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AMERICAN INSTITUTE FAIR,

The visitor to New York, if in the neighborhood of
63d Street and 8d Avenue, might walk by a modest
little Dorian entrance on the east side of the street and
never suspect he was close upon a great hive of indus-
try, where steam-driven shafting is flying among
many curious machines, with stone breakers hammer-
ing away, electrical dynamos giving out that inysteri-
ous energy which here is setting a hundred lights
aglow and there pumping water or pouring silently
into asleeping battery a potentiality that will awaken
into light and power when fly wheels are at rest. It
is the fifty-seventh annual exhibit of the American In-
stitute, and whoever may have seeq last year’s will
easily discover the progress made in a twelvemonth by
a comparison of mechanical devices and the mode of
applying them. What is most noteworthy is, perhaps,
the silence of the electrical generators; the buzz that
used to shake the floors and send bits of paper scoot-
ing through the air like Japanese butterflies is gone.
So still they are, one stands among them tempted to
ask if they are ‘ going.”

Then there is machinery for grinding grains and
sowing broadcast, for working over the summer fallow
land, and there are fruits and flowers—the stereotyped
show of garden and house flowers one may see at
any fair, or, saving the trouble, find in any florist’s
window ; and wild flowers that are not shown at fairs
and florists do not keep, the charming little plants that
ornament the woods aud paint the fields and hillsides,
not so fresh, to be sure, nor so brilliant, as those the
gardener shows, for they do not bear plucking so well,
yet beautiful they are, and more familiar and interest-
ing to those who love the country. Here is the golden
rod that has long been turning the fields to gold, and
its burning rival, the bitter-sweet, that climbs the hill-
sides and peeps up from under the rail fences with
copper-burnished blossomings; the woolly, long-leaved
mullein, that biennial- herb that springs from the
stoniest pasture, bearing flowers in large terminal
racemes ; the evening primrose that bloomns morning as
well as evening despite its name, and with four petals
of deepest yellow ; the Jerusalem artichoke with its
miniature sunflowers and enormous stalks; the wild
carrot in white, the bog onion in scarlet with its single
cup of fire, ruddier than the tulip and like a torch
upon the roadside,and phlox, smart-weed, spiderwort,
Jack-in-the-pulpit, sweet balsam, yarrow, butter-and-
eggs, sweet barbary, bur-marigold, thistle, wild aster,
and the rest of them.

There is a fine collection of foot and hand machinery,
none the less interesting because not always new;
though those familiar with its type will find instruction
in novel devices seen here and there. Here is the cir-
cular rip-saw, by the aid of which one man can do the
work of three working in the old way ; the work as
true and square as that by steam or water power, and
as easily dressed with the plane. It will rip boards or
planks of either hard or soft wood up to 3%{ inches,
and of any width up to 19 inches. Then there is the
improved combined machine, a scroll saw and a circu-
lar one, the scroll saw easily removed while on its
mandrel while its mate is being used; the boring at-
tachment for the combined machine with a sliding table
for the work, moving on firm ways and carrying it pre-
cisely to the auger or bit ; new cutter heads for making
grooves, gains, dadoes, rabbets, ete.; the improved
foot-power former having pedals like a bicycle, and
used for moulding brackets, scroll and panel work—
the speed of the knives being about 2,000 moves a
minute.

There is not, of course, anything novel in the sight
of a gas-engine driving a dynamo with the latter alter-
nately working a pump, setting electric lights aglow, or
charging a battery. Yet it is a very interesting specta.
cle, one not easily seen, and possessing a power for in-
structing the general public that volumes of electric
lighting literature could not hope to ‘accomplish.
‘“ Why not use the gas-engine directly with the pump ?”
is the question that naturally suggests itself to the ob-
server. The amiable attendant explains to him that
far more power can be got out of the coal when trans-
lated into gas and then into electrical energy than
when used directly under the boilers of the engine driv-
ing the dynamo. He means by this that the residuents
of gas making are so valuable that they almost off-set
the cost of mmaking the gas, which, because of greater
intensity, is a more economical fuel than the coal it is
made from. The secondary battery, too, placed as it
is on a shelf in clear sight, is an enjoying studyin itself.
You can see how it is connected up to the dynamo, how
cut off ; the operation of the little incandescent lights,
depending from the ceiling above, glowing when they
are connected up with this battery, even when the gas-
engine and the dynamo are at rest. Among the lamps
overhead sixteen-candle-power lights are made to glow
directly from the dynamo : the gas-engine working the
latter being of 4 horse power—eight lights to the horse
power. But, if the dvnamo be connected up with the
secondary battery for five hours, then, with all connec-
tion with the dynamo cut off, it will feed 52 of these
little lamps for several hours, and if then the dynamo
is coupled up with its own lamps, there will be 84 aglow,
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and all, as is obvious, coming indirectly from the energy
given out by a 4 horse power gas-engine.

The system of arc lighting used to light up the build-
ing at night is wholly new, and in itself will well
repay a visit to the exhibition. We are not in a
position to verify the statements as to its economy
made by its projectors, not having seen any tests, and
so are content to give a simnple description of the sys-
tem, repeating what those most interested say for it.
The lamp, even to the magnet, is new; the method of
regulating quite ditferent from others, and the gen-
erator as well. As will be remembered, in the early
days of arc lighting the lights were unsteady as well
as costly, requiring, most of them, 114 H. P. per light,
an extravagant expenditure of power, which later on
was reduced to 1 H. P. and quite recently to a little
less than that per lamp. It is easily calculated, this
divergence between the 18to 20 ampere types and the
9°6 to 10 ampere systems, by the well known equation
C? X R=W that is, the square of the current multi-
plied by the resistance of a lamp equals the power in
watts, and 746 watts equal one horse power. The 20
ampere systems burn, it is said, a short arc or with
carbons close together. The 10 ampere systems burn a
long are or carbons separated from ¢ to f5 of an inch.
A greater resistance in the lamps is the result ; the 20
ampere systems having 2 ohms and the 10 ampere
systems 5 ohms resistance in each lamp, though there
is a variation in this according to the conditions
in which the work is done. One of the sponsors of the
new system says : * Under this rule we find that the 20
ampere systems give $3 horse power per light, the 10
ampere systems give £3§ horse power per light. But,
in practice, they do not begin to attain 100 per cent
efficiency [this is clearly mmanifest], and we find themn
taking one and one-half horse power and one horse
power per light.” At a recent test of a new eight-light
dynamo worked by a gas-engine of seven indicated H.
P., the eight full arc lights were kept running, it is
said, with only 518 actual H. P., the engine having
ample power to spare; consuming no more than 132
cubic feet of gas per hour. This consumption came
down to 102 cubic feet when four lights were cut out.
The machine was then short-circuited without sparks
or injury toit, the expense of gas coming down to 42 feet
per hour. If this statement is not exaggerated, the new
machine made a fine showing, for five full are lights is
about all such a gas engine can get from the older
types of dynamos.

Here are the figures of this test as given by the mak-
ers of a well known gas engine who conducted it :

+
Number of lights. £
« <
8 8
o ]
: | g £ 3
- . s = a8
BlE (g8 | B
=] ] w | & [ =]
Gas consumed per minute.] 2°2| 21| 2 19| 17| 071|058
Revolutions of engine per|
minute ................ 180 | 180 | 180 | 180 | 180 | 184 | 184
Revolutlons of dynamo per; !
............... 1,300 1,300 1,300 11,300 |1,300 ;1,320 11,320
Slip of belt; ................ 10 10 10 10 10 10
p-c.|p.c.|p.c|p.ec|p.c.|p.ec
Actual H. P., including
friction.........e. ..., 518 358
Gas taken per hour i in cubic
feet..cooiiiennnnnnn .| 132 1261 120 114 | 102 | 4%°6 | 34'8

The new dynamo has long bearings for the armature
shaft, contains less wire than the old style, and conse-
quently has less resistance. The armature is of the
closed circuit type, the core being made of large iron
disks, insulated, the one from the other. The brushes
on the dynamo are not moved in regulating. Thefield
magnets of the dynamos are saturated to an extent
necessary to produce the standard current, and any in-
crease of current does not go around the field magnets,
as is the case in other systems, increasing their strength
and the current, but a path Isprovided outside the mna-
chine, so that the regulator may adjust the current-pro-
ducing capacity of the dynamo to the standard, and
thus insure the safety of the apparatus. Resistance, it
is true, is made use of in regulating, but not for the
purpose of compensating for the amount of resistance
turned off on the line. In regulating, it is usual to let
the current traverse the field magnet coils to the regu-
lator. When the current is increased, dependence is
placed upon the controlling magnet of the regulator
moving a mechanism and the brushes on the commu-
tator, thus short-circuiting the current through the
armature. But the current in the field magnets is
always the same as that on the lamp line. Suppose it
is not necessary to burn all thelights, a.nd some of them
are turned off.

By the old method no reduction can be made in the
current in the machine, but the surplusis short-circuit-
ed through the armature. This is a heating process,
and, while the method will work under slight changes,
and a few lights can be turned off with safety, users
must be cautioned not to turn off lights below a certain
number, say 50 per cent of the rated capacity of the
machines ; unless the lights gan be reduced to one, and
the one light be maintained at standard for any length
of time on the largest machines, it is not automatiq
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regulation. With the regulator of the new machine,
on the other hand, as each light is turned off, the cur-
rent in the machine is reduced. So, too, as lights are
turned off, the current cannot build up, as is the ten-
dency in other systemns, because the source of its induec-
tion has less lines of force; the automatic adjustment
allowing a sufficient amount of current to pass around
the field magnet of the dynamo to produce on thelamp
line the standard current. All this is what the projec-
tors of the new system say for it.

A colony of bees is a notable exhibit ; the bees, of
the yellow striped Italian type, moving restlessly about
because of the light coming through the glass case that
incloses them and the store they have been laying in
all summer. They are ‘*‘city ” honey gatherers, rang-
ing the parks, the flower markets, the private gardens,
and window flowering plants instead of the broad fields,
and are the more interesting because of this fact. The
hive is of the type used by the city bee keepers ; a sect
little known, yet quite numerous, so it is said. The
combs are easily removable without disturbing the
workers. Swarming is prevented by a simple device,
and the bees safely wintered in their summer stands.
The hives are kept upon the house roofs, whence, ac-
cording to Mr. A. J. King, an authority, the bees range
for four or five miles, sometimes as much as 100 lb. of
honey being taken from a single hive, with enough re-
maining to keep the bees through the winter. He says
he kept 100 hives for five years on a roof in Park Place,
half a block from the Post Office, and with good
results.

—_— it —
THE HOME OF THE HOP.

Puyallup valley, the center of the hop industry of
Washington Territory, has recently completed the
harvesting of an enormous crop, and its farmers are
congratulating themselves on the price obtained—
twenty-two cents per pound. The total cost, baled
and delivered at the railroad, was nine cents, and the
yield exceeded one ton to the acre.

The climate and soil of the Territory and of this par-
ticular valley are is so well adapted to the growth of the
plant, and its freedom from the pests of lice, mildew,
and other drawbacks experienced elsewhere is here so
uniformly complete, that a maximmum annual yield can
be depended upon with the same -certainty as the
summer’s sun.

The only ‘ glorious uncertainty” about it is the
market price. As,this fluctuates from five to one hun-
dred and twenty-five cents per pound, according to the
supply and demmand, the business is truly exciting.

An extensive grower, with hops at<five cents per
pound, finds himself unable to meet his liabilities,
while the following year the same hop yard may pay a
profit of $1,800 per acre if marketed at one dollar per
pound.

As the land, cleared of timber and planted with
vines, in rows seven feet apart and properly poled,
costs $300 per acre, to which must be added a kiln or
oven for drying and other paraphernalia, a man of
small means can ouly commence on an extremely small
scale.

The picking, which constitutes one-half of the ex-
pense of raising, is done by hand and must be paid for
in cash every night.
employment for men, women, children, Indians and
Chinese. The two latter excel the whites in rapidity
and thoroughness. One dollar per box holding ten

bushels is paid for gathering, and nimble fingers are |

necessary to fill two boxes per day.

The drying of the herb in the ovens is a delicate
operation, requiring the experience of an expert, as its
proper performance gives value to the commodity.

Experienced Foundrymen om Melting Iron.
BY ROBERT E. MASTERS.

Any one who is about to purchase a foundry cupola,

after reading the gilt edge representations in the differ-

It furnishes light and agreeable :

| previous records.

not a practical foundryman, and therefore does not
know that the most advantageous conditions must ex-
ist in cupola, blast, fuel, and iron to produce the best
results, reads an account of high figures obtained in
melting by some one who is ambitious to have his
namne attached toa performance that is to surpass all
The superintendent does not .stop
to consider anything about the size of the cupola, or
whether it is a 7,000 or a 70,000 pound heat, but he goes
to the foreman of the foundry and points out the
economy of melting at the figures contained in the ac-
count. Occasionally a foreman who has not the cour-
age to stand up for what he knows to be right, and is
afraid he will be considered incompetent, makes the
coke weigh light and the iron weigh heavy in what he
calls a trial heat, and presents a report that satisfies
the superintendent, and another magical melting act
goes on record.

During the past fifteen years the writer has traveled
considerably, and while investigating this question has
operated cupolas of various types from 18 in. to 72 in.
inside diameter. I have in a plain 38 in. cupola, where
everything was in right proportion and worked in
harmony, melted 10 pounds of iron to one of fuel in a
heat of 24,000 pounds, and the metal was fluid enough
to run light castings clean and solid, but I do not pre-
tend that these figures are a basis for any one else to
work on, for I have then gone in a foundry where they
had the most approved and improved type of cupola,
and could not melt 74 to 1 and call the iron melted if
the fate of the nation depended on the result. I have
never been able to reach the extraordinary high fig-
ures claimed by some men. My experience in actual
practice has been on an average of 7 to 1, and in the ex-
ercise of strict economy it has often been less than
that figure; much depends on the class of iron melted
and the quality of work to be poured with the fluid
iron.

I have frequently called at foundries where these
monumental reports originate, in hopes I could see
Aladdin with his wonderful lamp operating the
cupola ; but the days I called on the different foundry-
men claiming to melt with such a low percentage of
fuel there was always some reason why the lamp could
not be rubbed up to its proper brilliancy to make the
genii appear and produce the results published. If
space allowed, I could tell some very amusing stories
of how some of these reports are made up.

Mr. W. W. Snow, manager of the Ramapo Car
Wheel Works, who I believe has had as much iron
melted as any man in the United States, tells me that
7 to 714 pounds of iron to one of fuel gives him better
results than a higher ratioin producing good solid clean
castings, even in large heats. From conversations and
correspondence I have had with a large number of
other prominent foundrymen, I select the following
letters on this subject from gentlemen who are well
known as contributors to the technical press :

Frorp Thomas D. West, author of ‘‘American
Foundry Practice and Moulder’s Text-Book,” Cleve-
land, Ohio:

** With refereuce to fuel and melting, I can only say
that best of conditions must prevail, and the iron can-
not be expected to successfully run light castings where
1to 10 or less fuel is used in the cupolas now being

_generally used in the country.

¢ As for myself, I find no economy in trying to exceed
1to 7%4. To express what I mean by economy would
fill many sheets, hut my articles on this subject show
the stand I take.

‘It will not pay any foundry in the long run to try
melting with lowest percentage of fuel possible. Any
one could melt 1 to 10, and even higher, but the ques-
tion is, what kind of liquid metal would be produced ?”

From Geo. Vair, manager J. D. Murray Manufactur-
ing Company Foundry, Wausau, Wisconsin :

** Our average result for good hot iron is 1 to 6, using
Connellsville coke. We have no scrap at present, and

ent circulars and catalogues they receive, is liable to be- "our pig is heavy. I have melted at a higher ratio than
come thoroughly confused about which style to select. !this, but the castings would show cold shuts, there-

Each of them is represented to do more than any fore I consider it more economy for me to melt 1 to 6 or
or all the kinds that have ever been operated. On ac- 'even less than above that tigure.

count of some peculiarity in their construction, one is

‘‘There are better cupolas than the one we are ope-

made to believe they cause the wind to do a contortion rating, especially for coke, from which better results
act or go through some performance that ** melts the may be obtained; but were it known, more cupolas
iron more rapidly than any cupola” that has ever been | would be found melting 1 to 5 than over 1to 7, and it
introduced, and each one of them will ‘*produce a is an injustice to foundrymen to advertise such big

hotter and more fluid iron of uniform strength all
through the heat” than can possibly be obtained from

results merely to gain reputation.”
From David Spence, Supt. Foundry Geo. W. Brown

any other, and no matter which one is selected, we are & Co., Galesburg, Illinois :

told it will effect a saving in fuel of from 25 to 40 and

|

‘In regard to melting I could never do better than 1

even as high as 50 per cent over any other cupola to'7 and get good results. Where they claim such big
that has been offered on the market. And so the Ara-: things in melting there are always two piles of cast-
bian Nights stories go on, followed by a lot of refer- | ings, the good and the bad, and it is hard to tell which
ences and records of wonderful results obtained until is the largest. My experience has been with a plain
the unsophisticated foundryman concludes, by the in-'shell, and in every case I have remodeled to suit myself
troduction of one of the cupolas, he will require little with good results.

else than wind to melt his iron.

‘Last May I was on a visit to New York. While there

Foundry foremen have told me that the publishing 'I took charge of acast for a friend of mine. They use
of such phenoinenal results in melting iron as occasion- a — patent cupola, but I could not get the big results
ally appear in circulars and mechanical journals has claimed, such as1 to 12 and 1 to 14. I should like to
injured them in the estimation of the firm who em- : make a, visit to one of these shops where they get such

ployed them. For instance, a superintendent who is great results.

I have had charge of foundries in Nova,
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Scotia, Boston, Connecticut, and Illinois, and I have
failed to find it only on paper.”

From L. C. Jewett, Supt. Otis Bros. & Co., Yonkers,
New York :

“The very best melting that I have ever done was
714 to 1; that was in a good cupola with an excellent
blast and excellent Lehigh coal, and in a heat of 1§
tons, in Hartford, Conn. At present we are melting
about 614 to1. The Wyoming Valley coal I am using
is not as hard ordurable as the Lehigh Valley, conse-
quently have to replenish the bed oftener. Consider-
ing the quality of the fuel, I do not feel discouraged
with the new cupola I recently put up. The following
is the result of a heat:

Amount of iron melted..... ...ciieiiiiiiiiiiiiiian..

Amount of fuel consumed
Ratio of fuel to iron used

*“It should be said, however, that I melt iron, and 1
clain good results cannot be obtained unless iron is
melted hot. My ladles and cupola are in good condi-
tion when the heat is over, and bottom drops clean.

““With good Lehigh coal in a heat of 10 tons I feel
sure I could reach 714 to1, but one thing certain: I will
have the iron hot enough to look like white watered
silk as it comes from the spout if it takes 4 to 1.

‘‘ Here is a heat at the rate of 84 to1:
Amount of ironmelted.... ...co.cv vivt ciiiiiinnLan
Amount of fuel consumed..............ccocovvniinaan

‘ We have a cupola that lines to 46", air chamber all
round with 12 tuyeres evenly distributed, tuyeres 15"
from bottom plate, No. 6 Sturtevant fan running 2,800
revolutions, and I want to see some one take off a heat
at the above figures with best anthracite coal and make
a success of it. What I mean is, more castings will be
lost for not running or poured short from the metal
sticking to the ladles and thereby deceiving the mould-
ers; the value of said loss would be greater than it
would to have melted at the rate of 2 to1 of coal.

‘“ Let us analyze the two heats given at 1 to 814. We
have 700 pounds of coal saved over the figures in the
first heat. Our coal costs us here $5.50 per gross ton ;
taking the 700 pounds we have saved at the spigot
$1.72, and wasted at the bung by bad castings, badly
bunged-up ladles and cupela, and, worst of all, bad
temper from melters to core boy, well, say $10 in a ten
ton heat ; that is not extravagant to lose by cold shuts,
ete., as the result of dull iron.

“T am not conceited, and when you find any one who
can melt on an average at big figures, please send him
to me, as I am anxious to learn how it is done.”

We will not stop to consider heats of 25 to 100 tans,
for they are the exception and not the rule, but will
take them as they average in foundries throughout the
country. I have before me about all the reports of
cupola workings that have been published for several
years past, and I find among them a number from men
who claim, with cupolas of 35 in. to 40 in. inside diame-
ter, and in heats of less than 18,000 pounds of iron, to
be able to melt from twelve to over nineteen pounds of
iron to one pound of fuel. For instance, the following
figures look well on paper:

3 Amount of fuel con-|Ratio. of fuel to iron
Amount of iron melted. sumed.
17,920 pounds. 1,232 pounds. 1 to 14°54 pounds.
g'gm (13 635 . 1 " ]5-43 ‘e
8800 “ «“ 11660
10,700 ¢ 610 ** 11764 ¢
lB\lm [ m . ] . 19% (1}

Simply because I have not been able to reach these
high flgures, or see any one else do it, I do not say that
it cannot be done. I try to be progressive, and am a
thorough advocate of any improvement in machinery
or advancement in mechanical work, but I am not go-
ing to try to compel any man who is in my employ as
foundry foreman to produce results in melting iron
that are beyond anything I have known to be accom-
plished.

I would like to see some of these figures demonstrated,
and I am now talking to the men who claim to produce
them. I will present any man with $250 who will come
to our works (Marshall, Texas) and melt 18,000 pounds
of iron in a 38 in. cupola at a ratio of over fourteen
pounds of iron to one of fuel, and have the metal fluid
enough to produce good, clean, solid castings for loco-
motives, architectural work, and machinery. These
figures will give the one who undertakes it the highest
amount of iron to melt and the lowest ratio of iron to
fuel given in the above table.

I will furnish as good, or better, cupola to melt in
than can be found in the average foundry ; good blast,
first-class dry Connellsville coke, Scotch and American
pig iron, and a regular run of car and locomotive cast
scrap. All I ask is to do the weighing on the charging
floor and keep the figures jointly with the man who is
to accomplish it, and I will take pleasure in publishing
the results.

——————

WE have the greatest number of miles of railroad
track of any country in the world, but the Argentine
Republic can beat us and every one else for taking theirs
straight. Ontheroad from Buenos Ayresto the foot of
the Andes is a stretch of 211 miles without a eurve.
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AN IMPROVED CAR COUPLING,
A car coupling which is simple in constructionand de-
signed to be very effective and automatic in operationis
illustrated herewith, and has been patented by Mr.

CHISHOLM'S CAR COUPLING.

John W. Chisholm, of Liverpool, N. 8., Canada. In
the front of the drawhead is a recess adapted toreceive
the coupling link, and in a vertical central rearward
and upward extension of this recess is pivoted a dog
with a weighted upper end, the dog having a slot,
through which passes the pivot pin, secured in the
drawhead. On the lower end of the dog are two noses
or offsets, as shown in the small figures, one extending
horizontally and adapted to support the coupling pin,
and the other extending downward and adapted to be
operated on by the coupling. Thehead of the
coupling pin is pivotally connected with the
lower end of an armn having a slot in its upper
end, through which passes a pin secured in a
bracket on the end of the car, operating chains
extending from the upper end of the arm to
the sides and top of the car. In the front end
of the drawhead a key is held to slide in an
inclined slot, the key having a slot through
which passes a pin secured in the drawhead.
The lower end of the key is adapted to pass
into the coupling pin aperture to hold the
coupling pin temporarily in position, as shown
in the small figure to the right, when the
dog stands vertically, and it is desired to cut
out a carin a train of cars, the conductor rais-
ing the coupling pin and letting the key slide _
downward. The coupling pinis drawn to its
uppermost position by one of the handles at
either side or the top of the car, when the dog
dropsinto the position shown in the small fig-
ure to the left, its nose supporting the pin, the
link being held in horizontal position in the
opposite drawhead by the nose of the dog rest-
ing on it, and the coupling being effected by
the entrance of the link, which then pushes against the
bottom offset of the dog, causing the latter to assume a
vertical position and allowing the link to drop.
————t
A BAND CUTTER AND FEEDER FOR THRASHING
MACHINES.

An improved device for cutting the bands of sheaves
and feeding the loose grain to the thrashing cylinder
of a thrashing machine is illustrated herewith, and has
been patented by Mr. Karl G. Bareis, of Livingston,
Grant County, Wis. The thrashing machine cylinder
has at one end a gear wheel meshing into a gear wheel

BAREIS'

BAND CUTTER AND FEEDER,

attached to a shaft mounted in a frame carrying the
feeding and cutting mechanism. Centrally on this
shaft is a roller, over which, and over other loose rollers
mounted in the framne, passes an endless belt, leading
the loose.grain to the thrashing cylinder. Above this
belt, over one of the loose rollers, is a grooved feed
roller, mounted in vertically sliding, adjustable, and
spring-regulated bearings, the bearings being adjust-
ably connected by a link and lever with a feed bar
in front of another grooved feed roller, and below
which is a roller over which passes an endless slat
belt reaching to the front end of the frame, and there
passing around another roller. The rotation of the
thrashing machine imparts motion to the endless belt,
the grooved feed rollers, and the slat belt, the two
belts forning carriers for the grain to the machine,
the grooved feed roller having the spring bearings ris-
ing and falling according to the amount of grain car-
ried forward, while the link and lever connections of
these bearings with the feed bar operate to prevent
too much grain from passing to the machine. To a
rock shaft extending across the frame above the slat
belt knives are adjustably secured, being held in
yielding position in relation to the slat belt, so that
they will adjust themselves according to the amount of
grain thereon. The side bearings of the rock shaft
slide between guides on the side beams of the frame,
so that the shaft can be readily moved toward and
from the front end of the frame, and locked in posi-
tion thereon, to suit bundles of different lengths. A
belt-tightening device is provided to automatically
take up any slack caused by the rising of the grooved
feed roller and its pulley.

O
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AN IMPROVED SLED.
A sled particularly adapted for transporting logs in
places where bare patches of ground are frequent in
otherwise snow-covered roads, or in crossing bridges,

AN IMPBPROVED WRENCH.
A wrench which can be conveniently used where
nuts of different sizes and shapes have to be manipu-
lated is illustrated herewith, and has been patented

WHITE’'S WRENCH.

by Mr. Oscar C. White, of Wichita, Kansas. In mak-
ing this wrench for ordinary shop use both sides ar
made parallel, one end being adapted for square and
the other for hexagonal nuts. What may be styled a
bicycle pattern is designed to have one end of the
wrench smaller than the other, and both ends adapted
for hexagonalnuts. Either end of the wrench serves
as a handle for the jaw operating at the opposite end,
the jaw desired for use being easily adjusted by means

of the central thumb nut acting on the screw

rod.
— et e e,

Painless Poultry Killing.

Mr. F. Baden Benger, the president of the
British Pharmaceutical Conference, adopts and
recommends the following plan for the ** happy
dispatech” of poultry. A large wide-mouthed
stoppered bottle is kept charged with an ounce
of chloroform. When a chicken has received
sentence of death, it is held firmly under the

WENZEL'S SLED.

is illustrated herewith, and has been patented by Mr.
Karl Wenzel, of No. 91 First Avenue, New York City.
To the outer sides of the opposite side rails of the sled
frame, nearer the rear than the front end, are pivoted
the upper ends of arms having bearings at their lower
ends, in which is mounted a transverse axle having
wheels on its outer ends, whereby, when the arms are
swung down, the rims of the wheels will be below the
sled runners, and, the front end of the sled being
raised by the draught strain, virtually its entire weight
will be carried on the wheels. To adjustthe wheel-car-
rying arms, ropes or chains are attached to the runners
about in a vertical line with the top pivots of the arms,
and carried rearwardly around double pulleys mounted
on the axle, then around pulleys attached to the run-
ners in front of the end fastenings, the forward ends of
the two ropes being then attached to one end of a
strong chain. This chain is carried forward around a
sprocket wheel on the front end of the sled, then rear-
ward, and its free end connected with two other ropes
or chains which run rearwardly over pulleys attached
to the opposite top rails behind the axle, thence for-
wardly around the double pulleys on the axle, and
rearwardly again toa point of attachment farther back
on the top rails. The sprocket wheel on the front end
of the sled has reverse ratchet wheels and pawls, with
a single removable ratchet lever having a handle by
which the operator, while on the sled, may readily
turn the sprocket wheel in either direction, to adjust
and lock the wheels in position with their peripheries

‘| below the runners, or swing them rearward and up-

ward to allow the runners to rest on the ground.
—_——etr——

The Compass Finger Ring.
The old style of finger rings with a setting containing
a small compass is now being brought into use by elec-
trical engineers. Held near a line wire, the movement
of the compass shows at once whether a current is pass-
ing.
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left arm and its head slipped into the mouth
of the bottle. A few deep inspirations follow,
and the bird without a struggle becomes un-
conscious. Then, holding it by the legs, its
neck is dislocated by a quick stretch. The plan
is so simple thatit might be generally adopted.
————t e —
AN IMPROVED SASH LOCK.

A simple sash lock, easy of operation, and
which cannot be released from the outside of
the window, even by a force greater than the
sashes could withstand, is illustrated herewith,
and has been patented by Mr. George W.
Keeler, of Trenton, N. J. The upper sash
is formed with one or more vertical recesses or mortises
in the inner face of its side rail, parallel with the face
of the parting strip between the two sashways, on
which a vertically swinging bar is pivoted, the short
arm of the bar being adapted to enter one of the re-
cesses, when, to lock the sash, the long arm is swung
downwardly across the top rail of the lower sash, and
engaged by a stop secured to the window frame. The
pivoted bar, when not in use, lies vertically against the
face of the parting strip, as shown in dotted lines. The
meeting rail of the lower sash is cut away to allow of
its movement past the locking bar, and the upper sash
may be lowered to a greater or less extent, and locked
in the open position by locking the bar with its short
arm in one or another of the vertical recesses in the
side rail of the upper sash.

KEELER'S SASH LOCK.
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AN IMPROVED SCREW PROPELLER.
A propeller wheel for water, wind, or steam, and
adapted for use as a ventilator wheel, or for similar

HODGEMAN’S SCREW PROPELLER.

purposes, has been patented by Mr. Henry D. Hodge-
man, of Laramie City, Wyoming Territory, and is il-
lustrated herewith, the small figure showing a central
vertical section. The blades radiate in a diagonal line
from the central hub, and turn as they approach the
yeriphery to lie in a plane at right angles with thehub,
being merged at their outer extremities into a peri-
pheral band or ring, while being thickest at the point
of intersection with the hub and thinnest at theirinter-
section with the periphery. This arrangement affords
a series of substantially circular openings between the
hub and periphery, projecting diagonally through the
wheel in a double curve, the blades presenting at the
proper point an efficient bearing surface, while, owing
to the peculiar curve of the apertures, the wheel may
be made light and yet strong.

——4

AN IMPROVED FANNING MILL.
An attachment for fanning mills by which the grain
and chess are gathered in convenient receptacles, and

RISSER’S FANNING MILL.

thus prevented from falling on the floor, is illustrated
herewith, and has been patented by Mr. John C. Risser,

of Paris, Ill. The bottom of the mill is made into a re-
ceptacle with an inslined hnard an ite rear end. for

Sreientific dmerican,

conveniently removing the chess, which only falls there
when the chess box above is removed, for emptying
or other purposes. The sereen and the chess box are
of any approved construction, but the screen, instead
of discharging on the usual chute, discharges on a
gathering chute having at its upper end a downwardly
turned edge fitting over the upper edge of the usual
chate. The gathering chute passes a short distance
through the front board, and is provided on each side
with upwardly extending flanges, which diverge from
the bottom upward, so that the upper ends fit on the
ends of the screen. A gate isheld inthe lower end
of the gathering chute, pivoted at one end to the
front board, the gate having an inclined bar on which
is held to slide a weighted ring or collar. When
thegate is swung upward, as shown in the illustration,
the weight slides to the back end of the bar, and
thus holds the gate open, the weight moving for-
ward as the gate is closed, to hold the gate down, and
prevent grain from passing out of the chute.
B e o e —
AN IMPROVED WAGON BODY.

A wagon body designed especially for farm use,
wherein the boards of one side nay be thrown up on
the opposite side, so that
articles may be conveniently
thrown in as the crop is gath-
ered in the field, and having
an adjustable end gate, de-
signed to form a platform to
facilitate unloading, is illus-
trated herewith, and has been
patented by Mr. Thomas Ty-
son, of Mound City, Mo. One
side of the wagon body con-
sists of three boards and the
other side of two boards, the
lower board of the latter side
being of a height equal to
that of the top and bottom
opposite boards, and the up-
per board of a height equal
to the central board of the
opposite side, the lower sec-
tions of both sides being se-
cured to the wagon body.
The front end gate is made
in two sections, the upper
section being recessed from
the center outward, a block being inserted in the
recess, hinged at the upper end, whereby the block may
be folded upward. The rear end gate is hinged to the
bottom of the wagon body, and adapted to extend up-
ward a distance above the sides, side strips being at-
tached to the inner face of the end gate, which, when
the end gate is closed, are adapted to extend without
the sideboards. The end gate is retained in vertical
position by hooks engaging eyes screwed in the outer
face of the end gate, and an additional fastening is af-
forded by an eye in the cheek section, to which a hook
is pivoted adapted to enter an eye in one of the side-
boards. For gathering potatoes, corn, or such articles
in a field, the wagon body is arranged as shown in the
illustration, with the lowest side next the operator.
When the wagon has been filled as high as the upper
edge of the first sideboard, the intermediate section is
brought over to its normal position, andthefilling goes
on, the upper board being finally brought over. If it

is desired to have a low wagon body, one central sec-
tion may be removed, with the upper section on the
opposite side, the upper section of the front end gate
heing also removed.
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To adapt this improved construction to an ordinary
farn wagon, having two permanent sideboards of
equal height, two additional hinged sideboards may
be used on one side to equal the height of one addi-
tional sideboard on the other side, or two hinged
boards of equal height may be used on each side.

THE HOWELL TORPEDO.

The Howell automobile torpedo is the invention of
Captain Howell, United States Navy, whose patents
thereon were first acquired by an American company
formed for the purpose of developing the weapon. Mo-
tion is imparted to it by the momentum of a flywheel,
set in rapid rotation before the torpedo is launched.
On February 1, 1888, the Hotchkiss Ordnance Company,
of London, purchased all of these patents, and- have
begun the manufacture of the torpedo in France and
in the United States of America. The 8 foot Howell is
13'3 inches djameter, and carries an explosive charge of
70 pounds, the weight of its flywheel is 110 pounds, and
the total weight of the torpedo is 325 pounds. Fig. 1
is a view of the torpedo, showing the firing pin ; the

axis of the flywheel, to which motion is given by means

TYSON'S WAGON BODY.

of a clutch and motor; the openings to the regulator
chamber ; the horizontal and two vertical rudders, and
the tubes surrounding the twin screws. The shell is of
brass. All other parts are of phosphor-bronze, except
the flywheel and propeller shafts, which are of steel.
Fig. 2 shows all the machinery in the torpedo, the shell
and supporting rings being removed, and the outline
of the shell indicated by dotted lines; aisthe flywheel,
to the axisof which are geared the two propeller shafts ;
b is the automatic immersion and steering regulator,
which weighs 614 pounds. It operates the tiller rod, ¢,
connecting with the horizontal rudder, and two tiller
rods, d, connected to the vertical steering rudders,
power for this purpose being transmitted from the fly-
wheel by a worm, f, on the propeller shaft and a gear
wheel in the regulator.

The torpedo can be set to run at any depth from one
yard to twelve yards. Itiscaused tostopatany desired
distance on its range by an attachment to the propellers
—not shown—and it rises to the surface, having a few
pounds buoyancy. The torpedo can be made to sink
at the end of its run, or float with the firing pin locked,
asmay be desired. Before launching, the firing pin is
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always locked, and will not act until the torpedo is
clear of the vessel discharging it. The torpedo is
always ready for practice, and requires no readjust-
ment or preparation, except oiling the bearings after
every second discharge. A depth register takes the
place of the firing pin in practice shooting, and records
an exact curve of the ilnmersion during the run.

Any system of discharge may be emnployed which per-
mits of a motion of the torpedo about its longitudinal
aXxis, such motion being the gyroscopic resultant of a
vessel’s movements, or of pointing, and the energy of
the flywheel. This is accomplished by allowing a slight
rolling motion to the discharge tube, or to
the torpedo support within it, which auto-
matically returns to normal position when
the motion ceases. The roll in these ecir-
cumstances is small. If the torpedo be
launched when rolled, the steering rudders
atonce operate to right it, without deflection.

The Howell torpedo, by its gyroscopic
principle, is the only torpedo entirely auto-
matic in maintaining its direction. It has
no ballast, but, after launching, automatic-
ally takes the depth for which set, and di-
rects itself in a vertical plane. Its course in
a horizontal plane is straight, and independ-
ent of the action of deflecting forces. It
steers itself automatically, though not in
the generally accepted sense of boat steer-
ing. Ordinarily, a boat is steered on a
course by using a rudder to return to such
course when forced off it by any agency;
but the torpedo when acted on by similar
exterior forces, simply rolls to the right or
left, instead of changing course to the right
or left, and this rolling causes the regulator
to give a series of impulses to vertical rud-
ders, which produces a resultant motion
of the torpedo opposite to that given by the exterior
deflecting force. The result is that the torpedo,
having been rolled by a deflecting force, is rolled
back to normal position by the automatic action of
the rudders, there having been no change in the
original direction or course. This directive force was
practically tested with a small 30 in. model having a 15
Ib. flywheel, by a board of U. 8. ordnance officers,
who attempted to turn it in the water, the propellers
being detached, and the wheel revolving 9,000 turns
per minute, and they reported as follows :

‘** On taking hold of rear end of torpedo and pulling
at right angles to length, it moved parallel to itself,
rolling at the same titne, but no deflection- could be
produced.” This force is at its maximum at the mo-
ment of launching, when a torpedo is subjected to the
strongest deflecting influences, and may be explained
as follows to those who are not familiar with the prin-
ciples of the gyroscope: Viewed from the right hand
side of the torpedo, the wheel revolves, as shown by
arrows, @, b—Figs. 3 and 4. A force acting on the
point of the torpedo, tending to deflect it to the left,
would act on the flywheel as a force at A and B tend-
ing to slue the latter ; but the force at A acting on the
particles moving in the direction, @, would have a
resultant in the direction, A, and theforce at B acting
on the particles moving in the direction, b, would have
a resultant, B! ; hence the torpedo can only roll to left
instead of being deflected. The vertical ruddersthere-
upon acting to turn the tail of the torpedo to the left
and its point to the right produce a resultant, C, until
the wheel—and torpedo—are rolled back to their
normal vertical position, and without deflection from
the torpedo’s course. The amount of the roll depends
upon the relation of the deflecting force to the energy
of the wheel. In the 8 ft. torpedo the radius of gyra-
tion of the flywheel is 5'4 in.; therefore, at 10,000 revo-
lutions per minute, the average speed of the particles
is 470 ft. per second, and the energy is 167 foot tons. If
the torpedo be discharged, point first, into a wave from
the broadside of a vessel moving at high speed, the
deflecting force will operate to roll the torpedo, and
also move it in the yielding medium, parallel to itself,
until submerged. If the speed of the vessel in this
case be 30 knots, the side velocity of the torpedo will

—— (e =

WEAVER'S FLY NET.

be 507; ft. per second when striking the water. There-
fore, this deflecting force being insignificant compared
with the flywheel energy, the resultant roll will be
small. The directive force and propelling power are
stored in a steel flywheel by giving it a high velocity
of rotation, the source of power being external to the
torpedo. The stored power is then transmitted di-
‘rectly from the flywheel to the propellers, and does
not require to be worked off through an engine, as in
other systems of propulsion. At 10,000 revolutions of
its flywheel per minute, the energy in the 8 ft. torpedo
is 875,000 foot pounds—167 foot tons; at 12,000 revolu-

S

COX'S CLOTHES DRIER.

tions it is 550,000 foot pounds—245 foot tons ; the elastic
limit of the wheel is not reached under 14,500 turns per
minute, when the stored energy would be 778,800 foot
pounds—347 foot tons. The forceisimparted by means
of a motor actuated by either steam, electricity, comn-
pressed air, etc., as may be most convenient for the re-
quired service, and can be so imparted in thirty
seconds, and thereafter sustained for any length of
time, and until the instant of launching through tube
or from a protected port. By taking a longer period
to apply the force, as when preparing the vessel for
action, or to charge upon the enemy, a motor of less
power can be employed; in a small vessel the motor
can be operated by stored force. It takes one minute
to charge the 8 ft. torpedo with 375,000 foot pounds
of energy, using a motor of 12 horse power, and
five minutes for the same transmission of force with a
motor of two horse power. After attaining 10,000
revolutions per minute, and detaching the motor, the
flywheel of the 8 ft. torpedo, geared to its shafts and
propellers, continues to revolve for one hour in the
air.

As the energy in the flywheel increases as the square
of the revolutions, while the resistance to propulsion
varies as the square of the velocity, the speed of the
torpedo should increase in direct proportion to the
number of revolutions made. It isfound that the in-
crease is in somewhat greater proportion with the
higher speeds—speeds above 18 knots being more easily
attainable in wholly submerged bodies. With the
wheel spun to 6,400 revolutions—an energy of 150,470
foot pounds—the mean speed of the 8 foot torpedo is
18 knotsfor the first 200 yards of a total range of 500
yards. With 8,400 revolutions the mean speed is 24
knots for the first 200 yards of a total range of 800
yards—an increase of one-third speed with less than
one-third added revolutions. This wheel is now run
at 10,000 revolutions, and two-fifths of the entire en-
ergy are expended in giving relatively higher speeds
before the revolutions are reduced to 8,400, when, as
noted, the mean speed becomes 24 knots for the fol-
lowing 200 yards ; and three-fifths of the energy ex-
pended before the revolutions are reduced to 6,400.
The twin screws of the 8 foot torpedoes are 5% inches
diameter, 734 inches pitch, and are geared down--3 to 5
—to the flywheels by bevels, making 6,000 turns per
minute when the flywheel makes 10,000. The speed is
greatest at the start, and gradually decreases during
the run of a thousand yards. It wasat first intended
to equalize the speed, and an attachment was designed
to give a uniform thrust of the propellers for 600 yards.
It is, however, found preferable to develop a very high
speed for 300 yards, and a high average for a greater
distance, retaining the long range. The mean speed
for each 100 yards is easily determinable, and will be
marked upon a sight. Furthermore, for bow fire, the
initial speed is now so great that the danger experi-
enced in fast vessels of overrunning their own torpe-
does would be avoided.—The Engineer.

P

AN IMPROVED FLY NET.

A fly net in which the transverse straps are more se-
curely held than by the ordinary fastenings, the net
being more solid and durable, and adapted to lie snugly
upon the horse, is illustrated herewith, and has been

P
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patented by Messrs. Vinton A. and Frank 8. Weaver,
of Moundsville, West Va. The longitudinal straps or
bars of the net are made with perforations, either
round or oblong, to receive through them the engaging
ends of the transverse straps or lashes, arranged in
pairs. The two transverse straps of each pair have their
ends continued sufficiently beyond the edge of the lon-
gitudinal strap to allow of their projecting end portions
being secured each to the body of the other by wire
clips or other suitable fastenings. Each strap is thus
secured by two clips or fastenings instead of one, there-
by giving the straps a more solid hold, although no in-
creased number of clips is used.

AN IMPROVED CLOTHES DRIER.

A device for supporting lines for drying
clothes, whereby the lines may be readily
raised or lowered as desired, and which will
afford a large amount of drying room in a
small space, is illustrated herewith, and has
been patented by Mr. George Cox, of No. 123
South Sixth Street, Reading, Pa. The posts
are preferably arranged three in a row, the
two outer ones inclined away from the cen-
tral vertical one, and all arranged adjacent
to suitable walks. The posts are provided
in one face with a guideway, as shown in
section in Fig. 2, in which sliding bars are
adapted to move up and down, the bars
having pegs projecting through the slots to
which the lines are secured. The pegs are of
different lengths, so that the clothes on the
upper lines may fall clear of those below.
In hanging clothes, the sliding bars are all
lowered, the bars being raised as the top
lines are filled, and when all are hung the
lines will be held straight, as shown in the
dotted lines, the bars being held in their
uppermost position by a pin inserted under them in
each post. The incline of the end posts is such that
the end of each line is raised practically in a line tan-
gent to the arc of a circle struck from the center of its
peg in the vertical bar, so that the line is kept nearly
taut in any position, except when the vertical bar is
down.

AN IMPROVED BRIDLE FOR BROOMS OR BRUSHES.

A simple and cheap bridle for effectually retaining
a broom head in its proper place between the rows of
broom corn is il-
lustrated here-
with, and has
been patented by
Mr. Robert E.
Copson, of Oma-
ha, Neb. It con-
sists of a single
piece of wire bent
to form a loop,
and with an up-
wardly projecting
arm having an
eye, the illustra-
tion showing the
bridle open,
closed, and as
applied to the
broom. In the
eye is inserted a
wire nail which is
driven into the
inner end of the
handle. It is
claimed that only
one row of stitching will be needed when this bridle is
ueed, that the broom corn can be worn down to the
bridle, and that the broom will not get loose on the
handle.

P

COPSON'S BROOM OR BRUSH
BRIDLE.

The Huckleberry and Blueberry.

They are the only ones of the popular berries, says a
contemporary, that have not been improved by cultiva-
tion. Middle-aged men can recall the tine when the
strawberry and blackberry were rather poor, cowmon-
place fruit, but they have been cultivated, grown from
seed, and the result is the toothsome berries which now
adorn our tables. But the huckleberry we eat now is
the same which tickled the palates of our great-grand-
fathers. Word has gone forth to improve this berry,
to grow it in gardens from seed, and select the variety
which gives the best result. It is not generally known,
but nearly all our edible plants and fruits were origi-
nally weeds, or of so inferior kind as to be scarcely fit
for human uses. But for countless generations man
has been improving his environment, but more espe-
cially the grains and fruit upon which he now lives.
The human palate itself must have been greatly im-
proved in sensibility, owing to the difference between
what fruits and vegetables were and what they are.
There are those who think that this process is to go on,
and that other weeds will be turned into useful plants,
and that by scientific methods the quantity of food will
be at length so great that no human being will ever
die of starvation.
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THE GREAT CHIMNEY AT THE CLARK THREAD
WORKS, KEARNEY, N, J, HEIGHT 836 FEET.

We illustrate in this issue the great chimney recently
erected at Kearney, near Newark, N. J., by the Clark
Thread Co. It possesses the distinction of beingthe tall-
est chimney in America, and the fourth tallest in the
world. It is 1he highest chimney ever built for boiler
furnaces. The others that surpass it in altitude were
erected for carrying off the produets of chemical pro-
cesses and for distributing the noxious gases produced.

The chimney stands in a quadrangle surrounded by
the mill buildings of the new thread works and by
the engine houses and present factory. It presents a
most graceful appearance, and for the traveler pass-
ing through Newark, it forms an impressive feature of
the scene. The ground on which it stands is on the
eastern bank of the Passaic River, a rather low, fiat
area, so that the chiinney bears somewhat the same re-
lation to Newark that the Washington monument does
to Washington. The latter structure is the only one
in America that can dwarf it.

The shaft is circular and rises with a perfectly uni-
form batter from the bottom to the neck below the
cap. Its diameter at the base is 28 feet 6 inches, and at
the neck is 14 feet. This gives a batter of 7 feet 3
inches, or 2'85 inches for every ten feet. Its total
height is 835 feet. Its internal diameter is 11 feet, giv-
ing one circular flue. At the summit it expands into a
well proportioned capital surmounted by a cast iron
coping. The latter weighs six tons, and is composed of
thirty-two sections. They are bolted together by in-
gide flanges; so as to present a smooth exterior.

The foundation is in concrete. The ground was ex-
cavated until a layer of firin gravel was reached, one
foot below the water. Upon this the concrete was de-
posited. It was composed of crushed limestone 6
parts, sand 3 parts, and German Portland cement 1
part. It is 40 feet square and 5 feet deep, forming a
block of 8,000 cubic feet volume, and weighing about
one million pounds.

On this the base was started, composed, like the
shaft proper, of brick laid in cement mortar. For this
portion, up to four feet above the ground, a mixture of
134 partssand to 1 part German Portland cement was
used for the mortar. The shaft up toa height of 160 feet
is laid with the following mixture: Sand 6 parts, lime
2 parts, and cement 1 part. The sand and line were

made into mortar and had stood three months before !
use. This method of treatment is considered to im-;
prove the quality of mortar. Just before use the ce- |
ment was added. From this point up the proportion of ;
cement was increased until, at the top, the proportions !
became : Sand 3 parts, lime 1 part, and cement 1
part.

Two qualities of brick were used. The outer por-
tions were of the first quality North River, and the
backing up was of good quality New Jersey brick.

Every twenty feet in vertical measurement an iron
ring, 4 in. wide and 34 to 14 inch thick, placed edge-
wise, was built into the walls, about 8 inches from the
outer circle.

As it starts from the base the chimney is double.
The outer wall is 5 feet 2 inches in thickness, and in-
side of this is a second wall 20 inches thick and spaced
off about 20 inches from main wall, and, of course, con-
centric with it. From the interior surface of the main
wall eight buttresses are carried, nearly touching this
inner or main flue wall, in orderto keep itin line should
it sag. The interior wall, starting with the thickness
described, is gradually reduced until a height of about
ninety feet is reached, when it is dimninished to 8 inches.
At 165 feet it ceases, and the rest of the chimney is
without lining ; no fire bricks are used in the lining.

As the chimney receives two horizontal fiues placed
diametrically opposite to each other, a 12 inch deflect-
ing wall is built across the vertical shaft, starting from
the base and rising 16 feet. The plane of this wallis
perpendicular to the axis of the flues.

The two flues just alluded to are arched tunnels 7
feet wide and 8 feet high. An arched opening is
formed for their entrance into the chimney, and a
space of two inches is provided between the outside
of the flue and the nain structure. The walls of the
horizontal flue as they enter the stack are 16 inches
in thickness. ’

In these flues it is proposed to place feed water heaters
for the boilers. About one thousand pipes will be in-
cluded,in them. It is believed that much more of the
waste heat can thus be economized than is usual, as,
owing to the great height of the chimney, a compara-
tively slight heat in the products of combustion will
generate ample draught. The advantage, in an engi-
neering sense, of so large a chimney will be derived
from this factor of economy.

Twenty-one boilers of 200 H. P. each will depend
upon the great chimney.

The general methods of construction adopted were
characterized by simplicity as well as by efficiency. A
steam elevator, with a platform 3 feet 6 inches by 3 feet,
was arranged torun up and down inside the shaft. It
had 3,000 lb. capacity, but never had to raise more
than 800 lb. Two uprights, 4 X 6 inches, were braced

elevator. As the work progressed these and other fix-
tures of the elevator were carried up until finally the
crane, carrying the main sheave, was above the coping
nearly 340 feet from the earth. Interior scaffolds were
built every few feet as the work progressed ; two beams,
3 X 8 inches, being built into the walls to carry each
one.

The greater part of the main shaft and lining was
executed by eight bricklayers and five helpers. Their
material was supplied from below by seven laborers on
the ground. A system of bell and flag signals was ar-
ranged, so that no confusion could exist, and the men
below could tell at once what material tosend up in
the elevator.

Two operations were needed to keep the chimney
true. The circle had constantly to be verified or
trained. By accurate plumbing a series of center
points were carried up, one being established at every
forty feet of height. From the line of those represent-
ing the axis of the shaft the training was done. The

‘other operation was the plumbing. The batter or slope

being a constant, a mason’s plumb rule was planed off
to give the true slope, and the sides were constantly
tried with this. Both these operations were in charge
of one man, who constantly was training or plumbing.
By many hours of practice he acquired the art so per-
fectly that he never looked to the ground, his eye
not ranging below the end of his rule.

Eventually the chimney was plumbed from a height
of 300 feet, a forty-foot plumb bob being used. The
deviation from the vertical was practically impereep-
tible.

The foundation, base, and 18 feet of the shaft were
built in December, 1887. The work was then closed in
for the winter. Operations were resumed in April,
1888, and continued when the weather permitted. The
brick work was completed in September. Altogether
150 days of 9 hours each had been devoted to the con-
struction—a remarkably short period for so great a
work. _

The total weight of the chimney is put at 5,000
divided as follows : :

tons,

Brickwork..... ......cooiiviiit veiaiiii i e 9,051,899 1b.

CONCrete. ... vovieeniiiniiieeieeraerecernnennannns 1,000,000 **

Ironwork .......ccciiiiiiiiiiiiiiiiiiiiiieas 40,000 **
017 10,091,899 1b

The bearing surface is 1,600 square feet, giving about
2'8 gross tons per square foot, or more exactly 6,312 1b.
The total number of bricks in the stack is 1,697,231 ;
201,000 were used in the base and foundation, and 66,-
277 in the caps.

No means are provided for ascending the chimney
after the elevator is removed. Should it become neces-
sary to do so, a balloon, with a line, can be sent up
through the central flue and allowed to lose its gas
and descend on the outside. This will provide means
for drawing up a line of sufficient size to enable a man
to ascend the shaft.

We append some dimensions of the three chimneys
that exceed this one in height :

Townsend’s Chimney, Glasgow, Scotland.

Height from ground to coping....... .. ..... 454 feet.
Outside diameter, at ground ...............0 32 «

« « B ) o 13 *  4inches.
Thickness of wall at base........... ......... 5 7 ¢
COBb..oo v eeri s e £8,000.

Tennant & Co.’s Chimney, Glasgow, Scotland.

Height from ground to coping...........ce.... 435 feet 6 inches.
Outside diameter, at ground ........e.cvuvu..s 40
o o B 71 ¢ 13 « 6 *

Dobson & Barlow’s Chimney, Bolton, England.

Height from ground to coping............... 367 feet 6 inches.
Octagonal in section.
Outside diameter, at base................... 33 10

o e B 1) « T 13 * P
CoBt..uveieneaeinnnns e reeieeeeeee e, £3,000.

Over three years were devoted to the building of the
Townsend chimney. Tennant & Co.’s-was built in one
year.

The Clark chimney was erected by the company,
under the superintendence of their foreman, Mr. Cun-
ningham. It cost $30,000. From the point of view of
architectural beauty, as well as perfection of structural
features, too much credit cannot be awarded to all
concerned in its erection. It is of interest to note that
no workman was injured in any way during the pro-
gress of the work. A good idea of the general view
of the surrounding country as seen from the top of
the chimney may be had from the engraving at the
right of the page. Thisrepresents the appearanceof the
chimney when the sketch was made, about two weeks
ago, and it will be noticed that the iron hood shown in
other views of the completed chimney had not yet
been mounted in position. The chimney at this point
is 20 feet in diamneter, and the platform is so roomy
that, in spite of the enormous height, an inexperienced
visitor even islikely to experience no sense of giddiness,
save, perhaps, from the slight swaying motion that
is noticeable when the wind is blowing. The builders
have allowed for about six inches of sway, which is
about the amount of motion anticipated during a vio-

against tbhe inside walls and served as guides to the

lent blow.
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Correspondence.

Dangers of the Emery Wheel.
To the Editor of the Scientific American :

Noting the paragraph in your issue of September 15
regarding ‘‘ Dangers of the Emery Wheel,” we think
you might do good service to your large circle of read-
ers, many of whom doubtless use emery wheels, by call-
ing "attention to the facts of this case (or a supposed
similar one), showing the dangers resulting from igno-
rance and recklessness. In this case, young Dunwald,
who seems to have been more than usually intelligent,
was trusted to buy his emery wheel, selecting the size
he chose for the machine, put on one much too
heavy, and running at a speed which subjected the
wheel to a strain of more than twice that of the speed
at which it was marked by the manufacturer as proper
to be run, evidently not understanding that the “ cen-
trifugal strain increases as the square of the velocity.”
For this ignorance he has paid a severe penalty.

In an experience of some twenty yearsin the emery
wheel business we have seen a great many instances of
this kind ; in fact, have never found but one or two in-
stances of broken wheels that could not be traced di-
rectly to carelessness or misuse. Other causes besides
too high speed are as follows : Forcing wheels on the
arbor; too small flanges, which should be at least one-
third of diameter of wheel; one flange smaller than the
other, the large one being concave ; neg'ecting to put

[an elastic washer between flanges ; screwing up flauges

too tight, thereby straining the wheel ; allowing emery
wheel to get out of true; thearbor runningloose in the
bearings ; letting work get caught between the wheel
and rest, ete.

The matter of speed is the most serious one, and we
have been amazed at the reckless use in this respect.
We often find parties running wheels at even double
regular speed or four times regular strain. Our ouly
wonder is that so few accidents happen. We would
say that we think nearly all manufacturers test their
wheels at least three times regular strain, and there-
fore cousider themselves free from blame, and assuine
that the user is responsible for breaking. H. P. H.

Waltham, Mass., Sept. 15, 1888.

AN IMPROVED AUGER.

The auger illustrated herewith, which has been pa-
tented by Mr. Harry W. Richards, of Eden, Fla., has
lateral cutters at the upper end of the spiral,
and integral therewith, in the same wvertical
plane with the outer edge of the spiral.
‘When a hole has been bored, the turning of
the auger is continued, the cutters keeping
clear of the hole until they come to the
rough edge at the bottom of the hole, where
a single turn causes the cutters to clean
the rough edge.

Old Wooden Water Pipes.

At a recent meeting of the Newcastle So-
ciety of Antiquaries, one of the members
presented some pieces of wooden pipes that
were recently discovered in the Side, while
some new telephone lines were being laid.
They were made of elm, and illustrated two
methods of joining pipes. There was, in
one method, a butt joint, which was made
water tight by an iron ferrule. There was
also the spigot and faucet principle, a
pointed end fitting into a cup-shaped socket, fastened
with a pin. It was mentioned at the meeting that in
1698 an act was obtained to supply the town with
water, and four-inch pipes were put down from the
Town Moor and across to Gateshead. It was believed
by some that these were part of the water pipes used.

—_— -t —
A Railroad Racing Dog.

James Griffin, of Danbury, Conn., has a small terrier
dog that is surprising the people of his town by his
abilities as a runner. Every evening during the sum-
mer, when the 6:45 train from the West blew its whistle
a few rods from the Main Street crossing, the dog would
bound out of the house near by and take the track
ahead of the train for the station, half a mile away.
The train crosses Main Street at the rate of fifteen miles
an hour, and between tlre crossing and the station is a
trestle about 300 feet long. Over this the dog flies,
always keeping just so far ahead of the train, slacken-
ing his speed as the air brakes are applied, and coming
into the station at the same distance ahead of the train
as he took when he started the race. Once or twice
the engineer has put on steam to try and overtake the
dog, but he has not yet succeeded in doing it. The dog
never looks back, never barks, and never pays any at-
tention to the calls of his master. When he reaches
the station he looks up at the engineer, gives two or
three short yelps, and quietly trots home up the track.
This performance is repeated with unfailing regularity,
and if an effort is made to keep him in the house at
train time, he raises an unearthly yelping. It is the
custom now for crowds to gather to see the exhibition
racing.—N. X. Sun, )
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MOUGIN’S ‘“FORT OF THE FUTURE”
In the domain of the art of war a new fact hasre-
cently become known, which is of a nature to carry
with it consequences of great importance—a new fact,
we say, but not an unlooked-for one. A problem which
was long regarded as insolu-
ble has finally been solved.

Scientific Qmerican.

strange structures that have been discovered in
France, Germany, and Scotland, and that have re-
ceived the name of vitrified forts. These inclosures,

situated upon ancient formations, erystalline or
otherwise, are formed of various materials, granite,

Artillery, the progress of
which is continuous, has
found a method of firing,
without danger of premature
explosion, hollow projectiles
charged with breaking explo-
sive substances. It must be
admitted that this discovery
is of a nature to modify the
art of war profoundly. A re-
volution is announced, which,
considered from the stand-
point of the extent of the re-
sults, may be compared to
that which occurred on the
occasion of the invention of
gunpowder. The firing of a
melinite or gun-cotton shell
is capable of producing sin-
gularly powerful effects, the
verification of which has al-
ready upset the principles of
the art of constructing per-
manent fortifieatians.
Instructed by the first ex-
periments to which he has

N

7,7 NN

recently been led, the mili-
tary engineer is unable to
disguise the fact that, with-
out the concomitance of great
expense, it is no longer pos-
sible for him to construct
walls eapable of resisting the power of these new
methods of attack. At the same time, he has found
himself constrained and forced to suppress within his
works those military structures hitherto called bomb-
proof, because they consisted of a series of connnected
vaults, generally of 19 feet span, and 3 feet thickness at
the key, and covered with a mass of earth from 9 to 13
feet in depth. Such structures, by the force of things,
have become singularly vulnerable and easily destructi-
ble even. The military engineer can therefore no
longer derive any material advantage from the ma-
sonry that has hitherto been the principal element of
his structures ; but, can he still count upon the proper-
ties of masses of earth properly arranged ? No ; earth-
works cannot withstand the fire of projectiles filled
with a breaking charge. Under the action of the burst-
ing of the shell, the earth shoots up into the air, dis-
perses in powder, and finally disappears. And, more
thaa this, acting after the manner of a tamping, the
mass of earth converts the projectiles that have entered
it into dry torpedoes, and hence it is more injurious
than useful. As the engineer can bring into play nei-
ther earth nor masonry, what resource remains to him ?

It has been many times observed that progress
makes its way in a quasi-circular path. The human
mind, in pursuing the end that is assigned to it, merely
describes cycles always x)assing through the same
points. An idea is suggested to it, it graspsit, then
repudiates, and then again returns to it, so that, in the
course of ages, extreme civili-
2ation often nearly touches

[OcToBER 20, 1888.

ble dimensions.
which was no less than from 60 to 95 feet in thickness.
The scarps of Nineveh, for example, and those of

The obstacle consisted of a wall

Babylon, were more than 85 feet. Why did ancient
engineers adopt such dimensions, which now appear
to us so huge? Because it
was necessary to oppose a
great resistance to the action
of demolishing apparatus, es-
pecially to that of the batter-
ing ram.

Well, in our day, the mili-
tary engineer who is embar-
rassed by the firing of shells
containing a breaking charge
would have to have recourse
to such thicknesses. If he
does not decide to do so, one
of the reasons is that the mar-
vels of modern industry per-
mit him to substitute for ma-
sonry masses of metal having
the same resistance with less
thickness.

Then it has been found that
beton and a metallic cuirass
alone resist the action of shells
containing a breaking charge
—such as melinite or gun-cot-
ton. Hence it follows that
these two elements of con-
struction should be able %o
suffice the engineer. That

Fig. 2—PLAN OF THE FRONT OF THE FORT.

gneiss, quartzite, basalt, etc., fused together by means
of fire.

Well, in our day, the military engineer recommends,

Fig. 1.—BIRD’S "EYE VIEW OF THE PLAN OF THE
SUBTERRANEAN FORT.

not the vitrified rockwork, which he knows not how to
make, but beton, which is analogous to it.

In historie times, during the long period. styled an-
tiquity, fortified inclosures had a profile of considera.

extreme barbarismn. Fortifi-
cation offers us a striking ex-
ample of this mode of evolu-
tion in a circle.

In the times of the great
historic alluviums,quaternary
man, as we know, dwelt in
caves. Some of these places
of refuge could contain two
or three hundred persons;
but, although the interior was
roomy, the entrance was nar-
row. In time of peace, this
exit was closed by means of a
curtain made of reindeer’s
skin, while in timme of war a
number of rocks, properly
piled, performed the funec-
tions of a defensive door, and
the joints formed embrasures
through which the inclosed
people shot out. their projec-
tiles. The quaternary cav-
ern was therefore nothing else
than a fortress.

Well, in our own day, in
the last years of the nine-
teenth century, we are about
to see the military engineer
return to the idea of the de-
fensive cavern. In the num-
ber of prehistoric fortifica-
tiens, seience admits those

A. Infirmary. B. Quarters

telegrapher.

J. Room for spare stores.

being the case, it is evident
that the forts that it is neces-
gary to construct cannot any
more resemble those that now
constitute the defenses of our
frontiers than the latter re-
semble the strong castles of the middle ages.

The neo-modern fort, conforiaable to the type de-
vised by Commander Mougin (attache to the General
Direction of the Forges of St. Chainond), the construe-
tion of which upon a certain position selected near our
frontier has been ordered by a ministerial decision of
July 28, 1887, has a singularly original character.

Let one imagine to himself a bulging of the earth, re-
calling on a large scale one of those hillocks produced
by the subterranean work of the mole. We have not
here, however, a mass of earth, but rather a block of
beton. This artificial rock, measuring fifty yards in
length by from thirty to forty in width, rises from &
dozen yards beneath the natural ground. Its maximum
projection above the earth does not exceed three or
four yards. Externally, then, it exhibits the aspect of
an elliproidal calotte gently sloping to the earth and
nearly invisible to the eye of an observer, provided that
it has for a base the bottom of a depression in the
ground (Fig. 1).

At the center of this rock rise, flush with the surface,
three armor-clad turrets established en coin—one and
two—each armed with two guns of large caliber ; at the
circumference, four small disappearing turrets, each
armed with rapid-firing guns; and at three other pro-
perly selected points, armor-clad observatories. Of
these latter, one permits of watching the ground of at-
tack, and the two others are designed for projecting
fascicles of electric light at night, and thus illuminat-
ing the dangerous points of

Fig. 3—PLAN OF THE FOUNDATIONS.

of lieutenant commander and snrgeon.
E. Cartridge factory. F. Powder magazine.

C. Projectile magazine.
G. Generators and kitchen. H. Coal room.
K. Office of accountant.
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D. Room for charging projectiles.
I. Office of the commander and
L. Provisionroom. M. Accumulator,

the territory. Each of these
turrets and observatories
closes a cylindrical well hav-
ing cuirassed sides, and de-
bouching at the base in a
system of subterranean apart-
ments (Fig. 2). These latter
are arranged in part as store-
rooms for provisions and
ammunition and in part as
machinery rooms. The under-
ground machinery depart-
ment includes a powerful
steamn engine, with cistern
and duplicate boiler, a bat-
tery of ventilators for renew-
ing the air, accumulators with
pumps, and hydraulic motors
for raising, lowering, and re-
volving the turrets and ele-
vating the ammunition, ete.,
and, finally, dynamos and
electric accumulators for in-
ternal lighting and project-
ing light externally (Fig. 3).
How is this cave -entered ?
Communication with the ex-
terior is had through a tun-
nel, whose top is eight or ten
yards beneath the natural
level of the earth. This gal-
lery, the length of which
necessarily varies with local
conditions, branches and
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runs, on the one hand, to the apartiments above men-
tioned, and on the other to the bottom of a cuirassed
well. A winding metallic stairway runs along the
sides of this well, but is not attached thereto. This
well, with sufficient opening to allow of the passage of
duplicate materiel, forns an integral part of an iron
plate framework, capped by a horizontal plate 8 inches
in thickness. This plate, which normally closes the
mouth of the well, is protected by the cross fire of the
two disappearing turrets.

If it is desired to give access to the fort, it is only
necessary to cause a hydraulie piston to act through a
silnple maneuver of a cock, and thus raise the internal
framework, the staircase, and the plate 614 feet. All
forwarding of material and every relief of the garrison
is signaled by telegraph or telephone. The doorkeeper
does not maneuver the hydraulic elevator until he has
heard the password and the disappearing turret on
guard has recognized the comers. Moreover, there are
arranged along the tunnel a number of obstructions
analogous to those that the engineers of the middle
ages used to multiply in the galleries giving access to
their fortified castles. Finally, the entrance to the
catacobs is itself provided with a door, defended by
two mitrailleuses.

The garrison is reduced to thirty or forty mech-
anicians and specialists having in charge
the manipulation of all the machinery

that. Probably they would be awful glad to get rid of
it after that.

et @bl
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A PREHISTORIC BEAR.

Large quantities of the bones of various animals,
such as the lion, hyena, bear, and prehistoric dog, have
been found from time to time in caves in various parts
of the world. It is probable that, as far as Europe is
concerned, these caverns were more abundantly filled
a few centuries ago than at present. In the prescien-
tific era of medicine, a brisk traffic took place in these
prehistoric bone deposits, as in the analogous case of
Egyptian mummies. A physician of Gratz, Styria,
writing in the year 1695, describes how he received
many hundreds of bones and teeth, as well as four
dragons’ heads, and that, with these potent imple-
ments, he achieved numerous noteworthy cures. It
has since been ascertained that these skulls and bones
belonged to bears. The receptacle where they were
found is still called ** Dragons’ Cave.”

Ourillustration represents the skeleton of a prehistoric
bear (Ursus speleus), as well as a second gigantic skull,
which were found about four yearsago in the Peggau
Cave, near Gratz, Styria. The entrance to the cave is
in a perpendicular rock face, some hundreds of yards in
height, and the animal remains were covered with a

The Effects Produced by Earthquakes upon the
Lower Animals,

In the last issue of the ‘** Transactions of the Seismo-
logical Society of Japan,” Professor Milne, the well-
known student of volcanic phenomena, discusses the
effects of earthquakes on animals. The records of most
great earthquakes refer to the consternation of dogs,
horses, cattle, and other domestic animals. Fish also
are frequently affected. In the London earthquake of
1749, roach and other fish in a canal showed evident
signs of confusion and fright; and sometimes after
an earthquake fish rise to the surface dead and
dying.

During the Tokio earthquake of 1880, cats inside a
house ran about trying to escape, foxes barked, and
horses tried to kick down the boards confining them to
their stables. There can, therefore, be no doubt that
animals know something unusual and terrifying is
taking place. More interesting than these are the
observations showing that animals are agitated just
before an earthquake. Ponies have been known to
prance about their stalls, pheasants to scream, and
frogs to cease croaking suddenly a little time before a
shock, as if aware of its coming. The Japanese say
that moles show their agitation by burrowing. Geese,
pigs, and dogs appear more sensitive in this respect

than other animals. After the great

above noted. The situation of this per-
sonnel is not without analogy with that
of the mechanicians and stokers of arinor-
clad ships, who also are only able to
“Breathe through the artificial ventilation
provided. These men, however, can be
very frequently relieved.

Cowmmander Mougin’s fort, as just de-
scribed, with its three large two-gun cui-
rassed turrets, its four small turrets with
two rapid-firing guns, its three obstrue-
tions, and all its internal machinery, will
not exceed in cost the net sumn of $500,000.
This is relatively cheap.

Upon the whole, the conception of the
fort of the future presented itself long
ago to the mind of professionals in the
form of a relatively invulnerable armor-
clad ship run aground on the position
commanding the defile or railway to be
defended. Commander Mougin has cer-
tainly done a useful service in showing
how such a conception can be carried nut.

His solution of the problem offers the
advantage that, with equal live power,
that is power in artillery, it permits of
reducing, in the ratio of ten to one, the
effective personnel necessary to perform
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the service. All our generals deplore the
fact that, in the present system, the con-
stitution of the regular garrisons absorbs,
at the hour of mobilization, several hun-
dred men, who might keep in the field,
and the presence of whom on the field of
battle would be of a nature to lead to
decisive results. In this new system, the
absence of a few mechanicians and assist-
ants, taken from the ranks, will not per-
ceptibly reduce the territorial regiments
that are called upon to furnish themn.—
La Nature.

The Gas Meter Specter.

F. H. Carruth, on the joys of what he
terms suburban life, is not confined to
any locality, but his well told experience with the gas
man illustrates the belief many gas users cherish :

Every other day a man comes from the gas works,
and after we let him in he goes down to the foot of the
basement stairs and holds a secret conference with the
meter. He opens a little door in it and takes a poker
and stirs it np inside. Sometimes during the executive
session we overhear him sort of growling away to him-
self, and complaining about the way the meter acts.
He will explain to it that it isn’t doing as well as
Brown’s, and that Robinson's is’wayahead of it. Then
he will punch it again with the poker, and we can hear
the wheels buzzing around in it. He says meters are
like other folks, liable to shirk and to’tend to business.
Then he will hit it another whack, and ask it pointedly
if it wants to bankrupt the company. When he gets it
running with a low, steady hum, he will shut the door
and take down some figures in a blankbook, and as he
comes up the stairs we will hear him saying: *‘ Three
and four and one are eleven and five is eighteen, and
seven is twenty-nine, and six is forty-one, and four to
carry is fifty.” Then he will go around and lookat our
burners and dig away at them with a screwdriver and an
old jackknife, and will try to sell us some new jet tips
which look like old fashioned open top thimbles. He
said one day that the superintendent told him that the
company wasn't making nothing. 1 asked him how the
stock was selling, and he said that he understood there
wasn’t any on the market just at present. He thought
it had been withdrawn to be watered or sowmething like

.
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Calabrian earthquake it is said that the
neighing of a horse, the braying of an
ass, or the cackle of a goose was sufficient

to cause the inhabitants to fly from their
bowees in expostation of asho-lr

Many birds are said to show their un-
easiness before an earthquake by hiding
their heads under their wings and behav-
ing in an unusual manner. At the time
of the Calabrian shock, little fish like
sand eels (cir7ricelli), which are usually
buried in the sand, came to the top
and were caught in multitudes. In South
America certain quadrupeds, such as
dogs, cats, and jerboas, are believed by
the people to give warning of coming
l danger by their restlessness; sometimes
immense flocks of sea birds fly inland
before an earthquake, as if alarmed by
the commencement of some sub-oceanic
disturbance. Before the shock of 1885
in Chili, all the dogs are said to have
escaped frowmn the city of Talcahuano.

The explanation offered by Professor
Milne of this apparent prescience is that
some animals are sensitive to the small
tremors which precede nearly all earth-

quakes. He has himself felt them some
seconds before the actual earthquake
came. The alarm of intelligent animals

would then be the result of their own
experience, which has taught them that
small tremors are premonitory of move-
ments more alarming. Signs of alarm
days before an earthquake are proba-
bly accidental; but sometimes in vol-
canic districts gases have emanated from
the ground prior to earthquakes and
have poisoned animals. In one case large
numbers of fish were killed in this way
in the Tiber, and at Follonica on the
morning of April 6, 1874, ‘‘the streets
and roads were covered with dead rats

A PREHISTORIC BEAR.

stalactite deposit from five to ten inches thick, which
had effectually presérved them from decay. Underthe
stalactite was a conglomerate several yards in thick-
ness, composed of calcareous spar, quartz, and lime-
stone. Several days were occupied in chiseling the
bones out of this solid mass. A hole was made in the
hinder part of the lower skull represented in our illus-
tration, for the purpose of examining the interior. Its
blunt and colossal shape differs considerably from the
modern type, and indicates that this bear belonged to
a very early period. The skull of an ordinary cat is
given underneath in order to show the comparative
size. The skull of the bear is wonderfully well pre-
served, the teeth are tirm, and the bones bright yellow.
To look at they might have been under the earth some
dozen years, instead of at least twenty or twenty-five
thousand. This skull is about twenty inches long and
twelve inches high. The tusks are about four inches
long.” The skull of the skeleton is rather longer, but
not quite so high. The entireskeleton isover nine feet
high. The living animal was probably over ten feet.—
The G1aphic.

THE amount in the U. 8. Treasury to the credit of
the Patent Office fund is $3,500,000, a sum ample, one
would think, to enable the Patent Office to employ a
sufficient force to keep the work of the office so well up
that but little delay should occur in disposing of every
application for a patent, but unfortunately some of
the classes are very much in arrear with their work.
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and mice. In fact, it seemed as if it
had rained rats. The only explanation
of the phenomena was that these animals
had been destroyed by emanations of carbon dioxide.”

-
-

Pelicans Flying South.

Residents in the north part of the city were treated
early oné morning recently to a rare and interesting
spectacle in the flight south of a large tlock of pelicans.
There were several hundred of the great birds, divided
into two sections. They were quite low, and the pouch
under thelower bill and throat of each could be plainly
seen. The first section was over one hundred in num-
ber, flying slowly in an almost unbroken single line,
and crossing the river to the Illinois side just above
the upper ferry. The second division came along im-
mediately after, but instead of at once making passage
over the Mississippi, began circling, as though at a loss
which way to proceed. This movement was continued
fully ten minutes, when a leader suddenly started in a
bee line for the southeast, the rest trailing after and
soon getting out of sight.

It was said by persons familiar with the bird that it
was the American white or rough billed pelican, weigh-
ing when full grown about 18 pounds. The bill is 14
inches long, and the pouch is some 7 inches deep at the
widest part. During the winter the species is fcund
along the Florida and Southern coast, but in the sum-
mer goes to the interior of the fur countries at the
North, where it breeds. It was claimed the going to
the South at this time presaged early cold weather.—
8t. Louis Globe-Democrat.
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Sir Johmn Lubbock on the Customns of Savage
Races,

The Saturday evening, or popular, lecture to the
working classes given during the recent meeting of the
British Association was delivered by Sir John Lub-
bock, who took for his subject the ¢ Customs of Savage
Races.”

After intimating that the primitive condition of man
was one of savagery, and that the history of the
human race on the whole had been one of progress,
Sir John Lubhock said: It seems from the study of
modern savages that we can gain a fairly correct idea
of man as he existed in ancient times, and of the
stages through which our civilization has beenevolved.
At the same time the study is by no means easy,
because many things which seem natural and obvious
to a savage appear to us absurd and inconsequential.
Moreover, if we often find it far from easy to under-
stand savages, they naturally have much greater diffi-
culty in understanding us. All over the world nations
on first seeing white men have taken them for ghosts
or spirits. Our weapons, tools, animnals, in fact, all our
belongings, are at first a source of great wonder. An
Australian tribe, for instance, when they first saw a
wagon drawn by oxen, were much puzzled as to what
the oxen could be. It afterward appeared that sowe
thought they were spirits because they had spears on
their heads, while others maintained that they were
the wives of the white men, because they carried the
burdens, which among Australians is the special duty
of women. Again, the modes of salutation among
savages are soiletimes very curious, and their modes
of showing their feelings quite unlike ours. Kissing
seews to us so natural an expression of affection that
we should expect to find it all over the world, yet
it is unknown to the Australians, the New Zealanders,
the Papuans, and the Esquimaux and other races. I
mentioned this fact about the negroes in one of my
books many years ago, never supposing that it would
give any offense, and was surprised to receive a most
violent anonymous letter from a negro of St. Domingo
on the subject. He abused me in unmeasured terms,
and ended, by saying that he would like to drink my
heart’s blood.

The Polynesians and the Malays always sit down
when speaking to a superior ; in some parts of Central
Africa it is considered respectful to turn the back to a
superior. Captain Cook asserts that the inhabitants of
Maliedo, an island in the Pacific Ocean, show their ad-
miration by_hissing ; the Todasof the Neilgherry hills
in India are said to show respect by raising the open
right hand to the brow, resting the thumb-on the
nose ; it is asserted that among the Esquimaux it is
customary to pull a person’s nose as a compliment; a
Chinaman puts on his hat where he should take it off,
and among the same curious people a coffin is regarded
as a neat and appropriate present for an aged person,
especially if in bad health.

Among the Yombas of West Africa, who take great
care of their teeth and scrub them well at least three
times a day, an old tooth brush is regarded as a touch-
ing present, not being so much intended for actual use
indeed, but rather as conveying a sort of implied
message that as the sender took the greatest care of
his teeth and used his tooth brush continually, so his
friend was also in his thoughts morning, noon, and
night.

Mr. Taplin, a missionary to whom we are indebted
for an excellent account of the natives of Australia,
tells a curious story against himself. * When,” he
says, * I asked the word for sin, they gaveme the one for
‘thin,” and so I wasled into representing that it was
hatefnl to God for men to be thin; that they would be
condemned for it. So they came to the conclusion
that it was pleasing to God for people to be fat. In
fact, I had been telling themn that all lean people went
to hell, and fat people to heaven.”

Some ideas, indeed, which appear to us inexplicable
and fantastic are very widely distributed. For
instance, medicine ; our systemn seems so natural ; send
for a doctor, get presceription, pay him, take medicine.
By no means. 1. Sorcerer: evil spirits, noise. 2.
‘Wizard : charm on board. 3. Doctor: drinks his own
medicine. 4. China: pay while well.

In many parts of the world a mmanis strictly forbidden
to speak to his mother-in-law. Again, probably every
Englishinan who had not studied other races would be
astonished to meet with a nation in which, on the
birth of a baby, the father, and not the mother, was
put to bed and nursed ; yet though this customn seems
so ludicrous to us, it prevails very widely. In some
parts of Australia, when a man marries, each of the
bride’s relations gives him a good blow with a stout
stick, by way, I suppose, of a warm welcowme into the
family.

Among the Kalmucks of Central Asia, again, the
marriage ceremony is very romantic. The girl is put
on a horse and rides at full speed. When she has got
a fair start, the lover sets off in pursuit; if he catches
her she becomes his wife, but if he cannot overtake her
the match is broken off, and we are assured, which I
can well believe, that a Kalmuck girl is .very seldom
caught against her will,

This idea of capture in marriage occurs almost all
over the world. Hence no doubt the custom of lifting
the bride over the doorstep, which occurs, or did oceur,
among the Romans, the Redskins of Canada, the
Chinese, the Abyssinians, and other races. Hence
also perhaps our custom of the honeymoon, and hence,
may be, after a wedding things are thrown, as McLellan
has suggested, in mock anger after the departing bride
and bridegroom.

It is remarkable how persistent are all customs and
ceremonies connected with marriage. Thus our bride
cake, which so invariably accompaniesa wedding, mmay
be traced back to the old Roman form of niarriage by
confarreatio, or eating together, and is found also in
other parts of the world, as, for instance, among the
Iroquois of North America. It must, we know, be cut
by the bride, because it is the duty of the wife to pre-
pare food for her husband. It has always seemed to
me that one of the clearest proofs of the low mental
power of savage men is that afforded by arithmetic.
For instance, in no single Australian language is there
any word for ‘ five.,” They said, *‘ One, two, two, one,
two, two, many.” The fingers are greatly used as a
help in these simple calculations, and all over the world
we find the word ‘‘hand” standing for ‘‘five” in
reference to our five fingers ; indeed, if we had had six
we should probably have had a duodecimal notation,
which would have been in many respects a great im-
provement on our present system. Even our own word
‘““five ” is a case in point, though it is so much worn by
use that its original form is almost unrecognizable,

The original Indo-European word for ‘“‘hand” is
found little altered in the Persian penze. In Greek
penze becomes pente, in German funf, whence our
‘“five.” The Punjab 1s the country of ‘ five rivers,”
from penge, ‘‘ five,” and ub, *‘ water,” a root which we
find again in many Celtic names, as, for instance, in
Aberdeen, Aberystwith.

Carver astonished the Canadian Indians by allowing
them to open a book wherever they pleased, and then
telling them how many pages they were from the
beginning. The only way they could account for this
was by concluding that the book was alive, and told
him whatever he asked.

We know that among many races, when a man died,
his wives and slaves, sometimes, also, his horse and
dog, were killed and buried with him, in order that
their spirits might accompany him to the other world.
But the preparation for eternity did not end -here.
Just as the survivors killed the wife and slaves, so they
also “*Kkilled ” his arms and implements, kisclothes and
ornaments, so that their spirits also might go with
their master, and he might enter the other world as a
great chief should.

The Red Indian, Mr. Sproat tells us, quite under-
stands that the things themselves remain in the grave,
but believes that the phantoms of. the things ac-
company the spirit of the dead. Even among the
Greeks we know that a coin was put in the mouth of
the dead in order that he might have the wherewithal
to pay the ferryman, Charon; and the Chinese are
said to burn paper money with the dead—a process
much to be commended from a banking point of view.

Our own sovereigns are still crowned on a stone, the
Lia Fail or Stone of Destiny, which is said to have been
the pillow on which the patriarch Jacob slept at
Bethel when he saw ‘‘ the ladder set up on the earth,
and the top of it reached to heaven, and behold the
angels ascending and descending on it.” It was carried
to Ireland, then to Iona, subsequently to Scone, and
brought to England by Edward I., though some Irish
antiquaries maintain that the true Lia Fail is the up-
right stone which stands on the hill of Tara.

We all remember the significance attached by
Joseph’s parents and brethren to his dreams, as well as
the political importance of Pharaoh’s dream, which
Sir Samuel Baker has recently attempted to explain
by supposing that the Abyssinians had dammed up
the Atbara river. It is not an uncommon belief among
savages that as a man dies so he will rise again, and
that this applies to the body as well as the mind.
Moreover, the way to the land of spirits was long,
dangerous, and beset with demons. Many perished on
the way, and no one who was not in possession of all
his faculties could hope to arrive in safety. So con-
vinced were the Fijians of this, that as soon as a man
felt the least sign of old age he was anxious to start on
his long journey.

Mr. Hunt tells us that one day a young man in
whom he took much interest came to him and invited
him to attend his mother’s funeral, which was to take
place the next morning. Mr. Hunt accepted the invi-
tation and went. As he walked along in the proces-
sion he was surprised to see no corpse, and asked the
young man where his mother was, when he pointed to
a woman who was walking along just in front, to use
Mr. Hunt’s words, ‘‘ as gay and lively as any of those
present.

** When they arrived at the grave she took an affec-
tionate farewell of her children and friends, and then
submitted to be strangled.” So general, indeed, was
this custom in the islands, that in many villages
there were literally no old people, all having been put
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to death ; and if we are shocked at the error which led
to such fearful results, we may at least see much to
admire in the firm faith with which they acted upon
their religious belief.

Our New Navy.

The gunboat Petrel is being built by the Columbia
Iron Works, of Baltinore, and is nearly complete in
every respect. None of her machinery will be put
aboard prior to launching, as it is the desire of the
contractors to have as little weight as possible on the
ways. The boilers and engines are all ready, and will
be placed on the ship very soon after she is launcbed.
The Petrel will be barkentine rig, steel hull, and of
about 885 tons displacement. She will carry four guns
in her main battery, besides. several machine guns on
deck. It is expected that the ship will be turned over
to the government complete in every respect about the
latter part of December.

The work on the Chicago still continues at the New
York yard, and it is bardly probable that she will be
put in commission much before the first of next year.

The double-turreted monitor Amphitrite was lately
taken out of the dock at Wilmington, Del. Her bottom
has been painted and otherwise fixed up. The depart-
ment has as yet reached no decision as to whether the
ship will be rebuilt at a private yard or at some navy
yard. .

The new cruiser Charleston, now building at San
Francisco, Cal., will be completed about January 1,
the contract time, as the department is in receipt of
reports from the contractors saying that the work 4s~
progressing very rapidly, and that the ship will be
turned over to the government at the timme specified.
Of course she will be assigned to the Pacific station,
and will be the flagship.

The Philadelphia Inquirer says: *‘ The Philadelphia,
it is expected, will beat ‘the Baltimore in speed, as
Messrs. Cramp will supply their o®n engines to the
former, whereas the firm of Humphreys & Tennants,
England, will provide the motive power for the latter.
In the one case Messrs. Cramp guarantee a speed of
nineteen knots, in the other they only guarantee horse
power. It will be interesting to compare the work of
the two sets of engines when both vessels are in com-
mission. The model of ‘the Philadelphia, although an
English design, is considered by the Messrs. Cramp to
be a very good one, and capable of but little improve-
ment in view of the work the vessel will have to per-
form.

* The dynamite cruiser Vesuyius was sent down the
river October 1 to try how the engines worked. The
affair was kept very quiet, only a privileged few being
notified of the event. So far as could be learned, the
trial was a most successful one, the vessel showing ex-
traordinary speed, making a run of 1314 miles in 29
minutes, being an estimated speed of nearly 27 miles
an hour. As the guaranteed speed is only 20 knots an
hour, this, if correct, is eminently satisfactory. Allow-
ance has, however, to be made for the tide, which
would deduct about two knots off the record, but
even then the result exceeds the expectations of the
builders.”

We learn that everything worked well on this trial.
There was no heating of journals and no leaks any-
where and very little vibration. Two hundred and
forty revolutions were reached without effort, but no
measurements of speed were taken, as the trial was
only made to find defects in the engines, if any existed.
One of the builders has written to an officer of the War
Department that a speed of 20 knots was obtained
with a pressure of only 135 pounds. All indications
point to additional speed when the full working pres-
sure of 180 pounds is put on, and it is then expected
fully 23 knots will be made.

In the naval appropriation bill approved September
7, 1888, provision was made for the construction of
seven new vessels, and an appropriation of $5,550,000
was made, and an additional appropriation of $260.000
for a composite ship to be used as a practice vessel for
the midshipmen at. the Naval Academy. Secretary
Whitney has now under consideration a nuwmber of
designs for these new ships, and as soon as the designs
are adopted, work will be immediately started on the
plans and specifications, and the contracts awarded.—
Army and Navy Journal.

—_— e -—
An Application of the Phomnograph,

R. J. Hewett, in the Electrical World, says : The
phonograph seems to be a promising auxiliary to the
Wheatstone antomatic system. The phonograph can
be substituted for the ink recorder, and the signals
read off by a Morse operator at his leisure at lower
speed. The phonograph motor would require two dif-
ferent speeds—a high speed for receiving the automatic
telegraph signals and a slow speed for reproducing to
the Morse operator. The slow speed should still fur-
ther be variable within a smaller range, so as to suit
the ability of :the receiver. Thus the automatic and
manual service would be combined, the automatic
being used for transmission, while the manual service,
aided by the phonograph, can be employed for receiv-
ing. :
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PAVILION OF THE REPUBLIC OF CHILI AT THE
PARIS EXPOSITION OF 1889.

Since the opening of the preparatory period of the
Universal Exposition of 1889, a large number of foreign
countries, desirous of participating in it brilliantly by
the erection of structures worthy of the part that they
are to play, have decided to put their projects out to
competition in order to utilize the capacity of the most
renowned specialists, and, by skillful selection, reach as
perfect results as possible. Among the most remark-
able competitions may be mentioned the one opened
by Chili for the erection of its pavilion. There were
three French firms of builders who obtained the re-
wards offered by
that republie, and,
of these, Messrs.
Moisant, Laurent,
Savery & Co. ob-
tained the first prize
and wereawarded
the work.

The location ac-
corded to the Chilian
government consists
of a quadrilateral of
65 by 80 feet, situ-
ated at the angle of
the small park of the
Champ de Mars to
theright of the Eiffel
tower with respect
to a visitor standing
upon the bank of
the Seine and turn-
ing his back to the
Trocadero.

The conditions of
the competition were
particularly severg,
and, in order toshow
how they were
carried out by the
successful architects,
we present herewith,
from Le Genie Civil,
a view of the front of
the adopted plan

The building con-
sists of a central
structure surmount-

_ed by a dome and
flenked by four rect-
angular towers, sur-
mounted by small
domes which are sur-
rounded by decora-
tive capitals placed
upon the uprights of
the towers, which
themselves consist
of metallic caissons
whose faces are pro-
vided with terra
cotta panels.

The entrance,
which is formed of a
projecting portico
extending to the top
of the building, gives
the latter the truly
monumental char-
acter required by the
specifications. A
flight of steps of the
whole width of the
portico leads to the
peristyle upon which
open the bays, giving

form, in order to render the taking down of the struc-
ture in France and its re-erection in Chili as rapid as
possible.

In order to give the structure great stability, as well
as great rigidity, and at the same time save material,
the architects have made their framework double
walled, with an intermediate space. This system has
also the advantage of protecting the interior-of the
halls against the differences (often excessive) that the
external temperature is subject to.

It is to be hoped the United States will not be
backward _in providing a suitable national pavil-
ion. We believe no steps have yet been taken. If

direct access to the

interior of the edifice.
These bays are three
in number, one large
central one and two
small ones all having
folding doors to pre-
vent entrance and exit from being impeded. Theside
opposite the entrance has a projection representing a
large winter garden, intersected midway by a balcony
commmunicating with the gallery of the first story.
Balconies, in fact, exist on every side, for the portico
likewise has one, as well as the sides of the pavilion,
but these latter ones project from the facade, and each
has a roof and supporting columns, .giving it the as-
pect of a veranda. -
In addition to iron, the use of which was made obli-
gatory, and which the builders have used not only as
a framework, but also for decorative purposes, in
various parts of the edifice, the materials that enter
into the structure are terra cotta, compressed beton,
bricks, tiles, slabs of plaster, and wood, the latter in
very small proportion and only where the use of it was
indispensable. Naturally, all these materials are em-
ployed either in panels or in portions of very definite
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anything is to be done, it should have immediate
attention.
————t—
Idaho Streams that Vanish.

One of the peculiar features of Idaho scenery is the
frequent occurrence of dark rocky chasms and chan-
nels of lava inte which streams and rivers plunge and
are apparently forever lost.

These fissures are supposed to be old lava beds.
The outside of the molten mass cooled and formed a
roof, the fiery streamn below became exhausted, leaving
an empty chamber. A break in this roof having oc-
curred, an opening was formed into which the river
or stream now disappears, to reappear as a mysterious
lake, basin or spring on some distant mountain or plain.

On the banks of the Snake River one of these streams
reappears, gushing from a high cliff 'in a cataract to

-the waters below,
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The Practical Limit ef Speed.

The highest speed practically attainable in daily ser-
vice with passenger trains has always been a point on
which much discussion has been raised. The recent
race between London and Edinburgh seems, however,
to afford a tolerably complete solution of the problem.
The official figures, giving the actual time and load for
each day of the run, when analyzed, give the following
average results for the London and Northwestern
route from Aug. 6 to Aug. 31 inclusive. During this
time the schedule time was 8 hours for the 400 miles,
and the train arrived in Edinburgh ahead of schedule

time on 22 daysand was 37 minutes late on one day
only, owing to a flue
on the locomotive
collapsing. With
this exception, the
running was remark-
ably regular, the
trains arriving with-
in 1 minute for 11
days in succession.
The average speed
for the whole period
was a fraction over
50 miles per hour in-
cluding stops, and
slightly under 55
miles per hour ex-
cluding stops. The

pied in the three
stops was 40 minutes,
one stop being for
dinner. The train
consisted of four
eight-wheel cars,
with F. W. Webb’s
radiating axles. The
cars were each 42 ft.
long over bodies and
weighed 42,500 lb.
each. Three differ-
ent classes of engines,
weighing respective-
ly 61,000, 76,000, and
94,000 1b. in working
order,were emnployed
on different portions
of the route, the
lightest engine run-
“ning over the light—
est grades. The mi-
nimum weight of
engine, tender, and
train was 287,000 lb.
and the maximum
339,000 1b., the aver-
age being 305,000 1b.
The grades varied
considerably, the
worst being one 9%
miles long averaging
67 ft. per mile, and
another 4 miles
long of 70 ft. per
mile. The best per-
formance over the
section containing
the former grade was
101 miles in 104 min-
utes (which was done
on three occasions),
and over the latter
90 miles in 90 min-
utes, in both cases
from start to stop.
The fastest run over
the more level por-
tion was 158 miles in
166 minutes, start to
stop, or 14 minutes
under schedule time.
The feat appears to
have been so easily
performed that on the Northwestern it wasnot con-
sidered necessary to employ the compound engines, and
the fast running was done with comparatively old en-
gines of far less weight and power than the compounds,
which were reserved for the heaviertrains. These facts
merely emphasize what has repeatedly been urged in
these columns—the importance of good signals, which
aid fast running far more effectually than heavy engines.
It will thus be seen that with a light train, stoppages
averaging 100 miles apart, good permanent way, and
somewhat severe grades on the northern portion of
the journey, a speed of 50 miles per hour, including
stops, was maintained with ease. This certainly marks.
a considerable advance on previous practice, and shows
that where sufficient inducement offers, modern rail-
road appliances are capable of approaching very closely
L to the apparent limit of a mile a minute.—Railroad
| Gazetle.
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ENGINEERING INVENTIONS.

A valve for engines has been patented
by Mr. James Des Brisay, of Kamloops, British
Columbia, Canada. Combined with a valveadapted to
rotate on its seat, and having a concentric projection,
is a ring held on the projection and pressing against the
valve, with other novel features, the valve being ope-
rated directly from the main shaft.

A car dumping device has been patented
by Mr. Daniel T. Denton, of Tower Mines, Minn. This
improvement is specially adapted for cable cars loaded
with ore, coal, or other material, and covers a novel
construction and combination of parts by which the
loaded cars are easily, quickly, and automatically
dumped.

A car coupling has been patented by
Mr. Simon J. Freeman, of Rochester, N. Y. The
drawhead has a projection in its bottom, behind which
is a recess, combined with a vertically sliding and
longitudinally swinging arm extending up through a
slot, with other novel features, whareby the coupling
and uncoupling of cars may be readily effected without
going between them.

A car coupling has been patented by
Mr. David N. Tarbox, of Cedarville, Ohio. Combined
with a drawhead in which is journaled a hooked coup-
ling link is a transversely swinging weighted operating
arm extending through the drawhead and having a
limited movement througk the coupling link, there
being a pivoted retaining cam on the arm adapted to
bear on the drawhead.

A steam boiler has been patented by
Mr. George Kingsley, of Lowell, Mass. Combined
with a double shell horizontal boiler having an inner
and outer fire space and a water space between are in-
clined laterally projecting tubes screwed into the inner

_.ghell having their innor oanda clased and elavatad and
projecting into the inner fire space, stay bolts alter-
nating with the tubes and connecting the shells, the in-
vention covering an improvement on former patented
inventions of the same inventor.

MISCELLANEOUS INVENTIONS.

A lotion to be used in the treatment of
sores has been patented by Mr. Thomas Tomlinson, of
Clarinda, Iowa. It is made of gambier, #alt, sulphuric
acid, and water, compounded in specified proportions,
and used as directed.

A ratchet drill has been patented by Mr.
Peter B. Erickson, of Ishpeming, Mich. The invention
coversa novel construction and combination of parts,
whereby the drill may be readily inserted and the
action of the drill reversed, and wherein also the device
will be durable and can be conveniently manipulated.

A vehicle spring has been patented by
Mr. Edwin Jarrell, of Harper, Kansas. The invention
consists in novel constructions and combinations of
parts designed torender available in a simple manner
the square torsion of the spring bars, with other special
features.

A latch bolt has been patented by Mr.
Franz Spengler, of Berlin, Germany. It is made in
wedge-like form, having its end beveled from edge to
edge and from side to side, being designed to reduce
the friction between the head of the bolt and the keeper
on the door casing to a minimum.

A shingler’s gauge has been patented by
Mr. Franklin P. Sanborn, of Standish, Me. This in-
vention covers a device of novel construction to be
used in applying shingles or clapboards to the roofs or
walls of buildings for determining the proper position
of each course with respect to the preceding course.

A mole trap has been patented by Mr.
Samuel J. Grimmett, of West Plains, Mo. Combined
with set or fall sticks a board is used having pins on
one ride and a longitudinal knife on the other, the pins
being adapted to impale or imprison a mole, and the

. knife for destroying snakes.

A bucksaw frame has been patented by
Mr. Joseph W. Thompson, of Mount Pleasant, Iowa.
The invention covers a novel construction aud arrange-
meaut of parts and details for an improved saw frame in
which each of the end pieces is made of a U-shaped bar
80 as to combine lightness with strength.

A wall protector, to prevent defacing
of walls by furniture, has been patented by Messrs.
Roldin 8. Robbins, of San Francisco, and Alphonzo
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A portfolio for maps, periodicals, ete.,
has been patented by Mr. Henry A. Hayden, of New
York City. It has a series of fastening devices ar-
ranged on the inside of the covers, and consisting of
overlapping metallic strips hinged to staples, being
designed to display maps, time tables, etc., in promi-
nent places.

A hammock has been patented by Mr.
Barry A. Norris, of Houston, Texas, It is made with
slats, each provided at its ends with a transverse aper-
ture through which passes a cord or wire for holding
the slats together, making a hammock designed to he
simple and durable and yielding to the motion of the
body.

A wheeled dumping scraper has been
patented by Mr. Cyrus A. Kenney, of Nicholasville,
Ky. The scoop is adapted to be lowered to present its
scooping edge to the ground for filling, while it may be
raised to a greater or less height and be dumped back-
wardly, the invention covering & novel combination
and construction of parts.

A pay device has been patented by Mr.
David W. Bundy, of Toronto, Ontario, Canada. The
invention consists mainly of a tray having a series of
pockets, each bearing the name and number of an em-
ploye, in connection with money boxes adapted to be
received in the pockets and bearing a corresponding
number.

A heating gas burner has been pa-
tented by Mr. Albert J. Doty, of Philadelphia, Pa. It
is made of a disk of sheet iron, in the edge of which
flaring slits are formed, the disk being swaged up so
that the edges will be beveled and the slits made
narrow, with parallel edges, making the desired form
of orifice for the gas and air.

An image has been patented by Mr.
ovurres 1. U. LoOm, Of Gravesend, N.Y. It is made
with an inner wooden section and outer plastic side
sections, whereby great strength is obtained and the
muscles can be brought out naturally, as desired for
images or figures of animals to be used in connection
with carrousels or merry-go-rounds.

A chill mould apparatus has been pa-
tented by Mr. William Fawcett, of Jersey City, N. J.
It is an apparatus for casting sash weights or similar
articles, in which the moulds are chilled by water, the
hollow sectional moulds being arranged in a rotary
frame about a hollow axle having a water supply and
exit pipes suitably attached.

A geometrical drawing board has been
patented by Mr. James M. Pringle, of Bathurst, New
South Wales. This invention provides a simple means
for facilitating the teaching and explaining the
principles of that branch of golid or descriptive geo-
metry used in construction, also illustrating these prin-
ciples in the teaching of mechanical drawing.

A lock hinge has been patented by Mr.
Leonard Tilton, of Brooklyn, N. Y. It consists of a
vertical plate, with a slotted horizontal plate, in com-
bination with-a pivet-bolt heid in-the slot, an arm, rack,
and locking bolt being held in an aperture in the
window frame, making an improved fastener for
window blinds, etc.

An apparatus for casting metal ingots
has been patented by Mr. William Huffelmann, of
Germaniahutte, Prussia, Germany. It is for casting
small ingots suitable for the manufacture of wire, etc.,
and designed to produce great density at their outer
part, with as little loss as possible from waste in the
runner and gates.

An attachment for bicycles has been pa-
tented by Mr. Herman H. Holtkamp, of New Knoxville,
Ohio. Itconsistsof a runner or shoe arranged for con-
nection with the small wheel of the vehicle, with bear-
ing plates which may be clamped to the peripheral
face of the driving wheel, whereby the machine may be
run upon ice or snowy ground.

An ice cutting machine has been pa-
tented by Messrs. Louis C. Hartung and William A.
Haussner, of Stillwater, Minn. The frame is mounted
at the rear on wheels and in front on runners, the turn-
ing of the wheels, which are spiked, acting on a shaft
to drive a saw, the weight of the frame forcing the
revolving saw down into the ice.

A drag saw has been patented by Mr.
John Harrigan, of Brooklyn, N. Y. It is designed for
cutting off the npper ends of piles and similar uses, and
combines with a support {0 be fastened to the pile a

H. Broad, of Berkeley, Cal. It cc ially of
an elastic bntton with surrounding flange, to be used
with a retaining band or wire, to protect both the
walls and furniture.

A garment stay has been patented by
Mf. Edward K. Warren, of Three Oaks, Micb. Itis a
éi),vered stay for dresses or other garments, having a
stiffening strip covered by separate pieces of fabric
projecting beyond the side edges, and there stitched to
form selvedges through which the seamstress may
stitch and secure the stay to the garment.

A weather board holder and gauge has
been patented by Messrs. Madison G. Stanley and
William F. Jones, of Kenton, Tenn. The device is
simple and easy of manipulation, and is designed to
dispense with driving nails in the previously put on
boards, while affording means for expeditiously gaug-
ing the amount of lap to be allowed. ’

A crutch attachment has been patented
by Mr. William J, Donald, of Tunnel City, Wis.
‘This invention covers an improvement in that class of
crutches which have an elastic foot and a spur, either
of which may be adjusted for nse alone by resting the
foot on the ground or floor to screw or unscrew it,
thereby projecting or withdrawing the spur.

A magic lantern slide has been patented
by Mr. Edward T. Petter, of Newport, R. I. It con-
sists of a continuous band or strip of flexible trans-
parent or translucent material, carried by reels or
spools, upon which the views or figures are portrayed,
combined with a motor for drawing the band through
the lantern from one reel to another.

yoke pivoted on the support, and having parallel ways
adapted for the saw to slide therein, the saw having a
handle set at an angle to the face of the blade.

A journal bearing has been patented by
Mr. George L. Griswold, of Bellows Falls, Vt. This in-
vention provides a bearing box or reservoir having a
network of oil or lubricant passages or channels in it,
ata number of the intersecting points of which are
cavities or receptacles, the device being adapted for
lubricating flat as well as convex or cylindrical surfaces.

A toilet paper cutter has been patented
by Mr. Henry H. Harrison, of New York City. Ithas
a stationary blade, with rollers for drawing the paper
from a drum, in combination with a pivoted blade and
springs, and other novel features, whereby the paper
may be conveniently drawn out and cut off in the
desired lengths,

A velocipede has been patented by Mr.
John Hagan, of Atlantic City, N.J. Combined with
the main axle and driving wheels, springs are so
secured to the main frame that power may be stored
up therewith, by means of a crank arm, and can be
used asdesired in propelling the velocipede, provision
being also made for the use of an electric motor and
batteries.

A rowing gear has been patented by
Messrs. Oren Tippy and Fred D. Smith, of New
Carlisle, Ind. This invention provides a device by
means of which a boatman may pull a boat in the di-

rection in which he is facing, it being designed that
evéry motion requisite in rowing may be obtained by

the use of the device, while the oar can be manlpul&wdw
with efficiency and ease.

A brick machine has heen patented by
Mr. Robert A. Willett, of South Amboy, N. J. This
invention covers a novel construction, combination,
and arrangement of parts in a machine in which the
clay is compressed in the form of bricks by different
plungers, and in which the pressure may be adapted to
different qualities of clay and the slow or quick move-
ment of the plungers in the mould boxes be regulated.

A gate has been patented by Mr. John
W. Rutledge, of Shannondale, Ind. It is designed to
be opened and closed by a person in a vehicle or on
horseback, and is constructed to prevent snow and ice
interfering with the action of the catches, and to render
moreeffective and simple the means of actnating the
latch, while the gate may readily be tightened and
braced as required.

A wrench has been patented by Messrs.
Albert M. Spaulding, of Flowerfield, Mich., and
Herbert L. Case, of Bristol Center, N. Y. It is
specially adapted for conveniently unscrewing the nuts
of vehicle axles, and comprises a bar having a wrench
head between its ends and arms mounted adjustably on
the bar, the opposite ends of each arm being adapted
to engage a spoke,

A breasting attachment for heeling ma-
chines has been patented by Messrs. Martin C. Mc-
Geuness and John Tweedie, of Jefferson City, Mo.
This invention covers a novel combination and arrange-
ment of parts in a device designed to accurately trim
the inner edge of the heel of a boot or shoe, without
cutting the sole, while the top piece is put in place at
the same time.
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castings. (H. W.) Knight & 8on, Seneca kalls, N. Y.

All books, app., etc., cheap. School of Electricity, N.Y.
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Boiler Explosion.—Agents wanted to sell new book.
Just published. Every owner of a steam plant and
every fireman in the TJnited States wants it, and must
haveit. Price, $2.00. Address G.JA. Zeller, bookseller,
18 So. Fourth St., St. Louis, Mo.

One hardly realizes the immense loss sustained in ma-
chine making (where many duplicate parts are required)
by the old way of single forgings, or cutting out of solid
metal, compared with the modern appliance of drop
forging. With a die, by a single stroke or two, thousands
are made exactly alike, in size and form, ready for the
finishing, either of the best tool steel, Bessemer steel,
iron, or copper. Mr. Charles Robertson, Broadway, Re-
vere, Mass., makes a specialty of splendid drop forgings.
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Pratt & Letchworth, Buffalo, N. Y.,
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ings.
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Tight and Slack Barrel Machinery a specialty. John
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machines. Rollstone Machine Co., Fitchburg, Mass.

Belting.—A good lot of recond hand belting for sale
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hination patent belt hooks. Providence, R. L.
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FIRST ANNUAL REPORT OF THE BOARD
OF MEDIATION AND ARBITRATION
OF THE STATE OF NEW YORK. Com-
missioners, William Purcell, Gilbert
Robertson, Jr., Florence F. Donovan.
Transmitted to the Legislature
January 16, 1888. The Troy Press
Co., printers. 1888. Pp. 734.

In this report of the Board of Mediation and Arbitra-
tion of the State of New York the condition of several
branches of manufacture, as revealed in the examina-
tions of operatives and employers by the Senate com-
mittee, is given. The work is an interesting one, despite
the unattractive form of question and answer in which
most of it is necessarily presented, and many of the
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revelations of the examination as to the small amount
of wages earned by immensely long hours of work are
very #ad. It is published by the State, and it would be
well if its contents were read and studied by all who
have a direct or indirect interest in the cause of the
many.

THE CHEMICAL ANALYSIS OF IRON. A
complete account of all the best
known methods for the analysis of
iron, steel, pig iron, iron ore, lime-
stone, slag, clay, sand, coal, coke, and
furnace and producer gases. By An-
drew Alexander Blair. Philadelphia :
J. B. Lippincott Co. 1888. Pp. 252,
Price $4.

This excellent treatise is devoted primarily to the
analysis of metallic iron; this is given in detail with all
the determinations and the different methods of effect-
ing them. The analysis of iron ores is treated in a
special chapter, and then the analysis of allied suob-
stances is spoken of, such as limestone, clay, slags, fire
sands. coal, and coke. and furnace gases. A chapter of
tables giving atomic weighte, factors, etc., concludes
the work. It is very well illustrated by nearly 100 cuts
of apparatus, and a satisfactory index is given. It can
be recommended, not only on account of its author’s
high reputation, but alsoon account of its contents, to
all chemists interested in the anulyses of blast furnace
and rolling mill and steel works material.

THE LIXIVIATION OF SILVER ORES WITH
SPECIAL REFERENCE TO THE Rus-
SELL PROCEss. By Carl A. Stetfeldt.
New York : Published by the author,
18 Broadwav Pp. xx, 234.

The title of this book discloses its nature. It isin
effect a very extensive and elaborate monograph, and
one which will undoubtedly be of value to all who are
gpecially interested in this process. It is illustrated by
a iumber of cuts showing the different apparatus em-
ployed in the process treated of, while many figures,
tables of results, etc., contained throughout the work
add largely to its value. It is indexed, and the cuts
already alluded to—thirty in number—embodied in the
text are supplemented by several folding sheets show-
ing the arrangement of different portions of the lixivia-
tion plant treated of in the work.

RAILROADS AND ROLLING STOCK. A
catalogue giving cost of plant and
material for portable, light, and main
lines, to which isadded a chapter on
river steamers and light craft, also
dredging plaut. Prepared by John
Bireh & Co., engineersand merchants,
Liverpool. Pp. 232.

All that can be said of this catalogue is that it de-
scribes, notes, or illustrates almost everything that can
be thought of under its title. Although a trade cata-
logue, it forms a very convenient and attractive manual
for thoseinterested in railroad and machine engineer-
ing.
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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information, and not for publication.

References to former articles or answers should

give date of paper and page or number of question.

uiries not answered in reasonable time should
repeated; correspondents will bear in mind that
8ome answers require not a little research, and,
though we endeavor to reyi]y to all, either by letter
or in this department, each must take his turm.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientitic American Supplements referred
to may be had at the oftice. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) G. F. asks how to make a good
flash light for photographic purposes. A. Purchase
one ounce of magnesium powder and one ounce of
negative gun cotton from dealers in photugraphic
materials. Place on a dust pan enough cotton, when
pulled out, to measure about 3}6 inches in diameter.
Sprinkle it over with twenty grains of magnesium
powder to form a thin, even film. Lay over the mag-
nesium thus arranged a very thin Jayer of gun cotton.
Connect to the bunch of cotton a small fuse of
twisted cotton about six inches long, so that it will ex-
tend to the side of the dust pan. Then set the pan on
a step ladder near the object, and whenready, light the
gun cotton fuse with a match, when instantly a brilliant
flash will ensue. There are several ready prepared
magnesium compounds now sold with special devices
and lamps to fire them.

(2) J. C. asks for a receipt for removing
mildew from white silk. A. Perhaps naphtha will do it.
Take to dye house, or try following: Dip a piece of
flannel in alcohol and water, and well rub the place;
iron on wrong side, putting a piece of damp cotton
cloth between the iron and the silk.

3) E. F. Co. write: We recently no-
ticed an article in SCIENTIFIC AMERICAN upon the
subject of size of fire box under boilers to give best re-
sults, and stating that the fire boxes are usunally too
large. We have suspected that we used too much fuel,
and want to ascertain what size our grate between
doorand bridge wall ought to be under our boiler, 13
feet 6 inches long. 5 ft. djam., 84 tubes 214 inches, steam
pressure required 80 pounds. A. The amonnt of grate
surface required for your boiler is dependent upon the
amount of steam required, which you do not mention.
The article in question alludes to the construction of
boilere of full capacity for the work to be done. Ifa
boiler with large grate surface can only keep up the
steam required by strong firing, there is nothing gained

Sreientific

|by reducing the grate and urging a still stronger fire.
Itis where the boiler is of larger capacity than the
steam requirement that the gain is made by reducing
the normal grate surface to the proportions mentioned
in the article alluded to. Really, the great economy is
madein having the boiler at least 50 per cent larger
than the steaming capacity required, as usnally com-
puted. Then with a reduced grate surface and quick fire
the utmost economy will result. The whole gist of
steam economy is in saving the waste heat of the chim-
ney and the exhaust. Of course proper care must be
taken to prevent loss of heat from exposure of steam-
heated surfaces around boiler, pipes, and cylinder. Be-
fore we can advise a reduction in your grate, we
should know the temperature of the gases of combus-
tion as they leave the heating surface, The difference
between this temperature and the temperature of the
steam will indicate the waste. Also, we should know
if the present firing is strong or dull; it being a
most important factor in making a change foreconomy
to know the relative proportion of heating surface in
the boiler to the amount of steam produced or work
done. Itisamo: common practice to urge a boiler to
excessive duty and then complain of excessive coal con-
sumption. We can only advise that, if you desire to
make an experiment of any real value, you accurately
weigh the fuel used for a day, or better for a week.
Then put arow of firebrick on cach side of the grate,
three or four bricks high, making your actual grate sur-
face 9 inches narrower. By urging the fire with the
fuel weighed as before for a definite time—a day or pre-
ferably a week if you can—you may have an absolute
test of the economy of the change in your case. If you
succeed, your boiler is large enough for your wants. If
not, the conclusion is that for economy you should
have a larger boiler. The art of firing is an essential
feature in steam economy, too often overlooked in the
complaints as to fuel consumption. A diffcrenoo of ton
per cent or more may be made by variation in the
management of doors and dampers,

4) P. 1. J. asks: 1. Can a wine artificial
in its make-up, or that has been coiored or improved
by ethers, be easily distingnished from a natural wine?
A. It is sometimes very difticult to do. The aniline
colors are tested for, and special tests applied for sus-
pected adulterants. 2. Where may a full account of
the various fruit ethers be obtained? A. These have to
be studied in chemical treatises. There i8 no work de-
voted exclusively to them. 8. In making a vanilla ex-
tract, difficulty in completely pounding the bean to a
pulp in a mortar is experienced. Can you tell an effi-
cacious method? A, Add white sand, and pulverize
sand and beans together. 4. Are there any special
colognes that are made, usually by simple solation of
the oils in the cologne spirits, that would be improved
on distillation? A. We know of none. 5. Which
would make the best emulsion of wax—Castile soap or
caustic potash ? A. Neither will answer. Try disgolv-
ing the wax in oil and making an emaulsion of the pro-
duct with water and gum tragacanth.

(5) G. A. J. asks: 1. What is used for a

a suitable varnish, or the surface is first varnished and
the powder applied with a pad while the varnish is
still tacky. 2. Does the use of mica oil in boilers
lessen the heating capacity ? The oil is used for the pre-
vention of scale, etc. A. Not to any appreciable extent,
unless used in large quautities. The boiler should be
blown off from time to time. There is some danger of
corrosion. 3. How to sugar-cure beef. A. Cure for 10
or 12 days with dry salt to which a little saltpeter has
been added, along with some sugur and black pepper.
It is then hung up until required. Folded in dry paper
and hung ina dry place, it will keep two or three
months. 4. Is there any way to temper brass wire after
it has been hot? A. Light hammering, redrawing to a
slightly smaller size, heating followed by a very slow
cooling, all tend to harden brass. 5. What is the price
of platinum, such as used in wire, etc.? 1s it used as
coin in some countries? A. $9.00 an ounce, It has
beenused in Russia for coinage.

6) C. G. H., of Wallingford, Conn.,
sends two worms found on a snowball bush, When
they touch the hand, he says, it is badly nettled and in-
flamed for a few days. What is it? A. Professor C.
V. Riley says they are larvee known commonly as sad-
dle-backed caterpillars, They are the larvee of a
moth known as Empretia stimwlea, which is compara-
tively common almost all over the country. The larve
feed upou a great variety of plants, but are perhaps
found more oftenupon corn than upon anything else.
They belong to the group of stinging caterpillars, and
the effect of their spines upon the skin is similar to
that of a nettle.

(7) A.S. E. asks (1) how to deodorize
wood alcohol to fit it for burning? A. No eficient and
cheap way is known. 2. What cement will secure
wood firmly to glass, same carried by wheel applied
to one side. A. Use bicycle tire cement, or dis-
solve 1 part India rubber in 12 parts benzine and add
20 parts of shellac and carefully heat until benzine is
expelled. There is much danger of the benzine ignit-
ing. 8. How to make the aniline colors, getting them
ini the crystal forms. A. You can buy aniline colors
from the dealers in chemicals.

(8) W. B. K.—The terms * cold-blood-
ed " and * warm-blooded,” as applied to human beings,
refer principally to the excitability or non-excitability of
the individual, and not really to any difference in the
heat of the blood. The temperature of the heart circu-
lation in all persons in health is about 98° Fah.

9 I A. C. desires a receipt to make
marking ink, black and red,either or both, to mark cot=
ton bales and sacks, It must be cheap, as we sell by
the barrel. - A. Take of shellac 2 parts, borax 2 parts,
water 25 parts, gum arabic 2 parts, and of either lamp-
black. Venetian red, or ultramarine a sufficiency.
Boil the borax and shecllac in water till they are dis-
solved, and withdraw from the fire. When the solution
has become cool, complete 25 parts with water and add
the coloring matter to bring the ink to sunitable counsist-
ence. When it is to be used with a stencil, it munst be

brush.

gold bronze for wood, and how applied? A. The pre- |
paration is sold as a powder, and isapplied mixed with |

American,

(10) T. R. M. asks a formula for charg-
ing Babcock's fire extinguisher. A. The extinguisher is
charged with a solution of bicarbonate of soda in water
and sulphuric ucid in a glass bottle, the latter, when re-
quired for use, being crushed with a screw, spilling the
acid into the charge of soda and water. Carbonic acid
gas is instantly generated, by which a pressure is ob-
tained sufficient for throwing the whole contents of the
apparatus with much force through a nozzle for fire-
extinguishing purposes.

(11) J. E. L. Co. asks how to cleanse
sponges of the sand and white particles found in them
asthey are sold by the trade. A. Shake and wash, with
a little hydrochloric acid in one of the wash waters.

(12) C. W. B. asks the quickest and
cheapest way of putting a fine polish on light-colored
woods, such as white holly, etc. A. Rub parafine on
and polish with a white woolen cloth. Mastic varnish
is suitable for white holly. Also, bleached shellac
makes a good varnish, using 95 per cent alcohol for so-
lution.

(13) D. N. desires a receipt for making
mocking bird food. A. Mix together 2 parts corn meal,
2 parts pea meal, and 1 part moss meal (made by dry-
ing and grinding the imported German moss seed), add
a little melted lard, but not sufficient to make the mix-
ture too greasy, and sweeten with molasses. Fry ina
pan for 1§ hour, stirring constantly, and taking care
not to let it burn; this makes it keep well,

(14) G. H. P. and others.—When a lo-
comotive is drawing a train around a curve, the outside
drivcrs slip backward.  When running by momentum
only, the slip may be on either side, depending upon
the eurface condition of tracks or treads, and also upon
excess of weight thrown onouter wheels by centrifugal

TOICE dwe ¢o wolaaity and .mx"nm of corve. Whep
braking up or with reverse steam on curves, the slip is

forward on the inner wheels.

(15) J. M. B. asks: Isthere any method
of giving to the surface of an ironstove a copper or
bronze luster that will not be destroyed by the heat, or
thatcould be cheaply renewed from time to time? A.
There is nothing in the paint or polish line but plum-
bago stove polish that will stand the heat. Nickel plat-
ing is much used now for ornamenting stoves.
——————

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in aocdordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

P

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

October 2, 1888,
AND EACH BEARING THAT DATE,

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

Abdominal supporter, L. B. Craig ........ veen
Addressing machine, Mace & Jackson.....
Advertising device, automatic, E. C. Magnus..
Advertising frame, G. G. Green
Alloy of copper, nickel, and lead, G. F. Pottle.....
Armature core for dynamos, W. 8. Hill .

Axle, vehicle, 8. J. Kurtz......

.. 390,570

Badge, I1. R. Hansen......c.ccceeeeereeeecccncnce.... 390,593
Bag. See Paper bag.

Bale cover, cotton, A. J. McGehee .........c.ee... . 390,499
Bale cover, cotton, A. 8. Ranlett.... .... . 390,519

Balling twine, etc.. machine for, J. Good.....
Band cutter and feeder, W. 8. Nichols....
Basket handle, W. J. Van Deusen
Bath tub seat, G. B. Sloat
Batteries, porous cup for galvanic, E. M. Hewett 890,597
Batteries, system of utilizing secondary, H. Ed-

MUDNAS...eiinivinienineines cenerinnns ceeenne eeees 390,464
Bearing, anti -friction, M. R. Wood . . 390.424
Bed stay, C. Bethea................. 390,346

Belt fastener, I. Jackson.

Belts, device for stretching and tightening ele-
vator, J. J.{Doughty....... terereeenaes ceeeeeeeann 390,218

Bicycle attachment, H. H. Holtkamp.............. 390,368

Bit. See Bridle bit.

Block. See Hat block. Pulley block.

Board. See Drawing board. Plow mould board.

made thicker than when it is to be applied with a: Buckle, suspender, A. F. R. Arndt..

Boat launching catriage, H. J. Woods.............. 390,543
Boiler. See Steam boiler.

Boil r, G. P. Erhard........ .. Leevee cesressscsees eeee 390,466
Bolt. See Latch bolt. R

Bolts, mesh clearer for, W. H. GEOTgE........cc.... 390,359
Bolting machine, T. W. Graham .........cce.cuueee 390,226
Book, G. D. Barnard..... R eeeeee 390097
Book. copying, E. R. 8olliday........ veess 390,526
Book covers, sheath for, C. H. Caryl . 390,449
Book holder, F. P. Harbaugh........ 390,363
Boot, H. L. Benson...........c..cooeveieeinns .. 590,552
Boot or shoe sole edge trimming machine, V.

Beauregard (r)..... P 10,960
Boots, machine for manufacturing congress, C.

W. Shippee .. 390,283
Bottle, perfumery, W. W. Stewart .. 390.317
Bottle stopper, G. A. Fullerton.......... ceeerenens o 390,586
Box. . See Folded box.

Box, H. 8. Munson........... .. 390.307
Box and drawer corner, J. B. West .. 390,421
Boxes, machine for manufacturing wooden, E.

W.LOCK®...cccveeneerereinnrecnnsennnnsacnnnsenss 390,493
Bracket, T. Koehler. etectetatecnarensancen 390,802
Brake. See Car brake.

Brake, E. Fi. 8nyder.......c..cccoveveneeenrenee-eenne. 390,816
I Bridge gate, swinging, c. Ross.. . 390,621
Bridle bit, E. R. Cahoone ........... 380,567

Buckle, suspender, J. T. Budd..... «ecoereronssonese
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Bucksaw frame, J. W. Thompson..
Burner. 8ee Gas burner.

Butter package, D. W. Mililer.............
Butter worker, J. W. Button..
Button, F. B. Crooks................
Button setting machine, A. M. Enghsh..
Cake dropping machine, P. F. Carroll..
Camphor, refining, M. J. Schreiter..
Candle, sulphur, C. H. Shaw
Cane shredder, 8. Fiske.
Car brake, H. Otenhouse....
Car coupliog, J. W. Chisholm .
Car coupling, 8. J. Freeman.
Car coupling, L. E. Hunt..
Car coupling, J. 8. Miller .
Car coupling, D. N. Tarbox. ..
Car dumping device, D.T. Denmn
Car router, J. H. Cook..
Car starter, C. H. Brown ..................
Cars, feed trough for stock, G. D. Burton.
Carbon fllaments, making, T. A. Kdison ..
Carpet, G. J. Bicknell......................
Carnage top, F. R. Merrell.... ................
Cacrier. See Cash and parcel carrier.
Cart,road, N. H. Hill...........ccoce ...... creeanenns
Cartridge, acceleratlng. H. P. Hurst...
Carving fork, W. W. Lee......
Case. See Show cuse.

Cash and parcel carrier, D. Lippy......cc.ee........
Cash and parcel carriers, railway for, G. F.
Green

Cattle guard, J. T. Hall..

Cattle, head frame for, J. O. Dorris.............. 390,287
Chair. See Reclining chair.

Chairs, foot rest for, J. Hogan............... veeaes 390477
Check hook, C. C. Lovejoy .. .

Chill, W. Faweett.........c.c.cuve ount .
Chill mould apparatus, W. Fawcett..
Chimney, ventilating, L. Boutin........

Cigar bunching machine, A. C. Schutz
} SMaon

Qoo Qalomosa alasn - -

Cleaning apparatus, magnetic, A. Hempel.
Clock, synchronizing apparatus, C. E. Hoefling.... 390,230
Closet, See Water closet.
Coat or hat lock, Young & McCrea.................. b
Coin operated lock for receptacles, L. M. Ryfen-

burgh
Comb. See Curry comb.
Compound engine, Berwick & Seliers
Condenring apparatus, J. U. Lloyd.......
Coop, chicken, Booth & Dawson...
Cotton gin rib, 0. Washburne..........

Counter skiving machine, E. F. Belding............ 390,551

Coupling. See Car coupling. Pipe coupling.
Shaft and pulley coupli Thill co

Crackers, showbox for, L. J. Anger.... ........... 390,548

Cuff holder, C. R. Huart.............. .. 390,476
Cultivator, C. E. Morton................ .. 390,506
Cultivator, orchard and vineyard, J. Morgan...... 390,305
Cultivator shovel, reversible, J. A. Johnson....... 390,479

Cultivators, spring tooth attachment for, J. R.

Curry comb, H. W. Lawrence...

Curve scriber, E. A. Gieseler ....

Cuspidor, D. H. Murphy

Cutter. See Band cutter. Feed cutter. Keyseat
cutter. Paper cutter. Sod cutter.

Cutter and cutter bar, Morton & Brown. 390,505
Decoy duck, C. D. GAmMMmMON........cceuceee.e 390,587
Dontal wouss opculnk 10reéps, F. H. Brown 200 A1
Dentaltool, G. EVANS  .........ccceiieeieiinnnnennes 390,676

Dentures, removable bridge for artificial, C. M.
Richmond .......cceuvveeenn cesenen canmeee
Digger. See Potato digger. ,

Door check, E. Wicks.. ....
Draught equalizer, 8. Case.........
Draught regulator, P. W. Cornwell..
Drawbars, check plate for, W. H. Hovey..
Drawing board, geometrical, J. M. Pringle..

Drawings, du ural and

Drill. See Rock drill. seed drlll.
Drllls, machine for cutting twist, J. Gasiorowski.. 390,228

Drilling machine, center, F. H. Richards.......... 390,520
Drum tug, Foley & Wilbur................ .. 390 479
Dust collector, J. 8. Smith. ... .. 390,524
Dynamo, alterpate current, E. 'l‘homson 390,318
Electric circuit controller, A. F. L. Willatowsky.. 390.320
Electric conductors, device for protecting, E. G.

. N7 T T . 390,19%
Electric light circuit cut~otr switch, W. A. John-

BOD.eeeeeennranannns tee sesestiirnesesecaeans « eeeees 390,481
Electric machine, dynawmo, C. S. Bradley . .
KElectric machine, dynamo, N. Tesla............

Electric machine or motor, dynamo, N. Tesla.
Electrical distribution, system of, N. Tesla.......
Electrical testing apparatus, J. W. Packard.....
Electricity for lighting, distribution and control
of. H. Edmunds .
Electrode, therapeutic, J. H. WOodward
Elevator, D. P. Van Court....... .
End gate, wagon, ¥. & J. P. Reichart..
Engine. See Compound engine.
Eraser, slate, G. Wilkening..................
Etching and producing inextinguishable metnlllc
deposits upon bright metal surfaces, E. Nien-
staedt ........ coeeieiiiiiiiiiiiiiias eer

Excavator and conveyer, J. Cable................ .. 890,201
Eye bars, machine for upsetting, Cooke & Car-

JOURBD ..ouivaiiien cenine veverine seneiineennns .. 390.458

Fans, spring motor for, G. W. Houston............ 390,369

| Feed cutter, J. O. Holtzman............ 390,6C1

Feed rack, D. F. Schwartz...... 890,259

Feed water heater, E. F. Luthy.
Feed water heater, W. Webster..... .
Felting. *preparing animal halrs for. M. J. A.

Dargelos...... feeeeeiiianeeteienaes 390,318
Fence, W. M. Tipton.. 390,268
Fence machine, A.J. Neﬂ’ .................. 890,309
Fence making, tension device for}usein wlre. A.

Richardson................ vieeenes vescese sesnsens 390,817
Fence post, N. Ensminger..... .

Fence post, Madding & Watson.
Fence, wire, B. Scarles.............
Fence wire stretcher, J. F. Warner..
wetter lock, W. Moran
File. paper, L. E. Heitling.....

Filter press, Brock & Minton................. .. 890,
Firearms, set trigger for, W. H. Davenport........ 390,286
Fire escape, W. Bruce........ seesssscanes .. 390,445, 890,446

Fire escape, J. M. Murphy.....
Fireplace, A.J. Camphell
Flatiron heater, A. L. Howell...
Flour safe and sifter, H. Foster, Sr.
Flue, hot air, T. J. Bradbeer.....
Folded box or pail, C. W. Struble.
Folding seat, H. L. Andrews...
Folding table, A. T. H. Brower
Fork. 8ee Carving fork.
Frame. 8ee Advertising frame. Bucksawframe.
Window frame.
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Freezer, T. .. Delpy......cc ceeeiveciiiennnnnens PPN
Fuel, apparatus for the manufacture of peat, D.
Aikman .
Fuel. manufacturing peat, D. Aikman.
Fuel, peat, D. Aikman...
Furnace. See Glass furnace.
furnace.
Furnace doors, pressure hoist for, J. Todd ...
kFarnace grate, T. Kirkwood
Furnaces, draugnt appliance for steam boiler,
Mosher & Brown
Furnaces, feeding air to, H. Barr...
Gauge. See Shingler’s gauge. Siding gauge.
Gas, apparatus for charging liquids with carbonic
acid. O. Brunler.........coovveveenieenconens eeees 390,
Gas burner, heating, A. J. Doty
Gas pressure regulator, Carter & Miller
Gate. See Bridee gate. Railway gate.

Smoke consuming

Gate, J. W. Rutledge .... . 390,623
Gate, L. D. West............ 340,273
Gate fastening, B. B. Lon‘ey . 390,569

Gelatine coated sheets, apparatus for soaklmzand
stretching, k. W. Zimmer.. ..390,429, 390.639

(Hass furnace, Pearce & De La Chapelle ............

Glass, porcelain, etc., ornamenting articles of, C.
J. Brunetti ... 390,447

Glove, E. V. Whitaker...... .......... 890,540
Glove fastening, W. 8. Richardson.. eeees 390,400
Grain binder. J. W. Blood ............. 390,4:36
Grain binders, bundle dropper for, J. Ritchie. 390,401

Grain, device for lifting fallen, J. M. March..
Grinding mill, A. 8. Martin
Guard. See Cattle guard. Loom shuttle guard

Guitars. capodastro for. G. D. Moffat...............
Gun, air, C. J. Humilton.
Gun, spring air, Pinckney & Hamilton

3€0,612
. 890,297
... 390,311
Hackle pins, awls, etc., machine for making, H.

A WHlHAMS. .cvvvviiniiiinieiierenneneeeiacenn .. 390,635

Hammock, B. A. Norris.
Handle. See Basket handle.
Handle, M. Dixon
Hanger. See Track hanger.

Harbor ba.rs. deepening. H.F. Knapp.. . ‘31?3.%?1
Harvester reel, J. F. Steward....... ........ . 890,530
Harvesting machine, J. F. Steward . 390,531
Hasp rastening for trunks, etc., Lines & Morris... 390,49
Hat block, R. H. Savage....... . 390,404

Hay rake, horse, D. Bollinger
Heat, means for utilizing boiler, furnace, and ex-

haust steam, W.Oliphant................  ..... 390,511
Heater. See Feed water heater. Flatiron heater.

Water heater.
Heel stiffener machine, G. A. Fullerton............ 390,585

Heeling machines, breasting attachment for,
McGenness & Tweedie... ... 390,384
Hinge, lock, L. Tilton..... . 390,418
Hinge stay, bag, J. C. Lynch.. . 890,609
Hoisting and conveying machine, A. E. Brown . 396,560
Hoisting and conveying machines, sheave block
for, A. E. Brown.....cocvvniiiinsnannnnns
Holder. See Book holder. Cuff holder.
holder. Necktie holder. Paper holder.
holder. Thill holder. Tool holder.

Line
Pen

Hook. See Check hook. Snap hook.

Hoop machine, J. Connell.......ccccoeiieivnniiennnns
House. See Portable house.

Hub attaching device, E. K. Emig............

Hub for vehicle wheels, E. G. Moulton.

Ice creeper, J. T. Harker............... .. .

Ice cuttlng machine, Hartung & Haussner-......... 390.365
lmnsﬁ AT PP PPN 390.379
1nhaling devwes snapper for, Harford & Reeves. 390,475
Inlaying wood, H. McHugh.........ooieeaennnan.t. 390.611
Jack. See Screw jack.

Jewel setting, N. I.. Ripley.. . 890,620
Journal bearing, C. L. Griswold . . 390,590
Key seat cutter, portable, M. Morton. . 890,306
Kindling package, C. C. Macbrair....... ...... wee s 390,610

Knife. See Pocket knife.
Knitting machines, stop motion for, W. H. Kil-

Ladder, fire, A. J. Sutherland
Lamp, electric arc, R. . Mather.
Lamp extinguisher, F. Rhind...
Lamp, signal, G. C. Dressel..
Lamps, storm protector for electric, T.
Lantern slide, magic. E. T. Pot.ter..
Last, repairing, J. Morrell.
Latch bolt, F. Spengler
Laths and cutting veneers, machine for render-
ing, W. Ellis ....
Lathe too!, M. C. Johnson
Lathing. machine for opening out metallic, J R.
Branden......ccccovviiiinecneeiienrennnnnencecnns
I.awn sprinkler, J. 8. Woolsey..
Leg, artificial, A. Gault............
Letter box connection, J. G. Cm.ler .
Limekiln, O. Cook
Line holder, A. Rambicur
Liquid purification, apparatus for, W. Ollphant
Lobster fishing trap, A. Flick.................oo.iel
T.ock. See Coat or hat lock. Coin operated lock.
Fetter lock. Master key lock. Nut lock. Per-

mutation lock. Sash lock.
Lock and lateh, J. Cocks...... cceoviiienenns
Looms for weaving double pile fabrics, pile warp
guide and tension device for, F. Carnell...... ... 390,448

Loom shuttle box mechanism, W. Wxttie..
Looms, shuttle changing mechanism for.

Brooks
Loom shuttle guard, G. B. McCracken..
Loom take-up mechanism, W. P. Uhlinger..
Lotion, T. Tomlinson

Lubricator. See Sight feed lubricator.

Malt porwder, making dietary, A. R. Leerbeck..... 890,239
Malt turning apparatus. Hauser, Sr., & Depew.... 590,29
Manhole cover, W. Heiser . 890,595
Master key lock, W. E. Sparks.......ccoevvvveenn .. 890,527
Match magazine and lighter, J. 8. Foley....390,467, 390,468

Measure for drafting garments, M. J. Garnier.....
Medicated dust balls, device for snapping, J. B.
Cleaveland

390.291

Smith
Metallic tube, L. F. Betts
Mill. 8ee Grinding mill.

Rolling mill.
Mines, signal tube for, F. Shaw..
Moulders’ ladles, shoulder strap attachment for.

. 390,262

J. B. Vallee..
Moulding, E. Reddy.
Mole trap, S. T. Gnmmett
Money packages, etc., safety case tor. E. J

BrOOKS..ccieiiiineieeieiisienieseeesenannnsnnseens 890,559
Motion, device for converting, Montgomery &
Helberger............. ...cceviene.. cesssteccsnenns 390,502
Mower, lawn, W. A. T.oud......coovvneriinnnnnnes ooer 390,494
Musical instrument, mechanical, J. McTammany,
390,383, 390,336
Necktie holder, E. Currie, Jr. . 390,571
Net,fly, V. A. & F. 8. Weaver... . 390,420
Nozzle, 8pray, L. D. Greene et al............. 390474

Nut lock, D. Dodd 390,212
Nut lock, L. Von Froben.... . 390,631
Oil product, pine, I. 8. Clark.. 390.4.51 390,452

0il, refining pine, k. 8. Clark..
Oven, J. W. Burr
Overshoe fastening, Shorey & Richardson..... .
Packing, piston rod, H. Guels.............
Paper, apparatus for feeding, J. J. Allen
Paper bag, F. W. Leinbach...

Paper box making machinery, M. E. Brigham..... 390,442
Paper cutter, envelope moistener, and rubber,
combined, T. W. Figh.....ccoiiiiiiiiiiniannnnnns 890,579

Paper fasteners, machine for making, R. J. Ship-

I ieeeeennnaeeeeione ser toseseaninnnanaiene sanes 390,315
Paper holder and cutter, roll, P. Bakewell......... 390,334
Paper, machinery for perforating toilet or wrap-

ping, S. Wheeler......ccooeiierennienannnens ceee. 390,327

Paper, manufacture of perforated wrapping or

toilet, 8. Wheeler.
Pavement curbing, T. R. Weber....
Pay device. D. W. Bundy......

Pen holder and fountain, combined, R. M Bil-

.. 890,355
.. 390,410
.. 390,528
. 390,199

Pencil sharpener, T. H. Staﬂord
Permutation lock, T. S. Spivey
Photographic camera stand, J. E. Blackmore..
Pipe. See Tobacco pipe.

Pipe coupling, D. M. Legat
Pipe hooks, making, H. Lilley
Pipe threading die stock, H. Brown...
Pipe wrench, J. Rose
Pipes and traps, cleaning svil, T. A. Crowley..
Plane, M. Doscher....
Planer attachment for planing curved surfaces,

G.M.GrifBths....ccoovv viiiiiiiiernccenncieiees 390,294
Planter and chopper, cotton, Lester & Whittley.. 390,241
Planter, check row corn, N. O. Starks.............. 390,529
Planter, corn and bean, A. N. Woodard... 890,425
Plants, machine for setting, J. W. McKay. 390,500
Plow, mould board, J. A. Johnson....... 390,480
Pocket knife Weck & Von Bultzingslowen.. 390,638
Pole for carriages, extension, C. E. Perry.. 390,395

- .- -900,009
F’?);'f‘rl&ll%h (ﬁ"%%xﬂe‘?locﬁg&ls, etc., H. A. Hay-

[ L eeee. 390,368
Post. See Fence post.

Potato digger, A. N. Woodard.............coeeenne 390,426
Power to traction cables, means for transmitting,

W. H. WoodwWard........cooveeeerneanscanescsnnens 390,638
Press. See Filter press.

Propeller, screw, H. D. Hodgeman.......... 390,367
Propeller, screw, C. G. Nye................ i
Puller. See Stump puller.

Pulley block, T. R. Ferrall..... . ccoecvvennen . 890,217

Pump, W. D. Andrews 390,332
Quilt, down, A. Fox.........ooivnnnne N ee.... 390,900
Rack. See Feed rack.

Rails or bars, toughening steel, J. Coffin.
Railway, elevated, J. M. Hannahs (r)....
Railway frog, spring, J. T. Richardson..

Railway gate, W. Riding
Railway passenger mileage register, O. E
Michaud .
Railway switch, street, J. Shank
Railway switch, pended, V. Hoer
Railway tie, 1. G. Howell
Railway tracks,apparatus for removing ice from,
... 390,619

. 390,246

Rake. See Hay rake.
Reapers and mowers, cutter bar, J. D. Norris...... 890,510
Reclining chair. Bokar & Shaffor. ... .......coueaea.. 390,383
Reel ©ve Harvester reel.
Register. See Railway passenger mileage regis-
ter. Time register.
Regulator. See Draught regulator.
regulator.
Rock drill, steam, T. F. Farrell.............. PR 396,578
Roller. See Land roller.
Rolling metal, R. A. Carter.......cccceeeiiivniennns
Rolling mill, R. A. Carter.
Rolling mill apparatus, F. H. Daniels..
Rolls, E. L. Clark
Rooflng plate or shingle, metallic, A. 0. Kit-

Gas pressure

tredRe ..covvvniiniiniines cenetniincneritatanieanas 390,236
Saline liquids, apparatus for purifying and evapo-
rating, G. A. Porter............... oo . 390,616

Sash lock, G. W. Keeler.. 396,373
Sash lock, C. E. Morton...... 390,507
Saw, drag, J. Harrigan......... 390,364

890532
890,563
390,227
390,525
820.456

Saw flling and setting machlne. A. 'I‘itsc).ler
Saw gummer, O. H. Burdett.. .
Sawmill, band, D. B. Hanson
Sawmills, log carriage for, W. T. Smith ..
Sawing machine, G. Constable.........
Sawing machine, C. W. Trowbridge.
Scale, spring, Salter & Hughes
Scarf, neckband tip, L. C. F. Frees
Scissors clasp, Harkness & Fessinden...
Scraper, wheeled dumping, C. A. Kenney.
Screw jack, J. O. Joyce
Seat. See Bath tub seat. Folding seat.

Seed drill, A. Huntley..... .....c.cv teviiiininnnanns
Sewing machine buttonhole attachment Weeks

Sewing machine loop takers, mechanism for im-
parting motion to, W. Beecroft
Sewing machine presser foot, C. Leak .
Shaft and pulley coupling, F. E. Frey.......
Sheet metal bending machine, I.. Coburn..
Sheet metal vessel, . Haberman... ........
Shell, explosive, E. Paulson ....
Shingler’s gauge, F. P. Sanborn.
Show case, E. J. Fletcher

Siding gauge, A. C. L. Davis......cccoovvvviiinnnnnn. 390,459
Sight feed lubricator, P. A. Bennett............ .. 390,684
Signal. See Station signal.

Skittle alley, convertible, H. Mitzschke... ........ 390,247
Sled. W. Gilchrist 390,588
Sleigh, R. K. Lee........ . . 890,488

Smoke consuming furnace, W. J. Rafferty
Snap hook, W. H. Tyler..
Snow plow, L. Brllllnzer
Sod cutter, H. Gulliford...
Sower, hand seed, H. A. Gore..........
Speed regulating device, G. F. Evans .
Spinning flax, etc., machine for, A. T. Lawson,

390.485 to 390,487
390,549
390,572

Spinning mule, H. Ashworth..............ccevuue...
Spinning spindles, bobbin holder for, J. Davis....
Spirals from flat metal bars, machine for forming,

Spring. See Vehicle spring.

Sprinkler. See Lawn sprinkler.
Square and device for laying ‘out angles, com-

bined try, P. L. FOX...ovtiiiet cntiitiniainnnnns 890,470
Stand. See Photographic camera stand.
Standard, adjustable, O. Luetke.. . 390,381
Station signal, block and order, B. F. Freeland.... 390,221

Steam boiler, D. A. Dickinson...
Steam boiler, G. Kingsley..........
Steam boiler, sectional, H. D. Rice......
Stencil copying apparatus, F. W. Zimmer....
8tock, device for catching, F. M. Anable..........

Stool, H. C. Sittig......... ceeanas teesissnssnsanens ooo 890,408
Stopper. See Bottle stopper.

Stove attachment, vapor, C. A. Stockstrom.. 390,624
Stove for burning straw, etc., T. J. McBride. 390,304

Stove, gas, J. Laxton.. ......ccoiiieieeee .
Stove or furnace grate, D. G. Littlefleld.

Stump puller, J. M. MOOre.....ccoeeeeennse ceer eeeee $90,390
Supporter. See Abdominal supporter.

Suspender end, J. Lauterty..c....ccee. cececercnaaes 390,303
Suspenders. J. W. Smith........ cooiierennnnnnnnnns 890,265

Switch. See Electric light circuit cuwﬂ switch.
Railway switch.

Table. See Folding table.

Tanks, etc., device for operating the bottomdoors

of steep, W. Toepfer... ........ . 890,533
Tapping water or other mains, vnlve nddle for.

A. Letzkus 890,490
Telephone, P. Wright. . 390,428

Telephonic transmitting lnstrument‘ R. D’ Unger 890,575
Tellurian, Benedict & Miller.. 890,335
Temperature controller, nutomatlc. A. M. Butz... 390,281
Terret, harness, S. J. Woelfly . 890,542
Testing machine, R. Bagaley.. . 390,550
Thill coupling, W. T. Ross.... . 390.256
Thill holder, H. B. Butts............ 390,568
Ti3. See Railway tie.

Timepieces, winding indicator for, A. M. Bach-

Time register for railwuy stations, B. ¥. Freeland 390,222
Tobacco, machine for pressing leaves of, W. R.
Lassiter.

Tobacco pipe. C. L. Clarke. 390,458
Toboggan, Waite & Brown.. 390,632
Tool, compound, J. Benson.. 390,433
Tool Lolder, J. T. Pedersen.. 390,516
Toy, house, M. E. Haldemann. . 890,296
Toy, walking, M. Laskey........c.cceeuues 390,483
Traces and bands, waterproofing. 8. Ogden .. 390,248
Track hanger, L. TeITy.....c.cccovviieniiinneecios ous 890,412

Trap. See Lobster fishing trap.
Trap, H. C. Weeden
Truck, car, C. Thompson. .
Trunk, P. H. Keene . s
Truss, galvanic abdominal, L. Epple............ eeee
Tube. See Metallic tube.
Tubes, making metallic, L. F. Betts
Type writer cabinet, Harter & Parker......
Umbrella drip catcher, Robinson & Rickard.
Valve, engine, J. Des Brisay........ccoc....
Valve for fluid pressure brakes, H. Guels
Valve for radiators, air, J. P. Marsh
Vehicle spring, E. Jarrell...
Vehicle spring, L. Pentz
Vehicle spring, M. R. Strunk..... ... ............
Vehicle spring attuchment. R. H. Davis..
Vehicle, two-wheeled, G. W. Saund
Veneers, device for grooving and cutting, H. C.
Violin bow, .J. Bohmann...
Watchmaker’s tool, J. Cook
Watchmaker’s tweezers, P. Seewald
‘Watch, repeating, C. H. Meylan..
Water closet, Clark & Crawford..
Water heater and puritier, W. Webster.
Weather strip, W. H. Woodard.........
Weavers’ use, tool for, J. P. Hillard..
Wharves, bracing for, T. Thomson...
Wheelbarrow, F. E. Fay...
Windmill, G. A. Raasch.
Window, W. Wallace......
Window frume. J. G. WlleQP, st asesansoennes
Window shade attachment; €. Niss, Jr..
Wire cutting machine, A. Owen...........
Wire drawing, fatty compound for, F. Voxel
Wire forming machine, A. Owen
Wire, pointing articles of, H. A. Williams..
Wire, spliclng. E. P. Frederick.. .
Wire stretcher, J. H. Birch.....
Wire stretcher, C. M. Danielson....
Wrench. . See Pipe wrench.
Wrench, Spaulding & Case.
Wrench. O. C. White.......... .....
Yarn cleaning device, H. F. West
Yarn, etc., device for cleaning, H. F. West,

890,328 to 390,325

Mole trap.

. 390,422
. 890,826

TRADE MARKS.

Beer,ale,and porter, Iler & Burgweger.. .. 15,919
Beer, large, Beadleston & Woerz....... .. 15912
Canned fruits, vegetables, meats, poultry, and jel-

lies, A. B. Fenton. ...... Ceeeeiessntsttenittnannnnns
Clothing and furnishing goods, gentlemen’s, M.

Cotton drills, Boott Cotton Mills.

Crash, linen, Stevens Linen Works
Goods of cotton, wool, cotton and wool, cotton nnd
silk, or wool and silk, piece, Brigg, Neumann &

. 16,914
15,916

Liniment, L. H. Goldberg
Medicated troches, L. B. Jones. 15,920
Pantaloons, D. Marks .. 15921
Plows and plow castings, Wrenn. Whitehurst &

Remedies for consumption, rheumatism, and all
diseases arising from impure blood, vegetable,
M.J. Anderson &CO......conunnnnnnn

Remedies or liniments, topical, A. B. Whitaker
[ 2 2 acacace

Shade fabrics, H. B. Wiggin’s 80na..

Silesia, Hyde & Burton

Soap for laundry and general purposes. Procter &

Gamble....... ceterereeeniiinenne @cscennn . 16,924
Underwear and hosiery. 1. & R. Morley . 15,922

Watches. Non-Magnetic Watch Company.......... 15923
Wood pulp, household articles made of, Amoskeag
Indurated Fiber Ware Company.....cee.ccuu.ne. . 15,910
DESIGNS.

Chafir cover, G. Marchetti..
Corsets, ornamentation of, L. Kraus...
Drawer pull, E. L. Bryant.............
Dress trimmings, Buhlmann & Pet.ers
Lamp or torch body, J. W. Rohm...
Lemon squeezer, H. Clayton....
Necktie. W. Von Brennerberg

- amees 18,651

Oil cloth, C. T. & V. E. Meyer.... ..... ......18,654 to 18,668
Tumbler ar other glassware, S. Hipkins, Jr......... 18.650
Wall paper, W.B. BUrgess..........cccceoeeuee 18,647, 18,648

A Printed copy of the specification &nd drawing of
any patent in the foregoing list will be furnished from
this office for 25 cents. In ordering please state the name
and number of the patent desired, and remit to Munn &
Co., 361 Broadway, New York.

Canndian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple. at a cost of $40
each. If complicated, the cost will be a little more. For
full instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obtained.

© 1888 SCIENTIFIC AMERICAN, INC.

Wovertisements.

ide P h ineertion - - = 73 cents a line.
llll:l'ekel’:c'ee.’:::h l:-enion - =«$81.00 nline.

The above are charges per agate line—about eight
words per line. This nocice shows the width of the line,
and is sot in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at, publication office as early as Thursday morn-

1ng to appear in next issue.
¢ Star” L Screw Cut-
Foot Lathe ting Auto-
Swings matic Cross
9x25 in. A eed, etc.
Scroll Saws, H Catalogue
Circular Free
Saws,Lathes of all our
Mortisers. Machinery.

Seneca Falls Mfg. Co 695 Water St., Seneca Falls, N. Y.
JAMES B. EADS.—AN ACCOUNT OF

thelife and labors_of this eminent eneineer, Witha
portrait. = Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT. No. 5 Price 10 cents. To be had at this
office and from all newsdealers.

SEBASTIAN,MAY &C0'S

Improved Bcrew Cutting

rover LAT LLESE

Drill Presses, Chucks, Drills, !
Dogs, and machinists’ and ama-
teurs’ outfits. Latkes on trial.
Cataloguesmailed on application
185 W, 2d St., Cincinnati, O.

CAMERA BELLOWS.—FULL DESCRIP-

tion. With 12 figures, ty means of which any amateur
can easily make a camera bellows for himself. Con-
mlned in’ SCIKATIFIO AMERICAN SUPPLEMENT, No.

25. Price 10 cents. To be had at this office and

trom all newsdealers.
—~ —

‘Woells, Oil and Gas Wells, drilled
by contract to an depth, from &
to 3000 feet. We also munufacmre
and furnish eve; ing required
to drill and complete same. Port-
able Horse Power and Mounted
Steam Machines for 100 to
€ £+ Send 6 rente for illustrated
catalogue. Pierce Artesian
and 01l Well Sn}yply Co.,
80 Beaver Street, New York.

SEVERN AND MERSEY TUNNELS.—

Full description of these two importunt engineering
works, with two engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. §)4. Price 10 cents. To
be had at thiy office and from all newsdealers.

For sale by
all
dealers

1n

Toilet Goods,
or

mailed
prepaid on
receipt of

price,

I'RI LIS
Bailey s Ruuuu Toilet BrushCE T

Bailey’s Hand Brush (size 3x1 3—4 ln ). . 60
Bailey’s ¢ Blacking Dauber, . . W00
RBailey's Ink aud Pencil Eraser, ]
Bailey’s " Tooth Brush, No. l, N . . . 40
Bailey’s Tooth Brush, No. 2, 50

182 Penrl ﬂtreet,

C. J BAII.EY&.BU. Bonten, Mase

NGERSOLL ROCK DRILL CO.,
10 PARK PLACE, NEW YORK.

Improved ‘‘Eclipse *’
ROCK DRXRILLS,

For Minmg, Tunneling, Shaft-
Sinking, Quarrvm% ubmarine
drilling, and for all kinds of rock ex-
cavation.

¢* 8traight Iine” AIR COMPRESS-
ORS, Boilers, Steam and lorse Power
Hoists, ilectric Blasting Batteries
and General Mining Machinery
Send for full descriptive Catalogue

THE PHONOGRAPH.--A DETAILED
description of the new ana lm%nved {orm of the pho-
nograph just brought out by Edisnn. With 8 engrav-
inge. Contained Iin SCIEXTIFIO AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be had at this
office and from all newsdealers.

GENERAL MACHINERY ror & s

MinING TUNNELING.”
QALARR HRRLRCAD W OR

RAND DRILLCo 23 Parx Piace new
TRAMWAY, FLEXIBLE GIRDER.—DE.-

scription of an lmﬂroved system of constructing a modi-
fication of the well known and extensively used rope or
wire trnmway. With 21 figures.

Contained in SCiKENTI-
FIC AMERICAN SUPPLFMENT, No. 595. Price 10 cents.
To be had at this officc and from all newsdealers.

GOODNOW & \WNAGWTWMAN

PRESS §3. Circulsr size $8. News-
paper size $44. Type setting easy,
W]I riuted directions. Send 2 stamps
or catalogue presses, ty ge. ca rds.

KELS
Merlden (,onn

CARDs&c , to factory,
ELECTRIC LIGHT AND POWER.

dco system of Arc and Incandescent Lighting. Di-
rect or in connection with the Storage Batteries of the
Electrical Accumulator Co. Dynpamos, Mnturs, Lamps,
Batteries, and General Electrical Su pli
TH COMPANY
Y ba.

,I.EC'I‘IND DYNAMI
2224 Carter Street, P hllndelphin.
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HENRY CAREY BAIRD & CoO.

Industrial Publishers, Booksellers, and Importers,

810 Walnut St., Philadelphia, Pa., U. S. A.
I~ Our new
Scientific Bool
and Circulars,
ence applied to the Arts, gent free and free of post:

to any one in any part of the world who will furnish
address.

HASWELL’S
ENGINEERS’
POCKET-BOOK

Engineers’ Pocket-Book. Mechanics’ and En-
gineers’ Pocket-Book of Tables, Rules, and
Formulas pertaining to Mechanics, Math-
ematics, and Physics: including Areas,
Squares, Cubes, and Roots, &c.; Logarithms
Hydraulics, Hydrodynamics, Steam and the
Steam-Engine, Naval Architecture, Mason-
Iy, Steam-Vessels, Mills, &c.; Limes, Mor-
tars, Cements, &c.; Orthography of Techni-
cal Words and Terms. &c., &c. f‘iﬁy-second
Edition. By CHas. H. HaswgLL. 12mo,
Pocket-Book Form, $4.00.

Capt. J. ERICSSON to the Author.

**1cannot find words to express my admiration of the
skllland industry displayedin producing this work. To
you belongs the honor of having presented to the world
8 bouk containing more positive information than was
®ver before published. I could with justice say more.”

e prn.ctlm] fleld of the mechunic—

ks, 80 pages,

It covers the entir
Chicago Inter-Ocean.

No book in the guise of a vade mecum has

arri
such populari ty in the Uniied States.—N. Y. 7% e:.ed at

‘i

HARPER & BROTHERS, NEW YORK.

8 The above work is forsale by all booksellers, orwill be sent
HARPER & BROTHERS, Dostage prepaid, to any part o

%pnited States or Uonada: on recei; teg} the 'ce? A up{

ER'S CATALOGUE sent on receipt of Ten Cen instamps.

Uég Adamant Wall Plaster

—IT 18—

Hard, Dense & Adhesive

—DOES NOT—
CHECK or CRACK.

It Is impervious to wind,
—— water, and disease germs.
It dries in a few hours.
It can be applied in any
kind of weather.

It Is in general use. Licen-
ses granted for the mix-
ing, usiAJg. and selling.

A
ddress,
GENESEE BTREET,

ABAﬁAIlﬂ: u;Pé. C[]. 1 E Syracuse, N. Y.

ETIOLOGY OF SCARLET FEVER.—A

lecture by Dr. E. Klein, F.R.S.,on the communicability
of scarlet fever through the use of milk derived from
cows to which a mild torm of the disease has been given
by man. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 629, Price 10 cents. To be had at this office
and trom all newsdealers.

Van Duzen’s Pat, Loose Pulley Oller
Highest Indorsements,
Enviable Reputation,
Scientific Pedigree.

manufactiEers of natighebnny

R fect Lubricator lor

use. Prices very reasonable. ”Send

for our ‘* Catalogue Number 55.

VAN DUzEN & TIFT, Cincinnati, O.

THE DEVELOPMENT OF THE MER-
curial Afr Pump.—By Prof. Silvanus P.Thompson, D.8¢.
Aninteresting historical paper in which the various mer-
curial air pumps in use from early timesupto the present
are classiied and described. I. Ulpward driviug pumps.
I. Downward driving pumps. [11. Upward and down-
ward driving pumps. . Combination pumps. V. In-
gccor pumps. VI. Mechanical mercurial pumps. With

engravings. Contained in SCIR\TIFIC AMERICAN
STPPLEMKNT, NOS. 629, 620 and 631. Price 10 cents
each. To be had at this office and from all newsdealers.

1 CutE 1
Automatic’étEngines
Horizontal and Vertical.

T A PR T
ng Engines. Turbine water
wﬁeels. Constructors of Special
Machinery of a

- g ny description.
YORK MANUE'G CO. YORK, PAw U8, A,
ON RED AND PURPLE CHLORIDE,

romide and iodide of silver.—On Heliochromy. and on
Ehe latent photographic imaze. By M. Carey Lea.
A series of papers showing (1) that chlorine, bromine
angd iodine are capable of forming silver compounds ex-
hibiting beautiful colorations and possessing great,
stability ; (2) that of these substances, the red chloride
shows a tendency to 8 reproduction of colors é and (8)
that these substances constitute the actual material of

s b raphic images, and that such material
EX}“L‘L‘% eogl’)%aiged by the laboratory without the uid
of light. Contained in SCIENTIFIC AMERICAN SUPPLE-

NTS Nos. 616,617, 618. Price ten cents
vach. or 40, celgs 5f;\r the series. 'I'o be had at this office
and from all newsdealers.

DEMAND THIS PUMP
OF YOUR
DEALER.

v OR WRITE
TO US FOR PRICES.:

VanDuzenN's PATENT

VaNnDuzeN & TiFT.

SOLE MAKERS
INCINNATI,

THE NEW CROTON AQUEDUCT.—

—t
]

escription of the greataqueduct now bein
oDoer?géxl-gdetgd to increase the water supply of New Yorg
City. and also of the great dam which it Is proposed to
buiY across the Croton River, at Quaker Bridge. With
engravings and 4 map. Contained in BCIENTIFIC AMERI-
CAN SUPPLEMENT, . Price_10 cents, To be
had at this office an newsdealers,

0., 5

d from
DERFECT* ER

P NEWSPAPEC, LE

for preserving newspapers, Mag-

d pamohlets, has been recently improved and

g{ggsr'e?l?xc&. Subscribers to the SCIENTI¥IC Ammg_

CAN and SCIENTIFIC AMERICAN SUPPLEM rN’lz'ﬁca? l‘e

supplied for the low price of $1.50 by mail, or $1.25 at the
ce of this paper,

0! Heavy board rides; inscription
“JCIENTIFIC AMERICA

" in gilt. Necessary for
every one who wishes to preserve the paper. Address
MUNN & CO,, Publighers SOTENTIFIO AMERICAN.

and Revised Catalogue of Practical and
8vo, and our other Catalogues
the whole covering every branch of Sci-

age
his

A two yefrs' test by conservative |

RUNS WET or DRY.

NEW YORK

JOHN H. CHEEVER, Treas

'
T

Large Wheels made on Cast 1ron Centers if de~
sired. Knife Grinding Wheels a Specialty.

VULCANITE EMERY YA HEELS.

Made SOLID of the Celebrated WEL
SUFPHRIOR TO

Thousands of manufacturers testify to t
able, and Healthiest Emery Whe

LINGTON MILLS EMERY.
Al OTERRS.

ta being the Strongent. most Dur-
el made.

CUTS COOL and FREE. A SAFE WHEEL,

BELTING AND PACKING CO.
Warehouse: 15 Park Row, New York.
European Branch: Pickhuben 5, Hamburg.

THE THROOP PERFORATI

Terrace Squ Buffa N
PERFORATED ME

OR PRIOCES,

NG C©O.,

"ALS

WOOL HAT MA

scription of the

I%IN G.—FULL DE-
t process.—Waool washing, carding and
forming, settling, oumping and washing out, stx‘%tcb-
ing or spumglng, drying. storing and steaming, palling
out, dyeing, blocking, storing, pressing, finishing, round-
lmf, curling and ironing, paring, trimming and shuping,
velouring off, With %) figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, NOS. 626, 628, and 629,

Price 10 cents each. T e CH
all powacents e 0 be had &t this office and from

Improved Bench Centering Chuck.
* o

Will perfectly center
round, square, and octa-
gon pieces from £ in. to
1% in. One of the most
useful, durable, and lg-
Jbor saving tools ever
“made for centering pur-

poses, and is being uni-
versai\y used. Price $12.
Manufactured by THE

CusnMaAN CHUCK Co.,
Hartford, Conn.

TERIES FOR ELEC-

r by A. Reckenzaun. offering a
ting to the present state of t%xe
pplicalion of storage batteries to loco-

STORAGE BAT
tric Locomotion.—A pa
few facts and figures reja
B“btjiem of the a
motivepurposes. Contained in SCiEN! !

SUPPLEMENT. No. 625. Pr o Tln’i‘oA&E%;%Aﬁ

ic .
this office and from all news Saionente

deaiers.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines. Diamond Drilling and General
Machinery. Flour M1l Rolls Ground and Grooved.

MACHINERY PALACE OF THE PARIS
Exhibition of 1889.--Description of the main gallery of
the machinery Palace, and ot the 362X foot trusses
which are to be used In its construction. \Vith 2 en-
gravings. Contained im SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 594. Price 10 cents. To be had at this
office and from a(l newsdealers.

GUILD_& GARRISON

» N. ¥,, Ue 8. A,
Builders of Steam Pumpns for Ll?uids or Semi-liquids.
High Grade Vacuum Pumps, Filter Press Pn nps,
Air Compressors, Acid Biowers. Feed Pumps,
Agitators. Condensers for Pans, linzlnes, Steam
Pumps, Vacuum Apparatus. etc.
I

RRIGATING MACHINERY ON THE
Pacific Coart.—By John Richards. An elaborate dis-
cussion of the modifications that have had to be made
in irrigating machinery to meet the requirements of
local conditions in California. Contained in S
TIFIC AMERICAN SUPPLEMENT Nos. 624 and 6-25.

Price 10 cents each. 'L'o be had at this officeand from
all newsdcalers.

TELESCOPES—THEIR HISTORY
and the discoveries made with them.—By Prof. E, S,
Holden. An interesting historicul paper, digcussing the
devetopment of the telescope from the time of Galileo
up to the present da 7. Contained In ~CIENTIFIC AMERI-
CAN SUPPLEMENT, No. 629. Price 10 cents. To be
bad at this office and from all newsdealers.

tAS ENGINE

TheS8implest, most Reliable, and
Economical Gas Engine
in existence.

An impulse at every revolution.
Perfect steadiness” guaranteed
for Arc or Incandescent Electric
Lights

Indelsu

GRS

endent of gas works when
desired, and makes its own
xmﬂ at a cost of 63 cents per

1 feet, orabout ane cent per
hour to each indicated H. I,

——————— ' A Perfectly Safe Motor
for All Places and Purposes.

New York Agent, JOHN J. BOCKIE, 47 Dey Street.
Chicago Agent, H. H. LATHAM, 318 Dearborn Street.

Williame 2 Nrtan Mfz Cp
P. 0. Box 148. STERLING, ILL.

GOING INTO THE POULTRY BUSI-
ness.—A paper by P. H. Jacobs, reviewing the commer-
clal aspects of poultry raising, and giving muny useful
hints upon the subject. Contained in SCIENTIFIO
AMERICAN BUPPLEMENT, No. 396. Price 10 cents. To
be had at this otfice and from all newsdealers.

MADE WITH BOILING WATER.

EPPS’S

CRATEFUL—COMFORTINGC

COCOA

MADE WITH BOILINGC MILK.
GEOLOGY EXPLAINED IN ITS SIM-

lest Form.—An interesting object lesson in geology.
ontalned in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
. Price 10 cents. Tobe had at this office and from

’

all newsdealers.

Manufactured by

WEITMYER PATENT I-"IT‘R.N".:A_?E
IDE Automatic Engines, Traction and Portable Engines
STEANM ROAD ROILILERS:

Foundry and Machine Department,

Harrisburg, Pa., U. S. A.

™ TRENTON ENGINE

-0 BALANCE VALV
gh.re?t%&;ilgoocné’nry, %xﬁf dlumtlll\'it% guha&r%prtee .
‘ . -enton, N. J. .

r hegf%‘s;ov‘e’m‘;um. 'Agt.. 91 Lmerc’y st., N. Y.

THE AGE OF THE STARS. —BY
Prof. Janssen. History of the discoveries that have led
to the introduction of the doc rine of evolution in the
science of astronomy. Contained in SCIENTIFIC AMER-
ICAN S8UPPLEMENT, Nos. 630 and 631. Price 10cents
each. To be had at this office and from ail newsdealers.

ELECTRICAL STRE%S.k—AN nIlN'{‘rEg;
r by Prof. A. W. Rucker, on the &

?ﬁ?f? gx s?:pi% a dyielectrlc between conductors of d!ﬂ'Erent.

potentials. With 9 figures. Contained in SCIENTIFiC

AMERICAN STPPLEMENT, No. 646. Price 10 cents. To

be had at this office and from all newsdealers.

FOR SALE!

THE FACTORIES OF

THE HAMPDEN WATCH CO.
AT SPRINGFIELD, MASS.,

Covering about one acre of ground, with Engine, Boiler,

Shafting, etc., ready for immediate occu ancy for light

manufacturing. Address Chas. D. Rood, Pres.. Spring-

fleld, Mass., or Hampden Watch Co., 6anton, O hio.

ARGHITRCTURAL OO,

Useful, Beau}if_ul, and Cheap.

To any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the iatest and best plans fora church, school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS' AND BUILDERS’ EDITION of the SCIENTIFIO
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and to persons about to build for themselves they will
find the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings of almost every class of building, with specifica-
tion aad approximate cost.

Four bound volumes are now ready and may be ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper

covers. Subscription price, per annum, $2.50. Address
and remit to

MUNN & CO., Publishers,
361 Broadway, New York.
HOW TO MAKE AN INCUBATOR —

Full directions. illustrated with 7 fouras .. Aleods s
SCIENTIFIC AMERICAN SUPPLEMENT, No. 612, !'rice 10
cents. To be had at this office and from all newsdealers.

2nd << MACHINERY £z

N.Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y.

BARREL 55

E. & R. HOLMES,
BUFFALO, N. Y,
PROPULSION OF STREET CARS.—
A er by A. W. Wright, in which an endeavoris made
to solve the problem us to the umount of power required -
to start a street car and keep it in motion under average
conditions. Contained in SCI:NTIFIC AMERICAN SUP-
PLEMENT, No. 333. Price 10 cents. 1'0 be had at this
office and from all newsdealers.
in. 50c., set $4.00, mailed free. Bri

I . idgeport
Bl Gun Implement Co., 17 Maiden Lane, NgYP

T0 BUSINESS MEN,

The value of the SCIENTIFIC AMERICAN a8 an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. 1tgoes into all the States and Territo-
ries, and is read in all the principal libraries and reading
fqems of the world. A business man wants something
let the adverfif{® adyertisement in a %x\‘imed news-
some other paper tor the SCIENTIFIC Amelae.whan hf
selecting a list of publications in woica you aecide 1t 18
for your interest to advertise. This is frequently done,
for the reason tnat tae agent gets a larger commission
from the papers having a smull circulation thanis allow-
ed on the SCIENTIFIC A MERICAN.
For rates see top of firet colum

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

RAILS FOR STREET RAILROADS.—
A paper by A. W. Wright, C.B., discussi g the compar-
ative value of iron and steel as materiuls forstreet rail-
road s. Contained in SCIKNTIFIC AMERICAN SiUP-
PLEMENT, No.499. Price 10 cents. To be had at this
office and from all newsdealers.

Square, Oval, or IRound Smooth loles.
For_carpenter, cabinet, and pattern work, ¥

n of this page, or ad-

.
Copying Apparatus
One thousand copies in black.
No special paper, no stencil, no
special pen required. The natu-
ral handwriting is so exceeding
faithtully reproduced that in
most cases * Eclipse” Circulars
have been taken for ordinary
written letters. Circular and
specimen on application.

FELIX F. DAUS & CO.,

BOLIPSEsmaeiints

'V ENTORS and others desiring new articles manufac-
};\Ifred and introduced, address P. O. Box 86, Cleveland, O.

Encyclo- Diamond Book free,
pedia of Drills and 2sc. for
700 Engrav Lightning mailing it.

ings of Hydraulic American
WELL Well Works,
TOOLS, Machines.

Aurors, 1L,
Branch House: 11 and 13 S. Canal St,, Chicago, llis.

ICE-HOUSE AND COLP RO(t)rl‘VlI.t-i—BY;OIE;
G. Hatfleld. With directions for construction.

in SCIENTIFIC AMERICAN SUP-
ﬁﬁg¥$ﬁs59?oﬁgﬁgeego gents. To be had at this office

and of all newsdealers.
FELTING WKS.|Hair-Felt

ASBEST“ Cement Felting | Coverings

98 Malden Lane, N, Y. | For Heater, Steam & Water Pipes

CLARK’S NOISELESS RUBBER WHEELS

No More Splintered Floors.
Different Styles. Catalogue Free.

Geo. P. Clark, BoxLWindsor Locks, Ct.
ELECTROTECHNICS, DEFINITIONS

ations in.—A list of the symbols proposed by

’iff I}mson for electrical units, magnetlsm. and elec-

tric measurements. With 4 figures: Contained in Scna
ENTIFIC AMERICAN SUPPLEMKNT, No. 395. Price1l

eents. To be had at this ofice and from all newsdealers.

tht, and pro-

$10.00 to $50.00 ks

o agic Lanterns and Views of popular sub-
naecstsm Nz‘.atcnlogﬁes on application. Part 1 Optical. 2
athematical, 8 Meteorologieal, 4 Magic Lanterns,

er night. A

@0LD MEDAL, PARI’B, 1878,

Brﬂlﬁkfasl l}n?na.

Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hasthree
times the strength of Cocoa mixed
with Starch, Arrowroot or S8ugar,
and is therefore far more economi-
cal, costing less than one cent a
cup. It is delicious, nourishing,
strengthening, easily digested, and
admirably adapted for invalids as
well as for persons in health.
Sold by Grocers everywhere.

W. BARER & C0., Dorchsster, Mass.

LIGHTNING CONDUCTORS.—DESCRIP-

PLEMENT, No. 396. Price 10 cents. To be had at this
at 105 West 418t Street, New York.
free of charge to any address,
l{lUN&e
tus and process for making sulphate of ammonia. ith
D EAFN ESS vlars, address T, AGE,

L. MANASSE, 88 Madison Street, Chicago, I1l.

PULLEYS, HANCERS
FRICTION CLUTCHES

£ of apparatus for testing lightning con-

filﬁ'clngiéf gg: tggm met,hl:)% of using it, Mliustrated with 8

engravings. Contained in SCIENTIFIC AMERICAN SUP-
office and from all newsdealers.

JEX AS REGULATOR CO. City,

[(,Ic}\,llnl.y. n.mf' state rights for sule. On_exhibitiun

VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent

& C0., 361 Brondway, New York.

AMMONIA SULPHATE.—A PAPER

by Watson Smith, F.C.8. describing Gruneberg’s appara.

. Contained in SCIENTI¥IC AMERICAN SUP-

in&ﬁ'ﬁ;, No. 588. Price 10 cents. To be had at this
office and from all newsdeslers.

Tts ca\;ae and CURE by one who

was deaf 28 years. ForP partic-

No. 2 West, 14th Street, cor. 5th Avenue, New York City.

OGRESS MACHINE WORKS,
A & F. BROWIT,
. 44 Parkx Place, N.¥.
w

PR
L

u}e Illustrated book &
fortable, invisible, 1llus
mlz‘n Fen S‘E!S(IJO;K, 863 Bisadway, 2{

Paon’s Par. Iupnovep *
URHIONED E;:“I;sgun
‘Whispers beard distin
b FREE. Addros
Yo Nume his paper

ICE & REFRIGERATIN

Machines. York Ps.
tent. YORK MFG.
CO., York, Pa.

© 1888 SCIENTIFIC AMERICAN, INC.

Put an Electric Bell in your house or shop.

You oan doit yourself with our Gampéete Outfit, Price$2 60
Outfit consists of 1 Electric Bell, 1 Battery, 1 Push Button,
100 feet Wire, and Staples for Wire,
C. BE. TOITES & BRO.,
55 & 57 Longworth,  CINCINNATI, O.
It is important to us that yo= mention this paper.

COMPARATIVE VALUE OF STEAM
and hot water for transmitting heat and power.- An
elaborate discussion of the subject, by Charles E. Emory.
Contained in SCIENTIFIC AMEKRICAN SUPI'LEMKNT No.
615. Price ten cents. To be had at this office and
from all newsdealers.

PATEN']‘ LAMP BRACKE'T, clamps on arm of
Sewing Machine, work passing under lamp. State and
county rights for sale. _A. F. LENTLS'( Arlington St..
Newark. N. J., or I. 8. LENT, Sing Sing, N. Y.

FACTORY TO LET.

A new 6-story brick building, in Boston, covering near=-
1y 10,000 square feet; well lighted, elevators, steam heat
and power. Will let it as a whole, or in parts. Apply to
JOHN A. EASTON, 36 Temple Place. Boston (over Bank).

DISEASES OF DYNAMOS.—A PAPER
by S. P. Thompson, D. Sc.. discussing the maladies to
w{nch dynamo machines are liable, and their treatment,
cure and prevention. Contained In SCIENTIFIC AMEKRI-
OAN SUPPLEMENT, No. 6:27. Price 10cents. Tobe had
at this office and from all newsdealers.

The Scientific |merican
 PUBLICATIONS FOR 1888,

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

RATES BY MAIL.
The Scientific American (weekly), one year
The Scient ic American Supplement (weekly), one

$3.00

year. . e e+« « . < . 500
The Scientific American, Export Edition (monthly)
one year, . . . . 5.00

The Scientific American, Architec
Edition (monthly}, one vear. .

COMBINED RATES.
The Scientific American and Supplement, $7.00
The Scientific American and Architects and Build-
ers Edition, . . . b
The Scientific American, Sup
tects and Builders Edition,
Proportionate Rates for St Months.

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

MUNN & CO., 361 Broadway, New York.

ts and Builders
X ]

plement, and Archi- 9

and hair on bald hends in 28 days. 3 or 4 P! do thia.
3 Wa prove itor puy $100. We mall anybody § Fugs. for 800
& Tt mion. Smith Wik Conr Palatine, Ilies
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Wovertisements.

fuside Page.each insertion - = = 75 cents a llne.
Back VPage, each inseriion - - - $1.00 a line.

The above are charges per agate hne—about eight
words per line. 'This notice shows the width of the line,
and 18 set in agate type. kngravings may head adver=
tisements at the same rate per agate line. by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

These Hack Saws will cut Iron and Steel be
all expectation.
y(ir:gn wor l?ing mechanics everywhere must and
will use them  1hey do the work of files at onc-
tenth the cost, and in one-tenth the time. One
Patent Nickel-plated Steel frame, and one dozen
8inch Blades, sent by mail, prepaid, on reccipt
of $1.50. Hardwere dealers will furnish them at
at the same price. All saws marked with a star,
and bearing our name are fully warranted.
MILLERS FALLS CO.,

9.3 Reade Street, New York
THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to prepare the gelatine pad. ar.d also the ani.ineink
by which the copies are made: how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in RCIENTIFIC AMERICAN SUPPLEMENT, NO.
43S. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

Te: KODAK CAMERA

Makes 100 Instantaneous
A Pictures by simply pressing a

button. Anybady can use it who
can wind a watch. No focusing.
No tripod. Rapid Rectilinear
L.ens. Photograpks
DE usea Inaoors.
Divinian of Labor
—Operator can finigh
Bhis own pictures, or
send them to the fac-
tory to be finizshed.
Morocco cover ed Ca-
mera, in handsome
sole-leather case.
» loaded for 100 pictures,

Price, '35.0 Reloading, $2.00.
The Eastman Dry Plate & Film Co.

Rochester, N. Y. 118 Oxford St., London.
Send for copy of Kodak Primer avith Kodak Photograph.

PNEUMATIC DYNAMITE TORPEDO

Gun.—An exhaustive account of this new weapon and
of the experiments made with it; along with a descrip-
tion and il.ustration of a proposed dynamite cruiser.
with 6 igures. Contained in SCIENTIFIC AMEIIAN 8O-
PLEMENT, No. 593. Price 10 cents To be had at this
oftice and from all newsdeilers.

SOMETHING N¥W. A PROFITABLE BOOK
IVVENTOR’S GUIDE BOOK.

Over 3000 inventions of patents, arranged in alphabet-
ical order, covering every useful mechanical art in life,
With the aid of this book every mechanic may become
an inventor. Address GEO. A. RIES, Poplar Bluff, Mo.

STrEEL. BALILS.

Ror Aunti-Friction Bearings, of
et (‘nat wreel. ardened,
(rouand, and Bllrnlsht-.g,mfrggj
b Qa, .« o
316 '-15' .?93 ‘.Hbgfﬁ'}}r msh warrante
ed unequaled.

t'ﬂ‘ Samples and prices on applica-
won.

8imond's Rolling-Machine Co., Fitchburg, Mass.
TELESCOPIC OBJECTIVES AND MIR-

rors. Their preparation and testing.—By H. Grubb, F.
R. 8. An interesting description of the{)rocesses now
employed in the construction of telescopic objectives,
prefaced with a short history of the manufacture of
;l::isl._s\?nne;n“eg "11 k;?l‘;;\Tll’mlo AMERICAN SUPPLE-
*NTS, NO8. ) and . . Price,10cents each.
obtalned at this office or frum any uewsdealer. Tobe

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Pittsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WHLLS

for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pine,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

AIR., PURIFICATION OF. —BY D.

Prince, M.D. An experimental s‘udy in re ation to the
remova from the air ofthe dust or particu ate material,
supposed to produce )ellow fever. small-pox. and other
infectious disease. 1lillustrarion. Contalned in SCIKN-
TIFIC AMERICAN SUrPLEMENT, No. 569. Price 10
cents. To be had at this office and from all newsdeulers.

Th DUN INGmdBtOIdl;ER
TR stcam ani fot Water
HEATING.

Over 13,600 in use.
MANUFACTURED BY

N. Y. Central Iron Works,

s Lock Box 40,

Trade Mark, GENEVA, N, Y.

The Original Unvalcanized Packing.
CALLED THE STANDARD-

As It isthePacking by which

KINS

@ - PA®,
- STANDARD- (f"f:,{(}"; J

Accept no packi
stamped with our

all others are co&pared.

SYRACUSE MALLEABLE DN WORKS

W E SHRNs PROPS

g a8 JENKINS PACK

Trade Mark.”

71 John Street, N. Y.

105 Milk street, Boaton.

21 North 5th St., Phila.
Ohicago.

ENKINS BROS. {

* . TRADE MARK Y
CE YACHT. — BY

paper, containing

THE MODERN 1 iy
00. W. Polk. A new and valuable

?ul‘l) p‘r?-vm'.cul directions and specitications f‘orYth]{:og;

struction or the fastest and best kinds of Ice Ml hs

the latest, must appr. ved forms. lllustrated with en-

gravings drawn to sclale. shor‘;lng()g:xetat;r’)gg'1:‘;085(‘-;11;1!11-'

rangement of all the purts. 4
:‘?gl:‘rAMgk)l(lCAN “UPPLEMENT., No. §24. Price 10

ceuts. To be had at this office and of nll newsdealers.

o Purates,

Expose an Immense Heated [
Surface. - R
Rxtract all the Heat from
the Gases. Furnish Pure
Warm Air in Abundance.
Fourteen Years of Test.
Universally satisfactory,
Send for ¢ Our Furnace Book.”

Abram Cox Stove Co.,

MANUFACTURERS,
Philadelphla and Chicago.

1ICE-BOATS — THEIR C

and management.. With workin . and
directions in full. Four_ engravings. show nf mode ¢.
st ice-sailing boats

Views of the two fas‘ el it dogeal ngsfn.ll

Jonelhy

ONSTRUCTIO..

drawings, details, and

lso contains the rules ard
he formation of ice-boat clubs,the sail=

rt Price 10 cents.

ement of ice-boats.

Barnes’ Patent Foot Power Machinery.

WoORKERS OF Woobp oR METAL,
w power, by using outfits of these Machines,

OF ICE BOATS. A COLLEC‘-"
othe editor of the SCIENTIFI
%:trisogl (}f the speed of ice bonfts, (le‘-
monstrating how and why it is th “‘...‘J!S?"xfﬁ?s{m‘te%
faster than the WinQEBWN. ~Tintained in BCIENTIEI
AMERICAN SUPELEMENT, No. 214, Price 10 cects. To
be had at this office and from all newsdealers,

VELOCITY
tion of interesting le
AMERICAN on the qu

bid 1 and save more money from
i;:lrjobl.o v.‘l':‘l byf-ny othermeansfor doing
their work. Also for
Tr 3
Industrial Schools or Home a‘{‘n_illfm

uire pract
Ya‘y‘&'.}‘ﬁ"lr'.’ﬁﬂ g::;rﬂney +*go for them-

selves.” Price-List Catalogue Free,

W. F. & JOHN BARNES CO.,
No..1999...Buby Bt., Bockierd, IIL

[ g -, OSNN

[SSIRNNRANS

COPPER TUBES,
SRLETBRASS BRASSWIR

Mention this paper.

Wunled m:&]ﬂis;v;yers

SAWS and Lumbermen to SAWS

send us their full address _for a copy of Em-
erson’s {3 Book of sA . We are first A

to introduce NATURAL GAS for heatin,
tempering Saws with wonderful effect up-
on improving their quality and toughness,

enabling us to reduce pricen. Address
EMERSON, SMITH & CO. (Ltd.)
Beaver Falls, I’a. ' s

CHEMICAL AND ALLIED INDUS-
tries.—By Watson Smith. An elaborate report upon
the objects illustrative of the progress, advance. and

resent position of the chemical industries shown at the

anchester Royal Jubilee Exbhibition. Contained in
SCIKNTIFIC AMERICAN SUPPLKMKNT, NOS. 627, 62N,
629, 630, 63:2. Price 10cents each or 5 cents for the
series. To be had at this office and from all newsdealers.

LEAD SMELTING.—A FULL DESCRIP-
tion of the Lewis Bartlett process, by William Rameay,
{llustrated with 9 engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 3$3. Price 10 cents.
To be had at this office and from all newsdeulers.

DELAFIELD'S PAT. SAW CLAMP

With saw for cutting metals. Saves all the broken
hack-saw blades. In use over two years in all parts
the country. The new clamps have the edges bevelled
that hold the saw. By m
Extra blades8)'’ x X

dozen, by mail. Blades8'' x f". *“Stubs,” 85 cents euch,

by mail. Discount to dealers,
NO

IROTON MFG. WORKS, Noroton, Conn.
ANG FINE SRAT \AON ALSO STEEL
B - CASTINGS FROM SPECIA

v LEABL AV TLTERWD
THOMP\S DEVLINZCO (' r. <

LERIGH AVE & AMERICAN T 7

CORRUGRTED FUES

THE CONTINENTAL ‘JTRON \WORKS,

BRO

CORRUGATED BOILER FLUES

Under their own patents and those of SAMSON FOUX of Leeds. England.
MADE IN ALIL SIZES, WITH FLANGED OR PLAIN ENDS.
§¥~ Take Ferry from 10th or 23d St., N. Y., to Greenpoint. _&8

OKDYN, N- Ya’

TG ANZALCAN BELL TELEPRONE ¢,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,781.
The transmission of Speech by all known
forius of Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

'MAGIC LANTERNS

SCIOPTICONS
STEREOPTICONS

M FiIRST cLAsSs

157 - .
Y| PROJECTING APPARATS - 1
ENN2 FORSGHOOLS COLLEGES

PHTHISIS.—A PAPER BY DR. H. C.
Wood. describing in detail the new treatment of con-
sumption by sulphureted hydrogen. Contained in ScI-
ENTIFIC AMERIOAN SUPPIL.LEMENT, No. 394. Price 10
cents. To be had at this office and from all newsdealers.

PATENTS.

MESSRS. MUNN & CO.. in connectinn with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine iiuproverments. and to act as Solicitors uf Patents
for Inventors.

Inthis line of business they have had forty-on- years

ce. und now nave unegqualed facilities for the
preparation of Patent Drawings, Specitications. and the
grosecumun of Applicarione for Patents in the United
tates. Canada. and Foreign Countries. Messrs Munn &
Co.alsoattend to the preparation of Caveats. Copyrights
for Books. Labeis. Iteissues. .\ssignments. and Reports
on Infrincements of Patents. All business intrusted to
them is done with apecial care and promptness, on very
reasonable terms
A pamphlet sent free of charge. on application, con-

tuining full information about Patents and how to pro- |-

cure them: directions concerning Labels, Co \
Designs. Patents. Appeals. R nfri p":gA::
nnrgems. Rejected Cases. Hints on the 3ale of Pa-

We aiso send. ‘reeof charge. a Synopsis of Foreign Pa.
tent Laws, showing tne cost and method of securing
patenta in all the principal countries of the wsorld.

MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

ATCHMAKER

Send for REDUCED PRICE LIST of
\Whitcomb l.nthen, date of July .
American Watch Tool Co., Waltham, Mass.

tHYPNO'I‘lISM IN FRANCE —-AN IN-
eresting review ot the present status of thi

Max Dessojr. Contained In S(‘n:N'rurslc Ahli?n!luc!.’sjgcstf'?'y-
PLEMENT, NO.6) 3. Price 10 cents. To be had at this
office and from all newsdealers.

FIFTY YEARS' PROGRESS IN TELE-
mh{.-—ny W. H. Preece, F.R.8. An interesting his-
urical paper. Improvements in apparatus. Tele-
phones, Pneumatic telegraphs, Cables, Ruilway tele-
graps. Capital invested in telegraphs (' oniuined ¥n Sci-
ENTIFIO AMERICAN SUPPLEMENT, No.@0?. Price 10
cents. To be had at this office. and trom all ne wadealers.

STEAM ENGINES

Upright and Horizontal,
Stationary,

Portable and Semi-Portable.
8 to 16 Horse Power.
Ilustrated Pamphlet Free. Address
AMES LEFFEL & Co.
§ SPRINGFIELD, OIfloO,
or 110 Liberty 8t., New York

USEFUL BOOKS,

Manufacturers, Agriculturists, Chemists, kngineers. Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post uffice department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors. on more than fifty
different subjects, has recently been published for
free circulationat the office of this paper. Subjects
classified with names of author. Persons desiring
a4 copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO.. 361 Broadway, New York.

87 MAIDEN LANE,
WEW YORK

GRaSS, PALMTNGA, LS,
e ——

of

ail, with one blade, 50 cents.
7 " Star,” 7 centa each, 70 cents per

CASTIING METALS UPON COMBUSTI-
ble Materiuls.—A paper by A. E. Quterbridee Jr., de-
scribing a process «f casting iron and other metuls upon
Iuce, embrojderies. fern fronds, and other combustible
materiais. With 4 iliustrations. ¢ ontained in SCIENTI-
FIC AMERICAN SUPPLEME T, No. 60 1.

To be had at this ofice and from al news

AUTOMATIC CUT OFF ENGINES TSt
PAANUTACTTURED (PN 5 IENTIRC AND PRA: HCRL PRINGIFLES
B

ALL ENGINE CO ERrRIE P&

— — -
Qcientific ook (jatalogue
RECENTLY PUBLISHED. na
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