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THE PROPOSED NEW CROTON LAKE DAM AND THE
NEW CROTON LAKE,

The New York Croton Aqueduct Commission, con-
sisting of the Mayor, Comptroller, and Commissioner
of Public Works, of the city of New York, and of four
other commissioners, at a meeting held January 22,
1891, adopted a resolution for the preparation of plans
for the construction of a dam upon the Croton River
valley below the present Croton dam and at or near
what is known as the Cornell site, a short distance
above Quaker Bridge. The meaning of this resolution
is that the construction of the famous Quaker Bridge
daw is to be abandoned and a substitute therefor, situ-
ated some distance further up the stream, is to be built
to provide additional storage capacity in the Croton
River valley. The newly proposed dam is the outcome
of a discussion in which different engineers took op-
posite views as to the future water supply of the city,
and a compromise between
the conflieting opinions is
afforded by it.

For immediate water sup-
ply the city of New York is
dependent on the old Croton

PRESENT CROTON ILAKE CAPACITY

2.000.000.000.GALs.

dam. This structure, 400 feet long and 50 feet high,
was in its day counsidered quite an engineering achieve-
ment. It is composed partly of earthwork and partly
of masonry. The earthwork portion has no masonry
core. It has its foundation upon hard pan, and in its
construction a considerable amount of wooden erib-
work was employed. As an additional provision for
water supply several reservoirs are cempleted and in
process of construction upon the upper branches of
the Croton River ; but these are to have no connection
with the aqueduct except by way of the present Cro-
ton Lake. Their purpose is simply to impound water
that would otherwise run to waste over the apron of
the Croton dam.

The absolute dependence of the city upon the origi-
nal dam is thus made clear. If any accident were to
happen to it, the supply of water would be at once cut
off. The washing away of the South Fork dam, with

CAPACITY OF LAKES COMPARED.

FROPOSED CAPACITY OF NEW LAKE

30.000.000.000. GALs.

the ensuing destruction of Johnstown, and the carrying
away of inany other dams before and since that memo-
rable disaster, have occasioned some fears to be enter-
tained for the safety of the Croton dam. It has stood
intact for fifty years, and in all that time the water
has never passed over the earthwork crest. Yet
if this should occur, the dam would quickly be
destroyed.

Estimates astothe rain fall that would be required to
overtop the crest of the earthwork make it probable
that a rainfall of nine inches, or even much less, under
certain conditions, in twenty-four hours, would place
the security of the damn in doubt. If the earthwork
portion was washed away, it is probable that a part of
the masonry would also succumb; but even if this did
not happen, a gap one hundred and twenty-five feet
long would be left, through which the flow of the river
would pass, and New York would be without water un-
til that gap could be filled.
How long it would take to
reconstruct this portion of
the dam cannot be exactly
stated. It is certain that it

(Continued on page 389.)
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THE SAILING OF TWO POLAR EXPEDITIONS,

In addition to the Greenland exploring expedition of
Lieut. Peary, the sailing of which from New York was
noted in our last issue, another expedition left Den-
mark the day following for the specitic exploration of
the east coast of Greenland, between 66° and 77° north
latitude. The latter expedition is under the auspices
of the Danish government, and is commanded by
Lieut. Ryder, who intends to connect the surveys of
Scoresby and the Koldewey expedition on the north
with the discoveries of Capt. Holm on the south, cow-
pletely outlining the east coast from Cape Farewell,
its southern extremity, to Cape Bismarck in the north.
Considerable difficulty is anticipated in reaching the
coast where Lieut. Ryder expects to land, from the
great ice fields almost constantly pressing against it.
The party will consist of only five or six men, and it is
designed to devote the fall season to the study of
glacial phenomena, and the investigation of neigh-
boring fiords with their glaciers. When the sledging
period begins next spring, the explorer will start with
sledges and boats to ascertain the outlines of the coast
and study the edge of the inland ice, awaiting the ar-
rival of a steamer to take him home about the latter
part of next summer. If the vessel does not reach
Ryder and his men, the party are prepared to spend
the second winter in Greenland, retreating in the
spring of 1893 to Cape Farewell and the Danish settle-
ments of the west coast.

Lieut. Peary, in a communication published since
his departure, gives some additional interesting details
touching his plans for reaching the extreme north end
of Greenland. After erecting a house on Whale
Sound, near their landing, reconnoisances will be at-
tempted across the great tongue of inland ice covering
Prudhoe Land to the southern angle of Huwmboldt
Glacier, where an advance depot for the wain sledge
journey will be established. In thespringtheadvance
will be undertaken frorn Humboldt Glacier to the head
of Peterman Fiord, where a second depot of supplies will
be established, and from which point an advance party
of two or three will push on with sledges, the others
returning to Whale Sound. From the head of Peter-
man Fiord the route will be to the head of Grand Os-
borne Fiord, thence to the head of De Long Fiord,
and thence to the northern terminus, from which it is
intended to return by the same route to Whale Sound
and await transportation howe.

Lieut. Peary says of his expedition, ‘The whole
theory of the project rests upon the now well estab-
lished fact that the interior of south and middle Green-
land is covered with an uninterrupted ice cap, and the
wore than probability (in my opinion) that in north
Greenland the conditions are the same, and the ice cap
nearly, if not quite, coextensive with the land. My
personal impression is that the northern terminus of
Greenland is not north of the 85° parallel of latitude,
and that the inner ice cap is practically coextensive
with the land, and this opinion is shared by Judge
Daly and I think by most other eminent geographers.”
The base, near the Humboldt Glacier, is the one advo-
cated by Kane, Hayes, Hall, and other eminent Arctic
authorities, and it is expected that it will be possible
to lay therefrom a straight course from point to point,
without any *‘ tidal cracks or chaos of heaped-up ice”
to compel a long detour or stop further ad vance.

Besides Mrs. Peary, who accompanies the expedition
to Whale Sound, the party will consist of Lieut. Peary
and five men, as follows : John M. Verhoeff, of Louis-
ville, Ky., aged 25, a mineralogist, and educated in an
Eastern university ; Dr. Frederick A. Cook, surgeon,
aged 26, graduate of the College of Physicians and
Surgeons and of the Univerity of the City of New York;
Langdon Cook, Flushing, L. 1., aged 26, member of the
American Ornithologists’ Union and member of the
Brown-Stanton party in the Colorado Cafion survey of
1889-90; Eivind Astriip, of Christiania, Norway, gradu-
ate of the Christiania Cominercial College, an athlete,
and especially skillful in ski-running; Matthew Hensen;
Virginia, 23 years of age, colored. All possess first class
physique, with exceptionally high lung power, and are
men of diversified attainments, especially selected for
the task in hand.

These two expeditions, with the auxiliary party from
the Philadelphia Academy of Natural Sciences, going
with Peary to Whale Sound to make scientitic collee-
tions on the west coast, are almost certain to add very
materially to our knowledge of Greenland, if they do
not furnish any conclusive information as to the ex-
istence or non-existence of an open polar sea. The ex-
ploration of the Arctic Zone in its entirety, with its
laws of aerial and oceanic currents, is a work to which
it is hoped these expeditions, with their apparently
moderate and practicable scope, will largely contri-
bute.

~-
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Enforced Temperance.

The Nation says: ‘‘The agency of the railroad
| companies in promoting temperance is not generally
appreciated. They employ 689,912 persons, not eount-
ing those who mine the coal and iron, make the rails
or locomotives, or build the cars and carriages used by
the road. The freight and passenger traffic of the
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country is practically controlled by 600 of these cor-
porations, and of these 600 no fewer than 375 prohibit
the use of intoxicating liquors by their employes,
among the number being most of the largest com-
panies. The Brotherhood of Locomotive Engineers
uses its influence in the same direction. ¢ Whenever a
member of the order is known to be dissipated,’ says
Mr. Arthur, long the head of the organization, ‘ we
not only expel or suspend him, but notify his em-
ployers,” and during the last year 875 members were
expelled for this cause. This is only one illustration
of the way in which practical business considerations
are operating to promote the spread of temperance.
It is purely a matter of business with the railroad
companies. They simply cannot afford to ewploy a
man who is liable any day to get drunk and precipitate
some terrible disaster. The average man thus comes
to see that it is ‘money in his pocket,’ in more senses
than one, if he keeps out of the saloon ; and the moral
is not lost upon him.”
—_—— .t r—————
Fastest Average Time across the Atlantic.

The White Star steamship Majestic completed a voy-
age on June 10 that would have been the best on record
from Queenstown if she had gone over the same course
traversed by the City of Paris when she made her
record run of 5 days 19 hours and 18 minutes. The
Majestic took a long southerly course of 2,850 miles to
avoid ice and fog. Her timme was 5 days 22 hours and
20 minutes, and her average speed per hour was 20°023
knots. This is the best recorded hourly average ever
made by an ocean steawuship. Over the record course
of 2,788 knots her time would have been about 5 days,
19 hours and 4 minutes, or 14 minutes better than the
record of the City of Paris. The Majestic’s daily runs,
from noon to noon, & period of about twenty-four hours
and fifty minutes, were :

The Majestic brought 1,005 steerage and 395 cabin
passengers.

i@
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An Explosive Mixture.

Dr. John Grant writes to the Lancet as follows:

Having occasion to make a disinfectant fluid to ap-
ply to an offensive surface on a body awaiting post
mortem exawmination, I chanced to select permanga-
nate of potash. Thinking the solution might dry too
quickly and inefficiently decdorize the part, it occurred
tome to add glycerine on account of its hygroscopic
powers. Putting a drachm of the crystals into a three
ounce bottle, I added two ounces of water and one of
glycerine, and agitated the mixture. To my great sur-
prise the cork and part of the contents were violently
ejected, and the remaining portion developed great
heat. Every one is familiar with the danger of mixing
glycerine and nitric acid ; I have not, however, seen
any mention of a combination of it and permanganate
of potash. I observed the mixture became brown,
losing its purple color like a deoxidized solution of the
salt ; and as no effervescence took place, it is probable
that the glyeerine combined with the oxygen liberated
by decomposition of the salt, and that, further, it pos-
sesses by sowe affinity of its own the power of produc-
ing rapid decowmposition of the permanganate. Per-
haps some chemist will kindly explain.

o
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Tempering Tools,

The following is said to be the Swiss method of hard-
ening cast steel for cutting tools. Mix in a suitable
vessel four parts of pulverized resin and two parts of
train oil. Stir well in this one part hot tallow. Into
this mixture the article to be hardened is plunged at a
low red heat and held there until thoroughly cooled.
Without cleaning off, the piece is again put into the
fire and suitably temnpered in the ordinary way. An
examination of steel thus hardened indicates that the
hardening is deeper and more uniformly distributed
than is commonly the case, and that the steel is less
brittle. Articles thus hardened have excellent and
durable cutting qualities.—-Stone.

- —trr—

The Lick Observatory=A Change in the Staff,

Janes E. Keeler, who has been associated asan as-
tronomer with the Lick Observatory ever since that
institution was opened, will now have charge of the
astronomical work at the Allegheny Observatory,
where Professor Langley was stationed before his re.
moval to Washington. He served at Allegheny under
Professor Langley some years ago, and ascended
Mount Whitney with that distinguished scientist in
1881. He has made spectroscopic work his specialty.
Mr. Campbell, of the University of Michigan, will fulfill
part of the duties performed by Mr. Keeler at the Lick
Observatory.
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Condensed Information Concerning Some of the
More Valuable Insecticides.
KEROSENE EMULSION.

This insecticide acts by contact and is applicable to
all non-masticating iusects (sucking insects, such as the
true bugs and especially plant lice and scale insects
and also to many of the mandibulate insects when the
use of arsenites is not advisable. Kerosene emulsion
may be made by means of various emulsifying agents,
but the most satisfactory substances and those most
available to the average farmer and fruit grower are
wilk and soapsuds. In each of these cases the amount
of emulsifying agent should be one-half the quantity
of kerosene.

One of the most satisfactory formulas is as follows :

Per cent.

2 gals. 67
.. Kb,

1 gal. }33

Heat the solution of soap and add it boiling hot to
the kerosene. Churn the mixture by means of a force
pump and spray nozzle for 5 or 10 minutes. The
emulsion, if perfect, formms a creamn which thickens
upon cooling and should adhere without oiliness to
the surface of glass. For use against scale insects
dilute one part of the emulsion with nine parts of
water. For mostother insects dilute one part of the
emulsion with fifteen parts of water. Forsoft insects
like plant lice the dilution may be carried to from 20
to 25 parts of water.

The milk emulsion is produced by the same methods

as the above.
THE RESIN WASHES.

These insecticides act by contact, and also, in the
case of scale insects, by forming an impervious coating
which effectually smothers the insects treated. These
resin washes vary in efficacy according to the insect
treated. Experience has shown that the best formula
for thered scale (donidia aurantii Maskell) and its
yellow variety (4. citrinus Coquillett) is as follows :

ReSin ...ocit teiiiiiiiii ittt .18 1b.
Caustic soda (70 per cent strength) . ... ............ 5
Fish Oil. .. coveiiiiiiiiiiieiiis et tiiieeeeencnnaans 2X% pts
Water to make.....covviiiiiiniieies tevienieninnneen 100 gals,

The necessary ingredients are placed in a kettle and
a sufficient quantity of cold water added to cover
thew; they are then boiled until dissolved, being oc-
casionally stirred in the meantime, and after the ma-
terials are dissolved the boiling should be continued
for about an hour, and a considerable degree of heat
should be employed, so as to keep the preparation in
a brisk state of ebullition, cold water being added in
small quantities whenever there are indications of the
preparation boiling over. Too much cold water, how-
ever, should not be added at one time, or the boiling
process will be arrested and thereby delayed, but by a
little practice the operator will learn how much water
toadd so as to keep the preparation boiling actively.
Stirring the preparation is quite unnecessary during
this stage of the work. When boiled sufficiently it
will assimilate perfectly with water, and should then
be diluted with the proper quantity of cold water,
adding it slowly at first and stirring occasionally dur-
ing the process. The undiluted preparation is pale
yellowish in color, but by the addition of water it be-
comes a very dark brown. Before being sprayed on
the trees it should be strained through a fine wire
sieve, or through a piece of Swiss muslin, and this is
usually accomplished when pouring the liquid into the
spraying tank, by means of a strainer placed over the
opening through which the preparation is introduced
into the tank.

The preparing of this compound will be greatly ac-
celerated if the resin and caustic soda are first pulver-
ized before being placed in the boiler, but this is quite
a difficult task to perform. Both of these substances
are put up in large cakes for the wholesale trade, the
resin being in wooden barrels, each barrel containing a
single cake weighing about 375 pounds, while the
caustic soda is put up in iron drums containing a sin-
gle cake each, weighing about 800 pounds. The soda
is the most difficult to dissolve, but this could doubt-
less be obviated by first dissolving it In cold water and
then using the solution as required. This insecticide
may be applied at any time during the growing
season.

A stronger wash is required for the San Jose scale
(Aspidiotus perniciosus Cownstock), and the following
formula gives the best results :

ReEBIN ..ooiiiiiiiiier ceeieneienniiveciees eresersee teees 30 1b,
Caustic soda (70 per €ent)..cevvee «0en Ceeiese es cesssses 9
Figsh 0il....... ciiiiiiiiiiiiiiiitensson: covenasannsens 4% pts.
Water enough to make.......cco00eiie ceniviieniiinnnes 100 gals.

Place all the ingredients in a kettle and cover with
water to a depth of 4 or § incaes, boil briskly for about
2 hours or until the compound can be perfectly dis-
solved with water. When this stage is reached, the
kettleshould be filled up with water, care being taken
not to chill the wash by adding large quantities of cold
water at once. It mnay be thus diluted to about 40 gal-
lons, the additional water being added from time to
time as it is used.

This preparation should only be applied during win-
ter or during the dormant period. Applied in the grow-
ing season, it will cause the loss of foliage and fruit.

A ———AT

In the application of both these washes a very fine
spray is not essential, as the object is not simply to
wet the tree, but to thoroughly coat it over with the
compound, and this can be best accomplished by the
use of arather coarse spray, whichc¢an be thrown upon
the tree with considerable force.

FOR SUBTERRANEAN INSECTS.

Recent experiments have shown the practical value
of the resin compounds against the grape phylloxera,
and they will also be applicable to the apple root louse
and other underground insects. The cheapest and at
the sawe timme one of the most satisfactory compounds
experimented with is the following :

Causticsoda (77 percent)..........ooovieeiinvniennnns 5 Ib.
3T P 40
Watertomake.... .......ciiiviiiiinreinniierennieenn s 50 gals.

Dissolve the soda over fire with 4 gallons of water,
add the resin, and after it is dissolved and while boil-
ing add water, slowly, to make 50 gallons of coin-
pound. For use dilute to 500 gallons. Excavate basins
about the vines 6 inches deep and about 2 feet in
diameter, and apply to each vine 5 gallons. The re-
sults will be more satisfactory if the treatment is made
early in the spring, so that the rain of the season will
assist in disseminating the wash about the roots.

The kerosene emulsion made according to the
formula given above is also applicable to certain un-
derground insects in cases where it will not prove too
expensive, as, for instance, the grape ophylloxera or
where white grubs are infesting a valuable lawn. It
may then be used in the proportion of 1 part of the
emulsion to 15 gallons of water, applied liberally to the
soil, and afterward washed down at frequent intervals
with large quantities of water for several days. This
can be done only where there is plenty of water at
hand, but will be found of great value in special
cases.

In other cases bisulph de of carbon may be used for
specific and local underground forms. Nests of ants,
for instance, nay be destroyed by pouring an ounce of
this substance into several holes, covering them with a
wet blanket for ten minutes and afterward exploding
the vapor at the mouth of the holes with a torch.
Against onion, cabbage, and radish maggots this sub-
stance may also be used, by punching a hole with a
sharp stick at the base of the plant and pouring in
a teaspoonful of the liquid, covering afterward with
earth.

THE ARSENITES—LONDON PURPLE, PARIS GREEN,

AND WHITE ARSENIC.

These poisons are of the greatest service against
all mandibulate insects, as larvie and beetles, and
they furnish the most satisfactory means of control-
ling most leaf feeders, and the best wholesale remedy
against the codling moth. Caution must be used in
applying them on account of the liability of burning
or scalding the foliage.

The poisons should be thoroughly mixed with water
at the rate of from 1 pound to 100-250 gallons water,
and applied with a force puwp or hand spray nozzle.
In preparing the wash it will be best to first mix the
poison with a small quantity of water, making a thick
batter, and then dilute the latter and add to the re-
servoir or spray tank, mixing the whole thoroughly.
‘When freshly mixed, either London purple or Paris
green may be applied to apple, plum, and other fruit
trees, except the peach, at the rate of 1 pound to 150
—200 gallons, the latter amount being recommended
for the plum, which is somewhat more susceptible to
scalding than the apple. White arsenic does little if
any injury at the rate of 1 pound to 50 gallons of water.
As shown by Mr. Gillette, however, when allowed to
rewain for some timme (two weeks or more) in water, the
white arsenic acts with wonderful energy, scalding
when used at therate of 1 pound to 100 gallons from 10
to 90 per cent of the foliage. The action of the other
arsenites remains practically the sawe, with, perhaps,
a slight increase in thecase of London purple.

With the peach these poisons, when applied alone,
even at the rate of 1 pound to 300 or more gallons of
water, are injurious in their action, causing theloss of
much of the foliage.

By the addition of a little lime to the mixture, Lon-
don purple and Paris green may be safely applied, at
the rate of 1 pound to 125 to 150 gallons of water, to
the peach or the tenderest foliage, or in much greater
strength to strong foliage, such as that of the apple
or most shade trees.

Whenever, therefore, the application is made to ten-
der foliage or when the treating with a strong mixture
is desirable, lime water, milky, but not heavy enough
to close the nozzle, should be added at the rate of about
2 gallons to 100 gallons of the poison.

Pure arsenie, however, should never be used with
lime, as the latter greatly increases its action.

With the apple, in spraying for the codling moth, at
least two applications should be made—the first on the
falling of the blossoms, the apples being about the
size of peas, and the second a week or ten days later;
but the poison should never be applied after the fruit
turns down on the stem, on account of the danger of
the poison collecting and remaining permanently in
the stem cavity.
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For the plum curculio on the plum, cherry, peach,
etc., two or three applications should be made during
the latter part of May and the first half of June; in the
case of most leaf feedurs, spray on the first indication
of their presence.

CAUTION NECESSARY IN THE USE OF THESE
INSECTICIDES.

The relative susceptibility of apple, plum, and peach
has just been indicated under the head of arsenical
poisons, and these remarks apply equally well to the
uss of the kerosene emulsions. In the case of other
plants thorough experiments are still necessary, and
all insecticides should be first used in comparatively
high dilution. In general, it may be said that tender
young foliage is more susceptible and must be care-
fully treated. Thin-leaved pilose plants are more
readily injured, while thick-leaved, glabrous species
are least affected. Annual plants, such as cabbages
and other garden vegetables, are more susceptible than
perennials, but in the case of root crops, such as beets,
turnips, radishes and potatoes, there is not the same
need of caution as to damage to foliage. Damage to
foliage is not shown at once, and in case of rain fol-
lowing an application, another application should
not be made for several days. Fruit trees should not
be sprayed with arsenical poison before the blossoms
fall, on account of the danger of poisoning honey bees.
—Circular U. 8. Depart. Agriculture.
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Furniture Polishes,
A Red Polish.

Oil of turpentine.......c....ovviiiiieeiiennnnnnn. 16 oz.
Alkanet....... ..... R 4 drachms.
Beeswax............... et ieieeeieee ceiieeaeeens 4o0z.

Digest the alkanet in the oil until sufficiently
colored ; then scrape the beeswax fine and form a
homogeneous mixture by digestion over a water bath.

For a pale polish omit the alkanet.

A White Polish.

Boil to proper consistency.

Polish for Fine Carved Wood.—Take 8 oz. of linseed
oil, 8 oz. of old ale, the white of an egg, 1 oz. of spirit,
1 oz. of spirits of salt. To be well shaken before using.
A little is to be applied to the face of a soft linen pad
and lightly rubbed for a minute or two over the
article to be restored, which must afterward be
polished off with an old silk handkerchief. This will
keep any length of time, if well corked.

For Delicate Cabinet and Papier Mache Work.

Linsced 0il ..vuivevniiiiennieninenienes coniiiiennennn. 32 oz
SDITI . veieiiereeeeenees teneoaneennneeneasniannennson 8
VIDEZAT. .ot iieiiiee coenacoceoscncocasocs sonee voven 8 ¢
Butter of antimony.......cooeeviiiiiee vovireennannnnnn 2
O11 Of turpentine.....occ.ve.veeieecneieerneenieencnnns 8

Shake well before using, and apply with a woolen
rubber.

Oil of turpentine............coeeeoeesencn oees. conens 16 oz

Rectified 011 of Amber...ecveeieeenieneieennneinnennn. 16

Olive 0f]. ... iivs iiiiiiiineieoserasssncncercecconnnnes 16 *

Oil of 1avender.......... cieececcsscssoses Ceeesseesnns 1

Tincture of alkanet.....coe.veieees ceveennocenannnnnns 4drs
Mix.

A cotton rubberis saturated with this polish, whieh
is thus applied tothe wood. The latter is then well
rubbed with soft, dry cotton rags and wiped dry.—
Meyer Bros.” Druggist.

How Granite Columns are Turned.

Granite for columns, balusters,round posts, and urns
is now worked chiefly in lathes, which, for the heaviest
work, are made large enough to handle blocks 25 feet
long and 5 feet in diameter. Instead of being turned
to the desired size by sharp cutting instruments, as
in ordinary machines for turning wood and metal,
granite is turned or ground away by the wedge-like
action of rather thick steel disks, rotated by the pres-
sure of the stone as it slowly turne in the lathe. The
disks, which are six or eight inches in diawmneter, are
set at quite an angle to the stone, and move with an
automatic carriage along the lathe bed. Large lathes
have four disks,two on each side, and a columnn may be
reduced sowme two inches in diameter the whole length
of the stone by one lateral movement of the carriages
along the bed. The first lathe for turning granite cut
only cylindrical or conical columns, but an improved
form is so made that templets or patterns may be in-
serted to guide the carriages, and columns having any
desired swell may be as readily turned. For fine
grinding and polishing the granite is transferred to
another lathe, where the only wmachinery used is to
produce a simple turning or revolution of the stone
against iron blocks carrying the necessary grinding or
polishing materials.

Blocks are prepared for lathe work by being roughed
out with a point, and by having holes chiseled in their
squared ends for the reception of the lathe dog and
centers. This principle of cutting granite by means of
disks revolved by contact with the stone has been aleo
applied to the dressing of plain surfaces, the stone
worked upon being mounted upon a traveling carriage
and made to pass under a series of disks mounted in
a stationary upright frame.—Census Report.
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AN IMPROVED FEED RACK, BARN, ETC.

The illustration represents an improved construction
of feed racks and sheds, applicable also in connection
with a barn, in which a self-regulating feed receiver
operates in conjunction with a protected feed-saving
manger, with a regulating slide in the rack, the shed
affording an economical and efficient protection for the
stock against storms. This improvement has been pa-

tented by Mr. Samuel H. Warren, of Keosauqua, Iowa.
The rack has a self-regulating
feedreceiverin its upper part,
by which the feed is conveyed
to the manger beneath, the
receiver working automati-
cally, while facilities are af-
forded for the self-regulating
and keeping back of feed as
desired.

WARREN’S FEED RACK, CATTLE SHED, AND STOCK BARN.

The lower girts, guards and supports of the feed
rack are fastened by bolts to vertical supports, upper
girts and braces being also secured thereto, while slats
nailed to the upper and lower girts constitute the feed
receiver. The rack is made smaller at the top than at
the bottom, permitting the feed to spread and become
somewhat loosened, so as to be more easily drawn out.
Retaining stakes are secured at their tops at the upper
portion of the manger, and extend obliquely down-
ward toward the center of the rack below the receiver,
the stakes keeping the material back from the manger
while permitting the animal to draw the hay out, and
the hay accumulating in the bottomn of the manger is
thus protected from being trampled upon by the cattle.
Horizontal slides are kept in place by cleats nailed to
the top of the manger, and by guards. Intherackand
shed combined theroof of the shed is centrally sup-
ported by the vertical posts of the rack, the slats of
which run up to the roof of the shed, while the walls
of the shed extend sufficiently beyond the rack to pro-
tect cattle feeding thereat,afford room for cleaning and
bedding, and also a convenient driveway.

With such a shed and feed rack, it is designed that
sufficient feed will always be kept in place to last for
several days, without wasting, preventing the necessity
of having to look after the stock during the preva-
lence of storms. With such a construction adapted to

a barn, as shown, the capacity of the barn is greatly '

increased, in the matter of sheltering and caring for
stock as well as for the storage of feed. The cattle
can also be cared for with great facility, instead of, as

DOOR LOCK.

is often the case, it being more trouble to get the hay
to them than it was to get the hay into the barn in
the first place. The feed rack and manger for horses
is a modification of the cattle rack, intended to pre-
vent waste of the hay, and a double portable rack of
this kind is designed to be well adapted for the out-
door feeding of horses and colts, either combined with
the model shed or independently thereof. A portable

”~

without the feed receiver. It is designed to be set up
around a stack or rick of hay, and can be readily se-
cured in position, without much regard to the condi-
tion of the ground. A large sheep feed rack, intended
to be combined with the model shed, is designed to
hold a large supply of hay where the feed can be re-
served for emergencies, the rack holding enough, if de-
sired, to last for several weeks. All these racks, except
the pen rack, are designed to be self-regulating, and
their construction
is comparatively
simple and inex-
pensive.

P
Copper Sulphate
as a Fungicide.

‘“The various
compounds of
copper offer effi-
cient protection
to many cultivat-
ed crops against
the exceedingly
destructive rav-
ages of fungous
parasites. With-
out treatment,
these rots, rusts,
mildews, and
blights frequently
destroy a large
proportion of, or
even the entire,
products of fields
and fruit planta-
tions. The appli-
cations, in the shape of watery sprays, are made so
readily, and with so little expense in money and
labor, that every one interested should at once under-
take the work. The practical results already attained
constitute the greatest advance made in recent times
in the application of science to horticulture. A lit-
tle well directed effort may be confidently expected
to return a hundred or a thousand times its cost.
Still there is need for much vigilance and careful at-
tention to every detail. Mistakes may be made even
then, and sometimes failures may occur, for which ex-
isting knowledge may offer no explanation. But we
should persevere, gain all possible information upon
thesubject,and watch well the effects in every test. In
this way, every one may hope to conquer, practically,
theseinsidious and, heretofore, invincible foes.” Such
are the conclusions after numerous experiments made
by Dr. Burrill, of the Illinois Agricultural Station.

A LOCK WITH KEY HELD PENDENT.

A lock in which the key is held so that it cannot fall
out when the door is slammed, while preventing aleo
the introduction of a skeleton key, is shown in the ce-
companying illustration. Furthermore, when the door
is opened against the wall it does not injure the plaster.
It has been patented by Mrs. Virginia M. Hollyday,
Baltimore, Md. The case,bolt, and tumbler of the lock
are of the usual construction, except that the case has
an external chamber around the keyhole, as shown in
Fig. 1. On the inner side of this chamber, as shown
in Fig. 2, is a key clamp composed of two spring jaws
which press toward each other upon opposite sides of
the keyhole. These jaws slide in guides on the case,
and are placed far enough fromn the plane of rotation
of the key bit so as not to be in the way of the bit in
revolving to throw or withdraw the bolt. The key-
hole is also continued through the bottom of the case,
to permit the key to be swung down into a vertically
pendent position, Fig. 3 showing how the shank of
the key is then held by the spring jaws. After the
bolt is thrown, the key is turned so thatits bit is in
a horizontal plane, when it is partly pulled out and
swung down, the clamping jaws then closing behind
itsshank, and the keyhole being obstructed so that
another key cannot be introduced.
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Gas Properties not Injured by Electricity.

In a circular recently issued to the shareholders of
the Standard Gas Light Company, of this city, we find
it stated that President Andrews, at the last annual
meeting asserted, that statistics proved that the growth
of gas consumption in New York City, for forty years
prior to the introduction of electricity for lighting
purposes, averaged about ten per cent per annum.
That is, the gas output doubled every ten years, and
that the city had doubled in population every seven-
teen years. Since the first introduction of the electric
light, however, the increase in New York of the con-
sumption of gas has been much more rapid. It almost
immediately jumped up to twelve per cent per annum,
and in 1887 showed a growth equal to about fourteen
per cent per annum, a ratio of growth that was still
further exceeded in the years 1888-89-90. In fact, he
was willing to stand by the statement that the gas

pen rack is made in sections like the barn rack, but

output of New York was doubling itself now in a
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period of six and one-half years, instead of ten years,
as before. He thought one reason for this very rapid
increase was due to the fact that the electric light had
educated the human eye ‘‘in the aggregate’” for a de-
mand for more light, and that people are not at all
satisfied with the volume of light that formerly satis-
fied them. Again, a more luxurious mode of living is
constantly prevailing in the city, as in all great cities,
which is shown in the great increase in the use of gas
for cooking and heating purposes. In conclusion,
President Andrews thought it was safe to say that at
no time in the history of the gas industry, from its be-
ginning in this country some sixty odd years ago to
the present time, has the outlook been more promis-
ing. Indeed, at no time has it been so inviting for the
investment of capital as at present, and it may be
stated as a settled fact that the electric light, at least
in New York City, is not at all a competitor with gas

to the injury of the latter.—Zhe American Gas Light
Journal.
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AN EXTENSIBLE BARREL TRUCK.

The illustration represents an extension frame and
combination platform truck, especially adapted to
move heavy goods, and barrels of liquid which may be
open or covered, there being no danger of spilling the
contents of open barrels. The frame of this truck is
adjustable, the axle being made in sections that inter-
lock by means of a bolt and nut arrangement,whereby
the wheel base may be widened to accommodate bar-
rels of different size. A swiveled caster wheel is used
in front, the frame being hung just high enough to
clear thresholds and similar obstructions. This truck
is made with a strong oak platform that can be readily
removed when desired, there being on the bottom of
the platform a strong iron button which clutches into
the V-shaped frame of the truck, holding the platform
securely in position. To remove the platform, it is
raised by the rear end and pulled backward, being
thus detached from the frame,the truck then being

CLARK’S BARREL TRUCK,

better suited for some forms of factory and store use.
These trucks are manufactured in various sizes, with
iron and with rubber-tired wheels, by George P. Clark,
Windsor Locks, Conn.

-
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Steel Pipes.

The Steel Pipe Company, of Kirkaldy, have done
something toward showing the advantages possessed
by steel over wrought iron pipes. It is stated by
Mr. D. J. Russell Duncan, Assoc. M. Inst. C. E., that
wrought iron or steel pipes can be produced at a less
cost per unit of length than cast iron pipes. A pipe
built of steel can be made at a less cost of labor than
one of wrought iron, on account of the reduction in the
number of plates and rivets, and, therefore, of calking
and punching. Being less liable to corrosion than
pipes of wrought or cast iron, the durability of steel is
insured. It is stated by one authority that the best
precaution is to have the pipes galvanized, then coated
with natural asphaltum or with a composition of pitch,
tar, petroleum, linseed oil, and chalk. This solution is
heated in a bath to a temperature of 250°, and the
pipes immersed till they acquire the sametemperature
as the composition. The pipes should also be coated
as they are laid in the trench. As regards strength,
the steel pipe is nuch superior to glazed stoneware or
cast iron, or about three and a half times stronger than
the latter. Mr. Dunecan says : ‘* As steel is on an aver-
age 1'3 times stronger than wrought iron, it is clear
that for pipes of equal strength of plate, and allowing
that the riveted or welded seams are of equal strength
on both, the thickness of mild steel need only be about
0'77 of the thickness of wrought iron.” This economy
of material can be effected by using open hearth mill

steel of the highest possible tensile strength.
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IMPROVED WIMSHURST STATIC ELECTRICAL MACHINE,
The former construction of the Wimshurst machine
is shown by working drawings in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 548. The present is a simple
improvement by which peculiar results are obtained.
Itisdescribed by Engineering as follows :

Among the various machines which have been con-
structed for the generation of statical or so-called
frictional electricity, none can be compared with that
of Mr. James Wimshurst, of the consultative staff of
the Board of Trade, London, either for simplicity,
reliability, or efficiency. These merits of the Wims-
hurst influence machine are known to a very wide
circle of electricians and physicists; consequently the
news that the inventor has brought out another,
having very curious and unlooked for qualities, will be
received with interest and expectation in many labora-
tories, schools, and homes, and will secure for it an
attentive reception, which its, remarkable features
fully justify. The new apparatus was lately exhibited
for the first time before the Physical Society.

A remarkable feature of the new machine is that
while it gives an abundance of sparks, it is impossible
to charge a Leyden jar, or similar contrivance, from it.
After the electricity has been apparently flowing for
minutes into the jar in rapid sparks, the latter is found
to be free from all charge. Neither spark nor shock

THE WIMSHURST ALTERNATING INFLUENCE MACHINE,

can be obtained from it, and delicate tests fail to re-
veal the presence of electricity in it. [t is as if one
had been pumping water into a bucket with no bottom;
the stream is plainly to be seen, but nothing accumu-
lates. It is, however, easy to demonstrate the integ-
rity of the jar, and its capacity to hold a charge when
filled from an ordinary machine. The conclusion is
therefore forced upon us that the current of sparks is
really the oscillation of a small charge, which flows
backward and forward with great rapidity between
the machine and the jar. The electricity that is de-
veloped is alternately positive and negative, and the
normal condition of the jar is not upset.

If we investigate the action of the machine more
minutely by the aid of an electroscope of an exceed-
ingly delicate construction, we find confirmation of the
hypothesis that positive and negative electricity is
produced alternately. Cowmmencing to turn the disk
exceedingly slowly, say at the rate of three or four
revolutions per minute, the leaves of the electroscope
suddenly diverge, being repelled from each other.
They remain apart quite steadily until the disk has
made rather more than three-quarters of a revolution,
when they suddenly approach and cling together,
showing that the sign of their charge has changed.
They remain thus for an instant, and during another
three-quarters of a revolution they again separate,
and so on. But if the disk be turned rapidly the leaves
are no longer able to respond in this way to the
changes of charge. Such light appliances, with their
large surfaces exposed to the air, are incapable of
rapidly approaching and receding through a consider-

able distance under the small stresses brought to bear
upon them. They consequently take up a mean posi-
tion between the extreme ends of the range, and show
the alternate attractions and repulsions to which they
are subject, by a quick fluttering or tremor. It is
abundantly evident that they are subject to varying
stresses, which the retarding effect of the atmosphere
will not allow them to completely obey.

The appearance of the machine is clearly shown in
the engraving. A central spindle carries a glass disk
16 in. in diameter. This is varnished, and has affixed
to it a number of sectors of tinfoil. The sectors
measure 4 in. radially, while in breadth they may vary
from 14 in. to 51 in. Usually the sectors on one side
of the disk are arranged to break joint with those on
the other side, but this is not essential. Indeed, in
many respects the construction of the machine is very
elastic, and many modifications are introduced. For
instance, the number of tinfoil sectors may vary from
2 to 16 or more, on each side, and as we have said, their
relative positions on the two surfaces of the disks are
not important. The disk itself is mounted in the
center of and in the same plane as a wooden frame 20
in. square. This frame carries four inductors of the
shape shown in the detached view ; they are 934 in.
square, with one corner cut away to admit the spin-
dle and boss of the disk. Two of the inductors are
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mounted on each side of the frame, at opposite diagonal
corners ; those at the side of the machine nearest the
spectator are, say, at the upper left hand and the
lower right hand corners. At the opposite side the in-
ductors are at the upper right hand and the lower left
hand corners. Upon each inductor plate is a tinfoil
pateh of the shape shown, measuring 4 in. radially and
7 in. circumferentially. Other inductors are provided,
having upon them the smallest tinfoil patch practi-
cable. Cemented over each pateh is a wooden disk
which on its face carries a bearing in which there rides
a bent brass rod, having a plume of fine wires at its
end, touching the glass disks at a point 90 deg. remote
from the inductor, and opposite one of the inductors
at the other side of the plate. The disk is thus
touched on both sides in two places. It isdriven by a
cord from a small handwheel below, and revolves in
the direction of the hands of a clock. To further vary
the capabilities of the machine a bar of insulating ma-
terial is made to carry two metal wire plumes at its
ends, these having metallic connection with two ter-
minals ; this device takes the place of two of the in-
ductors and by its use a constant flow of electricity
may be maintained.

The machine which we illustrate has been construct-
ed with the view of being most readily used for the
purpose of demonstration and experiment. It is pro-
vided with several disks, having different arrange-
ments of sectors, and all the parts are made inter-
changeable. By withdrawing the rear bearing the
nut on the spindle can be screwed off at. once, when

half the boss comes away and the disk can be with-
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drawn and be replaced by another in a few moments.
The inductors lie on pegs on the square frame, and
are held by light steel clips; provision is made by a
number of holes in the frame for the use of inductors
of different sizes. To couple one inductor to another,
if such an arrangement should be desired, holes are
bored in the wooden disks carrying the brush holders,
and into these holders the ends of wires can be inserted,
the wires being bent in such a way to join any pair of
inductors. The parts of the machine are beautifully
finished, and all the ends are attained by the simplest
devices. The method of action of this instrument is
not very easy to follow, and indeed no theory has yet
been put forward in explanation of the results which
flow from it.
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Curious Electrical Phenomenon,

Some remarkable electrical phenomena accompany-
ing the production upon a large scale of solid carbon
dioxide are described, says Vature, by Dr. Haussknecht,
of Berlin, in the current number of the Berichie of the
German Chemical Society. In order to obtain large
quantities of solid carbonic acid, it is found most con-
venient in practice to allow the liquid stored in the
usual form of iron cylinder to escape into a stout can-
vas bag. The liquid issues at pressures varying from
60 to 80 atmospheres, and a compact snow-like mass of

solid carbon dioxide is formed in the canvas receiver.
When the experiment is performed in the dark, the can-
vas receiver is seen to be illuminated within by a pale
greenish violet light, and Dr. Haussknecht states that
electric sparks 10 to 20 cm. long dart out from the
pores of the cloth. Dr. Haussknecht further states
that the phenomenon is very noticeable in the dark,
whenever there is a leakage in any portion of the com-
pressing apparatus or the manometers connected
therewith. The reason assigned for this development
of statical electricity is similar in principle to that
usually accepted in explanation of the hydro-electric
machine of Sir Williamn Armstrong. As the liquid car-
bonic acid is issuing from the valve, it becomes partly
converted into gas, which is violently forced through
every pore of the canvas. Moreover, carried along
with this stream of gas are great quantities of minute
globules of liquid, which are brought in forcible con-
tact with the solid particles already deposited. Dr.
Haussknecht, therefore, considers that the electrical
excitation is due mainly to the violent friction between
these liquid globules and the solid snow. It is very
essential for the successful reproduction of these elec-
trical phenomena that the carbon dioxide should be
absolutely free from admixed air ; that prepared arti-
ficially yielding much finer results than that obtained
from natural waters, which latter contains considera-
ble quantities of air. The luminosity is not generally
developed in the interior of the receiver until a crust
of solid carbonic acid 05 to 1 em. thick has been de-
posited, which renders the probability of the correct-
ness of the above theory all the greater.
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Sorrespondence.

To Fish Broken Screw Shafts,
To the Editor of the Scientific American:

Observing an article in your issue of the 6th inst.,
“ Mending a Big Shaft at Sea,” in which mention is
made of the Thompson coupler as a means of fishing
broken screw shafts, I wish to say that this coupler
was devised by me in April, 1881, and a sketch of it
published in the Mechanical Engineer of that date.
The; article is too long to quote here, but reference
thereto will show you that it is the same thing which
Mr. Thompson, an English engineer, invented some
years later. It is now carried on most English ships.

EGBERT P. WATSON.
New York, June, 1891.
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To the Editor of the Scientific American :

In your paper of the 6th instant, under the head of
‘“ Great Tower of the City Hall, Philadelphia, Total
Height 547 Feet,” you say, ‘ The total height, when
completed, will be 547 feet 214 inches, and will only be
surpassed in this respect by the Eiffel Tower and the
Washington Monument, which surpasses it by less
than three feet.” The last part of this statement is
not correct, as the Washington Monument is 555 feet
high, and, therefore, it is 7 feet 914 inches higher than
the tower of the City Hall at Philadelphia.

I take great pleasure in reading your paper, and 1
am always glad when Friday comes, so that I can re-
ceive my paper. Yours respectfully,

H. H. MILLER.
1625 Thirty-second St., Washington, D. C., June 5, 1891,
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The Wonderful Redwood Forests of the Pacific
Coast,
To the Editor of the Scientific American

About two years ago [ made a visit to the Pacific
coast, and being engaged in the manufacture of saws, I
took a steamer for Humboldt Bay and stopped at
Columbia City, this being the headquarters of the red-
wood kings. Major Vance, being an old customer of
mine, invited me to mount his donkey engine and ride
some 8 or 10 miles and see the redwood forest and their
manner of cutting and getting the logs to their mills.
Upon our arrival at the terminus of the road we
clambered down through the roughness of the unbro-
ken ground to the very edge of the vast mammoths
of the Pacific. Said I, “How largeis this forest ?”
‘*“Well,” said my friend, ‘‘it is about eighty miles
through it to Oregon, and it is over one hundred miles
in length, and will average over 200,000 feet of lumber
to the acre.” I will not stop to figure this up, but will
let the reader make an estimate of the number of feet
of timber it contains.

But this is not the only redwood foreet on the Pacific
coast by any means.

The underbrush is so thick and dense that fewliving
things ever venture among the redwoods. No grizzly
bears inhabit these forests. Near the ground about
every redwood is shaken and slit, sothey chisel into
the tree up say 6 to 8 feet high and wedge in a piece
of small joist and build a staging, then clamber up,
and with narrow, long crosscut saws saw them down
in winter ; then, when the sap runs in spring, go in
and peel off the thick bark, some of it nearly two feet
thick, and trim or cut the thick bushes, and in the
dry season set fire and burn up what they can. Then
it is in shape to run a railroad track in and get the
timber.

At the terminus of Mr. Vance’s road there were two
or three donkey engines at work, one 8 ox team (four
yoke of oxen), another team of six large mules, all
with blocks and falls, getting a log 16 feet long and
about 10 feet through on to a car for the saw mill. I
was told that this one log would weigh about 18 tons.
Just on a sloping piece of ground were shattered red-
wood strips, and some teams and a gang of men get
ting out the shattered pieces and roots, some with
hlocks and falls, and piling them up and trying to
burn them off, and this was a slow job, as redwood
is very difficult to burn. I said, *“ Mr. Vance, what in
the world are you trying to do here ?”

Said he, “ Well, I have been trying to experiment in
raising French prunes on a small patch, and I sue-
ceeded very well, so I am clearing off a 100 acre plot,
and have ordered 200,000 dozen plants from France,
and am going to try that first.”

**But this experiment will cost you some money,”
said L

* Oh, not more than $200,000,” said my friend.

1 afterward learned that my friend was worth over
$3,000,000, all made out of redwood timber.

J. E. EMERSON.

-
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Beaver Falls, Pa., June, 1891.
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THE only proper way to keep a gun barrel in good
order is to wash it out with boiling hot water, dry with
linen swabs and oil with vaseline or cylinder oil, every
time that it is used. It should never be laid aside
unattended to for a day or two after firing.

AN IMPROVED CAR COUPLING.

The illustration represents a coupling device designed
to hold the link in extended position, or hold the pin
elevated, as desired, for coupling with an approaching
car, the coupling being automatically effected as the
cars come together. Fig. 1is a perspective view show-
ing the application of the device, Fig. 2 showing a sec-
tion through the drawhead, and Fig. 3 representing
the coupling pin detached. Near the flaring edge of
the lower wall of the drawhead is a cup-shaped de-
pression forming a seat for the arrest of a steel ball
which rests and rolls in a longitudinal channel extend-
ing back from the seat, the ball not leaving the
drawhead. Near the front end of the drawhead is a
vertical oval passage adapted to loosely receive the
coupling pin, sliding in a guide box, an arm or limb
projecting from one side of the pin through a slot in
the guide box. The coupling pin lifter has a rectangu-
lar loop adapted to engage this arm of the pin, a hub
atthe other end of the pin lifter being adjustably
secured on a transverse shaft journaled on the end of
the car, the shaft having hand levers adapted to be
operated from either side of the car. When the coup-
ling pin is fully elevated, it may be locked in such posi-
tion, if desired, by a latching engagement of a dog
with the hand lever, as shown in dotted lines, but if
the lever is released after being raised, the coupling
pin then rests on the ball. which rolls by gravity into
the cup-shaped depression. By the entrance of a link,
when the parts are in this position, the ball is pushed
backward and the pin drops, thus effecting the coup-
ling. Fig. 2 represents the manner in which the
parts are arranged to support a link in horizontal
position for automatic coupling with an approaching
car. Near the top of the slotted side of the guide box
is pivoted a latch, which may be used independently

STEWART’S CAR COUPLING.

of the pin lifter if desired to hold the pin in elevated
position until it is designedly released, and to prevent
the lifting of the coupling pin above the surface of the
zuide box, a keeper plate is pivoted at the top of the
slot.

This car coupling has been patented by Mr. Elmore
Stewart, of No. 601 Milton Avenue, San Diego, Cal.

—_— )t

How Insulators are Made.

A writerin the recent issue of the 7radesman gives
the follewing description of the manufacture of insu-
lators as carried on by one of the factories in the
South :

Steatite is the material out of which is made a long
list of goods used by almost all classes of people, and
which have become almost indispensable.

Seward’s patent lava electric insulators are so well
known to all electricians of the world, and their supe-
rior excellence so universally acknowledged, that all
persons, whether electricians or not, will be interested
in knowing something of the process of manufacture.
The crude material, as it is received from the mine, is
as uninteresting as any other pile of rocks, which it
seems to be, and to the uninitiated it would seem to
be a hard task to produce anything from it which
would be of any use to any one. The first process is
that of reducing the rock to powder, which is done by
passing it through an ordinary stamp mill, such as is
used for reducing gold and silver ores; it is then car-
ried by chain conveyor to the mills proper, where it is
ground to an impalpable powder, then conveyed by
elevators to the bolts, where it passes through the
finest silk bolting cloth, and is deposited in large bins
or settling chests, whence it falls to the lower floor
again, and is thence taken to the mixing tubs, which
revolve, and stir the mass of material with chemicals

in combination until it resembles dough for bread. It|.

is then passed to the rolls, where it is repeatedly
pressed, the same as if for crackers. The next machine
is a peculiar double-acting press, used for forming the
charges for the hydraulic press. The latter machine is
the only one of its kind ever built, and is the subject
of several patents. Its capacity is something wonder-
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ful ; it can make 200,000 slate pencils cr 1,000 gross
dustless school crayons in a single day’s run. It makes
the pressed blanks from which the lava insulators are
made in any diameter required by simply changing
the die. Tubes for insulators are also made on this
machine, and are meeting with great success for inte-
rior or underground work, as they are not only abso-
lutely fireproof, but they cannot be damaged by rats,
as the insulation on the ordinary wire, and when once
placed in position they are almost everlasting.

—_—

The Origin of DMeteorites.

In former times it was thought that meteorites were
of terrestrial origin, thrown out by volecanoes, or con-
densed vapors, or else that they hailed from the
moon.

These suppositions do not hold good when we con-
sider the enormous initial velocity, the great number,
direction and periodical recurrences of these phe-
nomena. For the same reasons, is it impossible that
they should be fragments of a destroyed satellite—a
second moon—supposed to have revolved around our
planet in past ages, or yet that they are diminutive, in-
dependent planets of our solar system.

The hypothesis that they are identical with shooting
stars and comets is the one accepted almost universally
by scientific men.

Most important discoveries tending to prove this as-
sumption were made by Schiaparelli, showing that
shooting stars, as well as meteorites, are solid bodies,
which enter the atmosphere of our earth with an im-
mense velocity and become luminousbecause of the re-
sistance offered by the air.

It has been calculated that they usually appear at a
height of about seventy miles above the earth and dis-
appear at a height of fifty miles. The cause of their dis-
appearance or extinguishing is to be looked for either
in their once more leaving our atmosphere, or that
they are atomized by the fierce heat generated by their
extremely rapid flight and the great resistance offered
by the atmosphere. The latter assumption would ac-
count for the continuous fall of cosmic dust upon the
surface of our globe.

The velocity with which they enter and pass through
our atmosphere is enormous. It is many times faster
than sound, the flight of a cannon ball, and even the
planets revolving around the sun.

The earth travels through space at the rate of 19
miles per second. Mercury, the fastest planet, covers
29-87 miles per second, while a meteorite which fell at
Pultusk, Russia, had a velocity of 33°78 miles per second,
although it had to overcome the resistance of the air.
In space, consequently, it must have traveled still
faster.

To clearly understand the high degree of velocity im-
plied by these figures, it is well to add that the fastest
eyeclone scarcely reaches 150 feet per second, at which
rate it exerts a pressure of about fifty pounds per
square foot.

It now remains to explain the assumption that me-
teorites and shooting stars are identical, and to quote
the facts upon which this assumption is based.

‘We know that both are solid bodies which enter our
atmosphere from without, and that they become lum-
inous for the same reason. Furthermore, the cosmic
iron dust observed in localities where its origin could
not be doubted has been found to have the same chemi-
cal composition as larger pieces of meteoric iron seen
to fall by unimpeachable witnesses.

It cannot be denied that thereisa very great con-
trast between the little star that silently glides through
space and noisclessly disappears and the terrifying ap-
pearance of a ball of fire, that, approaching with deaf-
ening detonations, sends down on us a hail of stones.

Both spectacles, however, are but the extremes of a
chain of closely connected phenomena. Considering
with what extreme velocity these bodies pass through
the atmosphere, it is not difficult to comprehend that
particles, and those having the greatest mowentum,
are destroved long before they reach the earth, and at
such a height that the noise of their passage and disin-
tegration becomes inaudible to us here below.

We find a further confirmation for the belief that
both of these phenomena have the same source in the
well established fact, proved in 1nany instances, that
the direction of the mmeteorites corresponds to that of
shooting stars observed at the same time, and points
to a common point of radiation.

The detonations accompanying the fall of a meteorite
have three distinct causes : The whizzing is caused by
its rapid passage through the air; the crackling, by
the combustion of the materials composing it; and the
thundering, by columns of air rushing into the vacuumn
which it leaves behind.—F. C. Von Petersdorf, in Great
Divide.

[ c—
Lan

WHEN the mosque of St. Sophia, in Constantinople,
was built, more than one thousand years ago, the stone
and brick were laid in mortar mixed with a solution
of musk, and the building it is said has been infected
with the odor ever since. Probably age has imparted

a musty odor, from which the musk story was fabri-
cated.

———¢
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THE PROPOSED NEW CROTON LAKE DAM AND THE
NEW CROTON LAKE.,

(Continued from first page.)
would be a work of time—rather of weeks or of
months than of a few days.

[f the Quaker Bridge dam were built, the pres-
ent Croton dam would be submerged beneath 34
feet of water, and would cease to be an element in
the water supply of the city. Mr. A. Fteley, chief en-
gineer Jof the Croton Aqueduct Commission, recog-
nizing the possibility of failure of the Croton dam,
and the requirement of additional storage, proposed
the construction of a dam about one mile below the
site of the present Croton dam. This structure, owing
tothe contour of the country and the nature of the
subsoil, would be far less expensive than the Quaker
Bridge dam. It would retain a much smaller quantity
of water, and would but slightly increase the present
watershed. But by making its crest correspond in
level with the crest of the proposed Quaker Bridge
dam, the present watershed would be far more tho-
roughly utilized, and Mr. Fteley calculated that such
a dam would provide for the wants of the city for
thirty years to come, and that the saving in cost
over the Quaker Bridge dam would, with the associat-
ed saving in interest charges, represent enough money
to build the larger structure if even then it should be
required, thus giving the city two dams instead of one
for the same cost.

After much discussion and the rendering of differ-
ent reports, the compromise structure situated in the
vicinity of the Cornell site was determined upon. As
a matter of interest the following data may be exam-
ined, showing the relations of the abandoned Quaker
Bridge project and of the proposed Cornell site dam:

of the rest, giving an aggregate of thirty thousand
wmillions of gallons available for the city.

Tracing the lines of the Croton River and its tribu-
taries, the two most remote reservoirs of the old supply
are the ‘‘Boyd’s Corners” and ‘‘ Middle Branch,” re-
spectively. These represent a watershed of 4376 square
wiles. The new dam on the Cornell site will represent
a watershed of 332:52 square miles. In area this is 2228
square miles in excess of the watershed tributary to the
present Croton dam. But the advantage due to its
greater height in rendering possible a fuller utilization
of this great area is the point strongest in the favor of
the new da.

The selection of the Cornell site in preference to the
Quaker Bridge site is due to a full examination of the
country. An extensive series of drill holes, aggregating
14,005 lineal feet in length, together with test pits and
trenches, have been made to determine the location of
the country rock. At the Cornell site the rock is 123
feet below the surface, an advantage of nearly 40 feet
over the Quaker Bridge site. The side hills from the
point of view of imperviousness seem superior to those
at Quaker Bridge. The dam may be made partly of
earthwork, and its construction is recommended on
that basis. The watershed is only one and one-half
square miles less than at Quaker Bridge.

————————r—
Concrete Walls and Piers.

Mr. T. Martin says that some substances, such as
pozzuolana—a voleanic production found chiefly in
Italy—have, in consequence apparently of silicate of
alumina being predominant in their composition, the
property of giving hydraulic qualities to the rich or
non-hydraulic limes. It is of these that the concrete is

made which has long been used for marine works on
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Should either dam be built, the proposed Muscoot
dam must be built also, in order to preserve as far as
possible a uniform level in the limits of the town of
Crotona.

In this connection it should be noted that the dam
proposed by Mr. Fteley, to be constructed about a mile
below the present Croton dam, would havecost, if par-
tially made of earthwork, but $1,750,000, and would
bave provided for a storage of 16,000 millions of gal-
lons.

The necessity for the new dam is not only due to the
possible insecurity of the present structure. An im-
mense quantity of water goes to waste over the Cro-
ton dam, owing to the area of the watershed tribu-
tary to it. During the dry season of 1890 a rain storm
occurred after much water had been drawn from the
storage basins. Yet the single rain fall was enough to
produce a heavy waste, which, at a rate of over 600
millions of gallons per day, flowed over the Croton
dam. The same shower produced but little increase in
the upper reservoir. In other words, we are really
losing the advantage of much of the best portions of
the Croton River watershed. The area lying between
the upper storage basins and the Croton dam is very
insufficiently utilized.

The preseat Croton Lake is a long, narrow body of
water, suggesting in its appearance a wide river. The
Cornell dam will change all this and will create a wide
and long lake of great size. The large illustration
shows the condition of things at this time contrasted
with the features to be established by the creation of
the proposed new storage basin. In place of the pres-
ent Croton Lake, with its capacity of about 2,000 nil-
lions of gallons, and of the insignificant stream :rom its
overflow, an immense wide sheet of water appears ex-
tending far back into the country, submerging Croton
dam and part of the line of the old aqueduct and ex-
tending a long distance back of the Muscoot dam site.
The sectional drawing shows the relative heights and
capacities of the elements of the proposed new system.
The vertical measurements, it will be understood,
are necessarily greatly exaggerated in this cut, its ob-
ject being to present to the eye the whole situation at
a glance. Therelative capacities of the present and
of the proposed Croton Lake are about as 1to 15, as
shown on the small cut.

Referring again to the sectional drawing, it will be
seen that in place of the limited storage, about two
thousand millions of gallons, of the old Croton Lake,
an available storage of some twenty-four thousand
millions of gallons is provided below Muscoot dam. A
large body of water must always remain at the lower
levels below the outlets which will be unavailable.
The by-pass of Muscoot dam will, in case of necessity,
cnableits body of impounded water tobe made a part

the shores of the Mediterranean, and, indeed, the piers
at some of the Italian ports have been constructed
almost entirely of hydraulic concrete. The author
had lately an opportunity of examining at Genoa the
extension of one of the moles of the harbor, the inner
side of which has a vertical wall. The latter was in
process of being constructed under water entirely of
pozzuolana concrete, simply thrown into the sea from
basketscarried on men’s heads, a boarding confining it
to the shape of the wall. In ashort period it set quite
hard, so as to enable the upper part of the wall, which
is of stone, to be built upon it. The outer side of the
mole, which had been previously made, was formed by
stones deposited ‘‘ a pierre perdue.” Though the depth
of the quay wall was not great, this shows the confi-
dence which the Italian engineers have in conecrete ap-
plied under water in a soft state. The piersof the new
basin constructed by the Austrian government at Pola,
in Istria, are also formed, in a similar manner, of con-
crete confined between rows of timber piling.

But perhaps the most striking application on a large
scale of pozzuolana concrete is in the great mole which
protects the port of Algiers. To form the mole, blocks
of beton of immense size, so as to be immovable by
the force of the sea, were employed. Some of these
were formed ¢7n situ, by pouring the concrete into large
timber cases without bottoms, sunk in the sea in the
line of the mole. Other blocks of a smaller size,
though upward of 30 tons in weight, were made on
shore, being moulded in strong wooden boxes. After
the beton had set, the boxes were removed, and the
blocks were launched into the sea to find their own
level. The beton for the blocks in situ was composed
of one part of rich lime in paste, two parts of pozzuo-
lana, and four parts of broken stone; that for the
blocks made on shore was formed of one part of lime
in paste, one part of pozzuolana, one part of sand, and
three parts of broken stone. These blocks set suffi-
ciently hard in twenty-four hours to resist the shocks
of heavy seas, and the mole now stands firmly, in-
stead of being, as it was when formed of loose blocks
of stone in the time of the Moors, nearly destroyed
every winter.

The French engineers have shown great boldness
and skill in the application of beton. as exemplified in
the Pont de ’Alma over the Seine, the arches of which,
as well as the piers, are formed of rubble concrete, in
the new graving dock at Toulon, before alluded to, and
in the formation or protection of breakwaters by enor-
mous artificial bloecks of beton, as carried out at Mar-
seilles, Cherbourg, La Ciotat, Cette, Vendres, Cassis
and Algiers. A short time ago, when the author in-
spected the mole or breakwater which incloses the
harbor of Marseilles, he found the huge rectangular
concrete blocks, weighing upward of 20 tons each, by
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which its seaward side is protected on the ‘‘pierre
perdue ” principle, perfectly entire and sharp in their
outline, though they have been exposed for many
years to the action of the sea. Any onestanding upon
that mole, and witnessing in a gale the heavy seas
breaking with tremendous force on these concrete
masses and recoiling harmlessly, could have no doubt
as to the efficiency of concrete as a constructive ma-
terial.

Hydraulic concrete, to be effective, requires care and
attention in its manipulation, and in the regulation of
the proper proportions of its materials. Any failures
must have arisen from inattention to these or simi-
lar points, as there is ample experience to show
that, when properly made, every confidence may be
placed in its strength and durability. Even where
stone is abundant, this material may be often em-
ployed with economny and advantage, but where stone
cannot be obtained, the immportance of being able to
form an effective substitute out of materials of so lit-
tle value, and so widely distributed, can hardly be
overrated.

Y S

Lime Sulphate.

This substance is one of the most annoyingz and in-
jurious of all those held in solution by water used for
making steam. Some waters, especially those from
limestone districts, contain it in such large quantities
that its use in boilers becomes a real source of danger.
The peculiarity about this substance is that the colder
the water, the more of it will be held in solution, and
this is not the case with a great number of substances
which are soluble in water, for the higher the tempera-
ture, the more will be dissolved and held in suspension
by the water. Water of ordinary temperature may
hold as high as 7 per cent of lime sulphate in solu-
tion, but when the temperature of the water is
raised to the boiling point, a portion of it is precipi-
tated, leaving about 0'5 of 1 per cent still in solution.
Then as the temperature of the water is raised, still
more of the substance is precipitated, and this con-
tinues until a gauge pressure of 41 pounds has been
reached, which gives a temperature of about 290 de-
grees. At this point all the sulphate of lime has been
precipitated. Many other scale-forming substances act
in a similar manner.

This shows quite plainly that any temperature that
can be produced by the use of exhaust steam would not
be sufficient to cause the precipitation of all the sub-
stances which might be contained in the water. But
the highest temperature that can practically be ob-
tained from the use of exhaust steamn would be about
250 degrees ; and this is far above the average practice,
as to obtain this temperature a back pressure of about
14 pounds would be required, so it will be seen that the
water still contains a sufficient amount of sulphate of
lime and other mmatter to cause a perceptible amount of
scale to form in the boiler. Most of the substances
which go to form boiler scale follow a similar law in
this respect, so that nearly all of them are precipitated
from solution when the temperature reaches that
point due the pressure of steam commonly carried, but
in some cases even that is not sufficiently high to cause
the total precipitation of all such matter, but the con-
version of water into steain leaves these salts free, and
as the water can hold no more in solution, they are
precipitated in the form of granules or dust and kept
in circulation in the water until they find an eddy and
become deposited in some part of the boiler, or as the
boiling ceases, the water still retaining its temperature,
the sedimnent settles on the top of the tubes and on the
boiler plates, from which place only a portion of it is
dislodged when the boiling again takes place. Some
of these substances when alone form a hard erystalline
scale, while others are deposited asloose matter, and
still other substances when they are deposited together
combine and form a different kind of scale. As the
greater proportion of these scale-forming substances
are precipitated when the water is at a very high tem-
perature, it would seem quite natural that they might
be removed or prevented from entering the boiler by
the use of alive steain heater. This it is asserted is
the case where such devices are in use.—G. H. West,
in Stationary Engineer.

—-

A NOVEL plan for extinguishing a church debt has
been hit upon in Melbourne. The church committee
—or vestry, as the case may be—divide the total debt
among themselves and each man insures his life for the
amount that falls to his share. The policies are trans-
ferred to the church, and the annual payments on
them are made out of the collections. Then, of course,
as the members of committee ‘‘ drop off,” the sums in-
sured on their lives drop in, and later, when the last
committeeman is dead, the last installiment of the
church debt will be paid. The plan has the merit—if
merit it be—of throwing the whole of the responsi-
bility for the continuance of the indebtedness upon
Providence.

-

.

SULPHATE or chloride of zinc dissolved in water is a
good disinfeetant.
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THE ARTESIAN WELL AT SPRINGFIELD, SOUTH
DAKOTA.

We give an engraving herewith of this well as it
appears in operation. It is 592 feet deep, 8 inches
diameter. The pressure of the water is 60 pounds
to the square inch. By using the proper nozzles on
the pipe it throws a solid stream 8 inches diameter
1214 feet high, a 6 inch stream 26 feet high, a 4 inch
stream 62 feet high, a 2 inch stream 88 feet high. It
furnishes power to drive a 60 barrel flour mill, with a
large surplus.

Our engraving is from a photograph by Mr. B. W.
Burnett, of Tyndall, South Dakota.

A correspondent of the Rural New- Yorker describes
another well located near Aberdeen, South Dakota.
‘It has a depth of over 1,000 feet. The pipe is six
'inches and the pressure about 150 pounds to the square
‘inch. From it the owner expects to irrigate his farm
of 800 acres.

The supply of water appears permanent and bounti-
ful, and if balf the expectations of
the people be realized, a new era
will dawn upon Dakota. Already
a number of farms, level and well
located, are watered by means of
artesian wells, and give excellent
results. Of course all farms can-
not be irrigated. A farm must be
smooth and with a gentle slope,
with the water at the highest point,
in order to give the best results.
Still, there are many such that
could be made very productive with
abundant water.

Storage Battery Road at
Dubuque, Xowa,

The Dubuque, Iowa, Times of a
recent issue has an enthusiastic de-
sceription of the new electric rail-
way system of that city. Storage
batteries are used to furnish the cur-
rent and the Dubuque paper claims
that, although single cars have
been propelled for a short time by
this system in other cities, * the
Dubuque Street Railway Company
is the first to equip its entire sys-
tem with this latest and well nigh
perfect invention for the cheap and
rapid transportation of the peo-
ple.”

Nine cars are already in opera-
tion. A section of the floor of each
car can be lifted up, disclosing the
racks containing the acecumulators.
Each car is supplied with three in-
candescent lights. The electrical
equipment was furnished by the
Electro Dynamic Company, of Phi-
ladelphia.

The new system appears to give
great satisfaction, and already re-
presentatives of other cities have
visited Dubuque to inspectit. It
has inspired the Z¢mes man to give
utterance to the following eloquent,
description : *‘ There is no tangle of
overhead wires to spoil the view.
But down the street, swiftly and
silently save for the loud ringing of
the warning gong, comes a beauti-
ful car, skimming over the rails like
a thing of life, yet so perfectly un-
der the control of the ‘* motorneer ”
that it can be brought to a stand-
still in half a car length. There is
no rocky motion, no jarring. The
cars run as smoothly and with ap-
parently as little friction as a bird flies through the
air.”

<O
—+@
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Canadian Pacific Enterprise.

Speaking of the late fast trip of the Canadian
Pacific flier across the continent, the Financial Times
(London), says: ‘ The Canadian Pacitic Railway has
been very much in evidence of late. It is at once
ubiquitous and irrepressible. Its enterprise breaks
out in the most unexpected places, and produces re-
sults which startle red-tape people out of their pro-
priety. Even the Americans have been taken aback
by the Canadian Pacific. They do not know what to
make of it, or how to regard it. It will not fit into
their preconceived ideas of the Canucks as a sleepy,
short-sighted race, whose destiny is to sink gracefully
into the folde of the stripes and stars when they be-
come ripe for that distinguished honor. Whatever
else may get swallowed up in the almighty union, it is
not to be the Canadian Pacific Railway. That seems
to be well able to take care of itself, and it swallows
more of American trade than the Americans like to
see guing past them. Its latest feat has, like all the
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rest, a dash of romantic brilliance. Without any fuss
or preliminary flourish it has started a new mail ser-
vice, which cuts down the orthodox course of post
between London and China by nearly a week. In
the overland journey across America it has saved at a
stroke fully two days out of six. The first through
mail from the East did the 4,300 miles from Yokohama
to Vancouver in less than ten days, and the 2,900 miles
from Vancouver overland to Montreal in 3 days, 17
hours, making barely two weeks from Yokohama to
Montreal.”
——————l—4- O PP .
Stone Walling.

Of whatever quality the stone may be of which a
wall is to be built, it should consist as much of stone
and as little of mortar as possible. If it be inferior in
durability and power of resisting the action of the
atmosphere, ete., to the mortar, besides the certain
fact that the mortar will yield until it has set hard,
and so far act injuriously, no ulterior good is gained ;

ARTESIAN WELL AT SPRINGFIELD, SOUTH DAKOTA.

and if the stone be the mmore durable material, the more
of it that enters into the wall, the better. Indeed. in
rough walling, if the stones be pressed together until
the more prominent angles cn their faces come into
actual contact, the interstices being occupied by mor-
tar, it will be better than if a thick yielding mass were
allowed to remain between them. Absolute contact,
however, should not be permitted any more than in
brickwork, lest the shrinking of the mortarin drying
leave the stones to such unequal bearing as the promi-
nent parts alone would afford. Stone being generally
of a less absorbent nature than brick, it is not a matter
of much importance that it be wetted before setting.
Nevertheless, adhesion on the part of the mortar is
more certain and more complete if the stones be
worked in at least a damp state. Bond is of not less
importance in stone walling than in brick laying.
Instead of carefully making the joints recur one over
the other in alternate courses, as with bricks and
gauged stones, the joints should as carefully be made
to lock, so as to give the strength of two or three
courses or layers between a joint in one course and
one that may ocecur vertically over it in another. In
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bonding through a wall or transversely, it is much
better that mnany stones should reach two-thirds across,
alternately from the opposite side, than that there
should be a few thorough stones, or stones extending
the whole thickness of the wall. Indeed, one of the
many faults of stone masons is that of making a wall
consist of two scales or thin sides with thorough stones
now and then laid across to bind them together, the
core being made of mortar and small rubble merely.
This is a mode of structure that should be carefully
guarded against. There is no better test of a work-
man’s tact and judgment in rubble walling than the
building of a dry wall, or a wall without mortar,
affords. Walls are frequently built with mortar that
without it would have fallen down under their own
weight in a height of six feet, in consequence of their
defective construction, thus rendering it evident that
they are only held together by the tenacity of the mor-
tar, which is very seldom an equivalent for a proper
bond of stone. Masons are very apt to set thin broad
stones on their narrow edges to
show a good face, by which the
wall is injured in two ways. It
tends to the formation of a mere
case on the surface of a wall, and
it for the most part exposes the bed
of the stone to the atmosphere, as a
stone is more likely to be broad in
the direction of its bed than across
it.—Builder, Decorator, and Wood-
worker.
—_—
Chloralamide.

Dr. John Gordon, of Aberdeen,
has resnmed his study of recently
introduced hypnotics, taking on
this occasion chloralamide. His
results are communicated to the
British Medical Journal. After
referring to the chemical and phy-
sical properties of the substance,
Dr. Gordon gives the results of his
experiments with it on blood pres-
sure and respiration, its action on
motor nerves and on muscle sub-
stance, after which clinical observa-
tions are mentioned, including the
effect of the drug upon the urine,
pulse, respiration, and digestion.
In regard to its hypnotic action he
says that * with the smaller doses
there was no evidence of any sleep-
inducing power, but when doses of
20 grains and upward were given
and the subject placed in favorable
surroundings for sleep, the hypno-
tic influence became evident. Asa
rule, sleep came on in about half an
hour after the dose. The sleep in-
duced was pleasant, tranquil, and
easy, awakening was gradual, and
without mental confusion, head-
ache, or depression.” Only in one
case was excitement observed, and
that is to be regarded as exception-
al. In addition to the direct hyp-
notic action of the drug, it was fre-
quently observed that the patient
being once put in the way of sleep,
there followed a series of sleepful
nights. Still more frequently was
it noticed that on the night sue-
ceeding the administration of the
drug, sleep supervened spontane-
ously. That this did not depend
upon deferred action of the drug is
shown by the fact that the patients
stated that they had no feeling ol
drowsiness or depression during the
day. In no case was it noticed
that a eraving for the drug was developed, although in
some cases it was given for two or three weeks almost
nightly. The results were most satisfactory in senile
insomnia, pulinonary diseases, and hysteria.

The Nickel in Slot Library.

The invention consists of a box, fitted with a glass
front, through which the titles of the books within
may be clearly seen. Each box forms a library, and is
divided into as many sections as may be needed, and
each section holds one book. 'These library boxes can
be fixed in railway carriages and elsewhere. Apart
from the pattern for railway carriages, where space is
the first consideration, the library boxes will also be
made in various shapes of artistic design to stand on
the mantelpiece or the table. Any one wishing to take
a volume from the library places a penny in the slot of
the section containing the szlected book, and, on press.
ing back a small lever attached to the section holding
that book, the door is freed and the book can be
taken out. The door of the section out of which a
book has been taken will not close until the book it
replaced.
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SIMPLE APPARATUS FOR GATHERING AND EXAMINING
MICROSCOPIC OBJECTS.
BY GEO. M. HOPKINS,

One of the difficulties experienced by the beginnerin
microscopy is the finding and gathering of objects for
examination. As a rule, cumbersome apparatus has
been used. The conventional apparatus consists of a

Fig. 1,-.GATHERING MICROSCOPIC OBJECTS.

staff to which are fitted a knife, a spoon, a hook, and a
net ; but a great deal can be accomplished with far less
apparatus than this.

The engraving illustrates a simple device by means
of which the amateur microscopist can supply himself
with as much material as may be required. Itconsists

of an ordinary tea or dessert spoon, and a wire loop of
suitable size to extend around the bowl of the spoon,
having the ends of the wires bent at right angles and
hooked in opposite directions.

To the loop is fitted a

SN

Fig, 2—TRANSFERRING MATERIAL TO THE BOTTLE.

conical cheese cloth bag, and to the bottom of the bag,
upon the outside, is attached a strong string, which
extends over the top and down to the bottom of the
bag, where it is again fastened. The spoon is inserted
between the bent ends of the loop and turned, and the
point of the bowl is slipped through the loop.

The instrument is used in the manner shown in Fig.
1, that is to say, it is scraped along the surface of ob-
jectssubmerged in the water, the water passing through
the cloth and the objects being retained by the conical
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bag. When a quantity of material has accumulated,
the bag is turned inside out by pulling the string, and
the pointed end of the bag is dipped a number of times
in water contained in a wide-mouthed bottle. The
operation is then repeated. The objects thus washed
from the bagareretained in the bottle for examination.

The common method of examining small objects of
this kind is to place a drop of water containing some
of the objects upon a glass slide by means of a drop
tube, then to apply a cover glass and remove the sur
plus water by the application of a piece of blotting pa-
per. This answers very well for the smaller objects, bu!
the larger ones must be examined in a tank like that
shown in Fig. 8. This tank consists of a glass slide, A,
to which are attached three glass strips, B, by means
of cement (bicycle tire cement answers well for this pur-
pose), the strips forming the bottom and ends of the
tank. The front, C, of the tank is formed of a piece of
a glass slip attached to the strips by means of cement.
To vary the thickness of the body of water contained
in the tank, when necessary, one or more glass slipsare
inserted behind the object.

—_— ——ttr—
THE ST. CLAIR TUNNEL LOCOMOTIVES—THE LARGEST
LOCOMOTIVE IN THE WORLD.,

The engraving shows a new design of tank locomo-
tive built for the Grand Trunk Railway of Canada by
the Baldwin Locomotive Works. It is known as the
‘Decapod Tank Freight” type, and has a guaranteed
hauling capacity of 760 tons (2,240 1b.) up a two per
cent grade. Four of these engines are built to operate
the St. Clair tunnel, a description of which appeared
in the SCIENTIFIC AMERICAN, August 9, 1890. At
either end (in the cuttings and in the tunnel) there is
about 5,000 ft. of the two per cent grade.

The general dimensions and description of this engine
are as follows :

Cylinders........ccocuvunn... 22 in. diameter by 28 in. stroke.

Driving wheels 50 in. diameter.

Driving wheel centers (cast iron)............ . ........ 44 in.

Tires (standard Otis steel) .............ccoeen ... 3 in. thick.

Tires, first, second, fourth and fifth pairs, flanged, 514 in.
wide; third pair, plain, 6 in. wide.

Tires secured by Maneell retaining rings.

Tires, first and fifth pairs, 1 in. play between rails; second
and fourth, 34 in. play.

Boilerof 5§ 1m.steel.......coveeiiennnnennnn. 74 in. diameter.

1in. diameter, 24 and 314 in. centers.

Laps—all longitudinal seams have double-riveted butt joints,
with double covering stripe.

Steam DPre8SUre.......ceeeeceececnne.aes 160 1b. per square in,
Tubes, 281, iron.......... 214 in. diameter, 13 ft. 6 in. long,
Firebox......ccovvvivvnnnnnns 13244 in. long by 4214 in. wide.

Water spaces............... 3 in. wide at sides, 4 in. at back.

Firebrick arch supported by top bolts.

Side screw stays, 74 in. diameter; crown screw stays, 1 in.
diameter, riveted over at top and bottom.

Grates...c..coo cervieniisiionsns Water tubes with drop bars.
Fuel ........... 5000 BEGO00000ADEAA0A0000a Anthracite coal.
Crossheads of cast steel, with phogphor bronze bearings.

Steam chest valves................co civiiinen oo Balanced.
Cylinder lubricators... ........... .. . . Seibert sight feed.
Injectors.......o.vviiuninnnnn. Two Friedman No. 10 W. F.

Brakes—Westinghouse American, operated by air,on fronts
of all wheels, with Ross-Meehan shoes.
Tank capacity, 1,800 gallons (277 cubic in.) of waterand 3 tons

of coal.
Wheel base total............coiiivnieniinnnn vo. 18 ft. 5in.
Gauge of track 4 ft. 8% in,
Weight on drivers in working order....... ....... 195,000 1b.

Cooke steam bell ringer.
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The weight on drivers is greater than that of any
other locomotive which has come to our knowledge.
It is believed to be the largest locomotive in the world,
and with a coefficient of friction on the rail of 600 lb.
per ton would give a hauling force on the drawbar of
58,500 Ib. The resistance of 760 tons on a two per cent
grade is about 39,400 Ib. Add to this the resistance of
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Fig. 3.—TANK FOR MICROSCOPIC OBJECTS,

the engine itself—about 5,000 1b.—and the total resist-
ance to overcome is about 44,400 Ilb. This is with the
liberal allowance of 7 lb. per ton of load for friction.
Hence it is seen that this engine has a considerable

margin in which to work with a clean rail. The rails
used will weigh 100 1b. per yard.
: g |2
Builder. Road. % Type. = £5
A = o2
3 zg
Central Pacific...|C. P....ooetee.n 1884 |El dGobenm- 2126 | 121,600
or.
Baldwin......... Brazil...... ... 1885 |Decapod. ....| 22X26 | 128,000
Beyer, Peacock &
Co.vvvnnnnnn Mersey Tunnel.| 1886 |10 wheel tank.| 21X26 | 115,556
Baldwin...... .. Phila. & Read-| 1888 |Counsolidation| 22x28 | 138,000
ing.
& B. &.O..... ... 1889 o 2026 | 112,900
e North’n Pacific.| 1889 e 2228 | 135,000
“ St. Clair Tunnel.| 1891 |10 wheel tank.| 22X28 | 195,000

This is a particularly handsome engine and repre-
sents very forcibly the lines which American builders
are following to reach the
most economical type of
heavy freight engine.

The boiler fronts are of
pressed steel, and of an ex-
cellent design, easily repaired
and kept tight. The guides
are short and heavy, with
large wearing surfaces at the
crosshead, an excellent exam-
ple of the Laird type. The
side rods have solid ends and
all of the latest improvements.
The boiler is one of the larg-
est, if not the largest, that
has ever been constructed for
a locomotive ; it is 74 in. diameter and is made of % in.
steel plates.

The table above gives the weights and other particu-
lars of the largest engines built in the last decade.
We are indebted to the Railroad Gazette for the fore-
going particulars.

Fig. 4—CROSS SECTION
OF TANK,

o
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The Prophylaxis and Treatment of Diphtheria,

At the recent meeting of the American Medical As-
sociation, Washington, D. C., Dr. J. Lewis Swmith, of
New York, read a paper on this subject. The roowm
should be disinfected by adding to one quart of sim-
mering water one to two fluid ounces of the following
mixture :

B. 0il of euoalyptus............. 5000000 000000000 3j.
Carbolicacid. ........o. vieiin ciiiiiiiann, 3]
Turpentine, q. 8. 8d.....cov coiviieiiiinnnnns 3vj. to 3viij.

Everything and every person not absolutely neces-
sary for the comfort and management of the patient
should be excluded from the sick room. Physicians
undoubtedly conveyed the disease. They should al-
ways examine the fauces by standing behind or at the
side of the patient, so that no ejected mucus may come
upon them. After each visit they should wash tho
roughly, in a sublimate solution, hands, face, and
beard. Walking cases without fever, anorexia, or ma-
laise diffused the disease. Daily inspection of the
fauces of school children had been proposed. Conva-
lescents should not mingle with healthy children for
four weeks. He admitted the full claim of the Klebs-
Loeffler bacillus to be the cause of the disease. It was
a surface microbe—never penetrating the interior of
the body, but attacking only mucous surfaces or cuta-
neous abrasions. It produces a ptomaine containing
carbon, hydrogen, azote, sulphur, and oxygen, which,
by absorption through both blood and lywmph chan-
nels, causes the nephritis-granulo fatty degeneration
of heart muscle and paralysis.

The treatmnent should embrace hygiene, diet, and al-

cohol. Rectal alimentation could be followed for a
time. Failure of appetite rendered the outcowme
doubtful. Diet could embrace milk with sarco-pep-

tones, beef tea, or meat juice, and the various pre-
digested compounds. Large and frequent doses of
alcohol were positively necessary. It is quickly elimi-
nated, and often will save life unless blood-poisoning
has actually setin. In the proportion of one tofive it
hasbeenshown to have a destructive action on the
growth of the bacillus.

Locally we should remember that normal epithelium
was a barrier to the germ’s entrance, and hence our
remedies should be such as not to destroy the epithe-
lial covering. Denuded or diseased surfaces were
favorable starting ponints for the disease. Corrosive
sublimate, 1 to 8,000 ; carbolic acid, 1 to 50 ; salicylic
acid, 1 to 80 ; had proved of service in arresting the
germ growth. Potassic chlorate was useless in this
direction, and he had come to discard its internal em-
ployment entirely. It had undoubtedly caused ne-
phritis in many cases. The corrosive sublimate could
be given by nasal injection, gargling, and internally.
Where the false membrane was very thick and tena-
cious, equal parts of tincture of iron and glycerine
should be given three or four times a day. Loeffler
himself uses a mixture of carbolic acid, alcohol, and
distilled water for the mouth. Our local remedies
should be penetrating. Therefore, glycerine and
water, never sirups and mucilages, should be our
vehicles for all local applications. The officinal solu-
tion of iron chloride might be diluted three or four
times for this purpose. While it undoubtedly con-
tracted the vessels, it was often painful. It congeals
the muco-pus of the fauces. Carbolic acid, Monsel’s
solution, and glycerine could be advantageously used
in this way. For nasal disinfection a saturated solu-
tion of boric acid was preferable.

For internal treatment, iron assisted the an&mic
condition. Vegetable tonics, including quinine, were
probably useless, as were also quinine insufflations in
the oral cavity. The main reliance was to be placed
on the bichloride. He was in the habit of giving a
two-year-old child - grain every two hours; four
years, {5 grain ; six years, 75 grain ; ten years, 4 grain.
His solution was made by dissolving the sublimate in
alcohol and adding elixir of bismuth and pepsin. Sub-
limate solution, two grains to the pint, could be used
for the nose. The mercurial should be continued at
least one week, unless diarrhwa supervened, but not
longer. Calomel had been suggested. Many gave an
initial dose, and some continued it through the entire
disease. It undoubtedly increased the an®mia. Of
late it had been given in the New York Foundling
Asylum by sublimation, from ten to forty grains being
used, under a tent made over the patient’s bed. The
indication for its use was the supervention of hoarse-
ness. The attendants had been salivated in several
instances, but the patients were apparently not in-
jured. It seemed to lessen the necessity for intubation.
The process might be repeated in three or four hours.
The percentage of recoveries from intubation where
necessary was better in the calomel cases than in
others. For the nephritis he gave iron, and for the
paralysis tonics, strychnine, and electricity.

Dr. A. Seibert, of New York, remarked that we must
see way down to the epiglottis in order to have our ex-
amination amount to anything. Children should not
be allowed to kiss each other when there was any sore
throaut about, and very young children should not be al-
lowed to creep around on the floor. They seraped up the
dust with their fingers, which they would afterward
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put in their mouths. Thus the germs which settled on
the floor were conveyed to the sensitive membranes.
The experiments of Gebhardt, of Bonn, had shown
that false membrane could be dipped in a sublimate
solution, and then, after drying and teasing, cause a
bacillus development in a culture medium. It was,
therefore, especially under the conditions of diphthe-
ria, slow in germicidal action, but thorough if once
brought into perfect contact with the affected areas.
A five per cent solution of acetic acid had been shown
to be quickly penetrating.
—_—
A BOOK FINISHER'’S LETTERING MACHINE.

A machine to facilitate the placing of a design or
title upon a book cover is shown in the accompanying
illustration, and forms the subject of a patent which
has been issued to Mr. George H. Reynolds, of No. 352

REYNOLDS’ BOOK FINISHER'’S MACHINE.
East Eighty-sixth Street, New York City. The
standard has a vertical housing frame having op-
posite parallel guide grooves for the reception and sup-
port of a sliding head block, in two side limbs of which
the pallet is adjustably held, the handle of the pallet
extending upwardly in a central opening of the block.
The head block is adjustably connected to the housing
frame by a coarse-threaded screw, by the manipula-
tior of a hand wheel on the upper end of which the
block is vertically reciprocated in the guide grooves.
The pallet or hand tool is of ordinary form, such as is
used by bookbinders in finishing the backs of bound
books to belettered or ornamented by type imnpressions.
After the desired name or type design is assembled and
secured in the heated pallet frame, the palletissecured
in position between the limbs of the sliding block,
when the required impression is given by turning the
hand wheel. A guide is also provided, for regulating
the placing of the book in proper position in the ma-
chine, and, to hold the book down in place, when the
cover may be warped, or for convenieunce at any time,
a simply operated hand lever is provided at the rear.
—_— e ere—
THE HITCHCOCK LIFE GUARD FOR ELECTRIC CARS,
The illustrations show a form of life guard or fender
designed for use on electric street cars. The body of
these cars is subject to violent oscillations, so that a

THE HITCHCOCK LIFE GUARD FOR ELECTRIC CARS.

fender attached to the end of the car vibrates up and
down tosuch an extent as to be of little use. In the

structure we describe, the weight of the fender is car-
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ried by the motor guard or sowme other attachment of
the truck. A pair of bars run longitudinally and each
bar has two crank arms at each end. The straight
portions of the bars are attached to the car body,being
journaled thereto. The rear cranks have their outer
ends attached to the motor guard or to some part that
maintains a fixed level. The front cranks carry the
fender by attachment to their outer ends. Thus ar-
ranged, although the car body may vibrate through a
distance of seven inches or more, the fender never
changes its level. At the same time its weight is car-
ried without exercising any destructive leverage upon
the truck. The construction is shown in perspective
in Fig. 1, and in plan in Fig. 2.

Another feature of the fender is that it can be folded
back so as to ocecupy no storage room in the car sheds.
The center angle is a hinge joint. By withdrawing
the hinge pin the wings fold inward, as shown indot-
ted lines in Fig. 2, and the car requires no additional
rooun.

This fender is the subject of letters patent granted
to Arthur B. Hitchcock and Charles S. Gooding, of
Brookline, Mass., to whomn inquiries for further par-
ticulars may be addressed.
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American Armor Plates for American War Ships.

A new naval ordnance proving ground, which has
been established at Indian Head, on the Potomac, will
soon be the scene of a test of ship armor worthy to be
ranked with the great trial of last September at An-
napolis. In sowme respects it may be considered still
more important, according to particulars given in an
Associated Press account, since it is intended to defi-
nitely settle what kind of plates shall be put on our
new war vessls.

The magnitude of the coming trial is further shown
by the number of plates that will now be put in com-
petition, each of the standard dimensions, 8 feet long,
6 feet wide, and 1015 inches thick. All these are under
construction by Carnegie, Phipps & Co., of Pittsburg.
They will represent steel, steel with nickel alloy, steel
treated by the Harvey carbonizing process, and nickel-
steel treated by this process. Those that are to be
hardened on the surface by the Harvey system will
have it applied to them, it is said, at the Washington
ordnance yard.

It will be seen that the forthcoming trial is to be of
the same general character as the one which took place
a few weeks ago on the Annapolis proving ground,
but with the important difference that plates three
and a half times as thick will now be used, and will
be fired at by 6 inch and 8 inch guns. A further
interest will be lent to the trial by the use of some
American-made projectiles, as furnished by the Car-
penter Steel Company, which is manufacturing them
for the Navy Bureau of Ordnance on the Firminy
system. As a cowmpetition in which American-made
arwmor, guns, and shells are employved, it will have an
unprecedented imnportance for this country at least.

—_—— e ——————————
An Improvement which Failed to Improve.

Mr. Metcalf, in a discussion at the late meeting of
the American Society of Civil Engineers, concerning
water supply, said : *“ We have had at times a great
deal of trouble in getting a water supply for our es-
tablishment because of the floods in the Allegheny
River, and a couple of years ago I thought I would
make a great improvement. I had the Philadelphia
Company send their dredge up and dredge a place
some 10 or 15 ft. deep in the bed, and near the mouth
of the Allegheny River. I then had a heavy timber
crib built in the space thus dredged, and sunk our suc-
tion pipes into this crib. We got a beautifully clear
water, and thought we had done a very great thing,
but in a few days our whole concern was up in arms.
A great many complaints were made, and they told me
they could not get the boilers clean. The man in
charge of the boilers said if he had to use that water
he would give up the job, because he knew the result
would be an explosion. Of course, I thought they were
simply pumping out a little loose sand, but I had Pro-
fessor Langley take up the matter and analyze the
water to see if there was any real cause for trouble.
The Allegheny River water is a very soft, delicious
water, and we found that we had in that short dis-
tance of 12 or 15 feet struck a sub-river of lime water
some 12 feet below the Allegheny, which contained
thirteen times as much impurity as the inuddiest river
water we could get from a dirty flood stage in the
river. So we were obliged to destroy the crib at con-
siderable expense.”—The Railway Review.
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DovER, N. H., is one of the few towns in New Eng-
land, or, indeed, in the country, that operates its elec-
tric street railway systemn without the aid of a steam
engine. The Salmon Falls River, which flows near the
town, turns a 500 horse power water wheel. which sup-
plies power for the dynamos that operate the street
lipe, the electric lights in the place, and electricity for
several neighboring towns as well. There seems to bz
no difficulty in obtaining a sufficient amount of power
at all seasons of the year.
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EDISON’S KINETOGRAPH AND COSMICAL TELEPHONE.

Recently the daily papers have been filled with re-
ports of interviews with Edison, from which the read-
ing public would obtain the idea that Edison had
lately invented something of paramount importance,
whereas these inventions, as curious and wonderful as
they appear, are, in reality, scarcely more than the
pastime of the hour with Mr. Edison.

The ‘‘ kinetograph” is a machine consisting of a
clever combination of a photographic camera and the
phonograph, by which the words and other sounds of
a speech or play are recorded simultaneously with the
photographic impressions of all of the movements of
the speaker or actor. The photograph immpressions are
taken at the rate of forty-six per second, and the
phonograph has its capacity increased so that it will
make a continuous record for thirty minutes without
any shifting of the cylinders. The celluloid filln upon
which the photographic impressions are taken is per-
forated along one edge with a series of holes arranged
at regular intervals with as much precision as can be
secured by means of the finest perforating mechanism.
This feature is of vital importance, for the holes must
move the film with such regularity as to make each
separate impression when reproduced coincide exactly
with the wordsor sounds recorded in the phonographic
cylinder simultaneously with the position and expres-
sion of the speaker, actor, or singer at the time the
sounds were uttered. Exact synchronism between the
sound-recording mechanisimn and the shutter-operating
and film-moving devices of the camera necessitates ex-
ceedingly accurate mechanism both in the recorder
and in the reproducer. The phonograph and camera
mechanism in both cases is driven by the same motor,
and controlled by the same regulating mechanism.

The greatest difficulty experienced in taking the
photographic impressions and reproducing them was in
the stopping and starting of the film. It was found
that the stopping and starting of even so light a thing
as the film forty-six times in a second required ahout
two-thirds of the time, the remainder being utilized for
the exposure of the plate. To secure enough light for
the production of a good image in so short a space of
time, a special camera lens of large aperture had to be
constructed, at a cost of $600. The apparatus has
already been carried to such perfection that the mo-
tion of the speaker’s lips coincides so exactly with the
words reproduced by the phonographiec cylinder that
the words actually seemn to proceed from the picture,
and all the movements of the speaker or actor are re-
produced by the succession of the different images
with such rapidity as to make the picture appear ab-
solutely continuous, instead of intermittent, as it real-
ly is.

The reproducing apparatus is practically a reversal
of the camera and phonograph ; that is to say, instead
of the photographic camera, a superior form of pro-
jecting lantern is employed, which is provided with a
strong light and mechanism for moving forward the
strip with an intermittent motion corresponding exact-
ly to the motion of the negative strip in the camera,
and, like it, acting in perfect synchronismn with the
phonograph. The lantern is also furnished with a
light interrupter, which eclipses the light during the
brief period required for shifting the film forward to a
new position to show the succeeding picture. The
phonograph with its resonating horn is able to repro-
duce the sounds so that they may be easily heard in
any part of an ordinary hall without the necessity of
applying the ear to the instrument, as in the case of
the commercial machines, and the successive pictures
necessary to produce the effect of motion upon the
gcreen follow each other with such rapidity, and with
8o little change in the successive positions, as to give
the picture all the appearance of life.

Mr. Edison is at work preparing apparatus on alarge
scale, which will be finished in time for exhibition at
the Chicago Exposition. This apparatus does not seemn
to be adapted for universal use, although a favored few
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riment at his iron mine in Ogden, N. J. With this
telephone he expects to hear the sounds of some of the
terrific operations going on in the sun. Some years
ago, when the long distance telephone with a metallic
circuit was being experimented with, Mr. Edison had
control of a long line, and he says that he frequently
heard very strange sounds in the telephone, which
could have proceeded from no earthly origin. As sun
spots were frequent at that time, he at once attributed
these effects to solar eruptions, and afterward, when
experimenting at his iron mine with the magnetic
needle, he found frequent,
sudden, and very appreci-
able disturbances of the

Fig. 3.—POSITION OF COS-
MICAL TELEPHONE
WITH REFERENCE TO
THE EARTH,

Fig. 2—PLAN OF
MINE,

needle. These he attributed to the variable magnetic
action of the sun.

He then conceived the idea of surrounding the mine
with a number of convolutions of wire which terminate
in a telephone receiver and in suitable recording appara-
tus. The mine consists of an almost solid body of mag-
neticiron a mile long,four hundred feet wide,extending
into the earth to an unknown depth. This immense
body of iron forms the magnet of the telephone, and
fifteen convolutions of wire mounted on telegraph poles
surrounding the outcrop of this iron form the con-
ductor of the telephone, and the terminalg of this great
coil extend to an observatory erected at one end of the
mine. Mr. Edison is looking for some important re-
velations when this work is finished. When ques-
tioned as to the feasibility of seeing by telegraph, and
his experiments in that direction, he said he is doing
absolutely nothing toward solving that problem. He
considered it hardly worthy of attention, but he stated
that photographic pictures could be sent telegraphi-
cally as readily as hand writing or diagrans, that he
had accomplished this by means of an ordinary pho-
tographic negative used in the electro-chemmical tele-
graph, and also by means of a common photograph
used in the electric motorgraph.

—_— s ere—
Forging DMetals by Electricity.

A committee from the Franklin Institute, Philadel-
phia, Pa., and a number of newspaper men lately wit-
nessed a very interesting exhibition of forging by elec-
tricity at the factory of the Electrical Forging Co., 163
to 169 Oliver Street, Boston, Mass., which is thus de-
scribed by the Journelof Commerce of that city. The
plant of the company consists of a 60 horse power elec-
tric motor, fed from the Edison circuit, driving an
alternating current generator, and a special converter
in which the electro-motive force can be reduced to a
very low voltage and increasing the current up to
12,000 amperes. To this converteris attached the heat-
ing apparatus, which at present consists simply of a
number of bronze clamps with electrodes of peculiar
design and construction, and which holds the piece to
be heated. In addition there are a large number of
presses, rolling machines, and like apparatus for the
production of all the different articles that can be
rolled or pressed from a bar of heated metal.

Interest is mostly felt, however, in the machinery
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its length and worked into different shapes on the an-
vil and straightened again at asingle heat. Many other
interesting tests were made, all showing the rapidity
with which the iron and steel can be heated by elec-
tricity and heated evenly within any limits desired.

The methods used being comparatively in the earliest
stage of development, were necessarily crude, so that
the exhibition, it seems to us, was of value more par-
ticularly because of the possibilities it opened up.
Forging of every description may be done, from that
ordinarily given to the blacksmith to work now done
at the expenditure of considerable labor and time in
specially prepared machines. Its capacity is limited
only by the number of dies that can be made for the
different articles it is intended to produce. The superi-
ority of the method lies in the evenness with which the
whole mass is heated. The blacksmith now heats the
outside of his metal to a white heat, while the inside is
comparatively cool. Under these conditions the out-
side rapidly gives off its heat and the work must again
be placed in the forge to be reheated for further work-
ing. Then the metal is unevenly heated throughout,
and when rolled or pressed into various shapes is en-
tirely unreliable because of the unequal internal strains
to which it is subjected by the unequal contraction of
the article in cooling. In the electric method the pass-
age of slow alternating currents heats the interior of
the iron first. This even temperature is particularly
valuable in the tempering of fine tools, and is abso-
lutely necessary. It then becomes a matterof certainty
instead of dependence upon the skill and judgment of
a single man, probably, in a whole factory. The heat-
ing of the metal is so instantaneous that it is only in
the path of the current, and the projecting ends are
barely warin.

It looked little short of marvelous to see a workman
hammering a bar of iron a foot long held in his bare
hands, while six inches of the other end was red hot.
This merely indicates how readily any desired portion
can be heated without affecting the rest, simply be-
cause it has not time to conduet the heat, and also
showing how free the process is from all those disa-
greeable things that are inseparable from the present
blacksmith’s forge or rolling mills. The freedom of the
metal from all gases is another advantage, as it can be
readily understood that when a piece is heated by a
current of electricity no gases are developed, and the
metal, whether it be iron, steel, brass, or composition,
after having been heated by this process, is without
scale, which is not possible under any other method.

The question may suggest itself as to the difference
betweenthisand themethod of heating for electric weld-
ing. They are essentially different. In the well known
welding process the two pieces are brought end to end
like the opposite poles of an arc lamp, the imperfect
contact of the two pieces concentrating the current at
the point of greatest resistance, and heating that point
at once to the greatest extent. As the ends are pressed
together, new paths for the electricity are found until
the whole or both ends are heated and forced together
until welded. In the method forforging, however, the
contact is as perfect as possible and heats the metal by
the passage of the electricity through the metal to be
heated. The process is the invention of George D.
Burton, of Boston. The gentlemen from the Franklin
Institute to investigate the matter were Prof. Carl
Hering and Prof. Herman Hering, of the Manual
Training School, Philadelphia ; Prof. Pike, of the Uni-
versity of Pennsylvania; Mr. Billbury and Prof.
Spangler.

—_ e, —r——
Another Huge Blast,

According to our contemporary Sfone, a journal in
the interests nf ~rorkers, users, and producers of stone,
marble, and granite, published at Indianapolis, Ind.,
an explosion of gigantic proportions is to take place at
the South Bethlehem, N. Y., stone quarry about the
middle of June. The big blast of two years ago is to
be not only repeated, but doubled in volume and ex-

Fig. 1.—PHOTO-ENGRAVING

may be able to enjoy it. It will give to public speak-
ers, actors, and opera singers the gift sighed for by the
poet, who said :
* Oh ! wad rome pow’r the giftie gie us,
To see oursels as others see usl!™

We think if some of our public speakers would patro-
nize a machine of this kind, they would soon change
their style of oratory. May we not expect the early
adoption of this instument in institutions where elocu-
tion forms a branch of education ?

While talking with Mr. Edison in regard to this novel
invention, tho subject of his cosmical telephone was
brought up. He states that he is really carrying the
project into execution in the form of a practical expe-

that heats the metal. This is capable of giving to the
piece to be heated current according to the desire of
the operator, and all is within his control. A bar of
wrought iron Inserted in the jaws of the machine was
in a few seconds at a white heat, and finally melted,
dropping to the floor a liquid mass. Another piece of
steel was heated. one end fastened in a viseand twisted
in close spirals throughout its entire length at one heat.
Other pieces wound about a mandrel formed a spiral
spring at a single heat.

A three-eighths inch rod of steel was heated in a few
seconds, beaten into a knife blade, ground, and insert-
ed in a handle within a short time. A square bar of

three-fourths inch iron was heated evenly throughout
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OF A PORTION OF THE STRIP NEGATIVE OF THE KINETOGRAPH (ACTUAL SIZE).

tent. At least 50,000 tons of rock will be displaced.
Mr. Callanan, the owner of the quarry, has been pre-
paring this event since last winter, drilling going on
all along the mountain face. The explosion will take
place in the presence of a company of distinguished en-
gineers, who, with a number of other invited guests,
will be brought from New York and Albany by special
train on the day of the blast. The explosion is expect-
ed to be unprecedented in the history of mining and
blasting in this country, and will be looked forward to
with interest in many quarters.

GO+
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SEA water is heavier than fresh water because of the
salt dissolved in it.
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RECENTLY PATENTED INVENTIONS,
Engineering.

BoiLER FEEDER.——John E. Winder,
Kansas City, Mo. This feeder is combined with a rank
arranged above the water level of the boiler, a supply
pipe entering and discharging into the tank while a
nozzle within the tank opens into the supply pipe,
a steam pipe connecting the nozzle with the steam
compartment of the boiler. The device is designed to
automatically keep the water in the boiler at a height
previously determined upon, to heat the water before
fecding, and to precipitate impurities before the water
cnters the boiler. In the feed pipe is arranged a column
adapted to be filled with a suitable compound, fed
gradually through a lazy cock to the tank to lubricate
the several partgs, and also cause the diseolution of scale
or incrustation, and prevent its formation in the boiler,
The device is entirely automatic in operation, and 18
eimple and durable in construction.

AIR BRAKE VALVE.—Lewis S. Riggs,
Selma, Ala. This is an automatic cut-in valve for use
with compressed air pipes under cars for applying and
releasing the brakes, and the invention covers a novel
construction and arrangement of automatic valves in
connection with the couplings and blind couplings,
whereby all failures to open the air valves after the
couplings are made are avoided. After the act of coup-
ling the pipes 1 effected, the valves automatically open
air communicatior. through them, so that by no means
can the pipes be left in an obstructed or inoperative
condition.

Railway Appliances.

CAR CouPLING. — Thomas Dee, Con-
cord, N. H. This coupling is made with two draw-
bars provided with lateral hooks and pivoted to the car
to swing outward or away from each other only,
one of the bars being longer than the other and having
an enlarged head, together with other novel features.
The coupling is designed to be effected automatically,
hut also to uncouple antomatically should the car be
derailed, thus causing the air brakes to set themselves
and stop the car, and also prevent the derailed car
from dragging the remainder of the train with it.

Mechanical Appliances.

BeENCH PLANE. — Saverio Tuoti, New
York City. Combined with the plane stock and cutter
is a longitudinal screw in the stock, a nut on the screw
engaging the cutter for adjusting it endwise, while a
transversely ranging screw with a nut engages the
cutter for adjusting it laterally. The construction is

‘such that the plane iron gets at quite a sharp angle with
the working face of the plane, so that it will cut very
easily, while the means for adjusting the plane iron end-
wise and laterally are simple and efficient, while a face
section is ad justable to regulate the size of the shaving
throat, insuring the true and smooth working of the
planeon any quality or grade of hard or soft lumber.

BARK MiLL.—Albert F. Jones, Salem,
Mass. In this mill an annular base with a hub in the
center is rigidly secured to the hopper, radial wings in
oblique planes connecting the hub and base, a bearing
sleeve in which 18 journaled a shaft being arranged in
the hub, while a horizontal revolving knife-carrying
disk is mounted on the lower end of the shaft and
adapted to revolve beneath the oblique radial wings.
The construction of the machine is such that its various
parts can be readily adjusted, removed and repiaced,
while in operation it i8 designed to reduce the bark
more rapidly and much finer than the machines now in
uge.

Agricultural,
HAY LOADER. — Adolph and Albert

Lasack, Oxford Junction, Iowa. This invention covers
an improvement on a machine formerly patented by
Adolph Lasack, there bding but one crank shaft pro-
vided for the improved implement, while the feed arms
are made to practically correspond in shape to the shape
of the bed over which they travel, thus increasing their
working area, the arms being in spring-controlled sec-
tions, one of the sections of each arm serving as a rake
head. The implement is so lightened and simplified by
the improved construction thatit may be readily worked
by an inexperienced opcrator.

Miscellaneous.

SUSPENDERS. — Andrew J. Bobbs,
Marion, Ind. A narrow back piece ig, according to this
invention, adapted to be worn between the shoulders
and along the spine, the back piece being stiffened by a
stay of steel or whalebone, while supporting and brac-
ing straps connected with the back piece cross each
other diagonally thereon, and a cross strap is arranged
at right angles to the back piece, the fastening and sup-
porting devices being secured to the ends of the cross
and supporting straps.

ADDING MACHINE.—James Richardson,
North Tarrytown, N. Y., and Frank E. Heath, New
York City. Combined with Kkeys representing the
figures from 0 to 9 are registering and verifying wheels,
with a mechanism for imparting motion to them accord-
ing to the number carried by each key lever, with a
novel positive carrying mechanism for causing any
wheel of the series to carry one to the next wheel in
order. There are algo positive stops for preventing the
wheels from passing beyond the prescribed limit, and a
let-off device for releasing the feeding ratchets, with a
spring for returning the summation whee! turning
mechanism to the starting point.

VoriNng BooTH. — Peter Zuckriegel,
Tell City, Ind. This is a knockdown booth, adapted to
form one of a series of booths or to be used singly, and
is especially designed to facilitate voting under what is
known as the *‘ Australian system,” affording secrecy
for the voter, while the whole construction may be
knocked down and folded up in small compass for
transportation or storage. It is made with a backboard

to which is hinged a series of partition boards capable
of folding on each other and on the backboard, a clamp-
ing rod supporting curtains and connecting and bind-
ing the partitions. A triple booth of this kind, with
half partitions or panels between each compartment,
weighs only 106 pounds, atfords complete privacy for
the voter, and may be ret up and adjusted by the most
inexperienced.

TYPEWRITING MACHINE. — Michael
Hearn, Hampetead, England. Combined with a carriage
having a rack and a pivoted and spring-pressed lever
with a pawl engaging the rack, are pivoted and counter-
balanced type levers arranged in a circle, with operat-
ing key levers pivoted in the rear of the type levers,
with semicircular levers pivoted near their ends and
adapted to be engaged by the key levers when they are
depressed, there being connections between the semi-
circular levers and the pawl-carrying lever. The ma-
chine is designed to be very simple and effective. A
further patent has also been granted the same inventor
for an improvement in typewriting machines in which
weighted or balanced type levers are operated by finger
keys, the type levers having a counterpoise at one end
and a bevel-headed screw fitted to them.

O1L WELL BAILER VALVE. — Andrew
W. Knittel, EvansCity, Pa. Combined with an outer
tube provided with a valve supported by a forked
shank secured to the inner wall of the tube and project-
ing below it, is a sliding sleeve fitted to the tube and
having a valve seat furnished with a forked barbed rod
or spear, to limit thc movement of the sleeve and
loosen the sand in the tube. The bailers are used for
the removal of salt water and oil, and the valve is
designed to be unaffected by the presence of sand.

Mast Hoop.—Charles S. Mott, Pat-
chogue, N. Y. This hoop is 'made with two abutting
ends, one having adovetail tongueand the othera dove-
tail recess to receive the tongue, a sliding sleeve being
adapted to cover the connected ends of the hoop, with
mears for locking the sleeve over the joint, the device
thus forming a sectional hoop capable of being readily
sprung around a mast and converiently disengaged
therefrom.

BUCKLE. — Charles G. Blue, Pleasant
Hill, Mo. This isa buckle for harness and other straps
which have a sliding tongue, the buckle being so made
that the tongue can be easily introduced within the
frame and have a free movement thereon, while the
strap end can be readily introduced and will be securely
held in the buckle. There is no permanent attachment
between the tongue and frame in this buckle, and owing
to the open connection of the parts there is but little
chance for fouling by dirt or other foreign matter.

SHOE FOR DEFORMED FEET.—Legrand
D. Harding, Coltax, Washington. This shoe has the
usual outer and insoles, and a strengthening plate is
held to the soles and hinged near the ball, in connection
with straps and supports secured to the sole and
adapted to fasten over the foot, a support being secured
to the strengthening plate on one side of the shoe and
shaped to stand off from the foot. Theshoeis designed
to adapt iteelf to the movements of the foot, while
maintaining pressure as required on special portions.

SPRING HINGE.—Herman A. J. Riec-
kert, New York City. This is an improvement on a
former patented invention of the same inventor, by
which the hinge is made more simple and durable in
construction, being provided with a tube or casing
fitted into a suitable recess in the door, and held in
place by side and bottom plates screwed or otherwise
fastened to the door. A springheld in the tube presses
on a double-faced cam, having lugs fitting in suitable
guideways, so that the door can swing in either direc-
tion, and friction is reduced to a minimum.

KNOCKDOWN FURNITURE.—Herman A.
J. Rieckert, New York City., Combined with a frame
provided with posts, each made in two parts, and hinges
connecting the two parts of each post together length-
wise, are horizontal bars connecting the adjacent parts
of two opposite posts with each other, gheives fitted be-
tween the posts and resting on the bars,and a top
cover or shelf fitted on dowels of the posts. The con-
struction 18 especially designed to facilitatc the form-
ing of show cases, wardrobes, tables, counters, etc.,
wkich may be quickly knocked down and folded for
storage or transportation, and casily set up.

FoLpiNg Box. — John Howenstine,
ort Wayne, Ind. This box is preferably made of thin
wooden sheets, double pieces with their grain crossed
being used for the sides, lid and bottom, the material
being re-enforced by wire rods and staples, the end
walls being eecured to the sides and bottom by end
battens, while turn-buckle latches are located on de-
pending battens of the lid and adapted to interlock
with cross pins in the end walls, The box is designed
to be a strong, light, and cheap receptacle, adapted to
serve for egg cases, fruit crates, etc., and to be readily
set up and knocked down.

SuBsoIL PipeE.—Martin Rehm, Long
Island City, N. Y. This invention provides means
whereby the spigotend of a pipe section may be posi-
tively and securely locked when inserted in the hub of
an opposed pipe gection, by turning one section a shght
distance either to the right or the left. The sections
are also 8o made that when coupled a packing will not
be needed at the joints, and their inner cylindrical
faces are flugh at the abutting surfaces when the sec-
tions are locked together.

LiNniNG FOR BUTTER TuUBs. — Joseph
Mersman, Ottawa, Ohio. This is a lining of paper or
other thin flexible material, folded outwardly over the
top edge of the tub and inwardly at its lower end,
where it is folded to form a flange, over which a cir-
cular false bottom of paper is placed, making a thin
non-odorous removable lining, which is inexpensive
and adapted to remain in upright position in the tub.

VEHICLE RUNNING GEAR.—George L.
Banke, Fredonia, Kansas. This invention provides a
mecharism between the body and springs, designed to
prevent the latter from receiving a sudden strain,
thereby adding to their durability., The improved run-
ning gear is especially adapted for use with buggies,

the construction being such that the springs need not
be attached to the body, the spring having an inde-
pendent end movement and at the same time keeping
the body level gidewise.

CARRIAGE ToP ADJUSTER. — William
W. Swan, Andover, South Dakota. Two armsare each
rigidly, adjustably, and detachably secured to a lower
brace section, and project forwardly beyond the bows,
to form a simple, inexpensive, and convenient device
for the manipulation of the jointed frame supports of
the vehicle cover, whereby the frame may be easily
raised or lowered by one seated in the vehicle, these
arms also preventing the flapping of the curtains when
the top is lowered.

GATE.—Hiram Barker, St. Joseph, Mo.
This invention relates to an improvement in lifting
farm gates, providing a short, darable and light gate, in
lifting or opening which the pivoted end is made to
counterbalance and at one point overbalance the free
end, thus rendering the operation of opening the gate
very convenient and expeditious.

WIRE FENCE. — John W. Buchanan,
Smithville, Ohio. Thisis a fence in which the wires
are secured at one end to a post, chains being at-
tached to the other ends of the wires, and the chains
passced through holes in another post at any required
distance off, whereby the wires compoeing the different
panels of the fence may be tightened separately, by
ingerting keys through the links of the chains onthe
outer side of the distant post.

SPRINKLING CAN.—Alexander P. and
Francis M. Baker, Empire, Wis. This is a specially
devised can for spraying poisoned solutions on plants
and bushes, and is constructed with a readily operated
valve by means of which the flow of iiquid can be eco-
nomically controlled, to be applied only where it is
needed. The device can also be readily changed to an
ordinary water sprinkler.

CoFFIN HANDLE. — Lyman E. Wood-
ard, Owosso, Mich. This handle is preferably made of
wood, strong and light, and adapted to be conveniently
covered by fabric of the same kind as that used to face
the exterior of the casket, and with the handle are
furnished hinge joints adapted for adjustment to suit
different diameters of handle bars, and connect them
strongly to the side of the coffin.

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JUNE NUMBER.—(No. 68.)

TABLE OF CONTENTS.
1. Plate in colors of a handsome residence on River-
side Park, New York City. Floor plans and ele-
vations. Architect Mr. Frank Freeman.

™

. Colored plateillustrating a row of brick dwellings at
Newark, N. J., costing about $3,000 each. Per-
spective elevation, floor plans, etc. E. S. Amer-
man, Newark, N. J., architect.

3. Engravings and floor plans of a double residence on
Washington Heights, New York City. Cost

$30,000 each. A very picturesque design.

Cost $8,000 com-
Perspective view, floor plans, etc.

4. A dwelling at New Haven, Conn.

plete.

o

. A colonial cottage erected for Mr. C. W. Macfar-
lane at Elm Station, Pa. Cost $5,300 complete.
Floor plans and perspective view.

L

Design of a modern interior.
and staircase.

A comfortable hall

. A picturesque cottage erected for George W. Childs,
Eeq., in his Villa Park at Wayne, Pa. Cost
$7,200 complete. F. H. & W. L. Price, Philadel-
phia, architects. Plans and perspective.

-1

o]

. A tower house recently erected at Elm Station, Pa.
Cost $4,600 complete. Floor plans, perspective
elevation, etc.

=]

. A row of low cost colonial houses erected at Rose-
ville, N. J. Cost complete $2,000 a house. Plans
and perapective view.

10. An English cottage erected at Elm Station, Pa.

Cost about $4,000. Perspective and floor plans.

11. Sketch of a farm house recently built in Steuben

County, New York, at a cost of $695.

12. Miscellaneous contents : Simplicity in furnishing
and decoration.—Weight as a test of strength in
timber.— Architect of the Woman’s Building of
the Columbian Exposition, Chicago.—Redwood
for interiore.—The Richmond heater, illustrated.
—Some new designs in radiators, illustrated.—
Improved plumbing appliances, illustrated.—Bent
glass.—Improved woodworking machinery, illus-
trated.—A strongandlight lawn fence, illustrated.
—The *‘‘ Heatencook " range, illustrated.—The
H. W. Johns liquid pairits.—A new roofing metal,
illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages: forming, practi-
cully, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richnese, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

MUNN & CO.. PUBLISHERS,

361 Broadway, New York.

© 1891 SCIENTIFIC AMERICAN, INC.

Wusiness and WPersonal.

The charge for Insertion under this head is One Dollar a line
for each insertion ; about eight words to a line. Adver-
tisements must be received at publication office as early as
Thursday morning to appearin the following week’s issue.

For Sale—New and second hand lathes, planers, drills,
shapers, engines, and boilers, belting, pulleys, and shaft-
ing. List sent free. W. P. Davis, Rochester, N. Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
Barrel, Keg and Hogshead Machinery. Seeadv., p.189.
For best hoisting engine. J. S. Mundy, Newark, N. J.

Best driers for grain, sand, clay, fertilizers, wet feed,
green coffee, etc. 8. E. Worrell, Hannibal, Mo.

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 170 machines in satisfactory use.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

“How to Keep Boilers Clean.” Send your address for
free 96 p. book. Jas. C. Hotchkiss, 112 Liberty St.,, N. Y

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Pneumaticbell outfit. Better than electricity. Send
for circular. W. B. Beach, 132 Fulton St., New York
City.

Billings’ Patent Adjustable Tap and Reamer Wrench-
es. Bronze Forgings. Billings & Spencer Co., Hartford,
Conn.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps, etc.

Split Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
‘Works, Drinker St., Philadelphia, Pa.

For low prices on Iron Pipe, Valves, Gates, Fittings,
Iron and Brass Castings, and Plumbers’ Supplies, write
A. & W. S. Carr Co. 138 and 140 Center St., New York.

The best book for electricians and beginners in elec-
tricity is * Experimental Science,” by Geo. M. Hopkins.
By mail, $4; Munn & Co., publishers, 361 Broadway, N.Y.

Will invest money and join with inventor in manufac-
turing and selling good patented specialty. Send copy
of patent, with full particulars, to Lambert, box 773, N. Y.

Fan outfit, with battery complete, $5.00. Including
good motor, brass fan, attractive, efficient, one Taylor
battery (powerful, economical). Or two cells and small
incandescent lamp same price. Taylor & Son, 39 Dey St.,
New York.

Air Guns—H. M. Quackenbush, Herkimer, N. Y.,
manufactures different styles of air guns, suitable for
squirrels, sparrows, or other small game. For target
practice the air gun is specially recommended. Send for
illustrated circular.

For Sale—Second hand machinery as follows: One A.
M. Freeland planer, 24’ x 24/ x 48" bed. One Wm. Sel-
lers twist drill grinder. One Brown & Sharpe No. 4 hand
screw machine. One B. D. Whitney iron top saw table,
33" x48'’, wood and iron stand. For further particulars
apply to R. Hoe & Co., 504 Grand St., New York.

Wanted—An intelligent foundryman ag foreman of a
good sized foundry. Must thoroughly understand
moulding, and handling of men, be strictly temperate,
and honest. Only those who can give the best of refer-
ences will be considered. This proposition is from a re-
sponsible firm. Address “ L.,” 21 Park Place, New York
City.

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

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.

Inquiries not answered in reasonable time should
be repeated; correspondents will bear in mind that
some answer: require not a little research, and,
though we endeavor to reply to all either by letter
or in this department, each must take his turn.

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

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

price.

Minerals gent for examinalon should be distinctly
marked or labeled.

(3078) S. J. B. asks for a good patent
leather polish for shoes. A. A waterproof blacking
which will give a fine polish without rubbing, and will
not injure'the leather: 18 parts beeswax, 6 parts sperma-
ceti, 66 parts oil of turpentine, 5 parts asphalt varnish,
1 part powdered borax, 5 parts Frankfort black, 2 parts
Prussian blue, 1 part nitro-benzo). Melt the wax, add
the powdered borax, and stir until a kind of jelly has
been formed. In another pan melt the spermaceti, add
the asphalt varnish, previously mixed with the oil of
turpentine, stir well, and add to the wax. Lastly add
the color, previously rubbed smooth with a little of the
mass. The nitro-benzol gives fragrance.

3079) J. P. T.—The ruby jewels can be
ground out larger with a hard copper taper wire twirled
by the fingersor in a lathe, using diamond dust and oil.
The diamond jewels require a steel taper wire with
diamond dust and oil.

(3080) G. G. asks (1) if in liquid measure
¢. . is an abbreviation for cubic centimeter ? A. Yes
2. How many c.c.’s in one fluid ounce ? A. 295720,
3. And how many ounces in one liter ? A. 33:8160.

(3081) L. S. A. asks: 1. What will clean
or polish a marble slab of a soda water fountain which
has become rough and dirty by the action of the soda
water? A. Usge ground pumice stone and water, followed
by whiting cr putty powder, both applied with a wet
woolen cloth, or try following : Mix 4 pound soft soap
with same of whiting in powder, 1 ounce washing soda
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and a piece of copper sulphate as big as a walnut, boil
together a few minutes and epread hot over the marble,
leave for 24 hours, then wash off and polish with flan-
nel or a piece of felt.

(8082) J. S. asks for a recipe for taking
indelible ink out of linen. A. A solution of bichloride
of mercury (corrosive sublimate) is about the best ma-
terial for the purpose.

(8083) C. L. F. asks (1) how to make a
a good cheap brass solution. A. Cyanide of potassium
1 pound, cyanide of copper 2 ounces, cyanide of zinc 1
ounce, rain water 1 gallon. Add finally sal ammoniac
2 ounces. Use at 160° F. The color is affected by rela-
tive sizes of anode and cathode. Use brass anode. 2.
How is fire gilding done # A. Make an amalgam of gold
1 part, mercury 3 parts. Rub 1t over the perfectly clean
surface of the object until coated, expose to a very low
red heat, cool, clean with a brushand cream of tartar.
A little muriatic acid may be needed in connection with
the first application of the amalgam.

(3084) A. H. asks whether melting
aluminum in a common cast iron ladle has a bad effect
on the aluminum, and what it is. A. Plumbago cruci-
bles arerecommended. See the SCIENTIFIC AMERICAN,
vol. 62, No. 26, for details on manipulation of alumi-
num.

(3085) H. F. D. asks: 1. The upturned
edges of rubber soles in tennis shoes peel off from the
uapper cloth. Please give the proper cement or process
forrepairingit. A, For treatment of rubberin general
see ** Rubber Hand Stamps and the Manipulation of
Rubber,” $1 by mail. A good job cannot be made after
manufacture. The soles should he vulcanized in place.
2. Who was the first discoverer of America—Columbus
or Leif Erikson ? A. The discoveries of Leif Erikson
antedated Columbus’ voyages by nearly four centuries.

(3086) W. H. writes: I want to make a
wooden box and divide it into compartments, by means
of sheet lead partitions. Required something to line
the box, adhering to it and to the edges of the parti-
tions, 80 a8 to make each compartment independently
acid proof (for a 20 per cent solution of sulphuric acid).
It mustbe an insulator. Should be melted and used
bot or as a paste which will harden. Please give me a
recipe which does not require special apparatus. A.
There are several recipes. One reads thus: Burgundy
pitch 150 parts, gutta percha in shreds 25 parts, ground
pumice stone 75 parts. Apply hot and melt in with a
hot iron. Another reads: Resin 4 parts, gutta percha
1 part, and a little boiled oil. Before applying either
composition the cells should be absolutely dry.

(3087) J. J. McL. asks for (1) a receipt
for making extract of lemon. A. Expose 4 ounces
lemon rind to the air until partially dry, rub up in a por-
celain or glass mortar, agitate with 2 quarts deodorized
alcohol until the color is extracted, add 6 ounces freshly
made oil of lemons. Let it stand for two days and filter
if necessary. The oil is made by distilling water from
therinds; the oil distillsoverwith thesteam. 2. Oneon
extract of vanilla. A. Cutlounce vanilla into small
pieces, rub up with 2 ounces sugar in a mortar, perco-
late with 1 pint alcohol, add 1 pint simple sirup. Arti-
ficial vanillin is now largely used instead of vanilla
beans.

(3088) F. 'T. asks how to make phos-
phate, such as is ueed for drinking purposes, in soda
water which comes from the fountain on the counter.
A. Use 2 drachms phosphoric acid to 1 gallon of simple
sirup.

(3089) M. S. S. asks how to make a fur-
niture polish that will make a fine gloss and dry in the
shortest possible time. A. Dissolve 4 ounces beeswax
in 1 pint turpentine, color with alkanet root if desired.
There are many other formul®; the above is given for
its simplicity.

(3090) W. L. C.—Calcined gypsum or

plaster of Paris is used in the Gassner dry battery.
(3091) J. A. B. asks what preparation to

use for removing finger spots and other soiled marks
from a banjo head without necessitating its removal
from the banjo while applying. A. Try bread crumbs,
India rubber, or a very smooth piece of pumice stone
for bad spots.

(3092) A. G. asks: 1. What is infusorial
earth? A. Siliceous skeletons of diatoms. These re-
presented a low form of animal life, and infusorial
earth is made up of remains of their microscopic skele-
tons. 2. What are its uses ? A. Principally as a pol-
ishing agent, as an absorbent for explosives, and in
brick and tile and stoneware making. 3. What is its
commercial value ? A. About $5 per ton. 4, Can sul-
phate of aluminum be easily and cheaply reduced to
merchantable metal ? A. No; but it should be of value
for the manufacture of alum. 5. Is the Cowles method
applicable in reduction of same ? A. No.

(3093) W. H. says: Here is my receipt
for ingrowing toe nails : Soak the foot in warm water
for ten or fifteen minutes, then take a medium sized file
(a new one, 80 it is very sharp) and file off the top of
nail down as thin as yon please; once a week is often
enough. Ihave tried every other known remedy, but
this, used for a year,beats them all.

(3094) P. J. L. asks (1) how to deodor-
ize kerosene. A. It cannot be completely deodorized.
Treatment with concentrated sulphuric acid and bi-
chromate of potash, mixed, may do something, but com-
plete deodorization is not likely to be attained. 2.
How to make camphorated oil ? A. Dissolve 20 parts
camphor in 80 parts cotton seed oil. In China an oil 18
drained off from the crude camphor, which is termed
camphor oil. 3. How to make vaseline. A. By de-
colorization of petroleum residue with sulphuric acid
and bichromate of potash and digestion with bone char-
coal.

(8095) H. B. asks: Is there any differ-
ence in the two saccharometers (used in this country for
beer worts), Kaieer and Balling, as to degrees? A. They
are identical except as regards range. T'he Kaiser goes
up to 40 per cent, the Balling stops &t about 10 per cent
lower. The reading temperature 18 14° Reaumur (63%
Fah.), and the readings correspond to percentages of
cane sugar,

(3096) W. P. B.—The mottling of small
steel work, gun work, etc., is described in Notes and
Queries, No. 6, SCIENTIFIC AMERICAN, September 24,
1887.

(8097) C. O. S. asks for a good and cheap
way for refining lard, so as to get it quite white and
able tostand hot climates. A. Cleanliness is the great
point in treating lard. The fat is freed from all adher-
ing fleshy or discolored matter by cutting. It is then
cut up into small pieces and washed until the water
runs off clear. Itis next melted by direct fire or steam
coil until it becomes perfectly clear. It is run through
close linen filters into the barrels, in which it is stirred
until white and opaque, but only thickly fiuid. The
great point is when to cease stirring, Itis then cooled
and tightly covered. Air makes it rancid. In Brannt's
* Animal and Vegetable Fats and Oils,” $7.50, and in
the same author’s ** Manufacture of Soap and Candles,”
$7.50, there is some information on this and allied sub-
jects.

(3098) R. D.—For the indicated horse
power of a proposed engine: Multiply the proposed
horse power by 33,000; divide this product by the mean
engine pressure multiplied by the speed of the piston
(assigned) in feet per minute; this gives the area of the
cylinder in square inches. The mean engine pressure
must be assumed from the value of the cut-off, and may
be obtained from the steam tables in engineering books.
The piston speed may be assumed at any figurebetween
300 and 400 feet per minute. The length of stroke is ar-
bitrary, from 134 to twice the diameter of cylinder. The
knot is 1'151 wmiles. Fastest trains about 60 miles per
hour. Driving wheels 6 feet 6 inches diameter. Special
locomotives may have driving wheels larger. A rate of
80 to 90 miles an hour is probably the maximum velocity
a locomotive could run.

(3099) B. C. writes: I have a guitar that
has got some grease or oil spots of a dark color on the
face of the instrument. Can you tell me what and how
to remove them without injuring the sound or tone of
the guitar ? A. Fuller’s earth mixed to a cream with
benzine and placed in a thick layer over the spots, and
allowed to dry, may draw out some of the grease. But
there will be danger of injuring your instrument by the
benzine acting on the varnish,

(3100) S. D. asks : 1. How can we purify
natural gas so as to use it for lighting ¢ It burns with a
blue blaze with great heat,but does not give much light.
A. Carbureting with gasoline will effect your purpose;
no purifying is needed. Pos-ibly passing through
slaked lime would help it. 2. Will natural gasrun a
gas engine as well as coal gas ¢ A. Not generally, and
in your case certainly not. 3. Our gas well has a steady
flow, but the gas will not burn at all times. What is
the cause ? A. Your gas evidently varies in composi-
tion. When it will not burn, it is because it containe
probably too much nitrogen.

(8101) H. V. asks: 1. Can the smoke
from zinc ore roasting furnaces profitably be worked
up for sulphuric acid # A. There i no reason why it
should not, except that the percentage of sulphur is low,
and if the roasting is effected with fuel there will be too
much organic matter in the fumes to make it profitable.
2. What effect will the smoke of 50 such furnaces in a
city of 10,000 inhabitants in the course of time have on
health? You know that it kills all vegetation for
quite a distance. A. We should not anticipate much,
if any, injury to health.

(3102) E. asks : What chemicals or acids
united to phosphorus will produce a constant glow in
an air-tight bottle # A. The nearest approach to what
you ask is Balmain’s luminous paint, described in our
SUPPLEMEN?Y in several places. A solution of phos-
phorus in olive oil will glow after exposure to the air.

(8103) W. McC.—Gun barrels and other
parts are properly blued by finishing of aneven or pol-
ish grain, and heating until the proper color is obtained.,
For amateur work a brown stain may be made on the
clean and polished barrel by brushing with a mixture of
protochloride of antimony 1 part, nitric acid 1 part, hy-
drochloric acid 2 parts. Add the hydrochloric acid
very slowly to prevent ebullition. Apply.to the surface
of the metal with a woolen rag and rub the surface with
greenyoung oak wood until the desired brown color is
obtained. Wash with warm water, dry,and wipe with
boiled linseed oil.

(8104) 8. E. B. asks : Can you give me a
receipt for treating oak and giving it a 16th century
finieh ? Also a receipt for treating iron, such as grates,
fenders, etc., giving the same ap old iron finish ? A.
Oak may be given the appearance of age by sponging
with sulphuric acid and water equal parts, or what is
preferable staining with umber in thin shellac vainish.
Iron work may be treated witk a wash of sulphate of
soda and heating over a fire, or by brushing a solution of
flour sulphurin 10 parts of turpentine, dissolved by heat-
ing, over the irons, then holding them over an alcohol
lamp; heat until the black polish appears.

(3105) F. D. 8. says: I wish to use the
power of a fall of 30 feet of water delivered through an
iron pipe 2 feet in diameter and 70 feet long. a. What
size turbine should I use ? 5. How much useful power
would I obtain ? e. What would be the rate of flow
from the end ? A. If you have a full supply at the head
of your pipe,it will deliver over 8,000 cubic feet of water
at the mouth per minute. If you are sure that you have
this quantity of water supply, you may realize 225 horse
power with a 48 inch turbine of good make, or equal to
the Leffel wheels.

(3106) W. H. S.—To polish rubber, the
hard rubber should be turned as smooth as possible,
Then finisb with the finest sand paper or flour emery
paper. Then polish with a paste of oxide of tin (putty
powder) and water on a cloth.

(3107) W. McL. asks if it is practicable
to exhaust steam from engine and heaters into
smoke stack. A. If there isa necesgity for a strouger
draught than the natural draught of the stack, a well ar-
ranged jet exhaust is practical and advantageous. The
outlet or nozzle of the exhaust should be abont four

diameters of the stack below the top and in the
center for best effect. If not needed for draught, and

the stack is large enough and draught strong enough to
overcome the choking by the volume of steam, 1t is
practicable, if convenient, for iron chimneys. Brick
chimneys should be kept free from steam under all cir-
cumstances.

3108) A. K. F.—The frying sound in the
telephone is caused by induction from other lines,
earth currents and static discharges. To increase the
volume of sound in a magneto telephone, use a carbon
transmitter.

(8109) J. C. P. asks for latest method of
determining by simple process, suitable for high school
laboratory, the presence of arsenic in wall papers.etc. A.
By simple burning the garlic-like odor of arsenic can be
detected if arsenic is present in large quantities. If
chemically pure zincand sulphuric acid are obtainable,
Marsh’s test is best. Itisgiven in all analytical che-
mistries, such as Shepard’s ‘ [norganic Chemistry,”

$1.50.

(3110) H. H. asks : Where is the Henne-
pin Canal ? A. InIllnois. It extends from the Illi-
nois River atthe town of Hennepin to the Missiesippi
River near Rock Island. It forms part of the water-
way intended to connect Lake Michigan with the Father
of Waters,

(3111) E. G&. W. asks : What do you con-
sider the highest surffice speed (with reference to fric-
tion) infeet per minute at which iron forged shafting
may safely run in babbitt boxes without danger of
melting the babbitt, provided the best known lubricat-
ing oil is used ? A. We have no information as to the
extreme limit of friction or speed necessary to melt
babbitt metal, both the lubricant and babbitt metal
being of uncertain value. The severest trial of fric-
tional value is on a fast railroad train, where a journal
speed of 800 feet a minute has been attained on short
rune. In ordinary machinery 400 to 500 feet per
minute can be obtained with safety from overheating.
As a general rule the percentage of friction due to load
decreases with an increase of velocity. See chapters on
friction in Trautwine’s *Engineer’s Pocket Book,”
$5 mailed.

(3112) W. 8. 8. asks: Kindly give the
weighs for cord of granite, lime, and sandstone. A.
No definite weight can be given. Each Kkind of stone
varies in different localities. If you mean broken stone,
an approximate answer only can be given, granite 2,700
pounds, hmestone 2,600 pounds, sandstone 2,400 pounds
per cord. These figures will vary from 100 to 200
pounds, according to locality and condition.

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 onapplication,and persons
contemplating the securing of patents, either at homeor
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

June 9, 1891,

AND EACH BEARING THAT DATE.

|See note at end of list about copies of these patents.]

Acid concentrator, sulphuric, J . B. Ackerson...... 453,801
‘Adding machine, A, E. Shattuck................e.: . 53,77
Airinjector and exhauster, combined, 8. R. Barle 453 831
Alarm. See Fire alarm.
Anchors, appamtus for sinking disk, J. W. Nier... 453,712
Angle engine, R. C. B . 45385

Atomizer, R. Lockwoo ci i
Aug ger handle, L. H. Sargent..J T . 453,667
Automatic gate, M. B. Robeson . 453,662
Axle, B. H. Kemble............... . 453,840
Axle gauge, Hnrnsou & Thompson.. . X
Axle ?oumal and box, B. H. Kemble. . 453,839
Axle lubricator, B. H. Kemble................. v.... 453,838
Sag. See Nose bag.

a,g and heud rest, combined S. A. Darrach....... 453 926

a.iz holder, B HONIOI Y. vesevrrnesrrneeinsnneons

Ball trap with flexible t rowing arm, F. C. Damm 453 857
Bar. See Car draw bar. Harvester Cutter bar.

Barrel hooping machine, M. Rosenow ... 453,917
Barrel stand, Christy & Aldenderfer................
Bat{ery See Electric battery. Secondary bat-

Ty,
Battery element, secondar,

, J. H. Walter.......... 453,950
Bed bottom of springs, H. Warner..... . 453,850
Bell or gong, G. Bevin............. . 453,709
Bicycle attachment, R. W Riess..... 453,113
Billiard cue attachment, N Wickliﬂ‘e 453,797
Billiard table, L. A. Spauldmg ,674
Binder, load, oM. Bradley......coooveeiinneinennns ,897

Bit. See Bridle bit.
Blade sharpener, W. H. Reynolds.
Bleaching vegetables and animal

tus for, Pawlowski.............o..oo0 453,975
Boiler. See Cylmdrical boiler. boiler.
Upright boiler.

Book and paper holder, adjusteble J. R. Lenhart. 453,931

Bookbinding, C. F. Jew | 454,
Boot jack, . De Goiler 453,737
Boot pull, J. ‘Walde 453,68

Boot straps, mawhme for covering webbing for, o6
........................................ !
Boots'or shoes. machine for forming metal waists
for, Jones & B = 453,813
Boots or shoes, weit or, A.Seaver.. 453,
Bottle and stop'per therefor, J.T. ¥ord. 453,731
Bottle neck, J. T. Ford....... 1%370
!

Bottle sto;g)er, S. H
arsample box Journal box. Sig-

n 1box.

Box, G. Meisle.......ccovviiiiiiiniiiiiiianns coseece.s 453,844
Brake. See Car brake. Wagon brake.

Brake beam H. B Robischung . 453,139
Bridle, H. Schmitz........ . 453943
Bridle bit. J. B. McNa ,846
Burial casket M. C. Wlll am 453,684
Button, F. E. Williams......... 453,974
Button’ fastener G. Pendleton Jr. 453,

Cabinet, W, . bunn
Can. Sée Oll can.

Can and spreading device, A. J. Ingraham......... 453,639
Cane Jjuice by filtration, appamtus for treatment

, L. Boyer. 453,135
Car brake, J.

Car brake, 8. B. Wortmann..
Car bmke, safety, P. F, Petersen
Car coupling, P."Brekke..

Car coupling, E. Frantz.. . 453,918
Car coupling, J. McQuillan. . 453,74
Car coupling, J. A. Painter............. . 453,801
Car coupling, Schlager & Dommermuth. . 453,67
Car coupling, Slayden & Reynolds. . 453,947
Car draw bar, L., Sr 3 O.Barn . 453,80
Car, drier, P. Arnold. 453,
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Car, express, W. S. Kisinger
Car, gondola, F. E. Canda.

. 453,645
. 453,900

Car guard, safet.y. L J De 453,768
Car wheel, M. 453,876
Cars, supportmg and con

tors of electric, S. H. Short. . 454,008
Cars, vestibule hood for, T. A. Bissell......... ... 453,182
Cars, watering device for stock, S M Fischer..... 45384

Carpet fastener, A. R. HAmIIton ... ..cuevv.enn. . 453,635
Carriage curtain fastener, F. A. Neider..... 453,762, 453,763
Carrier. See Grain carrier.
Cart, road, Pike & Sykes..................oeeee
Case. See Sewing machine cs.se
Cash controlling apparatus, V. With................
Cash register and mdicator, E. B Parkhurst.
Caster, J. Beazley..
Cattle guard surface, J. T, Hall.
ement, manufacture of Portland, E. F. Buude
hain, portable roof, B. M. Steele.
hair uttachment J.T. Lindsey..
hanneling machme, 7. T. French.
hart, dress, J. W. Stevenson
hecKrein hook safety, A. Kempkey
Cigar lighter, eleetrlc ﬁ B. Brown.
Cigar sample box, G. 4. Carter
Clamp. See Drapery clamp.
brazing clamp
Cleaner. See He mp cleaner.
Clock, J. A. HEUBEI........ovviiiiiiiiiineeienarancans
Closet. See Water closet.
Closets, time signal for, G. W Bower..
Cluteh, friction, G. G. How
Coal plimg and removing machmery, J.
Cock, automatic float, A. H

OOOOOO

Pipe clamp. Saw

Coffee canister and mill Dar]mg ,996
Collar fastener, horse, O.P Letchworth , 186
Collar fastener, horse, C. J..-Weis.. 453,789
Comb frames, tongs for handling, 53,905
Commutator, E. A. Sperry. 453,822
Commutator for d amo-e

motors, Davis
Composition fabnc. P.R. B
Corn popper, F. Jones,
Cosmetic, W. P
Cotton cleaning, dust tr:

Coupling. See Car coupling. Thill cou }Pling.
Crow feet, machine for making, J. H. & J.
BICKICY, JTurensveeassseesensesinsnnneees
Crushing and grindmgmill T. C. Cadwgan.
Cultivator, H. A. Freling.........cc.ooo..o...
Culuvator and guide attaehment ‘W. Morin..

Cup. See Oil ¢
Curtain su port H, Farley......coeeveeiecuivncnnn,ons 53,631
Cutting holes and washers, tool for, J. Addison... 453,767
Cylindrical boiler, . 453,946
1m lement, T. W Sprague . 453,675

otato dlgger

Dehornin, .
Dlgger

Dls{l rack W.R.Flack...........c.ooieeiinnnne,
Distilli ng apparatus, wood, A E. Badgley .
Distilling hydrochlm ic acid Solvay......
Dobby, double lift open shed, W. W. Uhlmger
Door check, E. B. La Follet £t ..

Door check, D. Rankin.........
Drapery clamp, L. D. Murphy.
Draw bars, making, J. Green..

Drawers, M. O. West 53,/
Dredges, meghamsm for operating boom dipper, " 453724
Drill frame . L. Stanford............ 453,748
Drilling machme, radial, W. H. Warren 453,780
Driving device, A. E. Brown....... 453,617
Dust screen, M. J. Farqubhar et al 453,885
Dyeing apparatus, C. L. Klauder...... . 453,646
Dynamometer, coin-freed, C. A Barrett. 453,729
Eaves trough, 'Smith & Slaymaker-........ . 453,948
Eaves trough, J. Wock........... . 453,989
Eaves trough hanger, J. W. Bell 453,708
Eaves trough hanger, J. Wock.. 453,990
Bggs, ete., beater for, G. N. Fo St 453,998
Electrie battu‘y, Brinkerhoff & Smi 453,898
Electric conductors, distributing fra.

ibbard . 53,
Eleetric condt 453,733
Electric switch, Furlong & T 453
Electric sthch ‘W. Mitchell 453,888
Elevator engme J. Gibbins. . . 454,017
Elevator operating device, N. C. Bawsett.... ... 453,955

%ne See Angle engine. Elevator engine.

otary engine, Steam engine.
Engine, A. J. Clark......c.coovieiiieecennecensionnions 453,901
Engine indicator for steam vessels W. E. Hnd- 3

ock

Envelope, J. H. Parkhurst,
Envelope, H. F, Post......
Exhibitor, goods, N. E. Otto.
Fabric. See Composition fabric.

Fan motor, Silverstein & Savelson.
Fare register, Ehrhch & Keyes.
Faucet, A. P. Howes...........
Feed box reguletor, J.S. Mills.......
Fertilizer distributer, C. Schmalzrid..
Feruhzer, phosphatic, J. Van Ruymbeke

(]

File, bill, W. W, RUDYOD......ce00etteaecescecccccans 453,
Filter, oil, F. A. Ellis...... 453,6:
Flltenng machmery, E. Martin. . 453,815
Fire alarm, electric, M. M. Braun. . 453,72
Fire escape, L. H. Wlm . 453,951
Firepiace.d R. Scates..... 4537
Fork and rake, combmed E. R. McCory .. 453,776
Forming machine, J. H. Peters........... .. 453,
Frame. See Drill frame. Pocketbook frame.
Saw frame.

Fruit seeder and clearer, L. C. Win,
Fruit slicer or cutter, Flicki inger & m.
Fruit steaming and bleachmg device, Phel:
A. Gersdorff,
Furnace. See Ore ro
suming furnace.
Furniture, school, W. A, Ramsey..
Gauge. See Axle gauge. Water g E
Gas, process of and apparatus fort emanufa.c—
ture of, J. F. Allen
Gate. See Automatlc
Gate, J. R. Benson .
(zatlel Opeuing and closing device, farm, T. L.
uearmg, fnctional G.'F. Bvans. . .
Generator. See Steam and hot water generator
Glass, apparatus for cutting, S. G. M
Glass blowing machine, H.
Glass blowmg machme, C. L.
Glassmould, 1. B. Atterbury
Glycerine and salf from spent soap lyes, recover-
ing, Domeier & Hagemann... ...................
Glycerine from spent soap lye, recovermg,o C.
Hagemann. .....uvuueetiiiiiiiiieseiesieiinionees
Gly(}:{mne, punfymg and concentrating, 0."¢.
agem.
Grain bmder. F. Steward..
Grain carrier and packer W
Grate shutter, ﬂre, W.H, V
Grinding mill D. Mawhood
Guard. See Car guard. Cattle guard. Railway
cattle guard.
Gun, automatic breech—loedmg.H S. Maxim.
Gun, pneumatic, H. Eich]
Gun sight, J. W. arver .....
[ Hammer head, R. Neilson..
Handle. See Auger handle. Tool handie,
Hanger. See Eaves trough hanger.
Harrow, D. B. Smith
Harvester, corn, 'I'. B. Jones..
Harvester cutter bar, J. L. Ri y.

, Hay gatherer and stacker, A, Ryan
' Hay rake, horse, F. Fowler.
' Hay rake, horse, G. W, Stap
Head gate, lock, L. Roberts.
{ Heater. See Water heater.
Hemp cleaner, O. Sheehan
Hinge, Faulhaber & Koch
Hinge, C. Kleifgen..
Hinge and adjust:

Draper. .
Hitching de
Holder. See Ba.g holder. Book and aper holder.

Sash holder. Surgical needle holder.

Hook. See Checkrein hook.

Hook, C. P. Bonfoe . 453,877

Hook, Parmelee & . 453,747

Hoop locks, machine for cutting wooden, M.
Rosenow . 453,916

Horses, anti-crib-biting device for, A. Lynch 453,932

Hog&es. tlippnra.tus for treating and taming, H.
FE o) L
Hose on the spindles of couplings, device for
fastening, J. Young..........ccoeeneieneennes .
Hub attachin, dev:ce, L. Faris.
Hydrant, L. Mertens..........ocovveeieeiinan..
ncrustation preventive, Draper & Holmgren
ncrustation preventive, Kassebaum & Darr......
ndicator. See Engine mdlcator.
Inhaler, C. L Coulter
Inhaler, F. L.
Inkstand, J. Adair.....
nsect catcher, A Ansley
nsect trap, J. M. King..
Jack. See Boot jmc
Journal bearmﬁ
Journal box, se! f-onllng H W.HIDL.
Key seat cut, ing mwcﬁines, attachi
Kiln, See Lime kiln,
Knobs, attaching, F. M. Stevens..,.......... 453,869, 453,81
Ladder or fire escape, folding, W. Heister . 453
Lamp, electricare,J. W.
Lamp for lighting and hentmg purposes self—ge ~
erating steam spray,G. Ros

453,721
. 453,791
453, 968
. 453816
L 453882
453,644
. 453,626
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Lamps, extensible standard for piano, N. John-
on.

I.amps manufacture of incandescent electric, R.
essen .

A.

(e nnana oR0B00a0a000

Lantern, tubular, F. Die ,760

Lanterns, dlssolvlng view attachment for mag c, 153,623

Lathe dog, C. W. Le Count. 453,761

Lathes or planing machi

453,616
453,794
5 453,871

Lime kiln or furnace, H. 453,774

Linotype machine, J. O. Clephane. 453,

Loading and unloadlnq apparatus, J 453,85

Lock. See H gate ck Nutiock.

Log loader, W E. Hi 453,864

Loom, J. Couche.. ........ ,625

LLoom shuttle tension device, W. Livingston 454,013

Looms, lay motion for, G. F. Hutchins....... 453,117

Lubricating composition, self, J. D. Brown........ 453,961

Lubricator. See Axle lubricator.

Lupuline, apparatus for extracting, J. F. Theurer 453,678
easuring and drawing mstrumenr. C. W. James. 453,906
easuring instrument, electncal . C. Wagner . 453,681
easuring vessel, D. A. ee. . 453,936

Meat slicer, R. Brown........... 4 1

Mechanical movement, I Good ,903

Metal beams, machine ‘for bendmg or straighten-

1n H. ATKeD . .coe oo eeeeaeraneanens 53,605

Mil Qee Cl'uslnng1 and grinding mill. Grinding

mill. Roller mi

Mould.  See Glass mould.

Motor. See Fan motor.

Nipple for nursing bottles, T. C. Chalk............. 453,61

Nose bag, G. D. Leonard.............. 53,718, 453,719

Nose ring for animals, E. K. Rea. ... 453940

Nut lock, F. Reynard............... 453,660

ot
Oil can and lar%pl filler, C. W. Proctor

01l cu
Oiler, i F. Guyott

Ordnance, making, R. J. Gatlin|

ng. . .
Ore_concentrating and separatlng apparatus, C.

. Fitch

Ore roasting furnace, J L Giroux
Pail, dinner, J. H. Ben:

Pail, dinner, W. Powell

Paxnt. §rease. etc., com

SiSIer . evurunerrnnns

Paper box machines, wetter for,

Paper cnttlng machines, slitter for, D. L. McCo

Parlntg machlne f
ou: in,
Pessary, rectal
Phonograph, T. A. Edison...
Pianoforte actlon. S. R. Perry
Pick, A. E. Francis.

Pill enumerator and bottling machine, F. L. Up-

Pln See Scarf pin.
Pipe clamp, Nettleton & Lee

Planer and key seating machlne, comblned por-

table. M. Morton
Planter, cotton, J.
Planter cotton, D. L
Plow, J. F. Akin.........
Plow subsoil, J Mallon

Pocketbook fram
Potato digger and arvester, C
Pressure machine, circular, J. w.c
’rlntmg lam
e for,

’rln ting lamp
Printing machine, C. B.
Printing mac| hlne,
Printing machine, A. W. g

Printing mac nnes, plate holder for,

kins
Pro llln
Puller. See Stalk puller.
Pulley, split, D. T. M Ni
Pump, C. F. All
Pump, D. Berridge.............
Pump governor, steam, T. Sha
Rack. See Dls%&y rac'k
Rail fastenlng,
Railway cattle guard J
Railway, electnc, J
Railway spike,
Railway swltch
Railway switch R Woods
Railway tie, D. H. Southwar!
Rake. See Hay rake.
Refrlgramr. Mlller & Carlile
Regis ister.
Regulator. See Feed box regulator.
Ring. See Nose rlng
Rod or pipe wrench, M. Cummins. .
Roller mill, J. A. A. Buchholz..
oller mill, A. Ingraham
] .ooﬂng,G S. Lee..........
otary engine, S. G Brosius........
lotary engine and pump, J. Morgan.
Rotary st eam engine, C.
Rule and try square
ash balance, J. P. B
ash fastener, C. E. Angell.
ash holder, 8. Collins...........
avings receptacle, C. O. Burns.
aw brazing clamp, W. C. Okey.
aw flling machine, F. Edge....
aw frame, hack. .I E Coleman
aw jin, B. W, Marston...........
aw tables, bevel zmde for, H
cale, coin-operated weighin,
carf pin and the like, S. Goldner.
cissors or shears, J. Langenberg. .
Screen. See Dust screen.

. Harper.

use, Parsons & Frazer
core card, R. E. Bean..
crew cutting tool, W. Hi
Seeder, J. V. Peacock,
econdary battery, S. C.
econdary battery, W. WwW. rlsco
eines, treating b, D, F. &W

ewing machine case, N. A. Hull.....
ewing machine knotter, A. W Coch

Devall
Shaft su
Shear: Scheewe -
Shlngle, metallic, F. L. Heiler. .
Shm’gle, metallic, A. A. Smyth
Ship’s table, W. A, Hallett
Snutter operating device, W. C.
Signal box, non-lnterference, F.W.
Siphon, portable, H. S Durand
Skiving machine, J. R. Scott..
Slate school. H.'C. Goodrich .
Slel h, J. Tyler

now plow, T. H. Fennell.
now plow, T. Rye.....................

odawater, apparatus for dispensing

Speaking tube.C L. Peirc
Speaking tube and earlphone,

Schluchtner........... SO0000A0BE0D00
8pigot, T. Savill

Spl%mnglxlnachlnes, saddle for top rolls of, W. T.
arro.

8poon, G. Gray.

Spraying device, W. J. Ruﬂ
Spring. See Vehicle spn
Spring shaplng machine, C
S&] rinkler.

':tam
Stas See Barrel
team and hot water
iteam boiler, W M. Mackay
Steam engine, E. C. Johnso!
team engine, A. Leckie
team engine, oscillatin,
ti rrup, J. W. Baker.
topper. See Bottle
tove, J. W. Calta..
tove, oil, C. H. Boec
Stove, vapor, J. A. Ma
street sprinkler, Nesmith
Surgical needle 'holder O A. Hoeller
Suspenders, E. J.

F. Shoem:
See Street sprinkler.
kpullerand cutter, combined, W. D. & U.

Tramway switch.

etal, G. Van Wagenen...........
Tablet, mess
Tea ket.tle. G. ipi

egraph, fire alarm G. F. Milliken.

Telephone attach t, E. E. Baker..
] X metallic clrc
time signal for, J. . .f O’Connel

Thill coupling, A .........
Thill couphng, o ls

Thrashi whmes, tooth for, I. G.
Tie. See Railway tie.

Timber, etc., coanng for T. Pridham
’mreshsettlng tf

Tool handle

"ooth amﬂclal 0 Payne

To: on ne, N.J . Halpine,
’L‘oy. der..cccceccccccnnee

boats, device for, B. B. Pease..

Miessner et al.
combined folding, R. Oerlem

mith.
G G Merry

ewing machine trimming mechanism

e consuming furnace, G. K. Gelger eta

combined, F.

alpha.bet.lcal pnnlt,lng,A J. Bradley .
nerator, W. C. nggins

shades and analogous artlcles,

shades, ty) eforil'l‘. Harper 453,770, 453,771
tre!

53, 757

Fare register.

1483612 t'o

Screen for magic lanterns and photographers’

ra|

hot, Tufts '&

aker

Switch. See Electnc swltch Railway switch.

Swivels, machine for the manufacture ofwrought

"able See Billiard table Ship 8 tab]e
G. Mol

ult test and

Colcord,

9 | POWer. can successtully compete with

Track fastener, F. S. Ketchum..
Tramway sthch W. Hosier
Transportation, elevated S. G
Trap. See Ball trap. Insect trap.
Treadle, pendulum bar, E. A. Cochra

Trough. See Kaves trough. Waterlng trough.

Tube. See Sg;akmg tube.
Type belt, S. H. Hoggson.
Typewriting machine,
Typewriting maclnne.
Umbrella fixture, F. Marti
Upright boiler, F. Wild
Valve for steam cylinder
Valve gear, l.llydraull , B
Valve, stop, J.

P€

$. Matthews.

Robinson. ,007
Vaporizer, W. H. Murray 453,818
Vehicle, Bacon & Holsin er 453,954
Vehicle spring, C. A. Behle: .. 453,924
Ventilating syst/em for bulldlngs, J.C. Bennett... 453,821
Ventilator, G. W. .. 453.638
Vessel ear, J. Naber, Jr 453,788
Vise, iron, J. O. Barrett.. 453,193

Wagon brake. J. W. Herrin.
Wagon, dumping, J. A. Klee:
‘Wagons, metal bodies for road C A Russel
Washing machine, W.J. Nor wo 5
Watch adjustment, C. E. Em 5
‘Watch balances, adjustlng halr sprlngs to, C. B

Emery
Watch bow fastener, E. Klahn

Watchmaker’s roller remover, M. L Sheehan 453,920
‘Watch movement, ,952
Water closet, J. Irf ,809
Water closet tanks, valve controlllng mechanism
for, Folger & DEATDOMM ... eeunrnsrnnrsensnnaens 453,
‘Water gauge, E. A. & J. Loughry 453,814
Water eater for ‘stoves, ranges, or furnaces J. a5
3

Watermg t,rough J. T. Thatcher. 5
Weavmg warp operating mechanism for cross,

.................................... eeeee. 453,714

Wheel See Car whee!
Wheels, spindle and box for, J Blessinger.. 453,960
Wood turning machine, A. Derouin................ 453,965
Wrench. See Rod or pipe wrench.,
Wrench,C. E.PiCKens. ..........cccovvueuiiirninrane. ,820
Zinc ores, apparatus for treating, Grutzner &

1<) 1 1) BB aRa000006000060006060000000060a0003000000 ,806

TRADE MARKS.

Baking powder, Yankee Baking Powder Company. 19,685
Canned fruits and vegetables, catsups, preserves,
jellies, and baking powder, Wilson Grocery

Company.........cooeeveeennnnnnnnn
Cigars, KFernandez, Corral & Co.
Cigars, W. Graf & CO.......cceveeiiiiiiiieiiiiiinnnnes 677
Cotton goods, Neuss, Hesslein & Co...... 691
Curry combs Sprmg Curry Comb Company.. . 19,668
Dumbbells, Narrangansett Machine Company...... 19,688
]dour, corn, National Starch Manufacturing Com-
................................. 19,678 to 19,680, 19,689
J ellles and confections, B. Beaumont Company 19,664
Maple sugar and sxrui Glynn ................. ,690
Mineral water, Bear itha Water Company........ ,672
Paper, writing, Ph. Hake Manufacturing Company 19,670
i)er, writi ‘Whiting Paper Company............ ,681
Pulleys, belt, Dodge Manu facturing Company. X
Shoes, children’s, Lamkin & FOster..........
Soap, family, N N. K. 'Fairbank & Company
Soap, laundry, J. Armsu-ongl_l ................... X
Sodawaters and medicateddrinks, Chicago Consol-
idated Bottling COmpPANY.......cooveeenuuneennns. 19,673
Splcﬁs and herbs for ﬂavormg foods, prepared, J.

(1] ¢ Y2 AR R 000000000000 nBA00R00e0aRoR 3
Tackle blocks, Fulton Iron and Engine Worl . 19,666
Tin plates, Cambria Tinplate Company 19,684

bacco, smoking, Sno . 19,692
‘Whips and whip lashes. Amerlc y 19,686
Yeast, dry hop, J. B. Cranston............ ... 19,682

DESIGNS.

Bottle, H. J. Hei 20,

Broom holder, H. Cnbbins . 20,827
Buildings, sldmg S_llate for, L. I. Sagendorph . 20,8%
Carpet, H. A. Griffin.......c.ocoivviinane . 2,829
Carpet. E. G Sauer ........ . 20,820
Chair back, H. J. Harwood.. . 20,818
Clock face, W. N. Brunner.. . 20,817
Grate front, E. T. Harris. . 20,821
Satchel or ba C Oswald ,819
Spoon, N. G. Davis......... ,828
Spoon, H. H, Jacobs 20,822
Spoon, F. M. Wlm.ing 20,828

Spoon, etc,, J. Karr. .....

Tire for wheels. rubber, ps..

A printed copy of the specification and drawing of
any patent in the foregoing ist, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordering please state the name and number
of the patent deslre and remit to Munn & Co., 361
Broadway, New Yor!

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
fomg list, provided they aresimple, at a cost of $40 each.

f complicated the cost will be a little more. Kor full
instructions address Munn & Co., Broadway, New
York. Other foreign patents may also be obtained.

Wdvertisements.

Inside Page, each insertion - = 75 cents a line
Back Page, each insertion = - - - $1.00 a line

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as earli as Thursday
morning to appear in the following week’s issue.

USE ADAMANT WAL PLASTER

It is Hard, Dense, and Ad-
hesive. Does not check or crack.
It is impervious to wind. water,
and disease germs.

It driesin a
few hours. It can be applied in
*-any kind of weather. Itisingen-
eral use. Licenses granted for the
mixing,using, and selling.

aaaress ADAMANT MFG. CO.
309 E. Genesee St.,
sSyracuse, N. Y.

Patent Foot Power Machmery
Complete Outfits.

Wood or Metal workers without steam

the large shops, by using our New
LABOR SAVING Machinery.
latest and most improved for practical al
shop use, also for Industrial Schools,
Home 'l‘ralnlngFeLc Cﬁalugue free.
neca Falls . GO,

695 Wat.er Street, Seneca Bglls. N. Y.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings, Contained in SCIENTIFIC AMERICAN SUP-

PLEMENT, 59. Price 0 cents. To be had at this office
wnd of all newsdealers.

The Sehastian-May Co.

Improved Screw Cutting

Ao &LATHES
Power

Drill Presses, Chucks, Drills, Dozsz
and Machinists' and Amateurs’ f
Outfits. Lathes on trial. Cata-
logues mailed on application.
163 to 167 Highland Ave.

SIDNEY, OHIO.

TALCOTT’S COMBINATION

PATENT BELT HOOKS,
W. 0. TALCOTT, Providence, R. 1.

USHMAN CHUCK

Complete line for all uses shown in new
illustrated catalogue, free to all.
Cushman Chuck Co., Hartford, Conn.

LIST OF BOOKS ON

ELECTRICITY

Art of Electrolytic Separation of Metals. By
G. Gore. Theoretical and practical. Fully illustrated.
8vo, cloth. London, 1890 3.

Arithmetn‘ of Electricity. By T. O’Conor Sloane,

AM,, h.D. This work gives Electric Calculations
ln such a slmple manner that it can be used by any one
having a knowledge of Arithmetic. It treats of calcula-
tions for wiring, resistance in geneml, arrangement of
batteries for different work, and issupplemented by the
most practical series of tables ever published. It is ab-
solutely indispensable to the practical electrician, as
well as'to the amateur. Fully illustrated. 1891....%1.00

Bellhangers’ Hand Book. With 97 illustrations.
lgy 2 B.lsgoadt author of ‘**Dynamo 'I‘enders Hand
0ok.”

Dynamo Tenders’ fland Book. A practical
guide for the operation of Elect,nc Light Installations,
giving, with the exclusion of all scientific terms, plain
information on electrical terms, arrungement of power,
theories of dynamos, diseases of dynawos, lamps, in-
struments, circuits. accumu'ators, safety regulations,
construction of tools, and in addition several usef
tables. By F. B. Badt. With 70 illustrations....®1.0

Dynamos nnd Electric Motors, and aIl about,
them. By Edward T'revert. Illustrated. 1891 . .

Dynamo Electric Machines. Principles 0! and
Practical Directions for Designing and bunstructlng
Dynamos, with an Appendix contalning several articles
on allied subjects, and a Table of Fqulvnlents of Units
of Measureme t. By Carl Hering. N. Y., 1690..%2.50

Dynamic Electricity and Mnaneusm. The
Elements of a Complete Comprehensive ‘I'reatise on the
Principles of Practical Electricity, in the author’s well
known, clear. unmathematical style. By Philip Atkin-
son, A.M., Ph.D,, containing 405 pages. 120 illustrations.
12mo. 1891 %:2.0

Electricity. The A B C of. An elementary manual
giving in simple language a general outline of the sci-
ence. 108 pages, with 36 illustrations. Wm. H. Meadow-
croft. 12mo, cloth, 1890.....cceevuuiieaniiens cinnnes 5

Electric Lighting. The Elements of Electric Light-

ing, including Electric_Generation, Measurement, Stor-
age, and Distribution. By Philip Atkinson, A.M.,
author of * Elements of Static ectricity. 5 Content.s:

lectricity a Mode of Molecular Motion; Alternate Cur-
rent Dynamos; Direct Current Dynamos Electric Terms
and Units; Eléctric Measurement; The 'Arc Lamp; The
Incandescent Lamg The ‘%torage Battery; Electric
Distribution, ete. Fourth edition. 20pages. 104 1Ilux-
trations. P S RS

This is a very complete work, and should be in the
hands of all who have to do with’ electric lighting appa-
ratus of any kind whatever

Decorative Electricity.
with a chapter on Fire Risks by J.
M.Inst.C.E. Illustrated by Herbert Fell, 18l....83.7 75

Electro-I’later’s Handbook. A Pracucal Manual
for Amateurs and Young Students in Electro-Metal-
lurgy. By G. E. Bonney. With 61 illustrations. Just
published. 12mo, 208 pages. cloth... .$1.20

Electric Batteries, Elementary Treatise on. From
the French of Alfred Niaudet, translated by L. M. Fish-
back. Kifth editiom. N. Y., 1890......oceeucncnrn. $2.50

Electricity in our Homes and Workshops. A practi-
cal Treatise on Auxiliary Electrical Apparatus. With
numerous illustrations. Sydney F. Walker. 12mo, cloth.
London, 1889 .

Electrical Instument Makinz for Amateurs. By
S. R. Bottone. A practical hand-book. Cloth, 175 pages,
b9 illustrations. .

Electrical Rules and Tables. A pocketbook of
Electrical Rules_and Tables for the use of Electricians
and Engineers. Revised and enlarged. 498 pages. 32mo,
Roan. %Ixth edition. 189l......... S ®2.50

Flectricity and Magnetism. Elementary Lessons
in Electricity and Magnetism. By Sylvanus P. Th ong)—
son. 171 illustrations and 442 pages. 189l..........

Elcctrical Dictionary. A Dictionary of Electrical
‘Words, Terms, and Phrases. By Edwin J. Houston, A.M.,
Electrician of the International Electrical Exhibition.
640 pages and 396 illustrations. 1889. 2.50

By Mrs. J. E. H. Gordon,
K. TI. Gordon, B.A

The author has aimed to givea concisedefinition of the
word, term, or phrase, and a brief statement of the sci-
ence involved in the definition, und to insert when possi-
ble, a cut of the apparatus described or employed in
connection with the word, term, or phrase detined.

Electricnl Engineerin ¥ By W. Slingo and A.
Brooker. A Practical Book for Electric Lig ht Artisaps
and Students. This 8 4 Comprehensive 1'reatise on the
more Important Modern Applications of Electricity.
630 pages. 300 illustrations

Electro-Motors, How Made and How Used. By
S. R. Bottone. A Handbook for Amateurs and Practical
Men. Illustrated. 7T'his book was originally prepared
chiefly as letters, in reply to queries addressed to the
Author on the construction of electro-motors, on their
many modifications, and on their mode of workm 8.
12mo, cloth. London, 1890. %1.20

Electro-Deposition., A Practical Treatise on the
Electrolysis of Gold, Silver, Copper, Nickel, and other
Metals and Alloys, with descriptions of Voltaic Batteries,
Mugneto and Dynamo Electric Machines, T'hermopiles,
and of the Materials and Processesused in every depart-
ment of the Art, and several chapters on Electro-metal-
lurgy. By Alexander Watt, author of * Electro-metil-
lurgy.” **The Art of Soap Making,” etc., etc. With
numerous illustrations. ‘I'hird edition. Revised. cor-
rected, and enlarged. London, 1889...... 0000000 .

Electricity for Engineers. By Charles Desmond.
A Clear and Comprehensive Treatise on the Principles,
Construction and Operation of Dynamos, Motors, Lam ps,
Indicators, and Measuring Instruments. also a Kull Ex-
Flan ation of the Electrical Terms used in the work. Il-
ustrated by nearly 100 Engravings, in 1 Volume. 12mo,
255 pages. 1. 0

Electric Bells and All About Them. By S.

Bottone. A Practical Book for Practical Men. Wlth
morethen 100 Illustrations. 12mo, cloth. Prnceredu%e(()l
Electric Light Installations and the Mannage=
ment of Accumulators. A Practical Handbook by
Sir David Salomons, Bart.,, M. A., Assoc. Inst. .. E.,
member of Council of the Society of T'elegraph Engi-
neers and_Electricians, member of the American Insti-

tute of Electrical Engineers. F‘lf}.h ?:igmon, revised
es.

and enlarzed With 99 illustrations 12mo,
cloth.. 1.50

Experimentnl Science. By Geo. M. Hopkins.
Natural Philosophy without a Teacher Simplified. In-

teresting Experiments in Every Branch of Physlcs De-
scriptions of Simple and Efficient Apparatus, much of
which may be Made at Home. Among Subjects treated
are Electricity in all its Branches, Magnetism, Heat,
Light, Photography, Microscopy, Optical Illusions, Me-
chanics, etc. world of Valuable Information. A
Source of Rational Amusement. A superb work for
Young and Old. 740 pages, neurlfv 700ﬂrst-c]ass engrav-
ings. Elegantly bound in cloth X

Incandescent Wiring Hnndlmok. th 85 illus-
trations and 5 tables by F. B. Badt. late First Lieut. Roy-
al Prussian Artillery, and authorof "Dynmno Tenders’
Handbook,” **Bell Hangers’ Handbook.” 18%0.. .

Lectures on the Electrro- Viagnet. By Sylvanus
P. Thompson. Authorized American Edition. Just
Published, Cloth, 1801 .. —oroan Boven $1.00

Practical Electric Bell Fitlln% A Treatise on
the Fitting- Up and Maintenance of Electric Bells, and
all the necessary apparatus. By F. C. Allsop. With
nearly 150 illustrations. b3

....................... 1.
Practical Electricity. A Laboratory and Lecture
Course for First Year Studeuts of Electrical Engineering
based on the Practical Definitions of the Electrical Units.
By W. E. Ayrton, F.R.S. Nearly 500 pages. and 180 i llus-
trations. Third edition. 18%0.. .. $2.50

Practical Electrics.—A Unlversal Hand book on
every-day electrical matters, including connections,
alarms, batteries, bells, carbons, induction, intensity and
resistance coils, dynamo-electric machines, fire risks,
measuring, microphones, motors, Ighr)no;zmphs. photo-
phones, storage andtelephones. eing the Electrical
portlon of the “ Third Series of Workshop Receipts.”
35 pages, 12mo, cloth. 1890,

Telephone.,—The Electric Telephone. By Geo ge
B. Prescott. Second edition, revised and enlarged. 512
illustrations. 790 pages. 1890........ ..cec.ceiennnnnsn $6.00

3 Any of the above books promptly sent by mail,
postpaid, on receipt of the price, by

MUNN & CO.,
Publishers of the *Scientific American,”
361 Broadway, New York.

" Send for ouwr Newand Complete Catalogue of Books,
sent free to any address.

© 1891 SCIENTIFIC AMERICAN, INC.

ELECTRICAL!

Agents wanted for Fine Electrical Sup] Is}lles of every
description. New plate catalogue and price list on re-
ceipt of 25 cents. Discounts to the trade.

NOVELTY ELECTRIC CO., 54 North 4th St., Phlla Pa.

WooDEN TAN
LaRGE v WATER TANKS
PLANS 2 7 A SFEC\ALTY

f‘PEv IFICATIONS F URNIS!
FOR FOUNDATIONS san[HS

Ne 217 E.MAIN ST.

VOF{ RAILROAG?:
[ wWATER WORKS,
MILLS . FARMS &¢

COMPLETL)Tur‘y\ I3
WE CYPRESS LUMBER.
CALDWELL&CO
LouisvILLE Ky

UNION MANUFACTURING & PLATING CO.
236-238-240 Carroll Ave.. Chicago, Manufacturers of

METAL SPECIALTIES FOR INVENTORS.
ALL KINDS OF PLATING.
Estimates furnished. Correspondence invited.

OIL WELL SUPPLY CO.

91 & 92 WATER STREET,
Plttsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS

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

STEREOTYPING.—A VALUABLE
series of lectures by Thomas Bolas. discussing the most
recent methods in this branch of typograpLy. With 23
illustrations. Contaired ln S( IENTIFIC AMICRICAN SUP-
PLEMENT, Nos. 773 and 974. Price 10 cents each.
To be had at this office and from all newsdealers.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to an. depth, from 50

0 3000 feet. We also manufacture
and furnish everythjng required
todrilland complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 ft. Send 6 cents for illustrated
catalogue. Pierce Artesian
and 0il Well Supply Co.,

80 Beaver Street. New York.

INVENTIOHS PRACTICALLY DEVELOPED

Drawings, Pattern Making, Experimental and Flne Ma-
chine Work of all kinds., MILLIKEN & MOUR,
151-153 Cedar Street, near West Street, New York

0TTO GAS ENGINES

33,000 SOLD.
Engines and Pumps Combined.

For COAL GAS
or GASOLINE,

SCHLEICHER, SCHUMM & CO.

PHILADELPHIA,
CHICAGO, NEW YORK.

ON GAS ENGINES.— A VALUABLE
Eaperby E. Delamare-Deboutteville, touchine upon the

istory of gas motors in general. and describing in de-
tail the ** Simplex’ engine invented by the author and
Mr Malandin. With 23 figures. Contained in SCIFNTIFIC
AMFRICAN ~UPPLEMENT, Nos. 715 and 716. Price 10
(éenlts each. To be had at tnis office and from all pews-

ealers.

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important lm{ni?]vellzxen 8. N
e Essential Features greatly perfected.
The Most Durable in Alignment. S
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A.
Send for Catalogue.

STEVENS PATENT
WING FIRM JOINT CALIPERS

With Wing and Set Screw.
OUTSIDE. No. 56 B
e List, by mail,

paid

8 |nch $]00 1 meh $l 50 18 |nch 3210
b 10 10 | 16 17520
12 - 1).3 All highly polished.

Ideal and Leader Spring Dividers and
Calipers, Surface Gauges, and Kine Ma-
y chinists’ Tools. (F Illustrated catalogue
free to all. J. Stevens Arms & Tool
‘Co., P.0.Box 280, Chicopee Kalls, Mass

JAMES L.EFFEL WATER WHEELS

ENGINES, and BOILERS.

JTAMES LEFFEL & CO.
FARLO ST., SPRINGFIELD, OHIO.
110a Liberty Street New York City.

GATES ROGK & ORE BREAKER

Capacity up to 200 tons per hour.
Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.
Builders of High Grade Mining
Machinery.

Send for Catalogues.
GATES IRON WORKS,
50C So. Clinton St., Chicago
215 Franklin St., Boston, Mass.

ICE HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from sea-
son to season. The air is ke })t dry and pure throughout
the year at a temperature o. 36°. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No.116. Price
10 cents. To be had at this office and of ‘all newsdealers.

T&SLAGK BARREL M
B A SPECIALT ey

JOHN GREENWOOD &CO.
ROCHESTER N.Y

Stored Energy

Accumu I-ATOR Street Car Propulsion.

THE ACCUMULATOR COMPANY,

L

44 Broadway, N. Y. City. 224 Carter St., Phila., Pa.
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IMPORTANT BOOKS

—FOR—

Sheet Metal Workers.

The Sheet Metal Worker’s Instructor for
Zine, Sheet Iron, Copper, and Tin Plate ‘W orkers, and
others; Geometrical oblems: Practical and Sim ple
Rules for describi ngwhe vnnons Patterns. By Reuben

. Warn, Tin Plate Worker. With Boiler Making, Men-
surauon ot Surfaces and Solids, Rules for Calculating
the Weights of Different Figures of Iron and Steel, etc.
Elaborately illustrated. 8vo %3.00

A Practical Workshop Companion for Tin,
Sheet lron, and Copper Plate Workers. Containing
Rules for describing various kinds of Patterns used by
Tin Sheet Iron, and Copper Plate Workers; Practical
Geometry ; Mensuration of Surfaces and Solids; Tables

of Areas and Circumferences of Circles: Japans, Var-
nishes, Lacquers, Cements, Compositions, etc. ByLe-
roy J. Blinn. 100 illustrations. 12mo.............. $'§.50

Galvanized Iron Cornice Worker’s Mannal.
Containing instructions in laying out the different Mi-
ters, and_making Patterns for all kinds of Plain and

Circular Work. Also Tables of Welghts Areas, and
Circumferences of Circles. By Chas. A. Vaile. Illus-
trated by 21 plates. 4t0............eeeeeeennnn $5.00

§F~ The above or any of our Books sent by mail, free of
postaye, at the publication prices,to anyaddressin the world.

8~ Owr large Catalogue of Practical and Scientific
Books, 8t pages, 8ro., ancl owr other catalogues and circulars,
the whole cavemngeneru branch of Science as applied to the
Arts, sent free and free of postage to any one in any part of
the World who will furnish uswith his address.
HENRY CAREY BAIRD & CO,,

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U.S.A.

HARPER’S
PERIODICALS

HARPER'S MAGAZINE, One Year - - $4.00
HARPER'S WEEKLY, One Year - - - - 4.00
HARPER'S BAZAR, One Year - - - - 4,00

HARPER'S YOUNG PEOPLE, One Year - 2.00

gF=Postage free to all subscribers in the
United States, Canada, and Mexico.

The volumes of the WEEKLY and BA-
ZAR begin with the first nuwmbers for
January, the volumes of the Youna
PeEOPLE with the first number for No-
vember, and the volumes of the MAGA-
ZINE with the numbers for June and
December of each year.

Booksellers and Postmasters usually
receive Subseriptions. Subscriptions sent
direct to the publishers should be accoin-
panied by Post Office Money Order or
Draft. When no time is specified, sub-
scriptions will begin with the current
Nuwber.

The MAGAZINE is an overflowing store of %ood litera-
ture and exquisite art—a delightful production deserv-
ing all the fame and all the material success which have
been won by it. The WEEKLY i8 a rarely illustrated
chronicle of the year’s events. There is no end of pleas-
ure and groﬂt in its pages. . . 'he BAZAR i8 a repo-
sitory of fashion, and a gallery of some of the finest
engravings of the time. . The YOUNG PEOPLE is
a treasure-house, fascinating to ever;

boy and girl as
well as to plenty of persons older.

remarkable and
valuable, an mstrucnve and delightful line of publica-
tions, indeed.—N. Y. Sun.

Address
HARPER & BROTHERS,
NEW YORK.
CILhAREK’S

Ventilating and Drying

FA ,

i’ ght Running, Adjustable
Blades, Self-0iling Bearings.
24-page catalogue free.
7 Also Rubber Press Rolls for Wool
and Yarn Washing and
Dyeing Machines.

GEO. P. CLARK, Manuf,
Box L. Windsor Locks, Ct.

STEREOTYPING; THE PLASTER AND

Paper Processes.—Composition and preparation of the
mould, the best alloys of metal and proper degree of
heat, trimming and mending the Elate. etc. A minute
description of both processes. with numerous illustra-
tions. A paper of great interest to every printer. By
Thomas Bolas, F.C.S., F.I.C. SCIENTIFIC AMERICAN
SUPPLENENTS, 773 and’ 774. 10 cents each.

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and 'to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-five years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Speclﬂcntlons. and the
grosecutlon of Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements
Assignments, Rejected Cases. Hints on the sale of
Patents, etc

We also send, freeof charge, a Synopsis of Foreign Pa-
tent Laws, showmg the cost and method of securing
Patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 622 and 64 F Street, Pa-
cific Building, near 7th Street, Washington, D. C.

Aome Automatio Safety
Engine.—*| Smmnny

After being on the Market Five Years

The “ ACME ?? siill Leads!

Sizes One, I'wo, Three, and Four Horse Power.
or Kerosene Oil fire, asordered. No extra insurance required on account of the oil fire.
Send for catalogue giving full particul

=% ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y.

Arranged for either NATURAL GAS
ars and prices.

PROPOSALS.

U S, Engineer Office, ARMY BUILDING, New
* York, May 23, 1891.—Sealed proposa.ls. in triplicate,
will be received at this office until 12 0 ’clock, noon, June
24, 1891, for the construction and delivery of one Iron
Roof Truss for Torpedo Shed at Sandy Hook, N. J. The
attention of bldders ls 1nv1ted to Acts of Cony 88'Fl'ess a&-

proved Februa.ry 885, and February 23, 1
age 332, and Vol. §4 page 414, Statutes at Lnrge ¥or
specifications, blank forms, and all information, apply

to the unders gned

. L. GILLESPIE, Lieut.-Col. of Enginecers

FIREFELT.

it to be superior to Hair Felt in Non-Conducting qualities.
for pipes and into sheets and rolls tor largze surfaces.

THE NEW NON-GONDUCTING MATERIAL

is a Flexible Felt Made of Pure Asbestos, in a
finely divided tibrous state, mdesnrucuble by heat and
unexcelled as a Non-Conductor. U. 8. Navy tests show
Made into sectional form
Send for Sam

Ashestos Boiler Coverings, Stenm Packings, Asbestos CPulh, Asbestos

Building Paper, etc.
THE CHAL

BRANCHES:—Philadelphia,

ERS-SPENCE CO., 39 and 61 Liberty St., New York.

Chicago, Pittsburgh, Boston.

=H-COMPLETE, STEAM PUM

=/ ONLY SEVEN DOLLARS =%
DEMAND THIS.PUMP _ -~ JXJJ

OF YOUR OR WRITE
DEALE TG US FOR PRICES.
~ " VanDuzen's PaTeNT

VaNDuzeN & TiFT.|

SOLE MAKERS |
—
O.—_/—/zs Y.

INCINNATI,
ECONOMICAL APPARATUS.—BY W.
H. Ince, Ph.D. Descriptions of apparatus which can be
eas ly made by uny one who possesses a certain amount
of ingenuity and mechanical skill—blow pipes, Bunsen
burners, steam apparatus, chemical apparatus. \Vith 2
figure. Contained in SCIENTIF.C AMERICAN SUP-
PLEMENT, No. 780. Price 10cents. Tobe had at this
office and from all newsdealers.

i
w!
I}
[y
of
2

| CHANDLER & TAYLOR CO’S
- SELF-CONTAINEDs

Are tested under
full load be- Z
4

12t0 80 H. P.in Stock
ALSO SUITABLE

BOILERS

on hand for imme-
diate delivery.
culars address

CHAN DLER &TAYLOR CO INDIANAPOLIS IND.

Scientific Pook (atalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed free to any address on application.

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

‘“STANDARD ”” EM5RYe, DRESSER

for ’I‘rumg and Sharpening Emery Wheels.

Price complete, with extracut er, . £2.00.
SingleCutters, without handic, 40 cents each.
Cutters supplied to fit any make of handle. If you do
not wish to buy complete tool, send 40c. with name of
the make of handle you have, and we will send cutter to
fit. Wnll last three times as long as any other make.
ANDARD TOOL CO., Cleveland, Ohio.
Our Twist Drills and Tools are sold by all dealers in
GF~ Send for Catalogue.

THE LEAD PENCILS

That Meet the Wants of All Pencil Users are

6 DIXUN’S AMERICAN 8. M."

GRAPHITE
Or other grades of hardness of same make.

Hardware and Supplies.

If your stationer does not keep them, mention the
SCIENTIFIC AMERICAN and send l6c. in stamps to
JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J.,
for samples worth double the money.

GYMNASTICS FOR GIRLS.—AN IN-
teresting account of the course of instruction glven
at the Berkeley Athletic Club for Ladies. With 18illus-
trations, Contalned in SCIENTIFIC AMERICAN SUPPI 1=
MENT, No. 73, Price 10 cous. To be huu ot thig
office and from ail newsdealers.

ARMSTRONG MAN'F'G. CO.
> D e 0

4.5 TR F
0u1' ADJUSTABLE STOCKS and DlEb
are universally acknowledged to be the

BEST !
We also make all our Tools 0
same m-mclxleJ of the BEST MA'I‘EI!IAL and
WORKMANSHIP, and always with a view
of time and labor saving in their use.

LU NN T BRchEPORT’ CONN. T

SEWING MACHINE MOTOR FOR AMA-

teurs.—By C. D. Parkhurst. Description of a very sim-
ple and eftective motor, with laminated armature, of
sufficient power to actuate a sewing machine. With 11
engravings. C(ontained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price10 cents. To be had at

this office and from all newsdealers.
<A~ SEPARABLE PANT§ BUTTON
h manufacturer

Patent for sale or will arran
Patented Augu:

on royalty.

1« ulars, address C. E.PERRY. Mllea Clty. Montana.

Engravings direct from photographs and other copy.

Our circular **N”’ shows specimens. Fine printing a specialty.

HARRISON CONVEYOR!

Hanaiing 6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &¢.
Sendfor | BORDEN, SELLECK & CO., § maS2¥2rs, ; Chicago, k.

HOW TO MAKE DYNAMO-ELECTRIC

Machines.—By Geo. M. Hopkins. With drawings toscale
and full directions for constructing dynamos of different
sizes. 1'he small machine is intended tor experimental
purposes. Will heat from 4 to 6 inches of platinum wire,
produce the electric light, decompose water rapidly.
magnetize steel, ring a largegong. give powerful shocks,
operate induction coils, and will, tor temporary use, re-
place 8 or 10 Bunsen cells. Contained in SUP PLEMENTS

99, Price 10 cents each. The larger ma-
chine plroduces eight 16-candle lights or one powerful
arc light. Can be arranged as a series, shunt, or com-

pound wound machine. Can be run tor a short. time by
two orfour men. _Requires one horse power for con-
tinued running. Best engravings of dynamo.ever pro-
duced. Details of every part shown. Winding of arma-
ture and field magnet plainly illustrated. Any intel-
ligent person with the aid of thesedrawingsand instruc-
tions may make useful, durable, and effective machines.
Contained in SUPPLLEMENT 600. Price 10 cents.

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

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.
85~Speed, Comfort and Safety,
AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO,,
STAMFORD, CONXIN.

VOLNEY W. MASON & Cv.,
FRICTION POLLEYS CLUTCHES and ELEVATORS

PROVIDENCE. RR. L.

FAMILY IGE MACHINE

L. Dermigny, 126 W, 25th St., N. Y.

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
azines, and Pamphlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
su plied for the low price of $1.50 by mail, or $1.25 at the
ce_of this p: ax Heavy board sides; inscription
“SCIENTIFIC MERICAN” in gilt. Necessary for
eve{{ one who wishes to preserve the paper. Address
MUNN & CO., Publishers SCIENTIFIC AMERICAN.

DEAFNESS & HEAD NOISES CURED

by Peck’s lnvmble Tubular Ear Cushions. W hispers
ful w enlll fail. boldF
only by F. Huwox, uas B’way, N.Y. Write for book of proofs| REE

Ice, etc., in a few
minutes. $10 & up.
State Rights for sale.

WORKING LOCOMOTIVES WITH
Petroleum Fuel.—By Thomas Urquhart. An interesting
account of the recent results of the author’s experience
in the use of petroleum refuse as fuel on an unprece-
dented scale upon the Grazi & Tsaritsin Railway, South-
east Russia. ith 52 iilustrations. Contained in Sc:-
ENTIFIC. AMERICAN SUPPLEMENT. Nos. 769 and
770. Price ten cents each. To be had at this olﬂce and
from all newsdeulers.

THE DAIMLER MOTOR

THE DAIMLER MOTOR CO.
is prepared to furnish 1, 22, and 4 Horse Power
GAS or PETROLEUM MOTORS
for all Industrial Purposes. Fully illustrated catal gue
and price list on application. Motors in operation at
Works, Stein way, Long Island City.
Office, 111 East 14th Street, New York City.

Clough’s Patent Duplex Gear Cutter
One pair of these cutters cuts a pitch of
interchangeable gear wheels from 15 teeth
toarack inclusive. For circular and prices
address R. M. Clough, Telland, Conn.

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

$10.00 to $50.00 :

DBQR.

er night. A

ight and pro-
fitable busi-
Macic Lanterns and Views of popu]ur sub-
8. Catalogues on application. Part 1 Optical, 2
h hematical, 3 Metenrological, 4 Magic l.anterns, etc.
L. MANASSE, 88 Madison Sireet, Chicago, Ill.

BLUE PRINT Fhaizraphic Supiics
gue.

————————————
T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia_

POCKET PEN & PENCILQ STAMP, WITH NAME,
B e |
f:{',,',;‘,‘;fcf‘,’;.f; N}:ow“n.bl;mnney.'l‘cml roe:
Thalman Mfg.Co. No. 365 Balt. St., Baltimore, Md , U.S.A.
ROSE POLYTECHNIC INSTITUTE

Terre Haute,Indlana.—A School of Engineering
Well_endowed, well equipped departments of Civil, Mechanical,
and Electrical Enmneanng, Chemistry, Drawing. Shops and La-
boratories. Expenees low. Address H. 'r. EDDY, President.

ICE and REFRIGERATING MACHINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.

ROPOSALS FOR IMPROVEMENTS IN
MAIL-BAGS, MAIL-CATCHERS AND
MAIL-BAG LABEL-HOLDERS.

PoST OFFICE DEPARTMENT, WASHINGTON, D. C.,
February 23, 15Y1.—Sealed proposals from patentees or
their assignees for granting the use of patented im-
provements in the mode of opening and closing mail-
bags of any kind, and in the construction of mail-bags
mail-catchers, and devices for labelling mail-bags, will
be received at t his Department until noon, on Wednes-
day, the second day of September. 1891. All proposals
must be in accordance with the specifications, which can
be ubtained from the Second Assistant PostmasterGen-
eral, Mail Lq(;npment Division,

N WANAMAKER, Postmaster General.

Experimental Science

BY

Geo, M, Hopkins,

Interesting Experi-
ments in Every Branch
of Physics. Descriptions
of Simple and Efficient
Apparatus, much of
which may be Made at
Home, Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
graphy, Microscopy, Op-
tical Illusions, Mechun-
ics, etc. A world of Valu-
able Information. A
Source of Rational
Amusement. A superb
work for Young and Old.
Illustrated Circular and Table of Contentssent free.

740 PAGES. 680 ILLUSTRATIONS.
PRICE, by mail, postpaid, - - = $4.00.
MUNN & CO., Publishers,

Office of THE SCIENTIFIC AMERICAN,

361 Broadway, New York.

FODT POWER LATHES

For Electrical and Ex-
perimental Work.
For Gunsmiths & Tool
Makers. For General

Machine Shop Work.
Hi h Grade Tools;
gant in design, su-
Pe rior in constructlon T'he best foot.
5 athes made, and quality considered, he
/[ cheapest. Send for catalogue and pnces
W.F. &'JOHN BARNES Co., 1999 Ruby St., Rockford, Ill.
NEW YORK TRADE SCHOOLS.—DE-
scription of the New York Trade Schoonls which were
established nine yearsago for the purpose of giving in-
structions to young men in certain trades, and to enab e
wung men alreadyinsuch trades to improve themselves.
ith 10 illustrations. Contalned in SCIENTIFIC AMENRI-

CAN SUPPLEMENT, No. 781. Price 10cents. To be
had at this office and from all newsdealers.

THE PREMIER CAMERA

IS THE BEST IN MARKET.

Simple of Manipulation.
Plates or Films are used.
The Shutter is always set.

PRICE $18.00.
Send for Catalogue and copy of Modern Photography.

ROCHESTER OPTICAL COMPANY,

14 S. Water St.,, ROCHESTER. N. Y.

STEEL TYPE FOR TYPEWRITERS

encils, Steel Stamps, Rubber and
)= Metal Type Wheels, Dies, etc.
il Miodel and Experimental Work
Small Machinery, Novelties, etc., man-
ufactured by special contract.

P New York Stencil Wks., 100 Nassau St., N.Y
DRY AIR REFRIGERATING MACHINE.

Description of Hall’s improved horiz ontal dr%alr refrlg-
erator, designed to deliver about 1 ic feet of
cold air per hour, when running at a speed of 100 revolu=
tions per minute, and capable of reducing the tempera-
ture of %0° above to 50° below zero. With five figure
showing plan and side elevation of the apparatus. a
diagrams illustrative of its pertormance. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 288. Price
10 cents. To be had as this oftice and from all news-

. 30|em|f|c A

he
 PUBLICATIONS FOR 189,

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

RATES BY MAIL.

merican

— S ——Y

The Scientific American (weekly), one year - $3.00
The Scientific American Supplement (weekly), one
year, - 5.00
The Scientific Amerlcan, Spanlsh Edltlon (month-
1y), one year, - - 3.00
The Scientific American Arehlteets and Bullders
Edition (monthly), one year, - - - = . 250
COMBINED RATES.
The Scientific American and Supplement, - -  $7.00
The Scientific American and Archltects and Build-
ers Edition, - - - - - 500
The Scientific Amencan. Supplement, and Archi-
tects and Builders Edition, - - - - = 9,00

Proportionate Rates for Six 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.

WORKING MODELS

INERY.

INVENTIONS DE

ED. Send for Model Cir

© 1891 SCIENTIFIC AMERICAN, INC.

ar. Jones Bros. £ Uu.. Lin'ti. 0.,
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Wovertisements.

Inside Page, each insertion = = 735 cents a line
Back Page, each insertion = = = = $1.00 a line
The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as earl i
morning to appear in the following wee

as Thursday
’s issue.

OVERMAN WHEEL cn., MAKERS,

CHICOPEE FALLS, MASS.
BOSTON, WASHINGTON, DENVER. SAN FRANCISCO.
A, 6. SPALDING & BROS., SPECIAL AGTS.
CHICAGO. NEW YORK. PHILADELPHIA,

DoYou RentaTelephone?

We sell outright and guarantee
better service than all other telephone
companies for short distances.

Have just displaced “ Bell ” Telephones
constructing our service for The Spen-
cer Wire Co., Spencer, Mass., 1%
miles; Wiley & Russel 1 Manufac-
turing Co., Greeuﬁeld. Mass.,
stations; ‘V'erer, Bushnell %
(xlensuer Co., Springfield, Ohio,
stations; also for many others.

Lines ea.snly erected and maintained.
A service once constructed will last 5to
10yearswithout repairs,

WWe connect on one line with the office. all
Completewith the di fferent floors o f warehouses, mills and
MBZB"e{i’ Big= factories, house and stable, mines, ete., etc.
mmediate connection afforded with the
telegraph, railway smtwn, and police authorities.

The only Telephone with the Bell electric using a

Receiver and ransmitter combmed.

end for Circular and Price_List,
NA'I‘IO'\A TE HONE MFG. CO.
620 (B) Atlantic Ave., Boston.

-
_oo"‘\«\\«ﬁ cONN kaot,u\
€S » VISVITARKESY.

4‘°«$‘

ANLMARYY %

DEVELOPMENT OF AMERICAN

Blast Furnaces. wlth special reference to large Yields.—
By James Gayley. escription of some of the princi-
pal blast furnaces 1n the United States, showing the
changes in design and practice by means of which ex-
traordinarily large yields have been obtained in the last
decade. ith 8 figures. - Contained in SCIENTIFIC
AMERICAN SUPPLFMF\ T, No. 77 6. Price 10 cents. To
be had at this office and from all newsdealers.

A TITRe - - — — o ———

.

*0¢8T ATHSITE

arsiazulid UL £auilent

Ww00D WOR KING MACHINERY

Hub, Spoke, “Ileel, Wagon,
Carriage, Bending, Barrel
Hoop, and Plow Handle

Fa,

BA LANLI\(x WIA(,HINERY.
PATTERN MAKERS' MACHINERY,
Largest variety in America.
¥~ Catalogues free. Address Box 26. fi
Wood and Metal Belt Polisher with Adjustable Arm.

NEW KODAKS

“You press the button,
we do the rest.”’

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent

. Films.
For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N. Y.

HUDSON’S GARDEN
Hose Mender,

So simple a child can use it,
Write for descriptive circular.
One box contammg 6 Tubes, X
Bands, lgmxr Pliers,
Eost paid, %1.00.
xtra parts sold
separately, All
dealers keep them.
Agents wanted.
CHAS E. HUDSON,
Leominster. Mass.

A% AMERICAN BELL TELEPHONE G0,

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. 186,787.

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

AND FINE GRAY IRON ALSO STEEL

EAB LE CASTINGS FROM spzcxu rNS

HOMAS DEVLIN X Co ¢ ke

ANN;
LEMIGH AVE % AMEFICAN ST PHILA * "“[‘{

SIENMEN'S

CABLES.

SUBMARINE, =+ =+
UNDERCROUND,
INTERIOR, =

)

Address,

L)

+ + TELEGRAPH,

+ + TELEPHONE,

ELECTRIC LIGHT.

Manufactured under authority of

SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO.
at their SCHENECTADY WORKHS.

Estimates furnished on application.

Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St NEW YORK,

ELECTRIC

PERCUSSION DRILLS

Marvin System of Percussion Tools.

Drill contains no commutator
nor moving contacts.

All circuits are protected in clos-
ed metallic cases.

More economical, simpler, and
more easily handled than steam or
air drills.

Safe and reliable. Not affected by
moisture, dampness, or dripping

water,
Weight of drill, with_tripod,
about 400 pounds.
Speed of drilling in
hard granite, 2 in. hele,
2 inches per minute.
Send for descriptive
- pamphlet and pr ces.
Edison General
Electric Co.
Edison Building,
Broad St., New York.

THE COPYING PAD—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to rega.re ‘the gelatine pad, and also the aniline ink
by whic! e copies are made, how to apply the written
letter to the pad, how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
438. Price 10 cents. For sale at this office and by all
newsdealers ln s.ll parts of the country.

GEAR CUTTING

Leland, Faulconer & Norton Co.,Detroit,Mich

** Motor of 19t" Century

Can be used Any Place. to do Any
Work, and by Any One. No Boil-
er! No Fire! No Steam! No
Ashes! No Gauges! No Engi-
neer! A perfectly safe Motor
for all places and purposes. Cost
of operation about ome cent an
houwr to each indicated horse pow=
er. For circulars, etc., address

CHARTER GAS ENGINE CO.
0. Box 148, sterling, Ill.

3{to 50 Ii. P.

_THE

Economy, Rollnbllny,
Simplicity, Satety.

ELECTRO MOTOR. SIMPLE, HOW TO
make. ByG.M.Hopkins.—Description of a small electre
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sutlicient power to operate a foot
lathe or any machine requiring not over one man power.
With 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 641. Price 10 cents. T0o be had at
this ottice and from all newsdealers.

MACHINE TOOLS

tngine Lathes, Planers, Shapers, T'ur-
ret Lathes, etc. g#=Sendl for Catalogue.
The Hendey Machine Co. Torrington, Conn,

woRKING MonEls Machinery, metal

or wood, made to order by MASON & RAUCH, successors
to J. F. Werner, 47 & 49 Centre Street. New York.

and Experimental

A Non-Conductmg Coverin

Liquid Paints,
87 Maiden Lane, New York.

ng for Steam and Hot Water Pipes, etc.
EADILY ATTAC D OR REMOVED BY ANY ONE,

ASBESTOS BOILER COVERINGS.

We areprepared to take contracts for applying Steam Pipeand Boiler Coverings in any part of ¢he Uniled States.
H. W. JOEHNS MANUFACTURING COMPANY,

SOLE MANUFACTURERS OF
H. W. Johms’ Asbestos Millbeard, Sheathings, Building Felts, Fire-Proof Paints,

Asbestos Roofin
Cﬁl’CAGO. PHILADELPHIA, BOSTON.

PATENT STEAM-PIPE CASING
T a—— —FOR—
Underzround Steam Plpes

A. WYCKOFF & SON,

o1 116 East Chemung Place,
et B ovsdosavea  ELMIRA, N. Y.

PEANUTS; THEIR GROWTH AND
Culture.—By J. S. Fowler. A valuable paper with 8
illustrations. _Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 7'7‘2. Price 10cents. To be had at
this office and from all newsdealers.

L 1\‘ 107 UPE ST,
30 CoRT cuseowscomuu\

MANUFACTORIES IN UNITED STATES,SCOTLAND,FRANCE,GERMANY & AUSTRIA.
Awarded the Grand Prize at late Paris Exposition.

THE 66 HANDY?”

GATE VALVE
isthesimplest and
best valve for low
. pressure steam
J and hot water
L % heating purposes for water,
! oils, and thick fluids for any
gres sure under 7 pounds,
ost much less than any other
gatevalve.
Lunkenheimer Brass Mfg. Co.
15-17 E, 8th St., Cincinnati, O.

NEW CATALOGU
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Jree of charge to any addre:
MUNN & CO., 3bl ‘Broadway, New York.

EVERY USER OF MACHINERY
SHOULD LEARN

Howto Use Loose Pulleys.

Useful information on this sub-
il {gct is given in our *‘ Catalogue
0.56."” Sent free to any address.

VAN DUZEN & TIFT, Cincinnati, Ohio.

—— MENTION THIS PAPEE. —

ARTIFICIAL INCUBATION.—A DE-

scri[;tion of the French process of raising chickens.

gures. Contained in SCIENTIFIC AMERICAN
SUPPLFMENT. No. 7'7%. Price 10 cents. To be had at
this office and from all newsdealers.

ATMOSPHERIC DUST.—BY WILLIAM
Marcet, F.R.S. An address delivered to the Royal
Meteorological Society. Lontalned in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 755. Price 10 cents.
To be had at this office and from all newsdealers.
MARINER & HOSKINS,

ASSA'E Rs & CHEMISTS 818. (,lai'é(g Et.. Chicago.

See Advertisement in this paper June 13,

A pamphlet of information and ab=
stract of the laws, showing How to,
Obtain Patents, Caveats, Trade
Marks, Copyruzhts. sent free. /4

Address MUNN &
361 Broudway.
: New York.

15arts. including

Bicycle Gatalogu,e F‘ree.

money can buy.
Strictly high grade in every particular.

$85 | ovell Diamond Safety $85

Diamond Frame Steel Drop For%ngs Steel Tubi

Adjusmble Ball Beanngs to all Run-
on Sadde. Finest material
in enamel and nickel.

No better machine made at any price.

als, Sug ens
Finishe

Send six cents in stamps for our 100-page illustrated catalogue
Rifles, Revolvers, Sporting Goods of all kinds, etc.

JOHN P. LOVELL ARMS C0., 147 Washington Street, BOSTON, MASS.

© 1891 SCIENTIFIC AMERICAN, INC.

PYICJELEVATORS.

GR

PA,siE.NGE‘ KEREICHT | S GRAVES &Son Rocussna NY.
NEW VQRK BOSTO
SCIENTIFIC A’\IERI(JAN SUPPLE-

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

BaLL

TOMATIC =~
UcuT orr ENGINE

MADEgyONLy INE
THE BALL ENEGR|E Fﬁo

.
THE PHONOGRAPH.—A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 63'2. Price 10 cents. T'0 be had at this
office and from all newsdealers.

NEW MAIL .

New Grade, $100.
CUSHION 'I‘éRES andTANGENT
o1

KES.
Handsomestand Best Diamond
Satety.

Send for Catalogue and Second-
Hand List.

Also Sole New England Agents for

LITTLE GIANT

PRICE, $35.00.
Only Boy’s Safety with a
y Spring Fork, prevemiug in-
jury to young riders trom
jar and vibration.

W READ & SONS, "S55tz

Bos'r()N, MASS,
TEE

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only 83.00 2 Year, Including Postage.
Weekly —532 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains siXe
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steamn Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemlstry. Electncny, Telegraphy. Photooranhe A=~t’

tnndes

oo eilliovh am ume ulLLEA States,
Canada, or Muneo, on recelpt of three dollars by the
publishers; six months, $1.50; three months, 1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully pluced inside
of envelopes, securely sealed, and correctly .addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.

O
THE

Scientific dmerican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and Includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Gecgraphy, Archzology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

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

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Single copies.10cents. Addressaad
remit by postal order, express money order, or check,

MUNN & CO., 361 Broadway, New York,

Publishers SCIENTIFIC AMERICAN,

Building  Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, richly
adorned with elegant pates in colors, and with other fine
engravings; illustrating the most interesting examples
of modern architectura) construction and allied subtjects.

A special feature is the presentationin each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, eto.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

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

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
U JOHNSON & CO.’S INK, Tenth and Lombard
Sts.. Phlladelphm,and 47 Rose St., 0pp. Duane, New Yark






