWAY SYSTEMS.

The subject of rapid transit is now at-
tracting great attention in many of the
large cities of the world, including Paris,
Berlin, Boston and New York. Among
recent projects for urban transportation
is one in which the cars are suspended
and the motive power is electrieity. In
this form of aerial railway a derailment
would be practically impossible, the cen-
ter of gravity being very low.

M. Langen has designed such a road
for Berlin and other places, and the sys-
tem is adapted both for ordinary rapid
transit or for high speed service, for he
considers that the enormous speed of 186
miles per hour may be attained. We
give some illustrations of his design.
Figs. 1 and 2 show an elevation and sec-
tional view of the electric motor and its
mode of attachment to the car. The de-
railment of the wheels is prevented by
the friction plates. The wheels are se-
cured to the motor case in the usual way
and are supplied with springs to take up
shocks. The car is fastened to the motor
through the medium of a center pin, e,
which permits of a certain amount of
lateral play. The ocar is suspended by
springs which render riding easy. Each
truck has four wheels. Each car is pro-

Fig. 3_THE CARS SUSPENDED OVER A CANAL.
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street travel, and the cars will be sus-
pended, say 16 feet above the surface of
the ground, suitable places with steps
being provided where the cars stop for
passengers. The inventor says: Thepas-
senger does not have to step in front of
a passing vehicle, thus endangering life,
does not have to wait for a vehicle to
pass; and the car, when boarded, does
not have to wait for any obstructing ve-
hicle to pass or get out of its way while
running, and is ready to proceed at once
when boarded, and can continue its jour-
ney with unabated speed, until a passen-
ger is ready to board or land, thus saving
from ten to twenty per cent of time, be-
sides the saving of time to all other traffic,
by leaving the street almost entirely free
for all other vehicles.

The three roads combined, of the sus-
pended triplex system, can be built to
carry twice the number of passengers
that all the New York roads combined can
at the present time accommodate, while
the cost ef construction will be compara-
tively small.

2 0G0
<>

Bilge Keels.
Sir William White, K.C.B.,, LL.D.,
the Director of Naval Construction, was
the author of a paper entitled *‘ Notes

vided with two motors as shown in Fig. 5. Eachtruck
is also provided with brakes which seize the rail at
both the top and bottom.

In addition to the invention of the passenger ecar,
M. Langen has designed an inspection car, which is
suspended in the same manner but has only one elec-
tric motor. On the other truck is a gas or petroleum to the Channel Squadron. These keelsare about 200
motor which actuates the running gear if the supply L T feet in length and 3 feet deep.
of electricity fails. If the motors of the cars or the The Resolution (without bilge keels), by orders from
supply of electricity should fail, owing to a break in THEEER SERVICE AT TRANGLT SRSTEM. the Admiralty, had been purposely kept in very nearly
the line, the passengers canbe conveyed to one of the | comprehensive plan, specially designed to meet and |the same condition of stability as the Repulse. Cou-
cars of the otherline. The expense of the new system [ accommodate the great and rapidly increasing popula- | paring the returns from these two ships, it appears
is not as great as in most other schemes for aerial|tion of this metropolis. He designates it the Triplex|that the Resolution on one occasion reached a maxi-
transportation. The cars make comparatively little | Service Rapid Transit System. Suitable piersortowers| mum inclination to the vertical of 23°, whereas the
noise and curves are passed with ease. The girders|arelocated atintervals, from which severalindependent' Repulse never exceeded 11°. The meanangles of oseil-

on Further Experience with First-class Battle Ships,”
which was read at the recent meeting of the Insti-
tution of Naval Architects. In the course of his
paper, Sir William said that, as an experiment, the
Repulse had been fitted with bilge keels, so that she
might be tried in company with sister ships belonging

which support the tracks are
constructed on the cantilever
plan and are secured to
columns, various styles of
which have been devised to
suit the conditions of the
streets on which the railway
is to be built, as a single
column and double column
support. Fig. 5 shows the
trial line which has been
erected at Deutz, which is
across the Rhine from Co-
logne. Fig. 6 shows a design
for the suspendedelectricrail-
way intended for a erowded
Berlin street. The cars seat
fifty persons each and access
to them is gained from sta-
tions which are built at con-

venient intervals. The current is supplied to the
motors by three wires which are carefully insulated
and protected from contact with other wires.
current is supplied on the well known block system,

and if a car should be tem-
porarily stopped between

lation were, of course, consi-

derably below these maxima
—probably about one-half.
The Royal Sovereign and
Empress of India were alsoin
company. The condition ef
coal stowage in these two
ships at the time gave them
greater stiffness and a quicker
period, which, under the con-
ditions of weather and sea,

caused rather heavier rolling

| .

]

Figs. 1 and 2.—ELEVATION AND SECTION OF THE ELECTRIC MOTOR.

than in the Resolution. In
view of this experience, al-

i though the trial was limited,
B

and not representative of
many conditions oceurring at
sea, it was decided to fit all
the other ships of the class
with bilge keels similar to

tracks are supported on the suspension plan, and from | those which had proved so effective in the Repulse.
trucks on these tracks the cars are suspended. The | This work was completed for the ships of the Channel
cars of the different tracks may run at different speeds. | Squadron during their annual refit last summer. It
The lower line of cars is intended to accemmodate the' has since been carried outin all the other ships of the

class. On the eruises of the
Channel Squadron which

stations, there is no chance
of the next car colliding, as
no electricity is supplied
to the block following the
one where stoppage oc-
curs until the ear which
has stopped has left the
block. An electric brake
is alse automatically ap-
plied.

The first concession
which has been given to
the promoters of the
Langen systemm has been
granted by the cities of
Elberfeld and Barmen. 1t
is decided to build within
a year an aerial line be-
tween the two cities. The
contract was signed to-
ward the end of the year
1894. For our engravings
and the foregoing particu-
lars we are indebted to the
Revue Universelle.

Coming now nearer
home, we will give a few
particulars of the system
proposed for New York
City and vicinity by Mr.
J. R. Hawkins, of Mount-
ainville, N. Y. Itisavery

Fig. 5—SUSPENDED ELECTRIC RAILWAY-TRIAL LINE AT DEUTZ, NEAR COLOGNE,
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have taken place since
bilge keels were fitted there
have been but few oppor-
tunities of obtaining proof
of their practical value. So
far as experience has gone,
however, there is a con-
sensus of opinion among
officers in command that
rolling has been greatly
reduced by the bilge keels.

As regards the influence
of bilge keels on speed, the
practical test of actual ser-
vice proves that there is no
sensible reduction in speed
for power, or material in-
crease in coal expenditure
for a given speed, at a
given draught, and with
the bottom in similar con-
dition.

— e

A TEexAs hailstorm on
April 24 made sieves of
frame houses, blockaded
the Great Northern Rail-
road, and killed large
numbers of live stock.
The bhailstones are said
to have been as large as
hen's eggs.

T
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English Locomotive Cabs.

Writing to Engineering (London) Mr. Clement E.
Stretton severely criticises the English practice of de-
priving locomotive engineers of all shelter from the
weather while engaged in the performance of their
duties. He says:

The recent collision at Binegar, which was caused by
the driver and fireman trying to obtain shelter upon a
bitterly cold night when running tender first, should
be the means of obtaining far more protection for en-
gine drivers than they at

the folly of this mode of procedure, and contented him-
self with merely shaking and tossing his head. Then
J.}J. took up the attack, walking round and round the
tree, shouting loudly and calling Mr. ** Bisa” all kinds
of names! After this some canes of the succulent su-
gar plant were introduced, and the poor beast, being
in a very low condition, soon learned to take them out
of his master’s hand, though showing some shyness at
first. In course of time he would allow himself to be

patted, and eventually becameso tame and fond of his

present have. Unfortu-
nately several locomotive
engineers appear to still
hold the old opinion that
‘‘to provide a comfortable
cab would render the men
careless,” and also add to
the cost of the engine. The
wishes and requests of the
engine drivers and firemen
to be provided with better
cabs, and also that those
engines which regularly
are working tender first
should be provided with
weather boards upon the
tenders, seem to receive
very little attention, for
nothing has at present
been done to provide better
protection to drivers gen-
erally.

Probably no greater dif-
ference in ‘‘cabs™ can be
seen than in the various
engines working over the
metropolitan lines, where
the engines of one com-
pany will be found to have
a complete ‘‘cab” and
shelter provided for run-
ning in either direection,
but the engines of another
company have no covering
whatever over the men. There is no possible reason
why various engines, performing the same service,

should be so differently constructed, nor is there any-

reason why the American engine driver should be able
to perform his duties in comfort and yet that the same
protection should be refused to the English driver.

-

SPORTING OXEN AND BUFFALOES.

A correspondent of the Graphic, London, writes from
India : Some years ago a friend of mine, known in
the district as J. J., was manager and part owner of
a Behar indigo factory. Being short of factory oxen,
he purchased from some natives a number of buffaloes
to work in the plow. Among this draught was a full
grown bull which was of such a savage and morose
disposition that the na-
tivescoulddo nothing with

every cent I had in a gold mine venture. In all the
counties bordering on the bay, and in fact all along
the coast, wild geese occupied the wide and open
plains by the hundreds of thousands. I have seen more
than a thousand acres of these big fowl pasturing in a
solid block, and that many ecattle feeding couldn't
have cleared the grass away as completely as those
geese did. I heard that the killing of these geese for
market had grown to be a great industry, and that
some men were getting rich at it. Ranchers were also

offering a bounty for the

Fig. 6,.—PROJECT FOR AN ELECTRIC SUSPENDED RAILWAY FOR BERLIN.

master as to leave the herd and come up to the veran-

(da when called, and receive scraps from the table as

his reward. Of course he had to do his daily task on
the cultivation, but showing himself still uncertain
with the native plowmen, the planter devised the plan
of utilizing him as an ambush for wild duck shooting,
these birds being quite acecustomed to the herds of vil-
lage buffalo which graze along the margins of the jhils
and lagoons. After some practice this bull became
very steady under fire and enabled his master to make
some big bags.

A correspondent of the N. Y. Sun says: ‘I made a
good deal of money in the early days of California,
when we used to stalk wild geese with oxen. Stalking
geese with oxen may sound a little queer, but that’s

geese, as cattle raising was
becoming an important
business, and the geese pre-
empted so much of the
pasture area that the loss
was serious to the cattle
men. I seraped enough
money together to buy a
gun, and abandoned gold
mining for goose hunting.

‘“When hunting for wild
geese on those plains first
began, the hunters were
able to crawl up on them
as they fed and get within
easy gunshot. But the
geese soon got on to the
sportsmen, and by and by
no one could get within
half a mile of a flock. Hid"
ing in grass blinds was tried
and worked well for a time,
but the cunning geese sized
the blinds up at last and
wouldn’t come anywhere
near a buneh of grass. So
something had to be done.
Some one had noticed that
cattle feeding on the plains
could crop the grass al-
most on the heels of a host
of geese, and the fowls took
no notice of them. He
had an ox that was even
tempered and accommodating, and one day he turned
it loose and let it feed along toward where a tremen-
dous flock of geese were pasturing. Now and then
he’d hurry the ox up a little, walking close to it on the
side away from the geese. By and by the ox got close
enough to the geese to satisfy his owner, who stood
still until the ox had passed onout of the way. Then
he ewmptied one barrel of his gun into the flock on the
ground and gave it the other as the birdsrose. He
picked up sixty-two geese. The ox was somewhat
surprised, but didn’t object to repeating the operation
next day, whenit was equally successful. Geese were
worth a dollar apiece. That was the origin of stalking
wild geese with oxen. In less than a month there
wasn't a goose hunter along the coast who didn’t have
a goose-stalking ox.”

him — he would charge
them again and again, and
could only be approached
by jamming the herd ina
mass round him in the
*‘ Bail-Khana,” or bullock
house. J. J. was rather a
good hand at breaking in
«Cutcha” horses; the fancy
took him to try and tame
the bull buffalo. So he
told his “jemadah” to have
the animal securely fast-
ened in the shade of alarge
pepul tree which grew in
the ecompound in front of
his bungalow veranda.
Then he forbade any of the
servants to go near, and
took the entire charge of
the ‘ bisa” himself. For
a long time he fed him
very sparingly, and when-
ever he was passing the
pepul tree he would go
near and talk to the bull
in a full deep voice ; some-
times using very flowery
Hindostani, in which he
made frequent allusions of
a defamatory character to
bullbuffaloes in general andthedirect ancestors of this
onein particular. These remarks were often emphasized
by recourse to a rather heavy bamboo *‘lathi” which
was kept handy. The animal would charge J. J. in
the most savage manner, but as he was securely fast-
ened to the tree, and his trainer took good care to keep
some little distance beyvond the end of his tether, these
onslaughts were of little avail. Moreover, they were
always met by a sharp crack on the nose by the afore-
said bamboo. Soon the *‘bisa” began to awaken to

A SPORTING BUFFALO.

the way we used to hunt’em in the earlydays. A
good stalking ox, I want to tell you, was a valuable
bit of property forty years ago in California, and we
used to talk about him and discuss his points just
about the same as sportsmen nowadays discuss the
points of their bird dogs. A good stalking ox could
earn his owner anywhere from $50 to $100 a day if the
owner himself was any good, and enjoyed the sport as
much as the hunter did.

*1 went to California in 1851, and promptly dropped
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= The Toothpick Industry.

Insignificant articles like
the toothpick represent the
investment of millions of
capital, the employment of
skilled labor, utilization of
the latest inventions, the
consumption of vast quan-
tities of wood, and the
operation of a long line of
complex activities. These
small articles play an im-
portant part in the eco-
nomies of all civilized na-
tions. Tostop at once the
manufacture of toysandall
not really needful articles
in these nations would be
to put a stop to a large
part of the working and
producing foreces that con-
stitute the origin of civili-
zation. Some European
nations live mainly by their
work on articles that are
really only mere toys and
playthings. In the United
States we are rapidly add-

ing to our productions all

the wares that find favor

abroad, while we have

originated scores of novelties in the amusement line

that are being sold and imitated abroad. Thereisin

humanity a chord that responds to the touch of

frivolity, adds the American Wood Worker, and that

chord has enabled the inventors of ingenious nothings
to coin fortunes out of their trifles.

_ ———etr—

THE eastern hemisphere, on which dwell 92 per cent

of the population of the world, has 170,792 miles of rail-
road, or 46 per cent of all railroads.
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Shop Photography.

James F. Hobart tells, in the Iron Age, how to select
the necessary apparatus, the material, and how to do
the work of photographing machinery and other goods.

Photography has become so necessary to the manu-
facturer that he can no more do without it than he
can dispense with the dranghtsmen who design his tools
and machinery or the salesmen who turn the manu-
factured products into cash. Notwithstanding that
photography is so valuable, the manufacturer has not
employed it to the extent he might, and by all but a
few concerns photographing is done in a loose, hap-
hazard manner, sometimes by one and sometimes by
another ‘‘ photographer to the trade,” who may chance
to be available at the time pictures are needed. As a
result, there is not even a ghost of a system in the pre-
paration of pictures or in the sizes used. Neither are
they got out alwaysat the time and in quantities to
suit the man who pays for them. Another thing is
the ownership of the negatives. The photographer
claims them, and as he has got them, and possession is
said to be nine points of the law, he generally keeps
themm and makes the manufacturer await his pleasure.
Indeed, it has been stated that the only way to get a|
neg:tive away from a photographer is * witha club,” |
and there seems to be a good deal of truth in the:
statement.

up the camera so that the image of the figure almost
covers the ground glass. Then, with a nice straight
edge, test the lines on the ground glass. If they are
perfectly straight, the lens is rectilinear. If the lines
are not straight and the figure as perfect a square as
the one in the drawing, then the lens must be discarded
for a better one.

A good lens for photographing machinery can be
purchased for $35. It will cover an 8 X 10 plate in good
shape. Two kinds of lenses are made, one kind being
known as ‘ wide angle,” that is, it will put into the
picture anything coming within an angle of 99° to 100°,
The ordinary lens will not take in more than50° or 60°,
and this kind is much better for making pictures of
machinery, because the perspective of a machine is not
made so prominent with a narrow as with a wide an-
gle lens. In eases where the room in which a picture
has to be taken islimited, as when photographing a
large machine in a small room, the wide angle lens is a
necessity. If expense is no object and the shop is to
purchase a first-class photographic outfit, then both a
wide angle and an ordinary lens should by all means
be included in the list and both made to fit the same
flange on the camera. For the $100 limit we must be
content with a single lens, and that is one covering not
more than 60°,

The developing trays are next to be selected, and if

|Iclose $5, for which please send me,” ete. Mr. A. E.
Dye says: *Cyclopedia received. Am delighted with
it. Just what I have felt the keenest want of for years.”

: Mr. Charles E. Cole says: “I think it is the finest
thing of the kind I ever saw. May its sale never stop
until every family in the civilized countries of the
world has got a copy.”

it —li—— -
'The De NMare Incandescent Gas Burner.
Public attention is being given in Paris to a system
‘of incandescent gas lighting to which the name of the
: inventor, M. De Mare, has been given. The arrange-
i ment consists of an atmospheric burner-fitting designed
, tobe easily attached to an ordinary burner point. This
i fitting is of extremely ingenious design and construe-
tion; being probably the smallest and most compact
air and gas mixing apparatus ever successfully used
for this purpose. It is professedly designed upon the
principle of the Giffard injector. The mixed gas and
air issue at the top of the fitting through a slit, which
_causes the flame to spread in the regular batswing
shape. Acrossthe flame is suspended, by means of a
brass yoke, a length of twisted platinum wires, carry-
ing a row of what appear to be asbestos fibers. In
the heat of the atmospheric flame these fibers become
highly ineandescent, and yield a brilliant light. The
-effect is certainly striking; and as neither chimney

Once equipped with the required apparatus, the |there is a handy pattern makerin the shop, he can 'nor globe is required to enable the light to burn satis-
necessary material and ‘ know how.” photographs can |save that item of expense by making some neat pine factorily, and the incandescing material is not woven
be turned out at will, and usually in a’small fraction ! frames of the size required for the trays, and then set-| into any textile form, the simplicity and cheapness of
of the tiwe required by professional photographers to ; ting a pane of glass in a rabbet made for that purpose | the arrangement are obvious. For street lighting,
deliver the same amount of work. Thisis notbecause|inside each frame. The glass must be set with shellae| clusters of these burners are used in Paris with good

the shop operator can do work quicker than the pro- or asphaltum varnish, and the entire frame should also effect.

fessional, but because he has only one man’s work to -

be given several coats of the same substance. This

Before lighting, the fibers, being flexible, will
stand any reasonable amount of handling; and itis

look after, instead of having to cater to twenty or method makes trays with transparent bottoms, and said thatone string will last for 1,500 hours of light-
thirty customers at once, when, perhaps, all of them they are nice ones to work with. Some concerns use ing, and be serviceable to the last shred. The con-

want their work first, and “ day before yesterday " at;
that.

The apparatus and material that should be purchas-’
ed tobegin with need not cost more than $100, although
as the operator gets into the business he will become
acquainted with many ‘ conveniences and luxuries” |
which he will want, and which will bring the cost to a |
somewhat higher figure. To begin with, purchase a
camera, tripod and lens, one or two double dry plate
holders and a focusing cloth. These commrise the
articles necessary for exposing the plates. For de-
veloping the negatives there must be provided three:
trays, at least 10 X 12 inches, a glass gradnate for
measuring the developer and two or three bottles in -
which to keep the developing solutions. L

For making pictures from the negatives there will be '
needed two ‘ printing frames,” three trays, and an-
other bottle or two. For the trays, those used for the
negative developing can be used, but it is better to get
one large tray, at least 15 X 19 inches, for toning
prints, to be kept for that purpose exclusively. When |
it comes to mounting the prints on cardboard, there.
will be needed only a soft bristle paste brush, although
some of the luxuries of the art will probably soon be
obtained, consisting of glass forms for trimnming the
prints and a burnisher for finishing up the pictures
after they are mounted. This operation (burnishing)
is a very important one, but a burnisher is expensive,
costing about $25, and in all large towns there are |
dealers in photographic material who will burnish
prints at a small cost.

The camera should not be less than 10 X 12 inches in
size, and a picture of that area will be large enough to
show up any ordinary machine. A good 10 X 12 camera
can be purchased for $25. It should have a rising
front and swing back. The rising front enables the
operator to throw the image a little more toward the
top or the bottom of the plate,thus making a change in
height without moving the camera itself. The swing
back is to keep the perpendicular lines of the machine
vertical on the picture. It is often desirable to tilt
the camera up or down a little, or even considerably,
in order to get the whole of a tall machine on the
plate, or, perhaps, to show the top as well as t wo sides.
This can be done. but the plate which is to form the
negative is tilted so that the picture of the object ap-
pears wedge shaped.

Perhaps one of the best illustrations of the use of the
swing back that can be madeis to set up a plain board,
say 16 feet long. Ereect this board on one end, then set
up the camera in front of it and tilt the machine so
that the top of the board is visible on the ground
glass. A close inspection of the image will show that
the top is very much narrower than the bottom.
making a wedge-shaped picture, which is far from be-
ing a correct representation of the object itself. In
order to correct this error, the swing back must be

wooden trays with wooden bottoms as well.
good when large sizes are necessary.

The cost of the articles necessary is about as fol-
lows :

They are

Camera andtripofl....... .. ittt e e $25.00
Lens .......coeeennnn.. O e e 35.00
Three 9% 11 trays, at $1.65 . ...ooiiriiiiiiiiiiiiiininan.. 4.95
Two 8x10 plateholders. ............ ...cocoeee ot ... 800
Focusing cloth.........oo. vi civiiiiiiis vt 50
8-ounceglass grafuate........c.oev voiiiiieiies el 50
Two 8x10 printing frames.... 1.00
One large tray, 15x19, for toning 4.00
One 2-quart fluted glasg funmel. ... ... ...oooivt vevein i 70
One 3-inch brush for pasting prints..... .......oviiiiannn 50
One 3-inch camel’s hair brush for dusting plates............ 50
One box (onedoz.)dry plates, 8X10.........coooovivien oue 2.40
1 ounce pyrogallic acifl ........... cooiiiiiiiiiiiiiien el 45
1 pound carbonate of sofla(sal 508a). .. ..cvuevieienieiiiaanns 10
1 pound sulphite of soda .......... 45
5 pounds hyposulphiteof so 35
1 pound groundl alum....ccocvovie ceiinii i iiias cannnnanns 10
louncesulphuric acifl........ « . .ooiiiiiiiiiiiiiias caannn 12
15 grains chlorifle of goldl... ............cciiiiiiiiiieanan, 60
1 pound chloride of sodium (common table salt)..... ....... 4
8 ounces nitrate of silver in crystals.. .............coian... 6.00
One packageround filterpaper, 13-inch......... 55
100 negative envelopes .. ... .ueiiiieneiiaeaeaeaeaniannns 75
One dozen sheets albumen paper........... e 1.00
One dozen sheets, 8 X10, ferro-prussiate paper. ..... ....... 45
One quire non-actinic orange paper..... ............c.eeeen 50
100 card mounts, 10X12...cviuiniiii e iiiiiaeaeaeiaarannnen 2.15
One quart parlor Paste.. .o coviviene cevit ciiiiiiininiaan 50

B0 7 $97.76

This estimate comes within the $100, and by the
time the first picture has been made the balance of
$2.24 will be found in demand for little things of con-
venience in the dark rooin.

B —
Unsolicited Testimonials.

W e have received a large numberof unsolicited testi-
monials for our *‘ Scientific American Cyclopedia of
Receipts, Notes and Queries,” of which the following
form a part. Professor Edward S. Holden, of the
Lick Observatory, says: ‘‘ It is a mine of useful infor-
mation set forth in a simple manner, and it will be
found of value to all who have to do with praetical
matters—as who has not, nowadays ?” Mr George F.
Kunz, the gem expert, says : ** * The Scientific Ameri-

valuable to artisans of all kinds, such as jewelers, sil-
versmiths, microscopists, and many others who are
desirous of obtaining recipes for making, repairing

they are constantly coming in contact.”
F. Watson, of Furman University, says: * It exceeds
! my expectations. I believe it to be the most compre-
hensive and reliable work of its kind that has ever
been published.” Robert Bond, M.D., says: ‘It
‘ pleases me to say that no other book I have would I
1 exchange for it could I not duplicate it. I have used
several of the formulas and have had absolutely no

used, and so changed that the ground glass will stand
perpendicular. Then, no matter how much the
camera itself may be out of level, the picture will be

| failures when I use pure materials. Being a chemist, of
course I know how toselect. In fact, some of your for-
'mulas are marvelous.”

can Cyclopedia of Receipts ’ cannot fail to be highlv:

and adjusting a great variety of articles with which
Professor W.

The Rev. C. C. Brown says:-

perfectly symmetrical in all its parts, provided the lens | ‘“Your ‘Cyclopedia of Receipts’ is a wonderful book. 1
is rectilinear, as it should be. The glasses must be so-reinked the ribbon that I am now using by following
proportioned that pictures of all objeets are not dis- | the directions given in the book ; I have also made a
torted by being reduced more or less to a circular|splendid hektograph and a supply of ink.” Mr. M. E.
form, as is the case with some of the cheap view lenses! Lee says: ‘I am so captivated with your * Cyeclopedia
inthemarket. A very good test for a lens is to draw |of Receipts, Notes and Queries,’ that I desire another
a large square on a piece of paper or board, then set!for a new year's present to & friend of mine and in-
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sum ption of gas in the De Mare burners is limited to
234 cnbic feet per hour; and the illuminating power
is stated to be 25 candles.

R
Photographs of Lightning.

Mr. J. N. Jennings, of Philadelphia, and of the
Philadelphia Photographic Society, gave an interest-
' ing exhibition of views of lightning before the Society
|of Amateur Photographers, in this city, on the 14th
"inst., which proved, in his estimation, that the artists’

conception of lightning, as depicted by them, was
iwholly wrong. He had illustrations of the earliest
i ideas of lightning gathered from the records of the

ancients; lightning as the Western Indians sketched

it; a comparison of the discharge of electricity over
rthe surface of a dry plate, between the two ter-
‘minals of a Holtz electrical machine, with the appear-
ance of iron filings on a piece of glass or paper as
arranged between the two poles of a magnet when the
latter is placed under the paper, and a comparison of
a heavy discharge spark from such machine with an
ordinary lightning flash. A photograph of a silver
dollar laid on the surface of a dry plate and illuminated
by the faint discharge of eleetricity about it was very
novel.

Other pictures represented the curious tree-like ap-
pearance of lightning, and the dark branches or black
branches seen to emanate from the side of the stroke.
Mr. Jennings stated that when the picture was made
he observed, at the time of the flash, these branches
had the appearance of a deep orange color, which ae-
counts for the phenomenon of their taking black on
i the sensitive plate. A peculiar phase of a single flash,
" separating into two branches going in the same diree-

tion downward, the path of one being further off than
the other, on account of the lateralaction of the wind,
| was shown. There were views of veritable thunder-
i bolts, where two separate flashes run into each other.

Also views of flashes shooting upward from the earth.
'He showed a comparison between a sheet of glass
cracked by heat with the form of a lightning flash,
and closed the series by showing a view of a tlash
taken from the rear end of a railway train in mo-
tion, which had the appearance of a broad ribbon
of light—very remarkable. He proved that ic could
not have been due to the local movement of the
camera, but gave as a possible explanation that it
might have been produced because of a single stroke
separating it into two parallel branches near together,
one nearly back of the other, which would make the
light from each merge on the plate and give the effect
of a broad ribbon of light.

The views were veryv instructive, in showing the
many phases of lightning and in correcting false ideas
on the subject. Photographers generally should be
prepared to cateh views of lightning, in order that it
may be studied photographically as effectively as
astronomy is now done.

The Deseret Nuseum.

In our description of the Deseret Museum, Salt Lake
City, in the SCIENTIFIC AMERICAN of April 20, the size
of the main lecture hall was erroneously given as 16 by
32 instead of 66 by 32 feet, asit should haveread. The
museum was represented by its president, Dr. James
[ E. Talmage, at the Dublin meeting of the Museums
Association in June of last year.
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Columbia College Library.

President Seth Low, of Columbia College, New York
City, has given one million dollars to build the new
library building, which will be erected on the new site
of the college at One Hundred and Sixteenth Street,
New York. Mr. Low wishes the library building to be
a memorial to his father, the late A. A. Low, ‘‘a mer-
chant who taught his son to value the things forwhich
Columbia College stands.” The new library will be
erected in the center of a terrace occupying the high-
est point of land of the new site and will be the eenter
of the imposing group of buildings. Aeccess to the
facade of the new building will be gained by a flight
of steps 325 feet wide, which lead to a subordinate
flight 140 feet wide, which, in turn, lead to the main
terrace on which the library building will be erected.
The classic building will be in the form of a Greek
cross, and will be surmounted by a dome at the inter-
section of the arms. The summit of the dome will be
136 feet above the upper terrace. Bronze doors will
give entrance to the portico, from which the richly
ornamented vestibule will be reached. Marble door-
ways willlead thence to the president’s room and the
office, on the left and right respectively, while directly
ahead the vestibule will open into the main reading
room, which will occupy the whole space beneath the
dome, which will be 70 feet in diameter. From the
four piers of limestone at the corners will rise four richly
coffered vaults, which correspond to the four arwms of
the building. These vaults will be 17 feet deepand
will end in semicircular windows, 44feet wide and 22
teet high. A marble and bronze colonnade, 29 feet
high, will connect the piers and support a gallery
adorned with statues of heroic size beneath the great
windows and at the level of the second story. The
colonnade gives access to an ambulatory surrounding
the reading room, and thence to the halls and special
libraries oceupying the four wingsof the building, also
to the four stone staircases leading to the upper
stories. The northern arm of the library is set apart
for the law library, the western for the administration,
the eastern for the Avery architectural library, while
the southern is oceupied by the vestibule and adjoin-
ing chambers before mentioned.

The second story contains the trustees’ room, the
president’s private room, special libraries, etc. The
third story will be devoted to lecture rooms, of which
there will be ten, and torooms for officers of the college.
The main depository for books will be situated in the
basement of the building, which is entirely above
ground. The design of the library has been prepared
by Messrs McKim, Mead & White. It will be eon-
structed of buff Indiana limestone.

The library of Columbia College is one of the most
remarkable collections in the country, the number of
volumes in 1893 exceeding 160,000. Though primarily
intended for the use of the students, a generous hospi-
tality is extended to scholars or to any one whois mak-
ing special investigations.

PROTECTING THE PIPES NEAR ELECTRIC RAILWAYS
FROM ELECTROLYTIC ACTION.

Since the general introduction of trolley roads in
the streets of towns and cities, numerous cases have
occurred of damage to water, gas, and other pipes
from the fact that the ground has be-
come charged with electricity, and an

any authentic case of retardation where the depth of
water was six times the draught amidships. Very
broad ships required a slightly greater draught than
ships of ordinary proportion, while the greater the
speed, the more need for great depth. This was
because shoal water produced but little effect upon
any but the wave resistance, and at slow speed the
wave resistance wasverysmall. It, however, increased
with the speed. In the case of a very fast ship, the
wave resistance might well be 10 per cent of the total
resistance at 10 knots, and be 60 per cent or more of
the total at 21 or 22 knots. An increase of one-fifth in
the wave resistance would mean but 2 per cent at 10
knots, while an increase of one-fifth in the wave re-
sistance at the high speed would mean an increase of
12 per cent in the retarding influences; and this, of
course, means an increase of engine power.
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A SIMPLE AND EFFECTIVE STUMP PULLER.

The tripod frame of this stump puller has two of
its legs provided with wheels, to facilitate moving it

WILSON’S STUMP PULLER.

about, and to the third leg is swiveled a shoe, the head
block at the top being preferably of metal, and hav-
ing a conical opening, a half round washer resting on
the block above the opening. The improvement has
been patented by Mr. James D. Wilson, of Montague,
Mich. Secured in any suitable way to the stump isa
lifting shaft at whose upper end is a eap, the shaft
having an exterior thread, preferably of two anda
quarter ineh pitch, and an adjustable cluteh on the
shaft, below the head block, is adapted for locking en-
gagement with the lower end of a hollow shaft through
which the lifting shaft passes. The interior of the
hollow shaft has a thread engaging that of the lifting
shaft, and the hollow shaft has a flange at its upper
end and an exterior thread, preferably of four and a
half inch pitch, the hollow and the lifting shafts being
shown in their normal position in Fig.1. A nutrest-
ing on the washer receives the exterior thread of the

and is afterward raised more rapidly by the coarser
thread on the auxiliary shaft.
—_ - ere—
Improved Boat-lowering Devices Needed.

Commander Tupper, of the Royal Navy, in a recent
number of the Nautical Magazine, makes the follow-
ing suggestions :

What are the means of hoisting out boats ? Simply
by the use of curved davits secured to the ship’s side
and capable of swinging outboard, as may berequired,
if the vessel is on an even keel; if the vesselis not on
an even Kkeel, it is with considerable difficulty, and
much shoving with spars, ete., on the davit heads,
that the davits on the side with ‘‘heel from™ ean be
turned out, and of course this difficulty increases with
the angle of heel. Again, assuming that the davits
have been placed in the outboard position, then
comes the difficulty of lowering the boats and disen-
gaging them without bilging the boat against the
ship’s side or capsizing her in the act of disengaging;
with the lee boats this difficulty is minimized, but
with the weather boats itis always a very serious
matter. It therefore amounts to this, that in cases of
collision and grounding, when the boats are most
wanted quickly, it is more than probable that only
half the complement of boatscan be got out at all.

How can these defects be remedied ? I. By improv-
ing the form of davits. I1. By fitting the davits with
jackstays from the commencement of the curved part
to the water line, fitting runners on these jackstays
and securing them to the lower blocks of the boat’s

3 | falle, which should disengage from the slings directly

the boat becomes waterborne.

Asto I. Improvements intheform of davit. I may
mention: (a) That in the Royal Navy some davits are
fitted with a horizontal toothrack into which a worm
works ; that is, cogs are fitted round the stem of the
davit and a spiral screw fitted on the gunwale; this
screw is revolved by a handle, and working in the
cogs causes the davit to revolve in any required diree-
tion. Ftis a most convenient arrangement and would
enable davits to be turned outboard on the side with
heel from, when other means could not be effectively
used. (b) I have seen a form of davit in use in the
American navy which has rather taken my fancy; the
davits are straight bars of iron or steel; their lower
ends are T shaped and rest in eye bolts close to
the waterline, their upper ends ecarry the upper pur-
chase blocks of the boat’s falls in such a manner that
theboat is slung from the stem and stern posts, and
swings in betweenthe two davits, the tumblehome of
the ship’s side giving sufficient angle for the keel of
the boat to rest on the gunwale of the ship, and be
secured there or transported from there to amidships
on a trolley if more convenient. Now with this form
of davit you could always get a boat out by forcing
the davitsaway from the ship’s side by screw or hy-
draulic jacks, and when the boat is hanging over the
water you can lower davits and boat together, keep-
ing the boat close up to the davit head until there is
no chance of her being stove against the ship’s side
when the falls are lowered.

(e) Another and a very good form is a curved davit
pivoted and hinged on the gunwale itself, having a
permanent screw jack fitted to it. In this case, when
the boat is hoisted and the screws are
close home, the boat rests in the curves

electrolytic action thus set up by the es-
caping current, quickly destroying the
pipes within its influence. To obviate
this difficulty the improvement repre-
sented in the accompanying illustration
has been patented by Mr. Richard Wat-
kins, of No. 1909 M Street, Sacramento,

of the davits well inside the gunwale,
and when the screws are out to the full
extent the boat is suspended over the
water well clear of the ship’s side.

In both (a) and (e) jackstays could easily
be fitted; in (b) they are not necessary,
but could be fitted to the davits them-

California. The currentissupplied by the

selves from the heads to water line.

generator to the trolley line in the usual
way, and the generator is also connected
with the rails and with the pipes in the
street, these pipes being connected
with the rails at frequent intervals and
at points where the connection may be
most easily made. The conductors
should be large, so that the current will
flow easily, and they are brazed or other-
wise firmly secured to the rails to make
good contact, while connection with the
pipe is preferably made by meansof a
plug serewed into the pipe, but without the use of lead,
solder being applied to make sure of a tight joint.
By thus utilizing the street pipes for return condue-
tors the current passesfreely back to the generator
and there is no chance for electrolytic action.
Solid Stream Forms,

Mr. D. W. Taylor, United States Naval Constructor,
the gold medalist, read a paper recently before the In-
stitution of Naval Architects, in amplification of that
read a year ago on ‘ Solid Stream Forms, and the
Depth of Water Necessary to Avoid Abnormal Resist-
ance of Ships.” There was pleuty of experience, he
said, to establish the faet that in water only three
times the draught of a ship the progress of that ship
was materially retarded, but ne wasunableto diseover

WATKIN®

hollow shaft, the shape of the washer and of the head
block permitting the lifting shaft to be somewhat in-
clined without becoming cramped. Arms projecting
from the nut are secured to a lever or sweep to which
a draught animal is attached, the lifting shaft moving
up at a speed corresponding to the pitch of its screw
thread, as the sweep is carried around, but when the
cluteh on the lifting shaft engages with the hollow
shaft the latter is also carried up with the main shaft,
at a eorrespondingly greater speed, owing toits coarser
piteh, the stump then being raised four and a half
inches at each revolution of the sweep.
lifting shaft is shown drawn up to a connection with
the auxiliary shaft, and in Fig. 3 the two shafts are
shown elevated together. As will be seen, the stump
is first started and slowly drawn up by the mainshaft,
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METHOD OF PREVENTING ELECTROLYSIS OF STREET PIPES.

In Fig. 2 the |

All these forms are, to my mind, much
superior to the usual boat’s davit.

But in addition to more efficient davits
surely every well found 1inail steanier
should carry a large Kkind of unsinkable
boat, something after the style of the old
troop boat carried in some of our troop
ships, which could be launched from
whichever happened to be the leeside,
and also ecapable of automatically disen-
gaging itself and floating if the ship sank
before there was time to launch the boat.

Again, it seems practicable so to construct the

bridges and promenade decks that they should auto-
matically disengage to form three, four, or more rafts
which would be left floating when the vessel has sub-
| sided. Shrouds, backstays, ete., interfered considera-
| bly with the chances of floating such rafts formerly;
but now that we no longer require more than one
mast, which could be fitted as atripod mast, and that
the funnel guys are quite easily slipped, I do not see
that anything need interfere with these rafts floating.
If the passengers accommodated themselves on them,
they might at any rate have a chance of being rescued.
Small depots of water and provisions could always be
kept filled, which might enable the occupants to pre-
serve their lives for three or four days, when they
would almost certainly be found, even in midocean.
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RECENTLY

PATENTED INVENTIONS.
Engineering.

BeATING ENGINE.—William H. Ethell,
Bayton, Ohio. This is a paper-making machine for
thoroughly and unformly beating the stock to a proper
consistency in a very short time. The tank has a mid-
feather forming two compartments, one with a channel
at or near the middle of the bottom, and beating rollers
are secured in a shaft journaled in the tank on opposite
sides of the midfeather, one of the beating rollers being
located above the channel. Bed plates are arranged un-
der the beating rollers, and a back plateis arrangedin
front of the roller located over the chanmel, while a
second back fall is arranged in therear of theother roller.

BoIiLER.—Thomas A. Myers, Mendon,
N.Y. This improvement comprises a front and rear
head made ring-ghaped and connected with each other
by pipes, while an inner head is arranged within and
connected with some of the pipes, and it is located a suit-
able distance from the front head to form a fire box with
the latter, the inner head being provided with pipes ex-
tending into the opening of the rear head. A steam
drum arranged above is connected with all the pipes.
The shell is preferably made of alternate layers of sheet
metal, asbestos, and wire netting, so that all the heat
generated will be retained to heat the water passing
through the pipes.

HorizoNTAL COKE OVEN.—Franz J.
Collin, Wortmund, Germany. This improvement is de-
signed to facilitate a very hot working of the ovens, ren”
dering it possible to coke bituminous coal and coal con”
taining small quantities of gasand incapable of satisfac-
tory baking. The oven comprises a series of juxtaposed
horizontal chambers orovens in which the passages for
the gas and the heating channels are so arranged that the
escaping gases can be used for heating the boilers, and
the extraction of prosducts can be effected in the most
simple manner. The arrangement is such that a freshly
charged oven is heated by the heat evolved in an adja-
cent oven, the two adjacent ovens being never emptied
in immediate succession, and the production of gas and
coke being continuous.

CA1ssoN FOR SHIPS.—Costello N. Hol-
ford, Washington, ®.C. According to this improvement
the hull of the vessel is provided with rows of screw
bolts extending from the keel to the water line, to which
may be secured detachable ribs having a contourto snugly
it the vertical sides of the vessel, a horizontal rib join-
ing the vertical ribs at the keel, while means are provided
for detachably connecting a cap plate or housing. Ttis
designed by this means to render the whole of the hull,
from the keel to the water line, accessible in separate
sections, for cleaning, repainting, or repairing without
necessitating the putting of the ship into dry dock.

MARINE VESSEL.— Sebastien Lacava-
lerie, Caracas, Venezuela. Thisis a vessel adapted to be
propelled either on or beneath the surface of the water.
It is cigar-shaped, and at its bow end terminatesina
smallcone and at its stern in a larger cone, both cones
being independent of the body portion, and the stern
cone forming a compartment large enough to contain
rudder-working apparatus and afford a lookout. The
propeller comprises a series of spiral flanges and their
supporting rings encircling and extending the full length
of the hull, the rings eerving as braces and turning
loozely on the hull, and the driving shaft being arranged
longitudinally in the bow of the vessel, with a head at its
forward end to retain it in the bow cone. The vessel is
provided with air tanks in which air is held under
pressure for breathing purposes when the vessel is sub-
merged.

Railway Appliances.

CAR FENDER. —Robert Thomson,
Brooklyn, N.Y. Thisisan improvement upon a formerly
patented invention of the same inventor of a fender with
an elasticcushion atthefront, and covered with a yielding
netting, the frame being hung from standards detachably
counected with the end of the car. The improvement
provides for the fender being conveniently slid on thecar,
either beneath the body or the platform, and being auto-
matically locked when adjusted. A portion of the yield-
ing covering of the feunder frame is also so constructed
that it may be folded flat on the main portion of the cov-
ering or be elevated to act as a guard to prevent a falling
body passing rearwardly over it, the buffer cushion being
also of novel character, durable, and inexpensive to
produce.

CArR FENDER.— Otto A. Wicke and
Philip Reinhart, Brooklyn, N. Y. According to this im-
provement there are parallel brackets beneath the car
and eyes suspended from its front end, a sliding fender
having turned-up braces sliding on the brackets, and
brackets on the fender top engaging the eyes. The de-
vice is eagily applied to an ordinary car, and may be
readily pushed back beneath the car or extended forward
ready for use, when it will trip and catch a person on the
track in front of the car. A soft spring buffer covers the
dashboard, preventing any injury to a person caught by
the fender.

StATioN INDICATOR.— William F.
Prendergast, New York City. Two movabkle aprons are,
according to this invention, adapted to display the name
of the same station at opposite faces of a casing fastened
in the middle of a car, so that it will be conveniently visi-
ble from all parts of the car, the aprons being moved by
sets of drums geared together and intermediate mechan-
ism, on the turning of a crank arm by one of the train-
men. The names of all the stations on the route are
1 inted in order on both aprons, and they are thus shifted
simultaneously while traveling in a forward direction,
and simultaneously turned backward as the train travels
in a reverse directicn over the route.

DumpiNG CAR. — Mexico Van Pelt,
Moundsville, West Va. This car bas a tilting platform
which may be readily pushed to either side, to dump the
dirt or other material on one or the other side of the track,
without necessitating the nncoupling of the cars. The
lower platform has stops at the edges and transverse ver-
tical guides, while the upper platform has a transverse
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sliding connection with themain platform and pendent
transverse guide members adapted to engage the guides
in the main platform, stay chain devices connecting
the platforms.

Mining, Ete.

CONCENTRATING ORES. — Walter J.
Hammond, London, England, and John Gordon, Rio
Janeiro, Brazil. This is an improvement on a formerly
patented invention of the same inventors, providing a
superior apparatus for separating lighter and heavier
particles of ore and other substances in the same manner
as is now done by a skilled hand in “ panning.” By the
improvement a simple mechanism is made to impart toa
coniccl vessel a varying motion around a fixed center,
and an oscillating motion, eccentric to the center of re-
ciprocal motion, around its own center, the different
velocities allowing substances of different weights to
come to rest or continne in suspension for purposes of
separation. The apparatus is principally designed for
separating gold from gravel and sulphurets from quartz,
but apatite or phosphate of lime may likewise be sepa-
rated from heavier material.

Mechaniecal.

COMBINATION PLANE.—Jacob W.
Tripp, Salt Lake City,Utah. This invention consists
principally of a stock adapted to receive a removable
wooden sole piece shaped to conform to the curved or
straight surface to be planed, a bit having gear teeth be-
ing engaged by a segmental lever for shifting the bit into
proper position, and there being an auxiliary guide stock
pivoted on an adjustable arm held on the main stock.
The plane is of simple and durable construction, and it is
arranged for universal adjustment, to enable the opera-
tor to conveniently plane straight or curved work, such
as stair raile on all sides, and for moulding, fitting, plow-
ing, tonguing, rabbeting, etc.

HAnND CrRIMPING Toorn.—John Wood,
LongIsland City, N, Y. Thisis a strong and simple tool
for quickly and firmly crimping a cap on the flaring
mouth of an oil can or other receptacle. 1t consists of a
stock on which is held a disk, levers being pivoted on
the stock which have handles at their upper ends and
crimping rolls journaled on their ower ends adjacent to
the edges of the disk. The disk serves as an anvil to
properly permit the three crimping rolls to crimp the
flange in under the flaring mouth of the spout.

Hop HoisTING MACHINE.—Gustaf P.
‘Wern, Brooklyn, N. Y. In this machine a stay shafton
which is a spacing sleeve connects the upper ends of the
standards,chain wheels turning on bearings of the sleeve,
and there being friction rolls between the wheel hubs and
the bearings. The hoisting wheel consists of two paral-
lel chain wheels and a driving sprocket wheel at the
outer side of one of the chain wheels, bolts on which are
tubes or spacing sleeves extending through all the wheels
and connecting them. The friction is reduced to a mini-
mum by the employment of friction rolls in the bearings,
and the machine is very strong and durable, the indi-
vidual parts not keing liable to bethrown out of align-
ment under the heaviest strains.

Agriculturai.

HARVESTER ATTACHMENT. — Charles
Stucke, Appleton, Minn. According to this improve-
ment, gathering pans or screens underlie the platform
and elevator aprons and the binding table, in combina-
tion with troughs, spiral conveyors and elevator chain,
to gather any shelled grain falling out and convey it to
abagging device. The attachment is designed to save
the shelled grain which may become incidentally thrashed
out in the operation of cutting, elevating and binding it
into eheaves, and which ordinarily falls to the ground
and is wasted.

SHOVEL PrLow.—William F. Hartig,
Evansville, Ind. This invention relates to plows having
laterally extending wings or sweep members, and the in-
ventor has devised a construction in which the several
sweep or cutter attachments can be readily attached to or
detached from the standard, and can be readily adjusted
to the desired vertical angles, as the condition of the hill
orrow may require. The plow may be used as an ordi-
nary bull tongue plow, or it may have lister blades at
each side, double cutter wings, or one cutter and one lis-
ter wing, in either adjustment, the wings being quickly
and easily swung inward oroutward by shifting the operat-
ing levers, or they may be swung parallel with the heel
of the standards.

Miscellaneous,

APPARATUS FOR TANNING.—William
T. Harrison, Pooler, Ga. This apparatus comprises sets
of airtight vessels for the hides to be tanned, one set to
be fllled at a time with the tanning liquor, a reversing
pump pumping the liquor from the fllled vessel into the
empty ones, and from the latter into the flrst vessel,
while heaters are provided for heating the liquor as it is
discharged from the pump to the vessels. The hidesare,
by this means, alternately subjected to the action of the
tanning liquor and a complete vacuum.  The vessels are
reinforced in such a way as to make them perfectly air-
tight and entirely fafe when the vacuum is formed.

CoAL AND GAs STOVE. — Donald
McPonald, Louisville, Ky. This is animprovement on
a gas stove formerly patented by the same inventor, to
enable it to burncoal or other solid fuel as well as gas,
and at thesametime. The invention consists chiefly in
the combination of a gas burner, a solid fuel grate
or basket, and a supplemental grate which may
be adjusted to cover and protect the gas burner
and asbestos lining, when coal is used, or may be
thrown back to expose the gas burner and give it full
effectiveness when gas alone is used. The improvement
affords a very cleanly, quick and desirable method of
igniting coaland starting a fire without kindling wood.

STEAMER AND BAKER.—Burchard T.
Kuhl, Orlando, Fla. Thisis a cheap and simple appa-
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ratus which may be usedovera lamp. It has a lower
steaming compartment adapted for use in steaming food
or making jelly, preserves, etc.,, and an upper oven for
baking, the oven being so arranged that it may be con.
verted into a steaming chamber if desired. All the parts
are readily accessible and the Joints are closed by a water
seal, so that theflavor of the things cooked may be re
tained and the odor willnot escape into the room. Arti-
cles contained within it may be kept hot with very little
heat.

Discount WHEEL.—James G. Huff-
man, Mecatur, I11. Thisis a wheel to be revolved by the
dropping of a coin in a slot, the wheel stopping at places
which cannot be previonsly determined and pointing out
certain discounts to be made to the person operating it.
The machine is of simple construction and attractive in
appearance. The coins which work the wheel are
dropped into a till, and the wheel is designed to afford
amusement with the attractiveness of speculation.

FrLLine MACHINE.—John F. Wolven,
8t. Clair, Mich. Forfllling simultaneously a large num-
ber of vessels with a liquid, as the filling of bottles or
communion cups for church services. this inventor has
devised a machine comprising a reservoir with funnels
and elastic valves with upwardly extending rods, each
valve rod being connected with one of a series of arms
extending from shafts journaled in suitable bearings,
there being a handle by which all the shafts may be
given a swinging motion to open and close the valves.

Pump Pin. — James W. Mapps, York,
Neb. Thisis a pin especially adapted for conmnecting
the pumprod to a windmill. Tt has a body section and
adrop section, the latter being shorter than the body
section, and when the body section is employed as a
pump pinit is provided with a head. The head is not
needed when the pin is employed as a horizontal clevis
for plows, or similar purposes, the head end of the body
beingthen threaded to receive a nut.

Nore.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each, Please
send name of the patentee, title of invention, and date
of this paper.
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(6528) W. E. B. says: Can you give me
any information asto how the flne crocus finieh, such as
put on razors and fine pocket cutlery, is accomplished ?
A. For hollow finishing, the following wheels are re-
quired : A mahogany wheel for rough glazing. A ma-
hogany wheel for smoothglazing. A lead wheel or lap.
Forflat finishing : A buff wheel forrough. A buff wheel
for smooth. A buff wheel for finishing. Lastly, a pol-
isher. To make the glaze wheels: Get the spindles, and
point them on each end; then get a block ef beech and
wedge it on the steel at one end with iron wedges; and
turn it forthe pulley for the band to run on. Take two
pieces of flat mahogany and glue and screw them to-
gether, so that thegrain of one piece crosses the other to
preventwarping. Let it get thoroughly dry, and wedge
it on the spindle and turn it true. The lead wheel is
made the same way, but wider, and has agroove turned
inthe edge. The wheelis put into sand, and a ring of
lead run round the edge; it is then turned true. To
make the buff wheels, proceed as with the glaze; but to
save expense, pinear deal wood will 40 as well as ma-
hogany, only leave it about double the width of the
glaze, which is about 14 inch wide by 12 or 14 inches
across. ‘Thebuff wheels are covered with glue, and then
the leather is tacked on with tacks driven in about half
way, so that they may be easily drawn out again. 'The
leather is then turned true. The polisher is made the
same way, but the size of the polisher must be a little less
than any of the other wheels, say about 1 inch. The buff
wheels are dressed by laying on a fine thin coat of clear
glue, and rolling them round—DNo. 1, in superfine corn
emery ; No. 2, in smooth emery ; No. 3, by making a
cake of equal parts of mutton suet, beeswax, and washed
emery; then it is held on the wheel while itis going
round. The glaze wheels are dressed while using, by
mixing a little of the emery with oil, and putting it on
the wheel with a stick or the finger. The leather of the
polisher i8 not covered with glue, but dressed with a mix-
ture of crocus and water, not oil. Care must be taken
to keep each wheel and substance to themselves ; the
work must be carefully wiped after each operation, and
cleanliness must be studied above all things in using the
polisher, asthe slightest grease getting on it stops the
polishing.

(6529) J. M. asks: 1. Is perspiration
weakening ? A. No; uunless accompanied by disease. 2.
‘What is the difference between a rapid rectilinear and a
singleviewlens ? A. A rapid rectilinearis whatits name
indicates. A single view may not be rapid. It always
distorts the image, especially near the margin. 3. Will a
square tube with a square cut prism answer aswell as
the round tube for the spectroscope, No. 672? A.
Yes. 4. What size lens should T use to take a common
size cabinet portrait ? A. Use the size given by reputa-
ble makers. If it isonly a question of taking the image
without regard to other considerations, any convex lens
willtake an image. You will be sure of good results
only with good lenses made for the particular kind of
work to be done. 5. How can I prepare my own dry
plates? A. We cannot give the information in the
space at ourcommand. Consult SUPPLEMENT, Nos. 647,
649, 696, 541, 374, 340, 299, 272, or Sinclair’s ““ Bry Plate
Making,” which we can mail you for 50 cents.
©6530) F. W. L. says: 1. How can I
make a cement for the splices of a leather belt? A.
Take of common glue and American isinglass, equal
parts; place them in a boiler, and add water sufficient to
just cover the whole. Let it soak ten hours, then bring

the whole to a boiling heat, and add pure tannin until
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the whole becomes ropy or appears like the white of eggs.
Apply it warm, Buff the grain off the leather where it is
to be cemented; rub the joint surfaces solidly together,
let it dry a few hours, and it is ready for practical use;
and if properly put together, it will not need riveting, as
the cement is nearly of the same nature as the leather
itself. 2. Also a good dressing for same kind of belt ?

A. Five parts of India rubber are cut fine and melted to--

gether with 5 parts of oil of turpentme in an iron, well
covered vessel; then add 4 parts of resin, stir well, melt,
and add 4 parts of yellow wax, stirring constantly while
melting. This mixture while warmn is added with con-
stant stirring to a melted mixture of 15 parts fish oil and
5 parts of tallow, and the whole is agitated until it has
congealed. The mass i applied to old belts upon both
gides in a warm place, and when the belts are in use,
fromtime to time upon th: inner side. By this treat-
ment they become very durable. 3. Is itinjurious toany
kind of dynamo to run for any considerable length of
time with anylamps or motors in circuit with it ? A.
Noj; unlessit becomesunduly heated. 4. How can I find
the horge power of a common slide valve engine? A.
Multiply the square of the diameter of the cylinder in
inches by 07854, and this product by the mean engine
pressure, and the last product by the piston travel in
feet per minute. Divide the Jast product by 833,000 for
the indicated horse power.
formul orexpansion table, multiply the boiler pressure
for 3¢ cut-off by 0-91; for 14 cut-off by 0'85; 34 cut-off by
075; 3-10 cut-off by 068. This will give the mean en-
gine pressure per square inch near enough for ordinary
practice, for steam pressures between 60 and 100 pounds,
always remembering that the piston travel istwice the
stroke multiplied by the number of revolutions per minute.
5. What is metallic packing? Is it applicable to the stuff-
ing box of engine? A. Metallic packing is used for
steam engine piston rods, It is made in metal rings or
mixed with other packing. 6. What is the lubricant for
commutators ? A. Use a small quantity of oil.

(6531) W. H. M. asks: 1. If the rear
sprocket of a bicycle were 6 inches in diameter and the
front one in proportion, would it run easier than if made
the usual size ? A. Posgibly. We understand that the
principle is now being tried on some French bicycles. 2
If a bicycle had a chain on each gide, wonld it run with
less friction than with single chain. A. Data are want-
ing to determine this, It is so much trouble to keep one
chain in order that we should be very slow to introduce
a second one.

(6532) F. F. asks: What is the tem-
perature of the bottom sheets of a tubular boiler on the
gide next to the fire when the boiler is forced to its full
capacity ? Also what is the temperature on the water
gide of same ? The above question came up at a meeting

Inthe absence of logarithmic |
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[ Fish hook weed guard, W. P. Shattuck.
Flashlight mechanism . Newcomb.

Sawmill head bloek, W. M. Wilk
Scafiold, adjustable window. A. btrnb

Anexperience of nearly fifty years.and the preparation 9
of more than one bundred ttousand. nppllcat‘l’ons for pa- %%gg}?nzc%%ggﬁic%mg ﬁg’ .lgydl 1161 . Sgg;s;nv%nagd JFT;V:g:e !
tencs at bome and abroad, enable us to understand tbe C. D.Jackson. 539,131 Screw wrenc'h Ww. gher
laws and practice on botb’ continents, and to possess un- piue‘cleaner, boller. ar 539 046 Sewing machine fellmg attach
equaled facilities for procuring patents everywhere. A Frame. See‘Metal frame ’ Shaft banger, H. Bverline
synopsis of the patent laws of the United States and all | pryjt, arying, F, W. Gibson 639,258 Sbafts. device for securing
foreign countries may be had onapplication, and persons Furnace. See Gasolme f\irnace " Gottschalk & Sipe..
contemplatingthe securing of patents, either at home or furnace. * Sheet metal package, cyllnel cul F.G. C
abroad. are lnvited vo write to this office for prices, | pyrmace and ap aratus for treatment ofrefuseof Sheet metal vessels, making, J. blllet
whbich are lolw, in accordance wlthhthe times and our ex- cities. J. J. é) 539,09 ' Sbeller. See Corn sheller
tenstve factlities for conducting the business, Address | pyrnityre, convertlble J. S. Shearer.. 539310 Sbips at sea, apparatus for stopping leaks in, W.
nyyNgeezv C\%},.I?ﬂlce SCIENTIFIC AMERICAN, 31 Broad- Egré:t:;gageht;ll%kﬂockdotwn, S. Schiesinger. .. 53% %95| Soi s’lsghttanel S port, T Gtiey 1T .3333,30%53
N . . ight and air port. T. Utley.......ccceevveenen x
. — - Gaming device, G. Wilkening. . ..........cccevveue 539,]07 Signal. See Railway signal.
) Garbage. metbod of and apparatus for treatment Signal call box, A, B. French ................. ceee... 530,049
INDEX OF IN‘rENTIONS and reduction of, J. C. Anderson . 539,245 Sugnallnlz system, J Col ema 1. . 539354
Earment supﬁorter . Gul:np &g,g; gnio Wlp o;]vy, wW. F‘l ]ee]er " Fordharat. . 5%3%30?
as engine, H. J. Dykes........ ole, lamb’s wool or slipper, orchardt..........
For which Letters Patent of the ((::as, l.‘ntﬂnltlfacmrln;zI Lo;lz]an & Jaﬁevg,y.P. veeeeen. D39, Songd waves, recording and reproducing, A.C. 639264
as returts. means tor charging, . Pierson... @rEUSOM . oovvvn eeeeiniinnnses an seneeens
United States were Granted Gasoline furnace, C. T. TATPENDIDE ... e.euerernnsee 539152 Speed of vehrc]es app&ratus for indi cating and
Gate. _See end gate. signal W. Darley, . 5393?%
May 14, 1895, Gate, E. C. MOOT@......cccueuennnrres sansnsnnneeanns 539,228 . Spinning machmery separnbor W E Sharples . 5391
8{333 arttltclles. :nlou%d foi‘makm%{ J. D. Claypoole 539,168 gpool bold%r L. ;’ Cnéle % . ?,33:%2
AND EACH BEARING THAT DATE, ass cutting, electric, . tamp, cushien, J. P. Co0ke. ;
Glove, J. W. Everest............... . 539,044 Stave making mach i ine, J. O. Storvik. 539,097
[Seenoteat end of list about coples of these patents.) | Grain dump and elevator, A. Fulton . 539.207 | Steam boiler, J. A. Normand et al...
Guit fllt 539,066 | St boiler, H. §. Pell Bl
ultar, o eam hoiler, H. §. Pell... .......
- - Hanger See Door bnuger. Pipe hanger. Shaft Steam boiler, R . Reeves )
Alarm. See Fire and water alarm. banger. Steam engine, H. Mackenzle 539K
Album. easel, W. Bergner. 9,028 Harrow. rake. and truck. combineq, H. Rea....... 539.303 | Steel rings, methodof and apparatus for hnrden-
Alkaline blchromates, maklng, M. W, Beyllkgy 539,[]29 i Harvesting machine. fodder, W. G. Smith. .. 539,091 ing, G. F. Simonds.. . 539,089
Animal trap, E. Andrews 39,040 | Hasp lock. F. L. Stewart... ... . 539161 | Stencil, W. G. Fuerth .. 539,383
Animal trap, E. Peters 39,083 | Hat book, J. Savoie . 539,194 | Stone crusher, M. J. Stanton.. 9,
‘Annunclator connection for multiple switch- Heater. See Hot water heater. Stone manufacture of artlﬂclal C. A. Peters 539,120
oards, F18 00 7 .099 ' Heater, W. Campbe! ... 539, oneware, decorating, A. W. Pau
Back pad, 1. 8. Bowel, S50 | Himeer ! S fuine= 0400 | Spomemure, decoratiog, S W Paull
ack pa owe .. 539,380 ; Hinge, W. 8. Ivins . 539, orage struct ure, e...
Bac filling ma chine, H, H, Cummings 839,218 | Hook. See Hat hook. Stov e, cook1ng, L. Edel. ... ........
Bale tie fastening, 1'4‘ D. Van Arsdale . 539.103 | Horseshoe, C. C. Jerome . 539,058 | Stove or table mat, F. P. Bixler
Barrel, J. MaddocK.... ....cocvveinnnnn . 539.185 | Horseshoe’ pad, J. Sweeney.. 539,008 | Stovepipe, G. B.Barclay.......c....covieiiiinaiinin
Basin clamp, H. B. Sherman 539.197 + Hurseshoe, soft tread, J. Gleason 539,053 Stoveplpe cleaner and soot gatherer 1. A. New-
Bathing appliance, J. L. Prentlss 539301 Hot water heater, B. Etienne...... 539,043 AN c.i.eeiiiin seiiiieeiieieeeec o eaeeanaaaann .. 539,391
Bearing, ball, G. F. Simonas. . 9,0 Ice making tank, S. W. Johnson 539,363
Bedstead brace. A. S. Baips..... 9,333 Index, file, W L.

. Bedstead head rest A. W. Darre .. 539,039 [Indicator. &tump pu]]Pr C. B‘ Anthony. 28
Blcycle clutch. M. Kelly .. .. 539,273 . cator. Railway time indicator. Sulphur candle, C.T. Kingzett. 39,061
Blooms, etc., device for bandling, am . 539132 Inkstand, C. N. Brown.. 539.343 Surgical operating table. McKe! 1i . 539,231
Boiler. See Steam boiler. Insect powder duster, L. 539,102 Syncbronism, means for eﬂ'ecmng, J. H. Rogers.. 539,369
Boller cleaner skimmer, F. W. Hornish 539,272 * Insulator, L. H. Desisles..... 539,40 Syrnge, vaglnal T. B. Pea ... 539, 294
Book cover. W. Wollman. . 539.372 Invalid chalr. Dodlittle & Sc 9041 : Switeh. See Blectric track swi ay
Bookmaking macbine. Bell. 539,025 Kitchen cabinet, G. W. W 539,109 switch,

Bottle washer, S. L Glllett 539,384 Lamp, arc, C. A. Pfluger... .. 539,392 | Table. See Surgical operating table.

Bouquet holder. W. Tro 539,101 Lamp clutch. electric arc, 39,31 Tablets, combined carbon roll bolder and tempo-

Bowl, wash, J. To ham 539 203 Lamp, electric, W. H. Sheppar 539,150 rary binder for mamfolding, D. T. Baxter..... 539,113

Box. See Slgnnl call h , Lamp, electric arc, C. A. Pfluger 539,393 . Tacking machine, N. Lombard.. . . 539,065

Brnﬁketgxttgchment for tubular uprigbts, W. A. i Lamp hnvnng regenerative gas bur 539.175 "{“nnk l'f»eehlce n%akml]z t}gng Black.. 539.162
ipphard........ ..ol 539,384 | SWIftoL Ll Lol , 'ap or busbing. barre! ac . .

Brake. See Cycle brake. Lathe J & J. Young . 539,110 Teacblng the piano. etc.. apparatus for, C. .

Brick press, Y, Brightmore......ovoviciiiieeinen.. E Leather hlackenlng and dressing composmon ................... 539,191

R‘rrmm Hllpg(!lnf J. W. Davis Woods & Maclay Telephone M. Martin 539,

entley

of our association; one member claimed that it was 1,100 '

degrees on thesidenext to fire. Some said he was right,
others said he was not, so to settle the matter it was left
for you to decide for us.
water gide of fire sheets is but little above the tempera-
ture of the water when making steam, probably 150 to
200 degrees. Theiron is aquick transmitter of heat, and
although the fire againstthe fire sheet may be 1,400 to
1,600 degrees, the surface of the plate ixseldom above
600 degrees,

(6533) R. A. C. writes: I bhave made
motor No.641,and it works so well that I write you to
let youknowhow I made it. Ihave provided a bronze
bar commutalor and a cast field; the field is mounted to
stand erect, and the bearings are made of brass and
screwed to the poles.
the eight light dynamo except it is two-thirds size, and
it runs the above motor nicely.

6534) J. J.D., Kan., writes : The inner
sides of the steamchest of an engine we have are being
continually eaten away. The metal becomes go soft that
it can be easily cut into with a knife. We can'tsee any
reason for it unless it be that some acid gets mixed up
with the steam. But we do not know where it comes
from. We use ordinary rain water in the boiler, To
prevent leakage between joints the steam chest is packed
with asbestos paper.€ Could the acid come from this,
owing to the way the fiber may have been treated ? As
the chest has been thoroughly cleaned lately, we have no

means of examining at present the product formed. If'

you could tell the real cause and suggest a remedy, you
would greatly oblige us. A. The water from the con-
densging steam on the inner surface of the steam chest is
an absorbent of iron and is known to diintegrate and
carry awaytheiron,leaving the graphitic carbon in place,
and in a condition to be cut away with a knife, Thisis
notably so with verysoft castings, which contain a large
percentage of carbon. There is only a partial remedy in
the making of enginepartsthat are in contact with steam
to have the iron low 1 carbon. By cutting off a portion
of the soft surface and testing, you will find it character-
istic of ordinary graphite.

(6535) J. M. C. asks how to distinguish |
between gold and its imitations, either plated articles or
alloys. A. An assayor analysis is the only good method.
The following may answer for rough tests : Gold should
dissolve in a mixture of one part nitric with three parts |
hydrochloric acid. A residue indicates silver. If sulphuric '
acid is added to the solution, a precipitate indicates lead
One quick method is to determine its specific gravity.
Silver may be dissolved in nitric acid. It should, with
excess of ammonia, give a colorless, clear golution. Sul-
phuric acid may be used to tesi for lead.

(6536) G. W. W. says: Will you kindly

republigh the formula foryour buffalo moth exterminator?

Tt did its work in a thorough manner, but I have care-;

lessly mislaid your formula and would greatly appreciate
1ts republication. A. Take strips of red or blue flannel,
as these colors are particularly attractive to them, dip in
solution of arsenic and lay around the edges of carpets
or wherever the pests are troublesome.

6537) T. Y. C. says: Please give me in
the SCIENTIFIC AMERICAN a recipe for an elastic water-
proof glue,
goftening. Dissolve in 8 fl. 0z. of strong methylated :
spirit 14 ounce each of sandarac and mastic; next add 14
ounce of turpentine. This solution 18 then added toa

I have also made a dynamo like

A. The temperature of the-

Bncket elevator, .) Cavanagh.

Buckle, G. N. Bu
Buckle, snspender Jewe!
Burner. See Petroleum
Butcber’s derrick, C. F.
Butter cutter. R. Packal
Button, T. R. Hyde, J

Call apparatus, magneto.
Caloric engine, W,
Can. See Tin can.

Can labeling macbine, E.
d. Jr

Can openec, J. Goul
Candlestick, F. V,

Candlestlck T. J. & O. Q. Stille
Canopy for brackets or cbandeliers, L. F. & W.

L. Van de Wiele

Caponizer, H. M. Seybold

Car, convertible frelght,
Car coupling, H. R. Broci

Car coupling, C. W. Dlederlch
Car coupling, P. McEntee.
Car coupling, T. L. McKeen..

Leather working mnchlne, 1. Vaughn
Lens, Turner & Reich................... ...
ILighting system. hydrocarbon, R. J. Eger .
qunld clrcnlatlng and pumping apparntus, J. 1.

tt & Sargent............... 539,133
burner.

rd N L S o) 20 539 074
...... 539.225 qunld elevating apparatus, Roussel & Boucher.. 539,146
539,137 Lock. See Hasp lock. Sash lock.

F. B. Cook 9170 Lock. J. E. Goodbue........ .. ... ... . ..iceeeeenn . 539,397
P..Arschauloff..... ... 539,213 Locomotive bell ringer. H. Breitenstein. 39339
Log carrter, J. A. Carroll . 39,380

E. Makee........covvnnnns 9,21 Loom for weaving double fabric for plush, H.'J’
............. 539,261 HOPE .o .viiiiiiinniietiiiiiians e vameaans . 539179
Bavenson... 539, Loom sheddlng mecbanism. A. Lockwood. . 539,278
539,199 Loom shuttle, J. C. Sergeson.. 539,238

Loom temple, R. P. Pearson..
539,316 | i Loom temple, E. 8. Stlmpson .
. 539309 | Mail bag delivering apparatus, '‘B.D. Ayal

539,220 539 33!] 5’59 373 539,374
539 034 | Mat. See Stove or table mat.
\ 539359 | Match splint coiling machine. J. H. Mantion...... 539,067
. 539,143 | Matrix making and stereotyping. A. C. Ferguson. 539 253
539 287 | Metal frame and stock therefor, A. Wanner. Jr . 539,318

J.V. ‘Ericson
cius

Telephone circuit and apﬂaratns, C. W McD amel 530142

Telephone mounting. T. 1y . 539,274
Telephone transmitter. A. C. Brown 539,163
Telephone transmitter, R.F. Rice............ 539,086
Tension rods. machine for makmz, T. A. Lee 539.13
Testing machine, torsional, T. @lsen. . 539.361
Thill coupllm.' W. Dee..... 9.1

Thimble. k. W, & W. Kitto..
Thrasbing cyllnder sbaft benrlng, M. 1. Reeves..
Thrashing machine. . Bowen
Thrashing machine, P. Herpolshelmer

Tickets and stamps, self-acting apparatus for
Zahn

issuing, Sussmann &
Tile. L. T. Dickson
Tin can, K. Norton .
Tlre, pnenmaue, Clark & Young
Tire. ppneumatic, C. H. G
Tobacco cutter attachment olug. R. A. W. Krnm-

pitz .
Toe welght W.N. carlisie .
Tonguesupport B. F. Ordway..
Tool, c ombination, N.
Tool, combination, H. T. Havnes.
Track sanding devlce, SchlesPs & Duest

Car coupling, H, E. MOOIDAW...ccvetnirenreasnannnns ! Metal planing machine, F. E. Norton . ,078 Track switch, electric, J. Y. rter .
Car coupling, J. L. Ricbards.. 539 i Metal sawing machine, J. & R. J. Balz. .. 539,246 Trap. See ‘Ammal trap.
Car, drop bottom, H. D. Carryl 639,3 9 i Metallurgical furnace, automatic smo "I'ree protector, M. Burns
Car fender, Collier & May. 539,169 L. Bartlett.. 539,021 Valve. J. T. Cbristle......
Car fender, A. Edwards. 539,042 ' Meter. See Power meter. : Valve. bot blast, J. Kenn
Car fender, A. E. Flattic 539.048 Mill. See Coffee mill. Valve operatlng mechamsm. H.
Car fender, W. B. George 9,0 Mining machine. dry placer, J. H. Simison 539,312 . Vehicle dumping body, A. P. Stephenson ,093
Car fender, H. P. Johnso 539,134 Mining, placer, S. S. Harper . 539,004 Vehiclerunning gear, G. A.Keith. 9,136
Car fender. M. & V. F. Ma 539,281 Mould. See Sand mould. Vehicle running gear, L. F.
Car fenders, operating street, 9, Motor. See Electrlc motor. Multiple cylinder Veloclpede seat, ¥ McCoy.
Car fender, street, C. Hall. 539,265 motor. Vending device. W. Diebel. .
Qar guard or fender, J. 0. Bro 539,312 Mowlug machine, G. Chapman...... . 539,217 | Wagon, dumpine, W. G. Stewart
Car, poultry, F. X. Mudd...... 539,229 Mowlnf machine cutter bar, O. Cook. 539.036 | Warping machines, electric stop motion for, C.
Car whbeel and axle, L. 8. Flatau 539,2 Multiple cylinder motor. E. B. Benham 539,026 Denn et al....... ... v iiiieatieens connnnnnsnnnn 539,358
Car wheelfor electric cars, etc., C. Thompson.... 53212 Negative plates, maklri, W. S. Phillips.. 39,368 | Washer. See Bottle washer.
Carb on brush holder for dynamos. W.S. sley 539832 Offset mechanism, W. Spalckhaver ................. 39,198 [ Watchcase pendant, . C. titch. ...
Cartridge clip, R. F. Cook . Oil extractor for exhaust steam, H. E. Moffat . 539,073 Water lift, centrifugal. S D. Smith
Cartridge, practice, G. D. R. Opera cbair, automatically fo]dlng R. Scbubert.. 539,1% Water supply regulator, W
Cash register. Breidenbach & Smyth 539,033 Organ action, M. Hetberington........ ..-.c..cevuae 39.178 Whiffletree cou mg clip, J. H. Osborne 539,2
Caster, C. A. Tucker 539,158 Organs, means for operating pressure bellows of. | Window, R Fritz ............ PR 539,126
Casting anodes direct from converters, car and CDWAIZE. ... ..« cieicern caraneoncinnncnnnnnn 39.308 . Wmdow cleaner Thlerry & Schoenfield 539,313
set of moulds for, Hixon & Dyblie.............. 39,270 Overshoe fastener, W. C. Arnold . .. 539,329 | Wire, fence, M. F. ™ Nelly 539,39
Casting pl metal apparatus for, S. W Vaughen. 539,157 Overshoes in place, device for holdlng. 1. Gooad." . 539361 Wool fat and products resuiting therefrom. re-
Catapult, %) ................ 9,183 Packing, F. J. Waters... ........covevreineninne.nnnn 39,371 fining, E. MAertens.... .. .coveeeveoveonnes nnnsen 539,388
Cellar, waterproof F B. Gilbreth . 539 259 Pad. See Back pnd Collar pad. Saddle pad. Wool fat and products thereof, treating, Harts-
Cellulose, apparntns for sorting and separann Padlock. A. A. Page....cccovieueres vniniiiinnnnrannnn 539,235 borne & MAertens.....coeceee.v. . veern.nnnnns 539,386
pileces of wood for manufacture of., L. Piette 539,206 Paints, agnator for mixed, C.J. McLennan 539,288 | Wrencb. See Pipe wrench. Screw wrench,
Chair. See Invalid cbair. Paper cutting machine, R. Miehle .......... 53“ 070 5’59 0711
Chest. tea, C. W. L, .. 539227 : Paper sheets, recetving needle for sticking on of, .
Cbuck. drill. . 539,193 | Burgin , DESIGNS
g{ampd SeiBFsln chla&mi)‘ " 539552 gawllon flolc.‘hngH BLorenzkl %g,%gg .
amp die, Aylwort eslie ...........ciinennn ,332 . Paving roller, C urwin -
Clamgmg tool, hand, Aylworth & Leslie ,331 Pen reservoir attacbment, H. L. Braham . 539,115 g"'di‘te“‘,} % E. A. Vlleesaner 24'3%
Clutch and ¢ oupline, G. F. Clamer.. 539249 Pencil attachment, Clark & Vick.. 539,32 : Q‘l“' SR M Pamer 1*3(‘5
Cock, tap, J. A, Wummer 539.324 | Petroleum burper, L. Baumgartner.... . rpe “"‘eh"d T 500
Cofree nnll and eanister, combined, J. F. Phonograms, apparatus for reproducing, E. Cigar clipper base, 4,
. DERn Amet.. . ........... ... 539212 Cigar wrapper, P. C Fulwe)ler 4,308
Coﬂ'ee pot J. H. Burrows .., 336105 | Prctures, ete., frame for, M. C. Julien.. 539135 Cushion, vebicle, R. C. Schemmel. 42%
Collar fastemng. horse, W. . 5313] Pile fabrics, knife for cutting, D. Scott el al. 539,147 F“ﬂéﬂe 039"%% R. BJ I:‘IIHI(I}J ......... 1,317
Collar pad, W. T. O'Brien 50991 Pipe bender, J. BLOPSOD ..... v.vee cene.vons 539.378 F‘eel (l’“‘ er fmv'{,’e(, T rg{nme 1313
Communicating, slsznalmg, etc, to Pipe corrugatma machme. W. J. Plecker 539,297 Lue “mpﬁ " taggﬂ " 54311
able objects. J. Y. Porter. .. 539.298 | Pipe coupling, J. Barre 11 Mo%klcase, stock, X"R Pritchard 1316
Communion service, C. Hall.. . 539,264 | Pipe hanger, H Harbeckes 539,2¢¢ Metal warem o¢ T Gl r 4300
Commutator segments, method Pipe sleeve. steam, J. Collt 539,119 féﬂpﬁ“ We‘ﬁ F b H‘“ i 4501
assemhling. A. F. Batcbelder . 539.022 | Pipe wrench. W. F. Born.. 539,031 Sloc Ing chair. A""ée'ﬁ, . . 315
Cooklng canned goods, machine for. Planter attacbment. corn. 539,282 S eigh l'xnglﬂﬁ eear, A. erren ., 4507
' Planter, corn, Helvern & McGulre 39.2 Spoon, oy tman'S'“"t',h ........ 200
Corn buskmg mac Planter, cotton, Head & Kerns 539,362 Spoon dorH % C., S. Smith.
gorn sllllellller, E \ﬁV- I]?otzglas ) II”llnntter potgtg, l:; E;dWo]izam 533.3:3 S:g’;é’*‘ml B.Z. SLwlgdl'é' .
orn sheller, - Planter, see enge. 06!
Corset fastening, P. Meye Plow and attacbment, J, M. 539131 Whiffietree, R. E. Gregory.
Cotton condenser and gin. J. Swi 53! Plow, rotary gang, W. B. Willis 539,322
gotcollil elevagorbnnd dnstll'lbnterFlZedéler & Waird 539,326 glow sul;sontl atitzz‘(\:’hment L. McWhbinney 523%% TRADE MARKS
oupling. See Car coupling exible coupling. neumatic tool. W. H. Soley.............. : 3
a Pip;e c'ouplln A [’%‘héﬁ co&pllbnz. gocketlsjool% L. Cano0....ccvviiiiiiiiiiiiientanenensann 539,248 A s
over fastener, H. D. Stockbridee........ ost. See Fence post. Baking powder, W. B. Wilbelm & Compan 26,555
Creamer, centrifugal, O. Ohlsson Potassium cyanide, making, W M. Mackey ....... 539,279 Batht% ps and slnks Standard M,,,‘,’ufay
Crusber. See Stone crusber. Potato digger, P. Tiedemann.. . 539,314 Company ... X 26,561
Cultivator, J. H. Gilman Power meter, E. L. Abbott 539,244 Dbiscuits, cr.ickers, waferg ca s
Cultlvator, F. A. Head.. Press. See Brick press. Printing pres_(s. New York Biscuit Company
Cup bead orﬁlston packmg, J [v‘ Pruden Pressureregulator, fluid, P. G. Van Wie........... 539,205 Books and photograph nlhums. bian
Currycomb, Merriman. Printing, J. C. Hemphill . 539,268 Von Auw & (ompa 26
Curling iron, J. H. Broomall . Printing machine offset mechanism, J. C. Hemp- Bread. baked. HE]ESIE]‘ & Junge Compan 26,562
Curtain fixture, I. Williams.......ccovvuvveinnn. . ou 539,108 T ... 539.269 Calfsklns patem leather and waxed calf, Doerr &
Cutter. See Butter cutter. Prioting plate, L. Grossman . 639,221 AL e eeeeeeitieitet iiieeeney ceeereaaie e 537
Cutter bend for wood work, rotary, C. E. Zlmmer- Printing press. J. Brooks. 539.377 Canued and bottled goods, certain named, Abra-
man Printing press, J. L. Cox ... 539,356 ham & S(,mug

Cycle brake, J. 8. Fole

Printing side surfaces of metallic capsules,

Dentiscalp and mouth mirror, combined, D. (o | machine for, K. Lewin..........coivviveneniinns
MeNaughton....covvveeeiiieiiiiiiniiiiiins o 539,076 . Puller. See Stump puller.
Die. See Clamp die. Pulley, R. k. Hareraves . 539129
Digger. See Potato digger. Pulley, sash, 'I‘ Kelloeg ...... 539,059
Dish cleaner, J. J. Walsh 539,317 Pulley, speed M. Mc[nt,yre (r) . . 11 495 |
Door cbeck, J. S. Shrawder-.. 539088 Pulley. split, A.J. Williams....... .. 539,160 !
Door check, fluid, A. A. Page ,236 Pulverizer, lnnd B. A. Thomas. .. 539,163 '
Door hanger, S. B. Ho rning. 9,271 Pump, F. MiS . ......... civeeiiieriesienncannnnns 539,072
Door. screen and storm, M. Al Hanson Pumps, valve and vnlve operating mechamsm
Draught equalizer, F. A. Polka.. for, J. C. Githen .. 539,052
Draught equalizer. J. Schifter. . Pusb button, electrrc A, J. Oehrln 5’59079
Elbow joint, ventilating, R. C. "Doenitz Railway, closed conduit electric, P Lucas 539,184 l
Blectric conductor, J. Hare . Rallway signal, J. Stringbam . 9,306 *
Electric light bead gear for personal ware. Railway signal operating devlce. F. Hnrdy . 5’19,128 !
! riguez & Rockwell Railway signal systiun, (7. 1. Thomnas, .. 539,164
* Electric motor, J. C. Lincoln.. Ratlway switch, automatic, A. C, MeKenzi . 539232

A. Glue which stands moisture without |

hot, thick solution of glue, to which isinglass has been |

added, and 18 next filtered while hot throughcloth or a
gieve

Electric motor controlle;
Electric motonr starting

Electrical connector, F. N.
Electrical wires, crossarm for carrying,

Eckert................
Elevator. See Bucket

vator

Elevator indicator, R. Cballis..
End gate and scoop board for w:

box D

Railway tie, metallic, W. 1. Addicks. ...

Railway time indicator, G. H. McGuire

Ref rigerator, lly . i

. gister. See Cash register. |

.............................. 539,123 | Regnlator See Pressure regulator. Water sup-
Cotton ele- ply regulator.

T, Parshall & Darley,

elevator.

Rhbeostat, variable,

Kerr & MOOTe ....coevruevnerannnns Roaster. I.. A. Miller. ... 283
Engine. See Caloric engine. Gase Robbers, mechanism f forllng ti , T. 539,100
engine. Rock drill actuating device, J. Duncan 539,251
Engine indicator, steam, A. C. Lippincott Rock drills, rotary feed for, H. Koch .. 539,062
Extractor See Oll extractor. Roller. See Paving roller. .
Fabric, R Hu Rolleys in mechanical underground bhauling,
Fan, R. Zrmmerm:mn . - 2= catch fork for. A. Lauenroth 063
Fan for rocking chairs, cradles, ete antomnnc. i Rooﬂng implement. F. G. Caldwell.. 9,347

F. Finke et al
Fence post, J.

of and apparatus for.
Fire and water alarm, el

Firearm, magazine. J. L.
Fireproof partition, etc.,
frireproof partition, ced'

. W. Williams..
Fiber preparlng machine, C. A Green..
Filtration and carbona tion of beer, etc method

lrearl:n, maeazine, R. F

...... Rubber belts. metbhod of and npparatus for jom- 1
. ing ends of, T Robins, Jr . 83

2 | Saddie pad, F. Wall.......
Sand mould, 8. J Adams .
Sash and sash fr ame, wmdow. Waiker & Albert.. 539,206

O. Zwietusch..

ectric. G. 8. Neu.. Sasb fastener, 1 10) s P 539.140
00K ...cornnst Sasb lock. H. Bitner....... 530,030
McCullough . Sawmill, band, W, M. Wilkin.. 539, 320

Poulson & Eils........ .

. 539,384 Sawmill carriage, W. M. Wilkin'.
g wall, etc,, T. Bailey.. 539,214

Sawmill feeding mechanism, C. Reiser. . v 539,305

© 1895 SCIENTIFIC AMERICAN, INC

H. Cobe:
Cologne, W P. Ward.
Colc()}r for confecuoners’ nse, H. Kohnscamm &
OIPANY ..., o vveriernsaen oan .
Corsets, Roth & Goldschmidt

Cosr netlcs, lotions, perfumery, cream, and soap,
Firm of W. Rieger...............coovviiivinioinnin 539
Cot é)n woolen and silk fabrlcs, Burton Brothers
OLL'IDH

Flour. whbeat, I ‘B M. Kehlor.

Gum, cbewing, V. Silverman....
Harness bames, Piatt & Letcbworth .
Insects, compounds for destroying, G. "A. House-
Matches Continental Match Compnny 2
Mntches friction or parlor, R. L. Brownﬁeld
Medical preparatlons certain, E. L. Andrews......
Me%{cated extract of beef, H. K. Wampole &

0!

. 26,045

mpany .
. Medicine, certain nal:ned F.S. Hnmphrey ........ - 26,512

Oil or dressmg, confecnoners’ Niagara Oul C Om- " 658

pan
Overalln, men’s, H. W. Carter & Sons
Plows, Deere & Company

Remedy for consmpauon J. R. Simpson
Remedy ful" women’s diseases, Avery Me

Compan
Stoves. gas and o), Luther & Lederhos

A printed vawes of the speelﬂcatlon and drawing of

any patent in the foregoing list. or any patent in print

issued since 1863, will be furnished from this office for
25 cents. In ordering pleasestate the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway New York.

( anadian patrenis may now be obtained by tne in.
ventors for any of the inventions named in the fure.
flmmL list, provided they aresimple. at a cost of $40 each.

t comphcated the cost will be a little more. K¥or full
nstructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may "also be obtained.
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ORDINARY RATES,

lnside Page. ench insertion - - 75 centas a line
Bacii Page. each insertion « - « « $1.00 a line

0¥~ For some classes of Adverbisements, Special and
Higher rates are required.
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Star Automatic
Lathes Cross Feed

9 and 12 inch Swing.
New Designs. Novel Features.
Send for Catalogue B
SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

Foot Power
Screw cutting

lAT H E s Shaper: PJaners, Drills, Machine Shop
v Outfi Ls oor, Lathes, Tools and Supplies.
Catalogue Free. SEBASTIAN LATH

12 0 CULVEKT ST.. CINCINNATI, O.

CATALOGUES FREE _TO ANY ADDRESS

SOVDNONMY 2 \WASHTWAN

THE SIMPLON TUNNEL.—DESCRIP-

tion of the project tor a tunnel through the Pennine
Alps under Monte Leone, which, when completed, will
be the longest in the world. Nature of the rock to be
traversed, vroposed system of construction, venti'ation
and coc)lmg, hygienic arrangements, outside erections.
full details, with 11 illustrations. Contained in SCIEN-
TIFI0 AMERICAN SUPPLEMENT. Nos. 998, 999, and
1000. Price 10 cents each. 1'0 be had at this office

and from all newadealers.

VANDUZEN *3&+" PUMP

BESTIN THE W
Pum s Any Kind of L:qmd
.Alwsyl in Order, never Clogs nor
freezes. Every Pump Guaranteed.

10
Cost 7 to 8T 5each. Address

THE E, W, VANDUZEN C0.,

102 to 108 E. Second St., Cincinnati, 0.

TO INVENTORS AND PROMOTERS.

‘W ehave had for many years as a specialty the manu-
facture of some of the most intricate and successful
machines, tools and models. Our facilities and equip-
ment, mechanical skill and experience are at your ser-
vice in bringingto commercial success inventions and
improvements in machines or appliances. Satisfaction
ﬁuaranteed. Contract or day work, For particulars, ad-

ress 'I'HE SIGOURNEY TOOL Co., Hartford, Ct. U. 8.A.

IMPROVED COMBINATION

IVIDER AND CALIPER.

Can we used as a Divider, a Hermaphrodite,
Keyhole, Inside and Outside Caliper.
By mail, postpaid,
4 inch 2 00 8 inch.. ..$2.50
6 « 10« . 2%
Mechanics’ Flne ’l‘ools of nll kinds.
0¥~ Send for INlustrated Catalogue B.
Standard Tool Co., Athol, Mass.

BUY
TELEPHONES

T'hat n1re good—not “cheap things.”’ The differ-

ence in cost is little. We guarantee our apparatus and

uarantee our customers against loss by patent suits.
ur guarantee and instruments are lH)'l‘l GOOD.
WEST'ERN TELEPHONE CONSTRUCTION CO.,

440 Monadnock Block, CHICAGO.

Largest Manufacturers of Telephones in the United States

MACHINISTS’

. LATHE.
S Latest Improvements
New Styles.

New Prices.
Growing rapidly in
favor.

Walthiam. Mass,

FUNDAMENTAL PRINCIPLES OF

Business; Their Application in Practice.—A lecture de-
livered in the Sibley College Course by T'. Dunkin Paret.
A very interesting presentation of the subject, full of
prictical suggestions as to the conditions necessary to
obtain wusiness and professional success. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998 and
999, " Price 10 cents each. To be had ‘at this office and
from all newsdeslers.

Send for Catalogue A.
American Watch Tool Co.,

PENNINGTON|
HOTAIQENGINE

CH!CAGD.

THOS,

KANE & co., ILL.

The Scnentlflc Amerlcan

Reference Book.

A most useful little wound book of 150 pages, com-
prising, prosably, the most extensive variety of stand-
ard, practical, condensed information ever furnished
to the public for so small a price, only 25 cents.

Among its contents are: The Last Census of the
United States (1830), »y States, Territories, and Coun-
ties; Table of Cities having over 8,600 inhabitants;
Map of the United States—miniature outline; The
Patent Laws (full text); The Trade Mark Law (full
text); The Copyright Law (full text); The Principal
Mechanical Movements—illustrated »y 150 small dia-
grams—of value to inventors and designers of mechan-
ism; Medallion Portraits of Distinguished American
Inventors; Valuable Tables relating to Steam, Elec-
tricity, Heat, Metals, Weights, and Measures.

BF~ Sent by mail to any address on receipt of price,
25 cents.
MUNN & CO., Publishers,
361 Broadway, New York.
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RncK =

o Hundreds in Use
for All Purposes.
8% Send for Cirvcular.

Fastest Grinders known.

EMERY

Sturtevant Mill Co., Boston, Mass.

of Large Blocks of Emery Set in Metal.

Can grind anything
N® PICKING.

Made Sharp. Stay Sharp

Will Fit any Mill Frame.
Cheap as Best French Buhrs,

MILLSTONES.

STERLING BICYCLES

Built like a Watch ., .
« « The STRONGEST LIGHTEST and
FASTEST Bicycles in the World . . . .
Elegant Catalogue Free on request.
STERLING CYCLE WORKS,
236=240 Carroll Ave., D 1, CHICAGO.

MEASUREMENT OF POWER.—BY G.
D. Hiscox, M.E. A description of several improved
forms of absorption and transmitting dynamometers
for the measurement of the useful work of prime movers
in mills ard factories. With 17 illustrations. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No.

Price 10 cents. To be had at this office and from ali
newsdealers. 1

BARNES Foot-Power
MACHINERY.

FOR WOOD AND METAL WORK.

I-nh-m

Electriciane Makers,
mT:.. nu.-u. Bischsmiihe, Hioyche Hepairers,
taur

Lurenier
g

THE BrsT rw Folr“ MACHINES 1N THE WORLD,

W. F. & JOHN BARMES C0., 1539 RUBY ST., ROGXFORD, ILL.

SUPERIOR TO COTTON WASTE

Endorsed by Fire Underwriters

Safe, durable, cheaper
h““\“t“‘ Reware of

Agents wanted
toose woven imitations

L “L“ S“'K “ AMERICAN SILK MFG. CO,

313 Walnut Street, Philadelphia, Pa,

AWELL DRILLING MACHINERY,
MANUFACTURED av
WILLIAMS BROTHERS,

; ITHACA, N.Y.
| MOUNTED OR ON SILLS, FOR
DEEP OR SHALLOW WELLS, WITH
| STEAM OR HORSE POWER

Parson’'s Horological Institute.

School for (([atchmakers

ENGRAVERS AND JEWELERS.

8F" Send for Catalogue and References.

PARSON's HOROLOGICAL INSTITUTE,
30‘2 Bradley Avenne, PEORIA, ILL.

CLIMAX BIOYCLE WATCH

» |

American
xu HIY oerl an_accurate
or on

ELEOTRIOITY

echanics, Bteam Enginea: amical
wms. Arcl}.;iwcwra. R. nn na‘ﬂrh;e
I u. . Pﬁ“‘ 3 'y
‘:&;Bh Brganche;n !2‘ 1%%0 nﬁ:::ﬁir,

subject wish o study or your
hool of Industrial

sc'senm. SCRANTON, PA.
ACETYLENE. THE COMMERCIAL

Synthesis of Illuminating Hydrocarbons.—A paper by
Prof. Vivian B. Lewes, read before the London Society
of Arts. The production of acetylene from calcic car-
bide obtained by means of the electric furnace,the
light-giving value of this hydrocarwon, its value as a
stepping stone to the synthesis of other hydrocarbons.
and its commercial possibilities. Contained in SCIEN.
TIFIC AMERICAN SUPPLEMENT, No. 99%. Price It
cents. To be bad at this ofice and from all newsdealers.

Towers, Tanks and Tubs

PATENT SECTIONAL
ALL IRON TOWERS

PLAIN

ALL WOOD TOWERS.
ELEVATED TANKS

for Automatic Fire Sprinkler Plants.

Corr

Louisiana Red Cypress Tanks
a Specialty.

W. E. CALDWELL CO,,
219 E. Main Street,
LouisviLLg, Kyv., U. S. A.

b:cj'cle ‘-Lem wind and set,
strong nickel case. Holder
is the only practical one
made. The watch cannot get
out nor rattle. One second

adjusts itin holder. Quickly

attachable toany a.rt of the

machine. Price $2.50 each,

], / post aldC tw*‘ Send for our

'atal

Robt. H. Ingersoll & Bro., 65 cortlandt St New York

THE NEWSPAPER AND THE ART
of Making It.—An address delivered at Cornell Univer-
sity, by Charles A. Bana, editor of the New York Sun.
Contained in SCIENTIFIC AMERICAN SUPPI.LEMENT, No.
995. Pricel0cents. To be had at this office and from
all newsdealers.

The “Climax™ Stereotyper

AND

MOUIdmg Press Combined,

for making perfect Celluloid Ste«

[ SEND FOR CATALOGUE
ADDRESS WILLIAMS BROSITHAGCA-N.\

ARTESIAN WELLS.—BY PROF. E.
G. Smith. A paper on artesian wells as a source of |
water supply. Essential geological conditions of arte- |
sian wells. Some chemical features of artesian well
supply. Contained
PLEMENT. No. 943. Price10 cents.
office and from all newsdeulers.

OILWELL SupPPLY GO.

Manutacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests,
Boilers, Engmes, Pipe, bordage, Drilling
Tools, ete, 1l us’d catatogue, wrice iists,
ltll.d dtSCOlL’ILL siieets on Tequest.

To be had at this

Also, 32 Cortlandt 8t, New York

MATCH = MACHINERY.

Latest improved. Complete plants furnished. JOS. C.
DONNELLY, 1209 Buttonwood Street. Philadelphia, Pa.

Starrett's Umversal Surface Gauge

This uge has joint at
hase a Iowing spindie
and scriber to be moved

back and forth and
?Inceﬂ in any guuitlun
muprlght to horizon-
u} wd maga uve:i back
[¥) 11
Price, No. 1, 9 ineh... 250, No. 321112 i n.l.e.a %
No.3, w!th two spmtilas, ltaan(ilainehes PO ¥
s rate%!l rxhi-_iu[me Free,
anufacturer of Fine Tools
The L. §. S[ﬂ”ﬂ L00, B e P HOr At !

Tor use in the arts, Killing Insects
in Gmm Klllmg Rurrowmg An-
1mals, Manufactured b

E. K. 'l‘ AYLOR, Lleveland Ohio

ODE!S 7

& cEARS{Z} @w

OF CARBON
UNION MODEL WORKS. 1CAG

TYPEWRITERS.

All makes half-price. Rebuilt to equal new.
witheut deposit toresponsible parties in all parts of the
world. rl!{u]pl}‘e\]u:llced advice given. Illust’d cata. free.

CYPEWRITER 45 Liberty Street,
HEADQUARTERS, } New York, U.S. A.

The Typewriter

EXCHANGE,
1% Barclay St., New York

Wewillsave you from 10 to
50 per cent. on Typewriters
of all makes.

I~ Send for catalogue.
COLD ROOM.—BY

Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 54. Price 10 cents. To be had at this
office and from a]l newsdealers

If you wanl the best CHUCKS, buy Westcott’s
— Little Giant Dnuln]e Grip N

n Drill Chucks, Little Giant

Drill” Chucks

Improved

A\ Oneida  Drill

Chucks, Cut-

BI-SULPHIDE

Shlpped

ICE-HOUSE AND

R. G. Hatfleld. With directionsforconstruction.

U ombination
Lathe Chucks,

Geared
Plain Universal Lathe

t;ombmstl{m Lathe Chucks,
Chueks, Independent Lathe Chucks, Made b
Westcott Chuck Co., Oneida, N Y., U. S, A,
Ask Ff 7 cut ie in English, French, Spanish or German.
TRST PRIZE AT COLUMBIAN E;IPOEI‘(TIDN 1508,
for physicians, dentists, in-

THE HYFNUSGOP Ves Igutursnndstnﬂenmo

in  SCIENTIFIC AMERICAN SUP- |

theoeccult, provoahypnotmation urmmh}e n ail cases, {n.
g]ape Look on hypnotism, ete., pamphlet,

(=]
TIONAL IRST., 321 Spring S tﬁ ba., ﬁs Angeles, Cal.
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reotypes tobeusedin place of metal
stereotypes. Also for making Rub-
her mtamps. Should be in use in
every printing office. See ScCI.AM.,
Dec. 30, 1883. Send for circular to

THE J. F. W. DORMAN CO.
217 E. German St., Baltimore, Md.
Manufacturers of
Rubber Stamps, Vulcanizers, Stereo-
type Machinery and Supplies.

Pumping: Water by Compnossed Ain,

Wetake pleasurein announcing thacby arrangements
made with J.G. Pohlé, we are enabled to furnish our
customers with the |

I’OHLE AIR LIFT PUMP,
protected by numerous American and Foreign patents.

This department ot our business will be under the per-
sonal supervision of Dr. Pohlé, the inventor and pat’ee.

THE ING ERSOLL-SERGHANT DRILL CO.
Havemeyer Building, 26 Cortlandt St., New “York.

QM ARRN &R RARORD WORMNL
RAND DRILLCo 23 Park Puace ney

How To Make a Dynamo

OR MOTOR. horse power size, i]!ustrmed with
full working drawings. By Edw, Trevert, Price l0e.
Bubier Pablishing Co.. Lynn, Mass,

<« ‘““WOLVERINE” =

GAS & GASOLINE ENGINES

STATIONARY AND MARINE.

The * Wolverine ” is the only revers-

imle marme€35 engineon the market.

Itisthe lightest engine forits power.
Requires no licensed engineer. Ab-
solutely safe. Manufactured »y

WOLVERINE MOTOR WORKS,
12 Huron St., Grand Rapids, Mich.

EXPLOSIVES AND THEIR MODERN

Development.—By Prof. Vivian B. Lewes. Four lec-
tures delivered before the London Society of Arts, on
the explosive mixtures and compounds of modern times.
Gunpowder and the recent improvements in its come
position, guncotton, nitroglycerine and nitroglycerine
preparations, smokeless powders, ex losivesfor blastlng
purposes. Contained in SCLENTIFIC AMERICAN §
Mﬁlﬁ’[‘ Nos. 999, 1000, 1001, 1002, 1003 and
Pricell cents each or 60 cents for the series.
1'0 be h(ld at this office and from all newsdealers.

SANITARY SOAP VASE

PREVENTS disease, waste, pilfer-

ing of soap, cloggine of waste pipes,

stain_of marble, uncleanly soapdish.
AFB.I(DS each user fres dry

’1‘ he Onlu Clean, Sanitary, and Safe
way to use soap.

Agents Wanted.
Sanitary Soap Vase Co.,
Aqueduct Bldg.,, ROCHESTER, N. Y,

POSSIBILITY OF LIFE IN OTHER

Worlds.—A most interesting discussion of this much
dewated gquestion by the ¢¥reat astronomer, Sir Robert

Ball. ontained in SCIENTIFIC AMERICAN SUP-
PLEEMENT, No. 992. Price 10 cents. 'L'o be had at this
oftice and from all newsdealers.

SINTZ GAS ENGINE GO,

GRAND RAPIDS, MICH,

Manufacturers of the Sintz Sta-
tionary aund Marine (Gas and
asoline Kngines. Especially
adapted for Boats and Electric
Lighting. Runs with manufac-
tured or natural gas —Boats and
launcbes. Prices within the reach
of all. §F Send fer Catalogue.
Mention this paper.

AMERICAN, INC.

Experimental & Model Work

E V. BAILLARD, 166 Liberty Street, N. Y.

ROCK

555 BRE A

ll | BOWER THAN ANV OTHER m‘Y‘EA‘f?J.;i
MopERN
MINING Ql’Z‘E HNERY

GﬁTES IROH WORKSoee: T

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot we overestimated. Its circulation
is many times greater than that of any similar journa)
now published. Tt 2oes into all the States and Territo-
ries, and is read in al) the principal lisraries and reading
rooms of the world. A busincss man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for ibe SCIENTIFIC AMERICAN when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a .arger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of this page orad-
dress MUNN & CO.. Publishers.

361 Broadway. New York.

Catalogue
Free.

POWERFUL
SHEARS

Cuts to ¥4 inch sheet metal
and 3§ inch rods.

W. W. OLIVER,
Sta.B. Buffalo, N. Y.

NOW READY!

Fourteenth Edition of

Experimental Science

i

Il

REVISED AND ENLARGED.
120 I’ages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman.student, teacher, oranyone interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical 1llusions, the
Optical Projection of Opague Objects. new experiments
in Projecticn, Iridescent Glass, some pmnts in Photo-
graphy, including Hane Cameras, Cane Cameras, etc.;
Systems ef Elec trical Bistributien, Electrical Ore ¥ind-
er, Electrical Rocker, Electric C)nmes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantially and beautlful
bound. Price in cloth, sy mail.$4. Half morocce,

BF " Send jor rilustrated circuiar.

MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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[NDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

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

¢ Our New aud Revised Catalogue of Practical and
Scientific Books, 90 pages, 8vo, and our other Catalogues
and Circulars, the whoie covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t(;:jmy one in any part of the world who will furnish his
address.

ABBORUNDUM

ARDEST ABRASIVE KNOWN. F

IAMDND OWDER SUBST|TUTE. oy R.
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DEER PARK,
On the Crest of the Alleghenies.

To those contemplating a trip to the mountains in
search of health and pleasure, Deer Park, on the crest
of the Allegheny mountains, 3,000 feet above the sea
Jevel, offers such varied attractions as a delightful
atmosphere during both day aud night, pure water,
smooth, winding roads through the mountains and val-
leys,and the most picturesque scenery in the Allegheny
range. The hotel is equipped with all adjuncts con-
ductive to the entertainment, pleasure and comfort of
its guests.

The surrounding grounds as well as the hotel. are
lighted with electricity. Six miles distant on the same
mountain summit, is Oakland, the twin resort of Deer
Park, and equally as well equipped for the entertain-
ment and accommodations of its patrons. Both hotels
are upon themain line of the Baltimore and Ohio Rail-
road, have the advantages of its splendid Vestibuled
Limited Express trains between tae East and West.
Season excursion tickets, good for return passage until
October 31, will be placed on sale at greatly reduced
rates at all principal ticket offices throughout the coun-
try. One way tickets, reading from St. Louis, Louis-
ville, Cincinnati, Columbus, Chicago, and any point on
the B. & O. system to Washington, Baltimore, Philadel-
phia or New York, or vice versa, are good to stop off at
either Deer Park, Mountain Lake Park, or Oakland, and
the time limit will be extended by agents at either
resort upon application, to cover the period of the
bolder’s visit.

The season at these popular resorts commences
June 221d.

For full information as to hotel rates, rooms, etc.,
address George D. DeShields, Manager, Deer Park, or
Oakland, Garrett County, Md.

BUbHNELLS PERPECT LETTER COPYING BOOKS

Make perfect copies of let-
ters with ordinary office ink.
j| No press rec{ uired. ‘Books roll
up to make the copy. Indis-
ensable to the traveler and
or private use. Sent by mail.
postpaid, on receipt of pnce
Note size, 6x10 inches....$1.00
Letter size, 10x12 mches, $1.30
Send for circular ana agents
terms. Alvah Bushnuell.
403 Chestnut St. Phrladelphla Pa,

A NEW PIPE WRENCH

Grips quickly and firmly, G A LVANIZED
as well as other pipe, and witl not Crush
it. Won’t lock on pipe. Does not mar a nut
or highly polished fittings. Other features.
All dealers.

@' Send for Little Book, Free.

SAILING
YACHTS

LAUNCHES

RAC' NE-BOAT-MFG©;
RACINE, WIS, U.5-A
DE.EIGNERS AMND BUILDERS,.

PRI AND WORK GUARANTEED
68 PAGE

Is Your Factory Light ?™

Asbestine White Cold Water Paint—Powder form.
Readyfor instant use. For Factories, Workshops, Mills,
Railroads, Breweries, etc. Warranted Not to _Scale.
Send for small quantity for Trial— Sent FREE.
GEORGE 8. ADAMS, No. 5 Court Sq., Brooklyn, N. Y.

HELLO, CENTRAL!

Do you use telephones? If so, we can give
you just what you want. Our specialty is Blake
T'ransmitters. Thereis a ““ best ” in everything,
5 and ours are the best. We supply complete

gl telephones or all or any of the partsto construct
a te] hone Write for illustrated catalogue.

X INTERIOR TELEPHONE s

131 Liberty St., New York.
END for Catalogue of

% the Musical Instru-
ment you think of buying,
Violins repaired by the
Uremona System. (. STORY,
26 Central 5t., Boston, Mass,

SCIENTIFIC AMERICAN SUPPLE-

MENT. Any desired back number of the SCIENTLFIC
ANERICAN SUPPLEMENT can be had at this office fer
10 cents. Also to be had of newsdealers in all parts of
the country.

SAFETY THRUST GOLLARS
=OLTIy AND SPLIT.
Of charaster andat pricetosuit
themost critical buyer., Tiealers
in shafting will eonsult their'y)
interests in writing for Price

List and Discounts.
THE GOUVERNEUR MACHINE (0., Gouverneur, N. Y.

A\ rchitectural J3ooks
Useful, Beauli_fql and Cheap.

Any person about to erect a dwelling heuse or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church,
school house, club house, or any other public building
of high or low cost, should procure a complete set of
the ARCHITECTS’ AND BUILDERS’ EDITION of the ScI-
ENTIFIC AMERICAN.

The information these vorumes contain renders the
work almost indispensable to the architect and builder.
and persons about to build for themselves will find the
work suggestive and most useful. They contain draw-
ings in perspective and in color, together with floor
plans, costs, location of residence, etc.

Two volumes are published anpually. Volumes1 ta
18, which include all the numbers of this work from
commencement to December, 1894, may now be obtained
at this office or from Booksellers and Newsdealers.
Price, stitched in waper, $2.00 per volume. These vol-
umes eontain all twe plates, and all the other interesting
snatter pertaining to the work. They are of great per-
manent value. Forwarded to any address.

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

'MONITO

DAIMLER MOT

OR COMPANY,

BUILDERS OF

Highest Grade Single and Twin Screw Launches.

No s
tricit
Run

OFFICE AND WORKS, “STEINW

Safest, cleanest and speediest power boat built.

moke or smokestack, no boiler, no elec-
y. No steam or naphtha under pressure.
on one pint of gasoline per horse power

per hour, and are under way in less than one
minute.

No licensed engineer or pilot.
Also Stationary Motors.

i Send for lllustrated Catalogue and Price List.

TENTS.

We manutacture Tents of every varlety and size,

ur orde

strated Catal
niture, if you &re-ipteres
address and six cents in sta

GEO. B. CARPENTER & CO.

202-=208 So. Water St., CHICAGO

PRENTISS TIME SYSTEM

8, 30, 60, 90 and 100 day movements.
SYNCHRONIZEN CLOCKS
Synchronizers fer Time-Stamps and Record-

ers. Also Mechanical Self-winding Clocks.
CALENDAR CLOCKS
Tower Clocks, Outside and Synchronized
Sign Clocks. Clocksrentedin New York City
& Send for pamphlet and particulars.
The Prentiss Clock Improvement Co.,
49 DEY ST., NEW YORK CITY.

of
L o

CALENDOLI'S TYPESETTING MA-
chine.—Bescription of a_machine recently invented by
Father Calendoli, a Sicilian Dominican, which permits
an experienced operator to conpese tifty theusand let-
ters an hour. With 7 illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1005. Price 10
cents. To be had at this office and from all newsdealers.

ALGO VAPOR LAUNCH

Engine and Helm Controlled from Bow
'[‘ | Latest improved and only 12 to1 Motor
B now ready for the market. 18 to 40 ft.
Launches, 2. 3, 5apd 7 horse power.

No licensed Engineer or Pilot required. Speed and Safety
guaranteed. No Bangerous Naphtha or Gasoline used.
Marine Vapor Engine Co., Jersey City, N. J.

AY,” LONG ISLAND CITY, N. V.
AGENTS &75'a wee.

At home, using or selling Gray
Plater, or collecting goods for us
to plate. We do all kinds of plat-
ing at our works, manufacture the
materials and outfits, and teach

t,]n:, art. Wesell the only complete
outﬂt including lathe, wheels, tools
und marerinlsfor polishing, prepar-
lng, plating nnd finishing every-

thing, Ciroulsrs and prices free.
Grl & Co.. Plating Workes,
4, Oolumbus, Ohlo.

DRY BATTERIES.—A PAPER BY L. K.

Behm, treating of open circuit batteries, historical dry
batlenes, modern dry batteries, Hellesen’s battery.
Bryan’s battery, Koller’s battery, and the efficiency of
dry cells, With 3 1llustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 10001. Price 10
cents. To be had at this office and from all news-
dealers.

MACHINE WORK SOLICITED, .Comoicte
Modern Machine Tools. Pattern Making, Designing,
Experimental Work. Technical asslstance lf required.
Best facilities, very reasonable prices. P. PRY1BIL,
31:2-524 West 41st Street, New York.

Blcycles

Shipped anywhere
C.0.D. Saving you
— Wdealers profit.

"'-' i $100-08kwood for$62.50

/i $85 ‘Arlington’ “ $45. 00
VY <837

= W $10 90

Tatest models, wood or steel rims; pneumatic tires; weight 1735

to301bs.; all styles and prices. Largeillustrated cataloguefree.

Cash Buyers’Union,162 W.VanBuren St.B131,Chicago

PATENT SAI.E bldsunt:lJunelﬁ 1895, fer Nawy

l<ne (zuide. Letters Patent No. g 27, issued April
23.1895. To be oxened in public and awarded to the
UG. KAEMPFER, Sheboygan, Wis.

The undersigned will receive

highest bidder.

PUMPS For COMPRESSING
OXYGEN & HYDROGEN

GASES wro CYLINDERS'

BY HAND POWER.PRICE $ 15.00
SENDFOR CATALOGUE N22 TO

CHAS. BESELER. -
218 CENTRE ST,NEW YORK.

THE INQUISITION IN MEXICO.—A

most interesting historical paper, being a narrative of
the experiences of Miles Phiilips, one of the members
of a trading and discevery expedition to Africa and
America titted out in England in 1567, and placed under
the command of Master Jehn Hawkius. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1004,
1003 and 1006. Pricell cents each. To be had at
this office and from all newsdealers.

ﬂlll New 50c. Telephone

Entirely newand eriginal. The receivers
of this @utfit are se censtructed that they
have extrasrdinary aceustic preperties. A
whispermay Weplainly heardat58 ft. Ne battery
required. Receivers are imitatien bard rubber, the
: samcia form asused on regular instruments. Fer
inside and all shert lines this is better than a $160
Qutfit. Complete for both ends with all accesseries and instruc- >
ons fer usiog. Sent byexpress on receiptof 50¢. or bymaii for 12¢. 2xirs,

R. H. INGERSOLL & BRO.65 CORTLANDT ST. N. Y.GI'!'\"-

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, STEEL: PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, New York, N. V.
Maunfactory Established 1761,

MANVEL WIND MILLS

with Ball bearing turn-
table. Galvanized Steel
gl Mills and Towers.

£ Your address calls for
half-tone engravings.

WILLIAMS MFG. CO.

Kalamazoo, Mich.
16 MurraySt., New York.
36 So. Market 8t., - Boston.

MACHINES. Corliss Engines. Brewers’
and Bottlers’ Machinery. THE VILTER
MFrG. CO., 899 Clinton Street, Milwaukee, Wis.

IC

ENGINES.

GASOLINE

14 to 73 horse power. Far Propelling Boats of all kinds.
Cheapest Fuel, Absolute Safety, No Licensed Engineer,
Simple Construction, Flundreds in Su(..cessful Be.

=W Tl!,i. fm' illustrated catalogue, NE GO,

LORBE GAS hhug{
Merlon Avenue & 49th Street, PHILA]}EL‘PB‘I’A. PA.

VAPOR ENGINE ano
POWER COMPANY,

8 ERrie StreeT, Grano Rarios, MicHican.
CASOLINE LAUNCH ENGINES ano LAUNCHES

SEND FOR CIRCULAR.

THE ELECTRIC [_AUNCH CO.

OfFICE AND WORKS: 186 STREET
MORRIS HEICHTS.NEWYORKCITY.

THE AUSTRALIAN PATENTS DEVELOPMENT
CO., Melbourne, require AGENTS throughout the world.

MEsSSRS. MUNN & Co, Solicitors
of Patents. have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention Klobably is
gatentableb y writing to Munn & Co.

ommunica tions strictly confidens
tial. A handbook of &tents and
how to obtain them sen free.

PATENTS

taken through Munn & Co. receive
specml notice in the Scientific Amer-
ican. This splendid weekly paper
elegantly illustrated, has the largesé
circulation any scientific work.
$3 a year. Specimen copies free.
Address MUNN & C
New York, 31 Broadway.

PRICES on Small Motors, Dynamos, and Castings for

. L. Grubb, Columbus, 0.

[

MADE TO ORDER

same, for 2e. stamp, Wi,

1mported cloths—Suits and @vercoats
from 810 to $20—the style and material
you select. We are direct importers
—guarantee perfect fit, superior work-
manahm and finest trm\mmga We

ay_ express charges to any part of
the United States. Goods sent C. O. D.,
with privilege of examination. write

\h@ forfree catalogue, samples and measur-
l.

THE PROGRESS TAILORING ©O.
262 and 264 State St., Dept.

ing instructions.
Chigago, Il

31,

AMERICAN PATENTS.— AN INTER-

estingand valuabletabie shewing the number of patents
granted fer thevarious subjects upon which petitions

havebeen filed from the beginning down to December
1894. Commlned in SCIENTIFIC AMERICAN SUP-

PI.EMENT, No. (2. Price 10 cents. To be had at

this office’and from all newsdealers,

TYPE WHEELS. MODELS & EXPERIMENTAL WORK.SMALL MACHINERY|
NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N.V.

7%= $ [ HAND BONE, SHELL AND
N ©

CORN MILLStor Poultrymen.

s, Circular and testimonials Free.
WILSON BROS., Easton, Pa.

WORCESTER POLYTECHNIC INSTITUTE,
Worcester, MNass.
Four years’ coursesin Civil, Mechamcal Electrical En-
ineering and Chemistry. New and extensive labora-

%or)es and workshops, thoroughly equipped. Expenses
low. For catalogue and information address
T. C. MENDENHALL, President.

I3

ESCOE.

L W.&'D.MOGELY.
BAYONNE CITY. N.J.

SCIENTIFIC AMERICAN DYNAMO.

Description of a plain shunt-wound dynamo of simple
construction, capable of supplying a current of from 60
to 75 110-volt incandescent lamps. or of being used as a
5h. p motor. This machine was constructed especially
for the benefit of the readers of the Scientific .4 merican,
by Mr. W. S. Bishop, of New Haven, Conn. t is de-
mgned to meet the wants of mechanics and amat.eurs
0 desire to construct a simple dynamo for their own
use, but who do not care to enterinto the subJect scien-
tifically. With 24illustrations. Contamel in SCIENTIFIC
AMERICAN SUPPLEMINT, No. 8¢5, Pricel0cents. To
behadatthis office and from all newsdealers.

WELL DRESSED MEN

.-  wear only merchant tailor made clothes.

E A Tailor-Made
Suit For
$10.00

We'll make to your measure a Frock
or Sack Suit of
ALL WOOL GOODS
e%ual to any tailors §18.00 garmentfor
$10.00 Other Suits and Trousers just
as cheap. We save 58 per cent by
buymg big lots of woolens direct from
the mills—that accounts for it
All goods sent C. 0. D.with prlvllege
of exammatmn bemre paymg express
agent. ex press cha
end for samp esof cloth and fuu
particulars. free.

l.OI.lls X VEHON. Tailor, 323 Dearborn St., Chicago.

of scientific attachments.
Cataloques free. J. B.
189 LaSalle St.. Chicago.

© 1895 SCIENTIFIC

And

CRITERION MAGIC LANTERNS stecamicons.

0il, Lime or Electric Light. Front of Lanterns easily removable for substitution

‘We make lanterns and views for all kinds of uses.
COLT & CO. 115 &£117 Nassau Street, N\ew York,
50 Bromtield St.. Boston. 131 Post St., San krancisco.

AMERICAN, INC.

CLAY2TORBENSEN, GLOUCESTER CITY, N.J.
DESIGNERS & BUILDERS OF YACHTS,
LAUNCHES »~° HOUSE BOATS.

SEND B CENTS FOR CATALOGUE.
To_purchase a Model

WA.NTED. Railway Mail or B

e Car, Scale about 8 or 1 inch to fhe foot. State

i ce and send (Ieuferlglnoru or photogr [{nh to F LEI\[IVG
IL CATCHER AND DELIVERER CO., ERIE,

Bay

AMTEUR PHOTOGRAPHERS 7.

The Best Blue Print Paper 1s our
] FRENCH
L(_I SATIN JUNIOR.

e 4x5 ver (-ro-s, &1 00

Doesall that silver paper will. Unsurpassed for beauu-
ful definition. Keeping qualities guaranteed for one
year. Moneyreturned if not satisfactery. @3 New Book
on Blue Printing, Sample, and Price Lis ‘sent Free.

J. C. MILLEN, 923 Arch Street, PHILADELPHIA PA.

A Valuable [3ook

12,500 Receipts.

708 Pages.
Bound in Sheep, $6.
This splendid work contains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the =ci=
entific Americau duringthe pastfiftyyears; together
with many valuable and important additions.

Price 85.
Half-Morocco, $6.50.

Over 'I'welve Thousand selected Receipts are
here collected; nearly every branch of the useful arts
being represented. It is by far the most comprehensive
volume of the kind ever placed before the public.

The work may be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world; the information given
being of the highest value, armnged and condensed in
conciseform convenient for ready use.

Aimost every inquirythatcan be thought of. relating
to formuige used in the various manufacturmg ineus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

hose whe are engaged in any branch of industry
probably will find in this beok much that is of practical
value in their respective callings.

Those who are in search of independent business or
employment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excellent

suggestions.
8~ Send Jjor Bescrimtive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 Broadway, New York,.
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J{Dverhsements.

CORDINARY RATES,

Inside Page. each insertion. kZ) cents a line
Back Page. each insertion. %1.00 a line

8P~ For some classes of Advertisements, Special and
Higher rates are required.

T'he above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate tyve. anravm§s may head acver-
tisements at the same rate per agate line, by measure-
ment, as the letter press Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

NEW ~ MAIL
$85

Highest Pgssible Grade.
Price for 1895, =
Men's
and
Ladies’

Pat-

Boys'and Girls’ Wheels, $15, $20, $40, etc.
Wm. Read & Sons, I07Wash|ngton St., Boston

MANUFACTURE OF BICYCLES.—A
very comprehensive article giving the details of con-.
struction of every part of these vehicles. With 15 en-
gravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 908, Price 10 cents. To be had at this
office and from all newsdealers.

|

BICYCLE LIGHTNING
CHAIN co.
P. 6. Box 1568, New York City.

buys a beautifullittle Canoe; or
éxgmﬁcen Pleasure Boat for

g}ITm-gu (;AN\!’;SOI'\:;,H“E'? $l 2__5

ACCOUNTANTS

who use the Comptometer
have no trouble with their
£ trial balance, Has it ever oc-
i curred to you that by getting
one you might save lots of
time, avoid mistakes and not
ruin your nerves ?

Write for Pamphlet

FELT & TARRANT MFG CO.

52-56 ILLINOIS §T., CHICAGO.

$183

cnmﬁmﬂ“" ER

Al 4 Prie

B{ml@ Watches, Guna, Bn ies, H au

ilu:.hmee \Organe, Psmg'ﬁ ‘éu:e;:1l"!1:‘0|5
Bcllea of all varisties and 1000 ofher articles
Lista free. Cu104Go SCALE Co., Chicago. I,

They All Like It.
The Ladies Like It.
So Do The Men.
Children Enjoy It.
Layman Pneumatic Boats.

Place your order in time to
be filled for this season.
Free—@ur Descriptive Cata
logue and Price List.
Address H. D. LAYMAN,
851 Broadway, New York.

P tN Tog ;
P Ewrm.un‘

BRANCH OFFICES W TWENTY-NINE PRIN

-
IMmPROVEMENT THE ORDER OF THE AGE.'' et

A 2Three New Model

Sty Premicr Typewriters

———Nos. 2, 3 aAnD 4

HAVE YOU EXAMINED THEM ?
Many Improvements Heretofore Overlooked by Other Manufacturers.

Address THE SMITH PREMlER TYPEWRITER COMPANY, Syracuse, N. Y,, U.S. A.

ciPAL. CITIES IN THE UNITED STATES.

1333033033000 00 030000

Zorg  $85 anD $100

FIVE MODELS-LADIES' AND MEN'S.

Weights, 18 to 25 pounds.
40 Page Calalogue seni for poslage.

RIDE A MONARCH =KEEP IN FRONT

AR EERESEONEORNN

- {MONARCH CYCLE CO.

| CHICAGO, U. S. A.
New York. Memphis, Detroit, Denver. Sait Lake '
i 4 GRANCHES‘C.(y. San Francisco, Portianad, Toronmo
1 -ll;lllsttiilil!!ill!!sll!ilﬂslli‘lssts

KUDAK $6.00

to $100.00.

The lightestand most practical cameras for hand
or tripod use. An illustrated manual, free with
every Kodak, tells how to develop and print the
pictures.

‘. I‘Q(“UI"‘I‘....‘&!.I‘t!li'.

Eastman Kodak Company,
Send for Rochester,
Catalouge. . Y.

ERFORATED
P B

Are Warranted the Highest of all
High - Grade Machines Built in the
World, Regardless of Price.

™ Catalogue Free.

¢

1 to 50 EL P.

Motor of 19" Century

Ca,n be used any place, to doany
and byany one, No Boil-
o Fire Vo S8team! No
N\ Ashes! Nn (xuu es! No Hngis
neer! A perfectly gafe Motor
for all places and purposes. Cogt
of eperat out one cent an|
houwrtoeach indicated horse
= er.  For eirculars, ete., ad resa
Charter Gas Engine Co,
P. O, Box 148, sterling, I1l.

=
'E.wmou‘\'. BxuamitiTy,
BIMPLICITY, BAFETY.
e R

St

The
American
- Bell Telephone
Company,

| 125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, sranted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
covering all forms of
Microphone Transmitters

or contact Telephones.

Lw.ﬁ_.ﬁ..‘.

S ———

INDIANA BicycLE Co., INDIANAPOLIS,

Premo Gameras

Premos
Produce
Perfect
Pictures

Are perfect in_ construction, workmanship
and finish, and contain more modern im-
provements than any other Camera. We

make several styles and guarantee themall

ROCHESTER OPTICAL CO.

22 SoUTH STREET, ROCHESTER, N. Y

PRIESTMAN SAFETY OIL ENGINE

* Phenomenally low in costof operat'ion."—ﬂ‘rankhn Inst.

NEITHER K =
eros
STEA I ‘(y)[ ene, NOT Gasoline :{ \'
ENGINEER i@ ]
Ecenomical, Simple, Safe, Au- 54
tomatic. Fer Electric Light-

ing, Pumping, Milling, etc.
PRIESTMAN & COMPANY, Inc. m
Front and Tasker Streets, » « Phllnde]phln

THE BICYCLE: ITS INFLUENCE IN

Health and Bisease.—By G. M. Hammend, M.D. A val-
uableand interesting paper in which the eubJect 18 ex-
haustively treated from the following st(mdpolms 1.
The use of the cycle by persons iu health. 2. 1'he use of
the cycle by persons diseased. Cont,umed in SCIENTIKIC
AMERICAN SUPPLEMENT, No. 100:2. Price 10 cents.
To be had at this office and from all newsdealers.

Owr facilities are the Best in the World for the
Productien of the Finest Possible Results. Every
Machine Fully Guaranteed.

21 Ib. Scorcher,
Ladies’ 22 Ib.,

= = = =

$8s.00
75.00

IND., U. S. A.

BEARTORS Recordmg Instruments.

Pressure Gauges, Vacuum Gauges. Volt-
meters, Amperemeters, Wattmeters, and
Thermometers, make continuous records
Pay and Night. Will pay for themselves.
Every mstrument ful ﬁygnguara.nteed and

sent on 30 days’ trial. Send for Circu-
lars and Specimen Chart.
The Bristol Company, Waterbury, Conn,
BENIS RS e iy TOOLSME st
R
C.H.BESLY & CO.

CATALOGUE
CHICAGO, ILL.U.S.A.—

BACHELDER ADJUSTABLE
SPRING INDICATOR.

Always ready for use atany
n speed o1 pressure.

This instrument received a special
diploma at the World’s Exposition,

wETINE W

JESSQP'S STEELTEr

M JESSOP & SONS L2 91 JOHN. ST NEVICYORK
S cientific Pook (atalogue
RECENTLY PUBLISHED.

Our New Catalogue containing over 100 pages, includ-
mg werks on mom than fifty different subjects. Will
ailed free { address on applicatien.
MUI\ N & LU., Pu lishers SOIENTIFIC AMERICAN,

361 Broadway, New York.

Split Die & Tap Holders fmﬁ’iﬂﬂiﬁ%

Serew
Ta;

Four assortments for

each holder, holding up
to and including 14 sizes,

Send for fully illus- N
trated catalogue,
WELLS BROS. & €0, P. 0. Box B, Greenfield, Mass,

Chlcago, 1893, for Cenvenience, Mechanica
" wressure. g@=cgtalogue B sent upon application
THOMPSON & BUSHNELL CO.,112 Liberty St.,New York
Froml to 40,000 Pounds Weight
of Open Hearth, Chester or Bessemer Steel,
GEARING OF ALL KINDS, CRANK
EASTINHS SHAFTS, KNUCKLES FOR
CAR COUPLERS.
Cross-Heads, Rockers, Pispbon-Heads,
CHESTER STEEL CASTINGS CO.

Works, Chester,Pa. Oﬂlce, 409 lerary St., Phila., Pa.
™ 7Su USE GRINDSTONES?
i If so, we can supply you. All sizes
— kept in stock. Remember, we make a
specialtyof selecting stones for all spe-

cial purposes. (F" Askfor catalogue.
The CLEVELAND STONE €O.
That you can run
yourself.
That is Clean

Coustruction, and Accuracy under all
Trueto Pattern. Sound. Solid.
ete., for Locomotives. Steel Castings of every description.
= mounted and unrmonuted. always
2d Floor. Wilshire., Cleveland, O
and Safe.

Send 10 cent stamp for Ilustrated Catalogue of . . ,

GAS ENGINE AND POWER COMPANY, 185th

© 1895 SCIENTIFIC

LAUNCH 7~

That requires
neither Licensed
Engineer nor
Pilot.

THE ONLY NAPHTHA LAUNCH.

St., Morris Heights, New York City.

AMERICAN, INC.

[May 25, 1895.

New

l}"“’"

ENEI"E Boilers and Machine Tools.
s and Second-hand., Send stamp for

“Machinery & Supplies.” W. P. Davis, Rochester.
Emery Wheels, Grmdmg Ma-

M E R Y » chines and Guinsers’ gplles.

Qulck process and large stock, When in a hurry,
buy of THE TANIT'E CO.. NEW YORK CITY,
CINCINNATI. and STROUDSBURG, PA.

MODEL & EXPERIMENTAL WORK

S. P. DENISQN, 143 Center St., New York.

CIDER & WINE PRESS
MACHINERY.
POWER AND HAND PRESSES.
., (Capacity,10to120 Bbis. inten hours.)
8end for 50-page Catalogue.
#2 Empire State Pulley and Press Co.
FULTON, OSWEGO CO.,N. Y.

PUZZLE PENKNIFE, 100.

— Bost gteel
e S BB s g con-
celed Innicks
elhandla, Press the buttan and it opens, Worth 250, asa knife and $5. (< as
npuzzle. A sample ofour 1000 Bargains, mailed poatpaid with Cat, for 10c,
BOBT, H, INGERSOLL & BRO, 66 CORTLANDT ST, N, ¥, CITY,

¥ ESTABLISHED 1845.

The Most Popular Scientific Paper in theWorld
Only $3.00 a Year, Including Postage.
Weekly==532 Numbers a Year.

This widely circulated and splendidly illustrated

paper is published weekly. Every number contains six.
teen pages of useful information and a large number ot
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity,Teleeraphy, Photograpby, Archi-
tecture, Agriculture, Horticulture, Natural History,
ete. Complete list of Patents each week.

Terms ot Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the Unitcd States,
Canada, or Mexico, on receipt of T'hree Dollars by
the publishers; sixmonths, $150; threemonths, $1.00.

Clubs.—8pecial rates for several names, and to Post-
masters. Write for particulars.

T1'he safest way to remit is by Postal Order, Draft, o1
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed
seldom goes astray, but is at the sender’s risk. Addres,
all letters and make all orders, drafts,etc., payable to

MUNN & CO., 361 Broadway, New York.
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Sciemitic Qmerican Supplenvent

Thisisa separate and distinct publication from TH?
SCIENTIFIC AMERICAN, but is uniform therewith i1
size, every number containing sixteen large pages ful
ofengravings, many c¢f which are taken from foreiga
papers and accompanied with translated descriptions
THE SCIENTIFIC AMERICAN SUPPLEMENT is publishee
weekly, and includes a very wide range of contents. Il
preserts the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Arch@ology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineeriog, Mining, Ship Building
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine.
etc. A vastamount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT. for the United States,
Canada, and Mexico, $6.00 a year; or one copy of th
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00:
Single copies, 10 cents. Address and remit hy posta:
order, express money order, or check,

MUNN & CO., 361 Broadway, New York.

—_—
C" . I I . qp I . t . X
Bulding Edrtion,

THE SCIENTIFIC AMERICAN BUILDING EDITION is
issued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages, forming a large and
splendid Magazine of Architecture, richly adorned with
elegant platesand other fine engravings; illustrating the
most interesting examples of modern Architectural
Construction and allied subjects.

A special featureis the presentation in each number
of a variety ot the latest and best plans for private resi-
denceg, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with Floor
Plans, Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
bave won for it the Larzest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50a year. Remit to

MUNN & CO., 361 Broadway, New York.
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Teport Ehition

of the SCIENTIFIC AMERICAN, with which is incor-
porated “LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography
with the SCIENTIFICAMERICAN. Every number con-
tains about 50 pages, profusely illustrated. It isthe finest
scientific, industrial export paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessiong
—wherever the Sranish {anguage is spoken. THE S3CI-
ENTIFIC AMEF%iCAN EXPORT EDITION has a large
guaranteed circulationin all commercial places through-
out the world. $3.00a year, postpaid, to any part of the
world. Singlecopies, 25 cents.

&~ Manufacturers and others who desire to secure
foreigntrade may havelargeand handscmely displayed
announcements published in this edition at a very
moderate cost. Rates upon application.

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

PRINTING INKS.

The S8CIENTIFIC AMERICAN is printed with CHAS,
ENEU JOHNSON & (0.8 INK, ‘Tenth and Lombard
Sts., Philadeiphia,and 47 Rose St., epp. Duane, New York
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