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METROPOLITAN SEWERAGE SYSTEM SURROUNDING BOSTON—ROUTE OF MAIN SEWER SHOWN BY HEAVY LINES,
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METROPOLITAN SEWERAGE SYSTEM SURROUNDING BOSTON-METHODS EMPLOYED IN CONSTRUCTION-VIEWS IN CHELSEA, MEDFORD, AND MALDEN.—[See page 390.)
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PNEUMATIC TUBES FOR MAIL SERVICE.

¢ A scheme that will revolutionize the mail service,”
is the caption of a recent dispatch from Washington
referring to transmission by pneumatic tubes. *‘ Pro-
posals,” so the dispatch reads, ‘‘are now in the hands
of Postmaster-General Wanamaker for the establish-
ment of a line between New York and Brooklyn, and
in Philadelphia, from the general post office to sub-
stations.” Systems of small pneumatic tubes have
for years been in use in Paris, London, Berlin, Vienna,
New York, and other places. They are used chiefly
for carrying telegraph messages between local sta-
tions. But they have not as yet *‘ revolutionized ” the
mail service, and are not likely to. The capacity of
the tubes is small, and the expense of working them
large.

There are other means of securing frequent delivery
which may be had for a tithe of the tube expense, if
only the already established means of conveyance,
such, for example, as is afforded by thestreet railways,
is intelligently utilized. As illustrative we may say
that messengers dispatched from the New York gen-
eral post office to the Brooklyn general office at inter-
vals of fifieen minutes would get the mail to Brook-
lyn faster than it probably could be distributed
throughout that city by the carriers and yet would not
cost, so it has been computed, 1s much as the interest
would amount to on a pneumatic service between
the two post offices. Following a like plan, if messen-
gers should be dispatched at short intervals to and
from the general post office and the sub-stations by
way of the elevated and cross-town lines, letters and
packages could easily be delivered between these
points as fast as it would be possible for them to be
distributed. Nor would the cost be anything like
that of a pneumatic service. This being the case, it is
to be hoped that the Postmaster-General will not
commit the government to any costly schemes like
those suggested.

&

THE METEORS OF NOVEMBER, 1892.
BY PROF. DANIEL KIRKWOOD, OF RIVERSIDE.

Within the memory of persons now living the meteors
called shooting stars were regarded as gaseous matter
generated in the atmosphere. Their true nature was
wholly unknown, and works on astronomy made no
attempt to account for their origin. Fortunately such
phenomena are now better understood.

Persons who happened to be in the open air on
Wednesday evening, November 23, had the privilege
of witnessing a phenomenon of more than ordinary
interest. A brilliant display of celestial fireworks com-
menced about six o’clock, and lasted several hours.
Meteors at the rate of several hundred per hour were
watched and counted by numerous spectators. The
writer, at early twilight, counted 150 meteors in thirty
minutes. Later, a neighbor made the number 700 per
hour, and the whole number seen at a single station
during the display must have amounted to thousands.
How are the phenomena to be accounted for? How
frequently do they occur? and When may they be
again expected ? were questions asked by many ob-
servers during the display in Southern California.

Aged persons remember Biela’s comet—a telescopic
body having a period of six years and eight months, or
three periods in twenty years. One of its returns was
due in the latter part of 1845. Instead of appearing
alone, as on former returns, it was seen as two separate
bodies, as far apart as the moon and the earth. The
dissolution of this wonderful body had therefore com-
menced, and thereturn (in 1852) was accordingly looked
for with still increasing interest. It came true to time,
but the fragments still further apart. That was the
last time it ever appeared as a comet. 1t was due in
1859, 1865 or 1866, 1872, 1878, 1885, and in November,
1892. This process of falling to pieces began, as we
have seen, in 1845, advanced from year to year till the
fragments became too small to be individually seen.
They pass, however, through our atmosphere, become
ignited, and are thus rendered visible. 1n a work en-
titled ‘‘ Comets and Meteors,” published several years
since, it was said of this shower’s predecessor : ‘* This
cometary mass will be in close proximity to the earth
about the last of November, 1892. Another brilliant
meteoric shower may therefore be expected at that
epoch.” This is the shower just seen, as predicted in
1873. The study of these periodic showers has estab-
lished many facts in regard to their phenomena—facts
now to be found in recent works on astronomy.

>

— - —————
DR. ERNST WERNER SIEMENS,

This well known electrician and engineerdied Decem-
ber 6, at Berlin, Germany, 76 years of age, having been
born at Lenthe, near Hanover, December 13, 1816. He
was the elder of the three bothers, Ernst W., Karl
Wilhelm, and Friedrich, all of whom have made bril-
liant records in science. Ernst Werner was educated
at the Lubec Gymnasium, and joined the Prussian
Artillery in 1834, where his eminent talents soon at-
tracted notice, and having passed through the mili-
tary schools, gained him the rank of lieutenant in

* Page 8.
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| 1837. While still holding this appointment in the
army he applied himselt with great zeal to the study of
practical chemistry and the physical sciences, and be-
came the inventor of the process of electro-gilding, of
the differential governor, and of the electric automatic
recording telegraph.

As member of a commission of the Prussian General
Staff for the introduction of the electric telegraph sys-
tem in place of the optical telegraphs, he proposed, in
!1847, the application of subterranean conductors, in-
sulated by gutta percha, by means of a press invented
by him for that purpose, which is still being used in
the manufacture of cables. With thehelp of these in-
sulated wires he succeeded, in the spring of 1848, to-
gether with Prof. Himly, in laying the first submarine
mines with electric ignition for the protection of the
harbor of Kiel from the Danish fleet. In the same
year he carried out the first great telegraph line in
Germany between Berlin and Frankfort-on-Main, and
in the following year the subterranean line between
Berlin and Cologne.

Dr. Siemens left the government service in 1850, and
devoted himself afterward entirely to scientific studies
and to private enterprises. In 1847 he had already
laid the foundation of the telegraph works afterward
carried on by him under the firm name of Siemens &
Halske in Berlin, the celebrated establishment which
was destined to become, and at present is, one of the
chief centers for the application of electricity to the
industrial arts.

The late Emperor Frederick III., of Germany, con-
ferred upon him the patent of nobility. He was also
the recipient of many other distinctions and honors.

Dr. Siemens' lectures and papers have been pub-
lished in the transactions of different learned and
scientific societies and in various periodicals.

Dr. Siemens’ was an honorary member of the British
Institute of Electrical Engineers. At the time of his
death he was engaged in building an electric railroad
in Berlin.

— < —
The Third Annual Mineralogical Exhibition of
the Brooklyn Institute,

The mineralogical section of the Brooklyn Institute
has had the good fortune to attract a group of col-
lectors who have combined scientific precision with the
more popular enthusiasm for beautiful specimens. It
has, therefore, been able to make a public exhibit at
once instructive and entertaining, and the exhibition
given last week by its members of selections from their
cabinets was unquestionably one of great merit. It
would have delighted the most fastidious, and to the
observer its numerous examples of mineralogical asso-
ciation, form, and distribution were of real importance.
The large room of the Institute devoted to the meetings
of the art section of the institution was well filled with
the cases of members of the mineralogical section, in
which, with much taste, care, and discriminating ar-
rangement, they displayed the treasures of their sepa-
rate cabinets. A brief and necessarily imperfect glance
at the many interesting exhibits will afford the readers
of the SCIENTIFIC AMERICAN some suggestion of the
varied and even brilliant exhibit.

Among the first cases to attract the visitor was that
of Mr. Charles L. Hatch, of Brooklyn, where a very
excellent suite of Paterson minerals were exhibited,
taken from the classic Hoxie's quarry, which has con-
tributed almost a new chapter in the study of second-
ary minerals. Among these was an amethyst group,
perhaps the finest secured at Paterson ; some of the pe-
culiar quartz pseudomorphs, prehnite; stilbite in process
of silicification ; datalite in large green ecrystals; very
large apophyllite prisms; cut and polished prehnite,
very charming with its mottled and clouded surfaces ;
a large henlandite, and some laumontite specimens.

Near Mr. Hatch were some striking objects in the ex-
hibit of Mr. J. W. Freckelton, the industrious and pains-
taking treasurer of the association. Here were inter-
esting sections of stalactites, horizontal and longitu-
dinal, showing their wave-like accretion; lamellar
copper-red zincites from New Jersey ; large pectalite
spheres from Paterson; a handsome calcite, with cleav-
age seams over its surface; and handsome apophyl-
lites.

Dr. R. W. Raymond showed a wood-copper with
reticuiated surface, apparently resulting from replace-
ment of ligneous fiber ; bright yellow gold most capti-
vatingly inclosed in white quartz, from Mariposa, Cal.,
and many other admirable specimens. Dr. S. E. Stiles
exhibited a pseudomorph of serpentine afteractinolite,
scattered in green blades over foliated tale, from Tomp-
kinsville, S. I.; and a curious hydrodolomite, from Mott
Haven, with pipe-like pustulose projections. Dr. J.
H. Hunt displayed a Paterson suite, among which was
a large mass of the quartz pseudomorph so characteris-
tic of thislocality, coated with quartz, hematite, laumo-
nite, apophyllite, and henlandite—a remarkable illus-
tration of mineralogical differentiation. Dr. Hunt
also showed a handsome tourmaline, from New Hamp-
shire, and the radiated rubellite in lepidolite schist
from San Diego County, Cal. Wm. Urban had the
distinetion of exhibiting the largestand most deeply
colored prehnite, from Paterson, a really splendid ex-
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ample ; and in his case were some very interesting fer-
ruginous stilbites from McDowell & Osborn’s quarry at
Upper Monteclair, N. J.; with remarkable analcites,
from Paterson. Mr. Frank B. Jones, of Brooklyn, ex-
hibited a choice selection of cut gem stones, with
unique conceits, as tortoises in quartz, alligators in
opal, slippers in pagodite, and faces cut in moonstone
and labradorite. L. M. De la Mater had a fine suite of
English minerals on exhibition, among which some
very acutely pointed scalenoluchal calcite was of inter-
est, and a very beautiful sprouting surface of dog-tooth
spar, handsomely shaded with iron stains.

Prof. D. S. Martin exhibited a unique collection of
salt, from Central New York, with specimens from
other American localities ; with an instructive map,
showing disposition of the salt mines south of Lake
Ontario. W. D. Schoonmaker exhibited a very choice
and carefully selected group, among which the beauti-
ful rubellite from California, the calcite spherules from
Guanajuato, Mexico, the fine English calcites, a tour-
maline implanted in quartz from Maine, and a fine blue
suffused halite were conspicuous. A. C. Bates gave a
very excellent impression of the composite forms of
quartz, making from this species alone a capital and
instructive display. The crinoidal displacement and
replacement in this case was noticeable. J. A. Gren-
ziger had some excellent fluorites and barites, with a
notable illustration of velvety pyrite. G. M. Mather
had a strong suite of agatized woods. G. O. Simmons
an instructive selection of species, among which the
malacalite, from Sing Sing, and the spheroidal dolo-
mite, Kremnitz, Hungary, attracted attention. Mr. A.
Chamberlain exhibited a very extensive and beautiful
suite of gem material, somewhat injured by yellow
labels. Geo. L. English showed the delicate and varie-
gated garnet and vesuvianite stone, from Mexico, in
slabs ; agates of much splendor, from Brazil ; a mag-
nificent series of rubellite, from San Diego, Cal.; stib-
nites, twinned calcites, cut stones, and opal, from
Barcoo River, Australia.

F. Braun, the indefatigable collector and investi-
gator, exhibited a long line of pseudomorphs, not all,
we should say, beyond question, but nevertheless mak-
ing one of the most suggestive groups in the exhibit.
With these were some very fine fossil species. Mr.
Braun’s exhibit was very extensive. W. G. Rothe fur-
nished a very elegant suite of minerals, among which
intersecting gypsum, from Austria; a huge marble
polished ball; aragonite twins, from Sicily ; hyalite,
quartz with hornblende inclusions, barite with realgar,
Bareno orthoclase, coppers twinned calcites, were of es-
pecial interest or beauty. J. Walker arranged a case
showing geographical or local distribution and associa-
tion of minerals at Paterson, Tilly Foster mine, Put-
nam County, N. Y., Franklin Furnace, and Hoboken,
N. J. These groups were worthy of especial notice—
they were so instructive and suggestive, and conveyed
such a sharp impression of the mineralogical facies and
spirit, so to speak, of each locality. Mr. A. H. Ehrman,
his neighbor, followed a similar plan, showing some
glorious canary-yellow willemite, from Franklin Fur-
nace, and some magnetite, with very conspicuous and
exquisitely ruled oscillations. Mr. W. Goold Levison
had a mica exhibit of great excellence, with a’curious
and interesting specimen of henlandite on a soft, papy-
raceous, altered sphere of pectolite. Mr. Chas. Hyde
Denison exhibited an amethyst of some size with the
quartz pseudomorph, from Paterson ; also excellent
caleozincite, from Ogdensburg, N. Y., which, with Mr.
Hatch’s from the same locality, were the best examples
of this species in the exhibit. Mr. Denison also showed
an interesting combination of calamine and azurite and
an example of the so-called masonite, from Natic, R. 1.,
of which two large bowlders were known at this local-
ity, one of which has been built into the foundation of
a cotton mill and the second one broken up and dis-
tributed in cabinets. Mr. Denison possesses a very fine
stilbite, taken at Paterson, and a gossan rock—cellular
and fragile quartz—wherein a decomposition of aurifer-
ous pyrite has left a precipitate in the rock of native
gold and sulphur.

Certainly the thanks of the community are deserved
by the mineralogical section of the Brooklyn Institute
for their energy and public spirit in making this ex-
hibit, and there can be little doubt, from the extreme
interest shown by both lay and scientific visitors, that
their efforts are recognized and will be remembered.

L. P. G.
- et r————————
Barley.

Barley as a regular grain crop is but little known in
the South. It is, however, one of the standards in
various parts of the world, in the old world especially.
All over the Pacific coast of North America.the grain
is extensively grown, taking the place of our Indian
corn as an element of food for horses and other live
stock on the farm or ranch. The California crop of
barley is immense, there being, as a rule, no corn cul-
tivated in that State except on a small scale in a few
localities, and then the product is confined almost ex-
clusively to the roasting ear patch. Not one horse in
a thousand in California knows what corn is.

1t is a little remarkable that our Southern people

Srcientific dmerican,

have so long neglected this valuable grain. It is more
valuable as a horse food than corn, and it is far more
easily cultivated. There is also more economy in
growing barley. With the majority of our Southern
farmers corn is one of the most troublesome and ex-
pensive of all the grains tocultivate. Togrow it success-
fully requires long and close attention, the season of
its culture and harvesting stretching from February to
November.

‘With the same expense of cultivation and labor gen-
erally put into a barley crop, the barley will be worth
largely more to the Southern farmer than the corn
crop gives on our average land, while the period of cul-
tivation and harvesting embraces only a few days
each in the fall and summer.

One of the great advantages barley has over corn is
that it enables the farmers to dispose of the employ-
ment and feeding of hoe hands through the long
months of summer. Another advantage lies in the
fact that one of the most valuable features of the bar-
ley crop comes in the rich pasture, or soiling, which
the plant affords in the winter time when green food is
scarce and;important. Experiments made by some of
our most progressive farmers in Georgia in the cultiva-
tion of barley show that it cannot only be grown with
great success as a grain crop here, but those experi-
ments have demonstrated clearly also that it is one of
our most valuable plants for soiling purposes.

The season of the year is now approaching for sow-
ing barley. We would advise our planters who have
not heretofore had experience in growing the grain to
plant a few acres as an experimental crop. The ground
should be well prepared, well fertilized and plowed
deeply ; and then the grain sowed very thickly and
harrowed in, leaving the land so that a scythe or mow-
ing machine can easily run over it—M. V. M., in
Houston Post.

—_— ——t—r—
The Hydrophone.

An ingenious electrical and telephonic apparatus
for defending roadsteads, anchorages, and mine fields,
by giving warning by visible and audible signals on
shore of the approach at night or during thick weather
of torpedo boats or other hostile vessels, has just been
subjected to experiments extending over several weeks
at the mining establishment in Stokes Bay, where it
was witnessed in operation by Colonel Vetch, of the
War Department, a committee of royal engineers from
Chatham, and various officers belonging to the Ver-
non. The instrument is called a hydrophone, and its
inventor is Captain McEvoy, the well-known torpedo
and submarine mining expert, formerly attached to
the Confederate army.

The hydrophone consists of two parts. One part is
placed at the bottom of the water outside the anchor-
age or mine field at a depth of from five to fifteen
fathoms, and the other is fixed in a station on the
shore, and the two are electrically connected by cable
at distances of from one to five miles. In the present
instance the instrument was sunk in seven fathoms and
about 300 yards off Fort Gilkicker. The submerged
part consists of a bell-shaped iron case, three-quarters
of an inch thick, 20 inches in height and extreme
diameter, and weighing about 340 pounds. At the top
is fitted a sensitive vibrator or diaphragm inclosed in
a copper box. Itisformed of a plate of ebonite with

carbon attachments, and when the case .is submerged !

the delicate mechanism is kept clear of the water by
means of the column of compressed air, which is in-
closed as in a diving bell. No sooner does a torpedo
boat approach within a radius of half a mile or a man-
of-war within a mile than the pulsations of her pro-
pellers produce a vibratory movement inside the case.
These vibrations are transmitted to the station on
shore in the following manner :

The electric current from the land battery passes
through the vibrating mechanism and also through
the apparatus on the shore, in the circuit of which is
placed an instrument named a Kkinesiscope, which is
somewhat of the nature of a galvanometer. By means
of this the perturbations in the water are communi-
cated to a needle flickering in a graduated are, and
when the oscillations become pronounced the needle is
clutched by a magnet at the end of the arc. Contact
is thus made, and the vibrations in the submerged case
are made visible and audible by means of flashing
lights, the firing of a gun, and the ringing of a bell.
Telephonic signals are also transmitted through the
samecurrent. The whole of these operations weresuc-
cessfully performed in the presence of the visitors.

The idea is that for coast defense a number of hy-
drophones should be sunk in the approaches to a port
or dockyard and connected with a central station, and
that, as soon as one of them has given its warning of
the neighborhood of an enemy, the information should
be communicated to the threatened rcint by inde-
pendent cables. It is contoended, also, that another
field of operations is open to hydrrmhones in danger-
ous zones around certain well known headlands that
are frequently fatal to shipping in dense fogs. Cap-
tain McEvoy would connect a danger zone by means of
hydrophones with the nearest coastguard stations. By
these means a ship would be warned of the danger it

© 1892 SCIENTIFIC AMERICAN, INC.

385

was in by the automatic firing of a gun or flashing of
a light.

London Fog.

The smell of London fog is, in fact, that of wood
burning. This naturally suggests that if the lighting
of fires could be dispensed with, much of theevil might
be mitigated. Or if coal fires could be allowed to burn
slowly overnight, so as to dispense with morning light-
ing, the nuisance might—to some extent, at any rate—
be avoided. Although all are agreed that fogs and
mists constitute a pest which must be got rid of, there
remains one compensating advantage which has often
been overlooked. It is reasonable to suppose that a
fog effects a partial purification of the atmosphere.
This is borne out by the fact that when a fog subsides
the deposit contains the carbon, sulphur, organic bases,
and other injurious and irritating particles which
formerly existed in a state of suspension in the atmo-
sphere. Just as water is freed from objectionable sus-
pended matter by the addition of an impalpable pow-
der, or a mixture which gives rise to a fine precipitate,
so probably is the air deprived of suspended impurities
by the subsidence of the moisture particles in which
the impurities become entangled. It is a matter of
common observation that the air is remarkably clear
after the subsidence of fog or mist. Wind or rain are,
however, equally effective and much more agreeable
agents in accomplishing this purification. If we can-
not get rid of mists while we are beset with the peculiar
conditions which characterize the climate of this coun-
try, we can at least make an attempt to prevent the
temission of those particles into the air which convert
that mist into the intolerable and irritating vapor ever
known and remembered as London fog.—Lancet.

————— e —
A Word to Mail Subscribers.

At the end of every year a great many subscriptions
to the various SCIENTIFIC AMERICAN publications ex-
pire.

The bills for 1893 for the SCIENTIFIC AMERICAN, the
SCIENTIFIC AMERICAN SUPPLEMENT and the ARCHI-
TECT'S AND BUILDER’S EDITION of the SCIENTIFIC
AMERICAN are now being mailed to those whose sub-
scriptions come to an end with the year. Responding
'promptly to the invitation to renew saves removing
‘the name from our subscription books, and secures
without interruption the reception of the paper by the
subscriber.

PRICES.

The Scientific American (weekly), one year ....cocoeeen... $3.00
Supplement of the Scientific American (weekly), one year. 5.00
Architect's and Builder’s Edition of the Scientific American
(monthly), one year............ .. . 2.50
La America Cientifica, Spanish edition of the Scientific
American (monthly), One year....ocee oo cocvvivnnencees 35.00
COMBINED RATES.
Tha Scientific American and Supplement..........oeunene. $7.00
The Scientific American and Architect's and Builder’s Edi-
120 4eseseses cessessoneasras 500
The Scientific American, Scientific American Supplement,
and Architect’s and Builder’s Edition............ccuueun. 9.00

This includes postage, which we pay. Remit by
postal or express money order or check to order of
Munn & Co., 361 Broadway, New York.

Purifying Black Lead.

The following are four processes which have recently
been patented for effecting the purification of black
lead, with a view to removing iron and other impuri-
ties and obtaining the resulting product in a fine state
of division :

(a) Pulverized black lead is moistened with concen-
trated nitric or sulphuric acid, or both. It is next
washed till the wash water is free from acid, and then
calcined.

(b) The black lead may be heated with a solution of
bichromate or permanganate and acid, and subse-
quently calcined.

(c) Brodie’s process may be employed by substitut-
ing nitrice for sulphuric acid.

(d) The black lead is heated with concentrated nitric
or sulphuric acid, scooped out, washed, and calcined.

To obtain a finer product, the black lead obtained at
the end of these processes can, if desired, be thrown
into water, stirred, scooped off, and dried.
. -—

Lubricating Composition.

A composition which is designed for use with bear-
ings, commutator brushes, projectile covers, may, it is
stated, be prepared by mixing plumbago in excess
with wood or other vegetable fiber. The materials are
mixed with water, and the plastic mixture moulded
under pressure. The mould isso arranged that the
water in escaping tends to set the fibers on end with
regard to the bearing surface. When moulded the
articleisdried and impregnated with linseed oil, and the
oil finally hardened by the application of heat. The

process is patented.
———————r————————

Todine Soap.

In order to prepare a soap containing iodine it has
been suggested to first iodize the fat or fatty matter by
heating it with iodine, and then saponifying in the
usual way.
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AN IMPROVED EXHAUST NOZZLE.

The improvement shown in the illustration is de-
signed to enable a locomotive to use a larger exhaust
opening, which may be placed nearer the stack, thus
forming a milder and more continuous draught and
avoiding much of the back blast on the fire, the milder
draught also drawing lesssparksthrough the flues, and
facilitating the more complete combustion of the gases
in the fire box and flues. The invention has been

UMHOLTZ S EXHAUST NOZZLE.

patented by Mr. Charles W. Umbholtz, of Bristol, Tenn.
Tne stand pipe is connected as usual with the exhaust
passages from the cylinders, and in its upper con-
tracted end are held set screws engaging lugs pro-
jecting from the lower end of a nozzle held in the re-
duced end of the stand pipe, so as to form a space
between the inner surface of the stand pipe and the
lower end of the nozzle. Centrally above the nozzle is
held an inverted cone secured to an arm sliding ver-
tically in guideways on one side of the stand pipe, the
arm being secured at the desired height by a set screw.
The cone spreads the exhaust steam passing up
through the nozzle, the spreading being increased or
diminished by raising or lowering the cone. The use
of the larger exhaust permitted by this improvement
is also designed to afford relief from back pressure in
thecylinders, and it is claimed that the device will effect
a material saving of fuel.

THE HENRION DYNAMO.
' The machine we illustrate is of French design and
manufacture, being built by M. Fabius Henrion, of
Nancy. The armature is of the
disk type and the three pairs of
parallel circuits are coupled to-
gether, so that only two pairs of
brushes are required. Four or
six may, of course, also be used.
The frame of the machine is de-
signed so that the top part can
be lifted off, allowing the arma-
ture to be removed with ease if
such a necessity should arise.
One of the most interesting
points about this machine is the
system of lubrication employed.
The bearings are kept well oiled
by the ring method; the rings,
however, are made with numer-
ous perforations, so that they
pick up more oil than the usual
smooth form. The bearings also
contain strainers, so that the
machine not only carries its own
self-acting lubricator, but also
an oil filter for each bearing.
These machines are wound for
any desired output, and are fre-
quently made to compound up
to allow for the loss in the leads.
—Industries.
— -t ———————
Myrabolams,

The myrabolams of commerce
consist of a mixture of the fruits
of several species of Terminalia,
the principal being 7. Chebulla,
T. bellerica and 7. citrina. My-
rabolams have for a long time
been used in this country as a
tanning material, and several
species, particularly 7. bellerica and Chebulla, are used
as medicines in the East. Full descriptions of the uses
of the fruits have been given by Hooper, Dymock, and
others, and an analysis of the fruits of 7. bellerica has
lately been published.

It has been suggested that commercial myrabolams
would form a useful addition to our list of astringent

Scientific Amervican,

bodies, besides tannins, are present, and what advan-
tages this drug possesses, if any, over other astringent
substances, that this analysis has been attempted.

Dr. Apery (of Constantinople) has very strongly re-
commended the use of myroblams in the treatment of
dysentery and diarrhea, and also considers the drug
to be cholagogue.” He describes its effects in the treat-
ment of dysentery as very remarkable.— 1.'"Union Phar-
maceutique, 1887.

Protection Against Frosts,

The San Francisco Chronicle, in speaking of the dis-
astrous freeze of last December and methods to pre-
vent a recurrence of the disaster, says that a Mr.
Everest, who was formerly engaged in manufacturing
petroleum oils, has been experimnenting for several
months with other materials for burning in place of
tar and brush, and has perfected an apparatus which
it is claimed will prevent the frosting of fruit even
when the temperature falls as low as 18 or 20 and re-
mains there for several hours. This heating apparatus
has been placed throughout Mr. Everest’s eighty acre
grove at a cost of over $2,000 and is being adopted
by several other growers. It will not be patented,
and is a simple device that any horticulturist may
prepare.

Briefly described, the contrivance consists of a 100
gallon iron cask on each acre filled with oil, from
which two pipes run along between the rows of trees,
with half a dozen elbows to the acre twenty feet apart,
over which are flat sheet iron pans into which oil
spatters and burns as it vaporizes. Burning at the
rate of one gallon per burner every hour, an intensely
hot flame is made, which rises several feet and creates
also a dense smoke which acts as a smudge. The cost
of the plant is about $25 per acre, and the oil should
not cost over $7 an acre in the coldest winter. It is
believed that this method will eventually be largely
used, not only for citrus orchards, but also in growing
winter vegetables wherever there is danger of frost.—
Florida Agriculturist.

———————————— 4+
Loz Haulinzg Apparatus,

One of the most unique mechanical devices resorted
to of late is that for inclined and horizontal log haul-
ing at the Hudson River Paper Pulp Mills. The
arrangement consists of an endless detached chain
running in a recess at the bottom of a trough, having
special links with log teeth every five feet, and pass-
ing over sprocket wheels whose centers are a hundred
feet apart. The head wheel is twenty-five feet above
the foot wheel, and the head end of the chain swings
and can be raised or lowered by means of a small
winch to suit the depth of the water. The logs are
floated to the haul-up and, as they come around the
foot wheel, are caught on the teeth of the chain and
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THE HENRION DYNAMO.

carried up the incline at the rate of one hundred
and twenty-five a minute ; on arriving at the top they
are discharged into a horizontal log hauler, having
head and foot wheel nearly six hundred feet apart,
the whole being similarly constructed to the incline
haul, the return chain supported by toothed idlers, and
a deflecting piece is placed across the horizontal con-

drugs, and it is with a view of ascertaining what:veyor, by which the logs, elevated by the chain, are
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thrown out of the trough and rolled over the side up
on long skids. Great saving of time and cost is thus
effected, twenty-five horse power being employed,
though some of the logs are of immense size.

AN IMPROVED BREAST COLLAR.
‘With the collar shown in the accompanying illustra-
tion, the pulling strain is designed to be thrown on the
animal’s shoulder proper, the point of the shoulder

CAIN'S- BREAST COLLAR.

being relieved from pressure, thus giving comfort to
the animal and permitting walking or running with
the greatest ease. The improvement has been pat-
ented by Mr. C. T. Cain, of Owensboro, Ky. The
collar is connected near its rear ends with the neck
strap, and at its ends with the traces, in the usual
manner, and within the sheathing of the collar are
permanently shaped metallic shoulder plates. The
plates are formed of steel or spring brass, so that they
will permanently retain their shape and yet yield
sufficiently to be perfectly easy to the shoulder, each
plate being bent edgewise vertically in one portion,
and having its rear end inclined downward and rear-
ward to align with the traces, together with a par-
ticular curvature and inclination at the forward end.
The collar assumes the same shape as the plates,
so that all strain on the point of the shoulder is re-
moved and distributed higher up on the shoulder
proper. The collar is left perfectly flexible between
the shoulder points where it crosses the windpipe, and
thus all liability of choking is avoided, while a much
freer shoulder action is permitted than is possible
with a metallic bar extending throughout the length
of the collar as heretofore. The
collar also looks easy and com-
fortable and is elegant and
graceful in appearance.

The Leather Industry,

A separate building for shoe
and leather exhibits, paid for by
subscriptions of those engaged
in these trades, is being con-
structed at Chicago, at a cost of
more than $100,000, and this
building will contain, says the
Shoe and Leather Reporter, not
only illustrative exhibits, but
gems of art. The possibilities
of decorating with colored, var-
nished, embossed, satin, Japan-
ese and Oriental fancy leather
will all be tested by experts
whose aim will be to excel in this
new field. It is likely to open
an era of embellishment which
will bring leather into more
general use in the household.
The Japanese leather embossed
with the strangely bedizened fig-
ures from real life in that coun-
try will be an artistic revelation.
This material is as thin as paper,
but possesses great toughness,
and is soft and yielding to the
touch. It is beingused in Eu-
ropean drawing rooms in place
of textile fabrics, for inside cur-
tains. This is a new use for
leather. The walls of the official
rooms will be sheathed with up-
holstery leather, and ceilings
frescoed with appropriate designs. On the walls will
hang more than two hundred pictures (full size and ori-
ginal colors), representing the shoes worn in every age.

O
-+

A CERATE for wounds, cuts, sores, burns, scalds, and
the like : Resin, 1{ pound ; clarified beef suet, 3 ounces;
boil a quarter of an hour ; add 2 ounces beeswax ; boil
for a half hour longer, and allow to set.
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THE HYGIENIC TREADMILL,

Gymnastics are much in vogue at the present time,
and the apparatus illustrated herewith is intended to
assist in the development of muscular forcein a similar
manner to that obtained by walking or running, with-
out the necessity of leaving the house and of being
exposed to the inclemency of the weather. The appa-
ratus illustrated also gives relief to those troubled
with obesity, as exercise with it tends to a reduction
in weight without the fatigue attendant upon going
to and from places where more scientific treatinent is
administered.

It 84 composed of an inclined plane formed by a

side pieces, which, with the pieces at the end uniting
them, form the principal part of the apparatus. The
rollers and their mountings rise and fall in a groove in
the upright support, which is composed of two up-

places. These upright pieces form the points of sup-

port for the persons making use of the apparatus. The

it

THE HYGIENIC TREADMILL.

rollers are made of wood covered with cloth over
stuffing, or covered with rubber, which gives greater
purchase for the feet. The method of working is very
simple. The person desiring to exercise mounts the
rollers, which are set in motion by the weight of the
body. By their motion they tend to carry the feet to
the lower portion of the apparatus. This can only be
counteracted by a brisk movement of the limbs and
feet, similar to walking or running, and must be kept

‘rubber umbrella ring and a small
'rod or smooth string.
rights fastened together by cross pieces at several:

up continually, or the feet will be thrown off the appa-
ratus. The amount of the exercise can be regulated
by raising or lowering with the serew. The higher the
top of the inclined plane, the moreviolent the exercise.
The effect produced by the rapid motion of the limbs
is to produce a sensation of heat over the entire body,
equivalent to that obtained by running or a long
walk.—Les Inventions Nouvelles.

ROD AND RING EXPERIMENT.

BY GEO. M. HOPKINS.

A curious result of the combination of the force of

>

‘gravity and of centrifugal force is illustrated in the
series of rollers kept in place by axles running in the

annexed sketch. The experiment
here illustrated is very simple, re-
quiring for its execution only a

The ring is
placed over the rod and twirled.
It keeps up its rotation while slowly
descending, and it will persist in
maintaining its motion when the
rod is swung like a pendulum as
shown in Fig. 2. By dextrously
turning the rod end for end before
the ring completes its excursion,
the operation will be reversed and
the ring will again travel down-
ward. When the rod is held verti-
cally, as in Fig. 4, the best results
are secured. A smooth string an-
swers a very good purpose when
strained in the mmanner shown in
Fig. 5, ©. e., with the upper end of
the string grasped firmly by the
hand while the lower end is held to
the floor by pressure of the foot.

This experiment is capable of
some modification ; for example,
a pure rubber tube may be substituted for the string,
or, with a rod inserted in it, it may be substituted for
the rod, and a light metal ring may be used instead of
the rubber ring.

The explanation of the behavior of the rubber ring
will be readily understood by reference to Fig. 6, from
which it will be seen that the line of contact between
the ring and the rod is oblique ; in fact, it corresponds
to a portion of the spiral desecribed by the ring in its
passage down therod. The friction due to the pressure
resulting from centrifugal force prevents the ring from
making a direct line of descent, while its inclined
position compels it to take a spiral course down the
rod.

The ring rolls by internal contact with the rod, but,
to make one revolution on its own axis, it must roll
around the rod nearly as many times as the diameter
of the rod is contained in the internal diameter of the
ring.

e el 4B o
SOME OF THE “CHOLERA STREETS” IN
BY ANNESLEY KENEALY.

It was believed in Hamburg during the * terror
reign " of the recent epidemic that the coming spring
will see a revival of some, at least, of its horrors—that,
with the bursting of the new year’s buds, the seeds of
disease, also having lain dormant during the winter
months, will rise again into existence and more or less

HAMBURG.

activity ; and it has been decreed that hygienic meas-
ures shall be well afoot in order to trample down the
noxious growth in summary fashion. But one cannot
help fearing that there is in Hamburg soil too suitable
for its quickening for this to be an easy task.
Something may be done in the way of temporary
sanitation, such as disinfecting, cleansing, and strict
supervision of existent conditions; but between this
and the springtime there is no time for such radical
measures as are needed. Until a fresh water supply
can be arranged—and this is a lengthy undertaking—
people must continue to drink the Elbe water, which,
though it may not now contain cholera germs, is
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ROD AND RING EXPERIMENT.

yet so impure that its continued use deteriorates the
health and vitality, so that its victims succumb readily
to such germs when they do attack. And though the
proclaimed ‘“cholera-strassen” be rigorously closed,
and their occupants compelled to find other quarters,
this is but a drop in the cup, for there are too many
such equally unhealthy *‘strassen” to make it possible
for all to be closed without further and most danger-
ously overcrowding the poor streets into which their
evicted tenants must pour.

During the winter building operations must be prac-
tically at a standstill, and the spring will be upon us
almost before there has been time even to make plans
of the new houses which are to rise upon the ruins of
the old. Many thousands of persons must, therefore,
continue to occupy tenement houses so closely crowded
together that one can almost touch hands from the
windows of opposite houses; with doorways so low
that a man must bend his body to enter; while upon
the narrow, ill-paved footway more or less of the refuse
of the overfilled houses is thrown.

On one occasion, during my stay in Hamburg, ob-
serving a quiet, orderly crowd in one of the main
streets, I stood to see its cause. I found it arose from
the fact of a number of work people, who, returning
from some manufactory, were filing into the narrow
street in which they dwelt. This was so constructed
that the passage to it ran under part of a tall building
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which blocked the whole upper entrance, leaving only
a sort of doorway below, capable of admitting only
one person at a time. Inside the street, which wasa
long and crowded one, two persons could walk
abreast ; and so they wended their way, turning off
singly or in groups into the low, dirty doorways that
led to what they called *‘ home.”

To beams stretched across from house to house be-
tween the upper stories lines were attached, from
which many ill-washed, ragged garments drooped—I
had been on the point of writing * fiuttered,” but that
would indeed have been an exaggeration of speech in
dealing with the powers of the languid air that stag-
nated there.

The few opened lattice windows almost met across
the street, so that close, unwholesome rooms practi-
cally ventilated themselves into rooms equally close
and unwholesome. That the atmosphere within was
better than that outside I should have been glad to
believe, but when I noticed sundry sickly-looking,
sallow mortals come to the doors and windows and
breathe in with evident relief the exhalations of the
squalid street, I was bound to conclude otherwise.

And this was only one of many such which will
certainly not be a thing of the past by the time
the primroses come. A very eminent chemist, in the
face of the inherent vitality of disease germs, has
characterized disinfectants as dangerous on account
of the false security they engender; and certainly any
attempt to destroy by means of disinfection the evil
factors that must abound in ‘‘rookeries” such as I
speak of, would exemplify the very dangerous pos-
sibilities of the story of disinfectants.

Only the wholesale destruction of these places, and a
religious devotion to the flame of their remains, will
meet the demands of the case. Until this has been
done, and the picturesque, gloomy haunts of disease
have given place to the somewhat inartistic highways
of sanitation, we may not be surprised if the offended
household gods testify thetr wrath by epidemics like
the recent one.

And humanity is so essentially one large family that
Dives is infected by the cholera-stricken Lazarus at his
gates. Not only this, but Lazarus at the uttermost
ends of the earth may, in his primitive ignorance of
sanitation, generate a bacillus which shall eross oceans
and continents and rivers, and fasten upon Dives of
distant race and clime, though he dwell on the very
heights of sanitary science. So it behooves us to be
wary in this portentous coming spring. Our illustra-
tions are from photographs by E. H. A. Schlitte, Ham-
burg.— London Graphic.
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Interesting Power 'Transmission Plant,

The San Antonio Electric Light and Power Company
recently turned on the electric lights in San Antonio
Canyon, says the Los Angeles, Cal.,, Express, and
everything was found to be in perfect shape for fur-
nishing Pomona and vicinity with light and power.
The wires have been run
all over the city, and the
power house is nearly com-
pleted. The power plant
is located in the San An-
tonio Canyon, where there
is a minimum flow of 1,300
cubic feet of water per
minute, with a head of
about 400 feet. The water
is brought to the power
station through 1.900 feet
of 30 inch and 600 feet of
24 inch double riveted
sheet iron pipes, which
involves a loss of head by
friction by 12 feet. The
laying of the pipe line ne-
cessitated a rock tunnel
1,300 feet in length, as well
as several heavy open cuts.
The power station is pro-
vided with four double-
nozzle Pelton wheels, 34
inches in diameter, coupled
directly to the armature
shafts of as many Westing-
house alternating current
generators of 200 horse
power each. The wheels
run at 600 revolutions per
minute. Two exciters are
provided, which are also run by Pelton wheels
coupled to the shafts in the same manner, 20 horse
power each. The current thus generated is carried
on two No. 7 bare copper wires seven miles down the
canyon to a point where they diverge, one running to
Pomomna, 15 miles, and the other to San Bernardino, 28
miles. By means of transformers the potential is raised
at generating station to 10,000 volts and the current car-
ried at this pressure to sub-stations located just outside
the cities named, where, by means of step-down trans-
formers, it is reduced to about 1,000 volts, and then dis-
tributed for both light and power purposes. The mo-

Fig. 2.--INTERIOR OF
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tors used for power purposes are of the Westinghouse
synchronous type. The sub-stationsare provided with
regulators, by means of which the attendants can regu-
late the voltage of the distributing circuit independ-
ently of the generating plant.

-+

IMPROVED RECORDING PRESSURE GAUGE.
The gauge shown in the accompanying illustrations
is designed to register extremely low ranges or varia-
tions of pressure, such as those due to one-tenth
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Fig. ._DIAPHRAGMS OF GAUGE.

of an inch or so in the head of water, as in the case of
illuminating gas in street mains, where the total range
rarely exceeds two ounces per square inch, or its
equivalent, four inches head of water. For such very
low pressure it is necessary to have a very large area
for it to act upon, and this is afforded by employing a
series of corrugated diaphragms, A, placed as shown
in cross section in Fig. 1. The diaphragms are ar-
ranged in pairs and joined, as shown, with a contin-
uous opening through the line of centers of the differ-
ent pairs, thus permitting the pressure to exert itself
simultaneously on the interior of every pair, the effect
of variations being to produce an elongation of the
whole. This arrangement of diaphragms is employed
in the construction of certain self-registering barome-
ters, the small motion of the diaphragins being made
available by a train of multiplying mechanism. In
the gauge the disadvantage of using multiplying de-
vices is entirely obviated by securing a flexible strip,
B, along the edges of the diaphragm tube, as it might

PRESSURE GAUGE,

be called. The effect of applying the flexible strip is
two fold: first, it stiffens the diaphragm tube as a
whole ; and second, it performs the most important
function of resisting the tendency of the pressure to
elongate it, which naturally results in producing a
greatly multiplied lateral motion.

As in the sinuous tube, the motion thus produced by
variations of pressure is ample for directly indicating
or recording in connection with a moving chart. By
the use of a large number of diaphragms, as shown, it
is evident that the change of form of each individual
member is very slight for complete range of pressure.
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Fig. 3.-PRESSURE GAUGE READY FOR APPLICATION.

| DECEMBER 17, 1892,

It follows that none of the diaphragms will be strained
to their elastic limit, and all danger of the gauge tak-
ing permanent sets will be avoided. In the applica-
tion of the diaphragm tube toa recording gauge it is
mounted on a back as shown in Fig. 2. A recording
pen is attached directly to the end of the diaphragm
tube, and a clock is provided, as shown, timed to re-
volve a dial, in the plane of movement of the pen, once
in twenty-four hours. In Fig. 8 the gauge is shown
complete with chart ready for application. The small
graduations on the chart indicate tenths of inches
head of water. Thisform of tube is not limited to
recording gauges for light pressures only, but may be
used for all ranges if the diaphragms are properly pro-
portioned as to size and thickness of metal.

The successful operation of this gauge was described
by Mr. W. H. Bristol, the inventor, at the late meeting
of the American Society of Mechanical Engineers. It
is manufactured by the Bristols’ Mfg. Co., Waterbury,
Conn.

-

@
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Valuable Astronomical Work at Harvard.

Professor Pickering says in his annual report, just
issued, that the Harvard Observatory astronomers
made a great many interesting astronomical discover-
ies last year, both in Cambridge and in Peru. They
took 2,777 stellar photographs in Cambridge and
nearly 2,000 in Peru. The examination of these plates
has, as usual, led to the discovery of a large number of
interesting objects. Ten variable stars, in addition to
the thirty-seven previously announced, have the hy-
drogen lines bright in their spectra. Seven new vari
able stars have been discovered this year by means of
this property. The number of stars of the fifth type
has been increased by eight, making the total number
forty-five. The hydrogen line was shown to be bright
in the spectra of six stars in addition to those already
known. Photographs have been obtained of the spec-
tra of eight planetary nebul®, showing bright lines.
The spectrum of the nebula surrounding some of the
stars is unlike that of other gaseousnebule. Five
stars have been shown to have spectra of the fourth
type.

An extensive series of observations was also made
upon Mars, and the relative positions of ninety-two
points upon the surface were determined by the mi-
crometer. More than forty minute black points were
discovered, provisionally designated as lakes. The
polar compression of the planet was also measured
and appeared to be greater than that indicated by
theory, which may be due to an excess of clouds in the
equatorial regions. The presence of the dark and
narrow streaks, called canals by Schiaparelli, has been
confirmed, and various measurements of them have
been made. The clouds projecting beyond the limmb
and terminator have been studied, and their height
has been found to be at least twenty miles. Two large
dark blue areas have been detected on the planet, and
other portions have been noticed to be subject to
gradual changes.

Many new double stars
were also found south of
30°, between 12h. and 18h.
The August occultation of
Jupiter was observed both
visually and photographi-
cally ; also the new star in
Auriga and Swift’s comet.
Stations have been estab-
lished at Mallendo, 100 feet
above sea level; at La
Joyce, whose elevation is
4,150 feet; at the observ-
ing station, 8,060 feet high;
and at Chachani Ravine,
16,650 feet high.

I —
New Liquid Glue.

Erich Brand makes an
animal glue, which is al-
ways ready for use and
keeps any length of time,
by dissolving 60 Kilo-
grammes of borax in 100
kilogrammes of water, add-
ing to the solution when
boiling 4 kilogrammes of
90 per cent calcined pot-
ash, and adding this mix-
ture while boiling to 1,450
kilogrammes of hot glue
liquor, showing = density of 12° (Baume).

—

BORO-BORAX is a new preparation, discovered by Jae-
nicke, which is formed by mixing equal parts of borax
and borie acid in boiling water. When the water cools
the greater part of the substance crystallizes out. Its
antiseptic and therapeutic properties resemble those of
boric acid, but it has a neutral reaction and is much
more soluble. At ordinary temperature, 16 parts of
boro-borax dissolve in 100 of water ; at 100° F., 30 parts
dissolve in 100 of water ; while boiling water dissolves
70 per cent.
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Over Ninety-seven DNMiles per Hour,

Lately we recorded the unprecedented feat performed
by engine No. 385 of the Central Railroad of New Jer-
sey, running a mile in 394 seconds, or at the rate of
917 miles per hour. This engine has againbroken the
record, like Nancy Hanks, and can justly lay claim to
being the fleetest thing on wheels in the world.

On November 18 it made a mile in 87 seconds, and
the next succeeding one in 38 seconds. Engineer Henry
Beck, who made the previous record with the engine,
was at the throttle, and Fireman David Blake was at-
tending to the steam pressure, which was kept at 180
pounds.

Befayeen Columbia Avenue, Philadelphia, and
Wayne Junction the 385 ran 40 miles an hour on a
spurt. Three minutes were consumed here, and the
train then started on its 83-mile run to Jersey City.
Botore much speed was developed there was a slow-
down for Tabor Junction, where the tracks join those
of the old North Penn. Road. Between Tabor and
Jenkintown the train was flagged, and the grade up
hill was 78 feet to the mile ; five miles of the distance
was covered in four minutes.

There was some fine running between Jenkintown
and Langhorne, 13 miles apart. The schedule was 14
minutes. The start was made out of Jenkintown two
minutes late, and shortly after the train was under
way a mile was made in 44 seconds. Between Somer-
ton and Parkland, a distance of five miles, the longest
time for a mile was 42 seconds, the first mile being run
in 42, the second in 41, the two following miles in 40,
and the last mile of the spurt in 42 seconds. This speed
was between 86 and 90 miles an hour. The five miles
were made in 205 seconds, which broke all records for
a five-mile run, being 878 miles per hour.

After passing Neshaminy all previous records were
broken, and the 385 reduced her own unsurpassed run
of 39{ seconds for a mile to 39 seconds.

Bound Brook was reached on time, but on pulling
out the train was flagged, and when Plainfield was
reached was three minutes late.

‘* Now watch her,” said Engineer Beck, as he flew by
Fanwood. The mile post was just beyond the station
and the chronograph snapped as the engine shot by,
and the long split-second hand started around the dial.
It was this mile that was covered in less timne than was
ever traveled in, and when the next mile post shot by
in the rear the time on the dial was 37 seconds—97-3
miles per hour. The train’ flew on with unabated speed
and the chronograph was snapped as the next mile
post was passed. The time for the two miles was ex-
actly 75 seconds. This made the greatest record for

|

one and two miles, as the performance between Jenkin- (

town and Langhorne did for five miles.

[It is reported that there was no preparation what-
ever made for the test. ‘‘A more unfavorable time
could not have been chosen, as the rain poured in tor-
rents during the day and only ceased half an hour be-
fore the time scheduled to leave Philadelphia—5:15
P. M.»

But is it true that this was an unfavorable time for
such a test of speed? In our opinion it was a most
favorable opportunity. But for that drenching rain
we might not now record this unprecedented perform-
ance. The rain wet the rails and the lubricating qual-
ity of water acted to greatly reduce the rolling friction
of the wheels upon them. The reduction of this frie-
tion was the same as an addition of power in the loco-
motive, and the speed attained in consequence should
suggest some thought concerning this form of friction
and its action in increasing the resistance of trains.—
EpITOR.]—Nat. Car Builder.

—_—_— et r———————
The Light of Planets.

The question as to whether the light of planets is
capable of casting shadows must have, especially dur-
ing the last few months, been in the minds of many,
says Nature, and perhaps many observations have
already been made, but unfortunately not published.
With regard to this question, L'Astronomiée for No-
vember contains two notes, the first of which, communi-
cated by M. Marcel Moye on August 30, relates to the
planet Mars. His observations were made just before
the meridian passage and in a room where the light of
the piaznet could enter the open window. In this way
white paper, invisible in the corners of the room, was
easily distinguished when placed on the wall opposite
the window, while one could see well the shadows be-
tween the fingers of the hand ; placing a newspaper in
the light of Mars, only the place of the table and the
number of the words could be recognized, but not read,
as was the case with Jupiter. M. Moye concludes then
that Mars certainly casts shadows, less strong than
those of Jupiter, but still appreciable.

In the note on the light of Venus, M. Leon Guiot tells
us that on August 29, when about to get up to observe
Jupiter, he was astonished at the brilliancy of the light
that entered his window. Observing his watch, which
was hanging on the wall, he was actually able to trace
its shadow on the wall, for he says that all was visible
as in the light of the moon; one could even read the
newspaper. It was about this time that Venus was
constantly seen with the naked eye in full daylight.

Cut Nails vs., Wire Nails.

A series of interesting and valuable tests to decide
the much controverted question as to the comparative
merits of wire nails and cut nails have been made re-
cently at the United States arsenal in Watertown.
The relative value of these two kinds of nails has
always been a subject for many conflicting and confus-
ing claims on the part of competing manufacturers,
and it is a matter on which builders and others inter-
ested are far from being satisfied. An agreement was
recently reached among some prominent manufac-
turers to submit the matter to a decisive test which
should demonstrate the real facts beyond possibility of
argument. The use of the government’s testing ma-
chine at the Watertown arsenal was secured, and the
tests are being made by a committee representing
manufacturers in all parts of the country, under the
direct supervision of Major J. W. Reilly, commandant
of the arsenal.

At the first test the size of the cut nails tested ranged
from 114 inch, three penny, 764, to 6 inch spike nails,
forty penny and sixty penny, six to seventeen to the
pound. Wire nails to correspond as nearly as possible
were used. The nails were driven into a well seasoned
spruce plank to a depth of precisely four inches. The
weight of the nails differed only two grammes, the
wire nails 214 and the cut nails 212 grammes.

In the first test a force of 733 pounds was required to
draw the wire nail and of 836 pounds to draw the cut
nail of similar size. The second wire nail was pulled
with 673 pounds and the cut nail with 742. The third
wire nail required 675 pounds of pressure, the third cut
nail 804, the fourth wire 594, the fourth cut 964. These
were the character of the variations of the fifth and
sixth nails. The seventh wire nail was pulled with 879
pounds pressure, but 1,200 pounds of force was re-
quired to draw out the cut nail of like size. Every
care was taken to have the tests strictly fair and ae-
curate. The results from the initial tests were highly
satisfactory to the manufacturers and advocates of
the cut nail

-
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The Galveston Deep Well,

An interesting experiment was recently concluded in
Galveston, Texas, in the boring of an artesian well
over 3,000 feet in depth. The water supply of the city
is furnished by 13 artesian wells, varying in depth from
825 to 1,350 feet, but the water is totally unfit for
drinking and domestic use. The city concluded to in-
vest $75,000 in order to procure asupply of pure water.
The well was started with a 22 inch casing. Inside
this casing a 15 inch pipe was sunk to a depth of 870
feet, and inside of this a 12 inch pipe was telescoped to
a depth of 1,500 feet. Then a 9 inch pipe was tele-
scoped to a depth of 2,363 feet. A 6 inch pipe was then
inserted and a depth of 8,070 feet 9inches was reached.
No water was found nor was any rock penetrated.
The contractors have complied with their contract,
which was to bore to the depth of 3,000 feet, were paid
$76,000, and further work abandoned.

The well is the deepest on the seacoastin the United
States, and a description of the differentstrata pierced
by the boring is interesting. From the surface to a
depth of 46 feet there was a stratum of gray sand,
thence to a depth of 64 feet was a layer of red clay
and shells, thence to a depth of 100 feet. was a stratum
of blue clay, sea shells and fragments of rotten wood.
From this to 315 feet sands and sea shells were en-
countered, and from that depth to the 815 feet level
sand and clay were discovered. From the 815 feet
level to the depth of 1,288 feet sand, clay, sea shells
and decayed wood were found, and from that depth
to the 8,070 feet level varying strata of sand, clay
and large logs were encountered. At the very bot-
tom of the hole a bed of sea shells was struck. The
contractors expended $63,000 before they completed
the work.

o

Matches.

If the worthy gentlemen who control a monopoly of
the trade in matches in the United States will give ear
to reason, they will improve the quality of their pro-
duct, even if in so doing they have to sacrifice a tithe
of their present profits. Some of the matches now sold
are a nuisance because of their unreliability, while
others are a constant source of danger to property, if
not to life, even in the hands of careful people. A
portion of these latter drop a portion of the inflamma-
ble composition invariably, and if it happens to light
on combustible material, a fire is pretty sure to result.
Much clothing has been ruined in this way, and no
end of profanity provoked. Another class of danger-
ous matches is the kind so highly charged with explo-
sive that when struck a part of it flies through the air
to a considerable distance, and is likely to do harm to
whatever it happens to reach inits flight. At least
one instance is known where the sight of an eye was
lost through material from one of these percussion
matches, to say nothing of less serious hurts and an-
noyances following their use. The match plays an
important part in increasing the fire losses of the
country, and will no doubt continue to do so until
human ingenuity evolves a substitute for it. But the

>
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match makers could decrease its harmfulness in this as
in othér respects if they desired to do so.—Insurance
World.

——— O r—
The Canals of DMars.

The late opposition of Mars and the reobservation
of the doubling of the canals has brought forward
many theories relative to this very curious phenomenon.
There seems to be no doubt now, says Nature, that
this doubling is not due to instrumental deficiencies,
or even to an optical delusion caused by the fatigue of
the eyes; but that it is a real observed fact, and there-
fore requires a rigid explanation.

In Comptes Rendus (No. 18) for October 31, M. Stanis-
las Meunier relates another possible cause, and illus-
trates the phenomenon experimentally. The experi-
ment is as follows: He takes a polished metallic sur-
face and on it traces a series of lines and spots, repre-
senting as nearly as possible the Martial surface as seen
by us, and illuminates it all by sunlight. He then
stretches at some distance (a few millimeters) from it a
fine transparent piece of muslin. Looking at the sur-
face through this medium, he finds that all the lines
and spots are doubled. A fact observed by M. Schiapa-
relli is that the canals, when doubled, are not always
exactly parallel, and that sometimes there is an *‘ as-
pect de nebulosité.” These and other peculiaritiesare,
according to M. Meunier, reproduced by simply undu-
lating the muslin.

His explanation is that the solar light is reflected
from the planet’s surface very unequally, that fromthe
continents exceeding that emitted by the deeper parts,
seas and canals. Although the atmosphere is a limpid
one, we are unable to see its motions; but if, as he
says, the aerial envelope includes a transparent veil of
fog at a suitable height, a contrast would be produced,
as was the case with the muslin, by the production of
shadows. This explanation of the phenomena of
shades by reflection, if valid, should, of course, hold
good for the planet Venus when properly situated, and
that it is not observed on the moon is only another
proof that our satellite has no atmosphere.

YN

Lengthy Aerial Voyages,

Two very interesting balloon ascensions took place
at the end of the month of October. Mr. Mallet
started at 6 o’clock in the evening of Sunday, October
23, from the La Villette gas works, in a balloon of 28,-
660 cubic feet capacity. The aeronaut took an easterly
direction and passed over Chalons, Metz, Coblentz and
Frankfort. The descent was effected at Wallen, in
Hesse (Germany), on the other side of the Rhine. The
balloon touched earth in the midst of a snow storm at
half past 6 o’clock in the morning of Tuesday, October
25. The trip lasted 36 h. 30 m. No balloon has, up to
the present, remained so long in the air.

On Wednesday, October 19, Mr. George Bans started
for a voyage of long duration, in a 120,330 cubic foot
balloon, in company with Messrs. William Sossa,
George Besancon and Louis Baisses. The inflation, as
in the former case, was effected at the La Villette gas
works. On account of a rain, the start could not be
made until seven minutes past ten in the evening.
Three batteries of accumulators furnished a brilliant
illumination of twenty-five incandescent lamps around
the car. The latter carried also an electric lamp,
registering barometers, etc. The balloon directed
itself toward Pithiviers, Orleans, Chateauroux and
Confolens, and landed under excellent conditions at
Marsac, near Angouleme, at 5 o'clock in the afternoon
of Thursday, October 20. The trip of about 270 miles
was etfected in 19 h. 13 m.— La Nature.

et

People Who Fall Safely.

A fall, as a rule, injures a drunken man much less
than a sober one, because, the controlling power of
the mind being rendered nil through intoxication, the
body falls as an inert mass, and thus the chances of
injury are lessened, fcr, strange though it may appear,
it is no less a fact that the most numerous cases of in-
jury arising from a fall are caused by the effort, volun-
tary or otherwise, to avert the consequences, thus
straining the muscles and tendons. Very rarely are
injurious effects from afailknown in a lunatic asylum,
for the same simple reason—the mind has no influence
over the action of the body. And it is a remarkable
and well known fact to those who have to deal with
such cases, adds the Boston Herald, that whatever in-
juries are so caused heal much more rapidly than in
the case of sane people, the mind having more to do
with retarding or assisting nature’s efforts than is
generally known or realized.

—
L o
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Opening of the Elevated Railway, Liverpool.

The first train on the Overhead Electrical Railway,
Liverpool, was run on November 9, carrying the direc-
tors and their friends. The trip was very satisfactory,
the behavior of the main engines and dynamos being
all that was anticipated, and theexperiments indicated
a very successful issue. ‘The construction of this rail-
way resembles in general appearance that of the Sixth
Avenue elevated railway, New York City.
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METROPOLITAN SEWERAGE SYSTEM SURROUNDING
BOSTON.
BY B. G. UNDERWOOD.
A glance at the map shown on our front page,
specially engraved for us by the American Bank Note

nished by the Sewerage

pumping station is of a stable character, there is
ample (frontage on a navigable river, and the sur-
roundings are such that a pumping station would be
unobjectionable.
first of three centrifugal puwmps and three compound

1 S

Commission, shows the
magnitude of the work
and why it was necessary

Company, from data fur-
Xr

for the State to appoint a
commission to superintend
the construction.

[

The pumping plant may consist at

At Deer Island pumping station all of the sewage
is to be pumped a height varying with the height of
the tide from 10 to 20 feet. It is conveyed along the
island 1,000 feet through a sewer 6 feet wide and of
varying height, then through two conduits buried on

the harbor side of the bar
below low water, for 2,000
feet, and rising near the
end to about low tide at
/ the outlet. Here, on the
north border of the main
ship channel, the ends of
the conduits will be se-

The importance of hav-
ing work of this kind tho-
roughly done and under an
intelligent supervision is
very evident, and the cities
and towns interested have
reasons to congratulate
themselves on the high
character of the commis-
sioners and the qual-
ity of work insisted
upon by the chief
engineer.

By act of the Mas-
sachusetts Legislat-
ure, approved June
7, 1889, the governor
appointed Hosea
Kingman, Tilly
Haynes and Robert
T. Davis, and later
Harvey N. Collison,
commissioners to pro-
vide for the building,
maintenance and operation of a system of sewage dis-
posal for the Mystic and Charles River valleys. Mr,
Howard A. Carson, of Malden, was selected chief engi-
neer, and during the past two years the many thou-
sands traveling to and from Boston from the places
embraced in the district have been 1ore or less
familiar with the methods of sewer construction em-
ployed, some of which we illustrate in this connection.

The method recommended by the State Board of
Health was that of ‘ discharging crude sewage into a
strong tidal current that will convey it to sea, whence
it cannot return.” After careful examination, Mr.
Carson found that the best outlet for the discharge of
crude sewage was a little west from the Beacon, which
is one-third of a mile south of Deer Island. The out-
let at Deer Island Beacon is directly into a tidal cur-
rent more than fifty feet deep, in which the velocity
of more than two and a half miles an hour is much
greater than that in the sewer, and the scouring effects
of the currents, reversed twice daily, will readily remove
everything which the sewer can bring there.

The most distant point is 1714 miles from the out-
let. near the line between Stoneham and Woburn.
Here the sewer is about 48 feet above low tide and
the diameter is 15 inches. The sewer will extend down
the valley through East Woburn and Winchester High-
lands to the Mystic Valley. Here it will receive two
15 inch branches from Woburn and will continue along
the Abbajona River in Winchester to West Medford.
The West Medford invert is about 8 feet above low
tide and diameter 4 feet 6 inches. Here it will receive
sewage from the Alewife Brook branch, and then con-
tinue through Medford Center and Wellington to Mal-
den River, with diameters increasing from 4 feet 6
inches to 5 feet. The bottom of the sewer here reaches
the level of low tide. Passing under Malden River

CHELSEA

AND CATCHER -

by two conduits, the route of the sewer can be traced

on the map on front page. The Chelsea River is
crossed by two conduits. The siphon under Chelsea
River is located between the highway and railroad
bridges—see diagram drawing. The ground for the

ll'}‘!3‘;‘i1"\(\\}"\ll 1 J‘ll ’ W ”l\ Hll\

!

- T -
Ui
Ll
e ittt

i
ffit

Ml

MANNER OF SEWER CONSTRUCTION—CARSON TRENCH MACHINE AT WORK.,

CHELSEA OREEK

MEAN HIGH WATER

SECTIONAL VIEW—CHELSEA AND EAST BOSTON TUNNEL.

condensing engines, capable of lifting 160 cubic feet
per second 20 feet, this plant to be increased at a
later date.

The type of pumping engines will not be decided
until next spring, when tenders will probably be in-
vited for different kinds, for this and three other
pumping stations.

The brick sewer will continue to

Addison Street, where it will receive the main inter-
cepting sewer of East Boston. The East Boston
pumping station is to be situated here.

The sewage of all the towns through which the
main sewer has passed, in fact of all the towns north
of Mystic River, is brought to East Boston without
pumping.

Of the cities and towns south of Mystic River, the
sewage of Arlington and Belmont, of
the west endsof Cambridge and Som-
erville, part of Medford is brought by
the Alewife Brook branch and will be
pumped a height of about 14'6 feet into
the main sewer near West Medford.
The sewage from Charlestown, most of
Cambridge and Somerville and |part
of Medford will be brought by the
Cambridge branch sewer to a pump-
ing station near the middle of the
Mystie River, at Malden Bridge. The
sewage is here raised by pumping
about 12 feet. The sev'vage will be con-
veyed under Mystic River by two con-
~ duits ; after it has passed the pumping
station, the sewage will be conveyed
in a brick sewer 6 feet 6 inches in
diameter to the main sewer in Everett.

At East Boston the sewage of all
| the towns except Winthrop is pumped
to the height of about 159 feet and
conveyed in a brick sewer 9 feet in
diameter, having its invert about 31
feet above low water at the upper
end, passing through Breeds Island and Winthrop to
another pumping station in Deer Island, a distance of
about 5§ miles, where the invert is about 8 feet below
low tide. Belle Isle Inlet and Shirley Gut are each
crossed_by inverted siphons,
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curely protected frofn the
action of the sea. The
bottomrapidly slopes from
the ends of the conduits to
a depth of more than 50
feet below low tide.

The outlet sewer for the
lower valley of Charles
River embraces the follow,
ing places: Waltham
Newton, Watertown,
Brighton, Brookline,
and a part of Boston.
The sewage carried
in a similar manner
as that of the North
Metropolitan Dis-
trict to Moon Island,
and there discharged
into the sea. The
following table gives
the estimate of
population in 1890
and 1930, the cubie
feet of sewage per head per day and the cubic feet
per second in 1930. The estimate which was published
in 1889 was based upon the census of 1885 and earlier
years, and was about 10 per cent less than the one
finally adopted for construction. The sizes of the sew-
ers have been increased accordingly.

N\

N

N

\

EAST BOSTON

PUMPING

STATION |=I

Estimated Popula-|Cubic Feet Sewage
Population accord-| tion by Sewage
ingto U.S. Census.| Commisgion. Per head Per
perday. | second.
1880. 1890. 1890. 1930.
Arlington ....| 4,100 5,629 5,000 | 10,000 30 347
Beln:ont...... 1,615 2,098 1,900 4,000 30 139
Cambridge....| 52,669 70,028 | 67.000 | 130,000 35 5265
Charlestown..| 36.760 | 45950 | 40,900 | 64100 30 2224
Chelsea....... 21,782 27,909 | 27,800 | 49,100 30 1701
East Boston..| 28,120 35,150 | 382,100 [ 56.000 30 1942
Everett....... 4,159 ,068 7,200 | 29,000 30 1001
Malden . 12,017 23,031 | 17,900 [ 52.000 30 1805
Medford.. ....| 7573 11,079 | 10,100 | 22.000 30 763
Melrose..... 4,560 8,519 7.000 | 20.000 30 6:94
Somerville....| 24,933 40,152 | 34,800 | 82,000 35 83’18
Stoneham .... 4,890 6,155 6.700 11,300 30 392
Winchester...| 3802 4,861 5,000 [ 10,300 30 358
Winthrop.....| 1,043 2,126 1,900 8,000 30 218
Woburn.......| 10,931 13,499 | 13,300 | 23,500 30 8:16
Totals ......| 218,954 | 306,854 | 278,608 | 571,300 —  |21043
The following is the estimated cost of the North Me-

tropolitan Sewerage Syetem, providing inlete for all

towns in previous table and with outlet at Deer

5] 0 T $4.159.453
Cost of additions to the work up to 1930............. 224,400

Total cost of work up to 1930............... $4,383,853
The estimated cost of the Charles River Valley Sys-

o | 6 600600000000000000000000000806 00aa003000060 804.243
Making a grand total for both systems of........... $5,188,006
The amount expended and liabilities 1mcurred by

the sewerage commissioners up to September 30,

1892, for both syetems, was, in even figures, about,,  $2,600,000

Ground was first broken for the metropolitan sewer-
age construction in May, 1890. There are now twenty-
five gangs at work. Measured by its proportional
value, between half and three quarters of the total
work has been completed, and about nine per cent
more now is under contract. Surveys, studies, and
plans have been made for a considerable portion of

the remainder, and, unless some unforeseen delay
occurs, the whole work may be completed in 1894.

The views which we give on our front page, of the
actual construction of the sewers, were taken from
photographs, and show what thousands of our readers
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Seientific dmevican,

have seen in Chelsea, Medford, and Malden, as well
as in many other sections ot the district. The ma-
sonry work, shown at bottom of our front page, will
give an idea of the magnitude of the work as well
as the concrete invert and the tunneling view on the
second page. The view of upper part of ecentering for
sand catcher shows the top of the centers, laggings,
ete., and will, perhaps, serve to convey an idea of the
immense amount of detail work necessary in a work
of this kind. e also give a sketch of the proposed
pumping station at East Boston, where the sewer
crosses under Chelsea Creek with the sand catcher in
position. The diagram as given shows mean high and
mean low water levels.

We also show a profile diagram of the main inter-
cepting sewer, showing approximate mean low water
of the sea, character of the ground in profile section as
judged by soundings and surface indications, and in-
dications of the size and grade of sewer. This diagramn
is taken from a preliminary report made to the Legis-
lature in 1889. Most of the sewers have been built
larger than originally designed, to correspond with the
increased population as determined by the census of
1890.

It will be noticed that the Carson trench machine is
largely used in the construetion of these sewers. A
detailed view of the operations of this machine is
given on page 390, from which will be seen the com-
paratively small area of street disturbed during pro-
gress of sewer construction when it is used. This
machine or one like it is a necessity for many portions
of the work, such as crossing the marsh, as shown in
view in Malden on front page, where teams could not
be used. The detail drawing, supplemented by the
other views, explains the system so clearly that we do
not think a detailed description necessary.

During the past vear about 13.000 tests have been
made to aid in selecting such kinds of cement as are
best adapted to this work, and pains have been taken
to make these tests of a practical character. Greater
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Our thanks are due to the commissioners and chief
engineer of the Metropolitan Sewerage Commission
for the many facilities granted us in the preparation of

this article.
—_— .t r—

The Astounding DMilitary Force of Europe.

The official data relating to the growth of European
armies are set forth in a pamphlet which has just been
published in Paris by Captain Molard, of the Military
School of St. Cyr.

It appears that in 1870 the soldiers and militia of
France nominally amounted to 1,330,000 men, but as is
well known, only a fraction of these could be promptly
mobilized and turned to account against the Germans.
On paper Germany had a slightly smaller force,
namely, 1,300,000, but proportionally a much larger
could be at once placed in the field. At the same
epoch the military establishment of Russia comprised
1,000,000 soldiers, that of Austria 750,000, that of Italy
570,000. Switzerland had 150,000, and Belgium 95,000.
Including England, Spain, Portugal, Denmark,Sweden,
Norway, and the Balkan States, for which details are
not given, the whole of Europe in 1870 could, at the
utmost, put 7,000,000 men in active service.

What is the situation to-day? This year the French
army has risen. to 2,500,000, the Russian to 2,451,000,
the German to 2,417,000 ; the Italian, which now oc-
cupies the fourth place, to 1,514,000 ; the Austrian to
1,050,000 ; the Swiss to 212,000 and the Belgian to
128,000. In most of these countries the expenditure
for military purposes has more than doubled since
1869, and in Switzerland the increase has been much
greater. Viewed collectively, Europe now spends more
than a thousand millions of dollars annually on her
fighting force, which already amounts to 12,500,000.

Such figures, however, give but an imperfect idea of
the state of things which will presently exist as soon

as the new military laws shall have come into full
effect. Thenthe German army will comprise 5,000,000
men; the French, 4,350,000; the Russian, 4,000,000;
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reliance was placed on those in which sand and cement
were mixed in the same proportions as used on the
work than on those made with neat cement. All of
the briquettes for testing are now placed in tanks
where the water is continuously renewed. Inaddition
to tests for indicating the strength of the different
kinds of cement, other tests of various kinds have been
made, including some to indicate changes in volume
which take place under different conditions while crys-
tallization is going on.

The interior cross sections of the metropolitan sewers
have not usually differed very much from a circular
shape. In the deviation most extensively used the
horizontal diameter is about 6 per c¢ent less than the
vertical and the invert is flatter than a semicircle. In
this shape the area, perimeter and the thecretical
velocity, when flowing more than one-sixth full, differ
but little from the corresponding elements in a circle
having the same height. Inactual construction under
the conditions that usually obtain on our work this
shape is more stable when entirely completed than a
circular shape, but more care is required during con-
struction to prevent injury to the invert.

In a number of places the normal shape of the sewer
has been considerably and abruptly widened and flat-
tened to pass under culverts, sewers, and other objects
whose positions could not be very much changed.
These widened and flattened sections may act to some
extent as sand catchers. Those that occur on the
North Metropolitan system will aid the sand catchers
which are required at the siphons. The work is mak-
i good progress, and when the extent of ground
covered is considered, and the many difficulties en-
countered, such as crossing railroads, creeks, marshes,
etc., ete., we think the residents of the district have
good reason to congratulate themselves on the near
completion of this system, which will add so much
to the comfort and healthfulness of this section.

There are five pumping stations required to lift the
sewage so it will flow to the outlets. They are located
near West Medford, Somerville, Chelsea, and on Deer
Island in the North Metropolitan District, and near
Savin Hill in the Charles River Valley District. These
stations are all plainly marked on map on front page.

© 1892 SCIENTIFIC AMERICAN, INC.
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the Italian, 2,236,000; the Austrian, 1,900,000; the Swiss,
489,000 ; and the Belgian 258,000. Altogether, Europe
will be able to dispose of not less than 22,000,000
soldiers, or 15,000,000 more than she had in 1869. Such
is the price which she has to pay for Germany’s seizure
of Alsace-Lorraine. It is at least possible that her
fighting force might be cut down by two-thirds to-
morrow were those provinces restored to France.—
N. Y. Sun.

An Eye-olTen;r :n Coinage.

Superintendent Allen, of the Butte and Boston Min-
ing Company, of Montana, has sent a letter to the Se-
cretary of the Treasury offering to make any amount
of much better silver dollars forr ninety cents apiece
than are at present in use. Mr. Allen takes the posi-
tion that counting silver at 85 cents per ounce, the in-
trinsic value of a silver dollar is only 65:71 cents. He
would put in each dollar 400 grains of pure silver,
whereas the present dollar only contains 3714 grains,
‘and he would number and letter each coin, so that the
government would not be compelled to redeem dupli-
cates, a safeguard now neglected. Mr. Allen says he
would reap a profit in coining while the price of silver
was anywhere under 12929. The letter adds:

“ While it has always been possible to recognize
counterfeit paper money, the present silver coin can be
produced at a profit of 53 per cent, and a coin that can-
not be detected. This is true of silver money, whether
foreign or American. Now, my proposition is either
to withdraw the present silver money before the ex-
cess becomes so large that it will bankrupt the gov-
ernment to redeem it, or combine with foreign powers
who are equally in danger and make the old standard
of value, $1.2929, which will make a coin which cannot
be counterfeited without the use of base metal alloy,
which is easily detected, and for which the govern-
ment will never have to pay a face value.”

4

THE conditions required for the profitable feeding
of swine are (1) clean, dry, warm quarters, protected
from wind and draughts, (2 as much wholesome feed—
if grain, preferably ground fine—as they will eat clean,
three times a day, and (3) free access to a mixture of

salt and ashes, to sods or to soil.—Can. Farm Bull.
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Sorrespondence.

The Lever in the Bicycle,

To the Editor of the Scientific American :

In your paper of November 19 Mr. Hatcher gives a
very nice explanation of how the lever is used in a bi-
cycle.

I would like to add, that with oneseason’sexperience
I find thata well consiructed bicycle will automatically
move this lever itself, and that after a limmited amount
of practice one can, at a moderate rate of speed, ride
almost any pace desired without the use of the handle
bar.

This I explain as follows, and if any one has a differ-
ent explanation I would be glad to hear it : Nearly all
bicycles are constructed so that the point of the front
wheel that touches the ground is in direct line with the
pivot on which the front fork and wheel are hung.
This brings the greater part of the wheel above and in
front of the line above mentioned. Whenthemachine
begins to tip, this excess of weight will turn the wheel,
and thus right the machine. When the rider wishes to
turn he has but to throw himself out of balance in the
direction he wishes to go. A. W. HARROUN.

Mason City, Iowa, November 28, 1892.

Engineers in the Navy.

The annual report of the engineer in chief, G. W.
Melville, just submitted to Congress, contains some imn-
portant suggestions as to the need of an enlarged force
of engineers to man our new war ships,and the necessity
of their being more efficiently aided by engine room pet-
ty officers composed of machinists, blacksmiths, boiler-
makers, coppersmiths, etec. Without entering directly
into the long-standing differences between the *‘line”
and ‘‘staff " officers, the report throws a strong side
light upon such disagreements between the two classes
of officers as resulted in the Danforth case, noticed in
our issue of December 10, saying on this subject:
*‘Whether or not it is good policy to intrust the full
control of sailless ships, every function of which is
performed by a machine, to officers who, by education
and training, are ignorant of the operation, care, and
management of machinery, is a question that is worthy
of very serious consideration.

‘It has been claimed that the possession of rank and
the right to exercise command in their own depart-
ment is merely a matter of sentiment on the part of
the engineer officers. When officers find themselves
charged with the maintenance of all the vital parts of

a huge and costly war ship, and when the exercise of
their prescribed duties involves the direction and
superintendence of the labors of one-third or one-half
of the ship’s crew, they very naturally expect to be
clothed with the legal right to perform their duties—a
right that is now denied by Section 1,488 of the Re-
vised Statutes of the United States. There is not
much sentiment in this, but merely an effort on the
part of a class of officials who have to perform military
duties involving command and obedience to have their
exercise of authority made lawful.”

Engineer Melville furnishes a vivid deseription of the
arduous task of an engineer officer who is unfortunate
enough to be detailed for duty on the large ships, those
of from 5,000 to 10,000 horse power, on which usually
there are only one chief engineer and three assistants:
“I'he latter are obliged to stand watch in three
watches at sea and oftenin port—a duty so exhausting
that no officer can long perform it efficiently; for he
never has a whole night’s rest, and when on duty has
to withstand a constant, merciless assault upon his
physical and mental powers. His post of duty is one
of intense heat and villainous atmosphere; to get from
one part of his station to another, which he must do
very frequently, he must climb up and down narrow
ladders, crawl through air locks, explore coal bunkers,
ete., all the time in a state of mental anxiety on ac-
count of the innumerable casualties, great and small,
that are constantly occurring, and for the prompt remne-
dying of which he is strictly accountable; in one water-
tight compartment some boiler tubes are leaking and
the men arein a panie; in another, 100 feet or more
away, a feed pump is refusing to work or a thrust
bearing is hot ; and while hurrying from one scene of
danger toanotherthe engineer is liable to receive tidings
of trouble in some remote coal pocket, or even be suin-
moned to appear on deck, where he must calmly
answer questions regarding the,amount of smoke es-
caping from the smoke pipes, or the necessity for
hoisting ashes, wholly unmindful of the disasters which
he knows are impending below. So it goes, watch
after watch and day after day, untilin the course of
a week or two the engineer is a nervous wreck, fit for
nothing but the hospital; and all because the lack of
numbers imposes upon him the work of at least two
men.” :

Mr. Melville thinks the membership of the corps
should be increased to not less than 309, and says the
only opposition thus far to a bill before Congress pro-
viding for such increase has come from some of the
officers of the navy, who seem to view with jealous

distrust the growing importance of the engineering
branch of the service, and see in it an imaginary
menace to the supremacy of the positions which they
have inherited from naval conditions now obsolete.

Speaking of the difficulty now experienced in obtain-
ing a desirable class of enlisted men for the engineer’s
force, Chief Melville complains that the machinists
have a pretty hard time on shipboard, there being
nothing to induce respectable and ambitious men to
take such positions. ‘*‘ If a machinist or fireman crawls
out of the hellhole where he is on duty to get a breath
of fresh air, he may be promptly driven below again
or even punished for appearing on deck ‘out of uni-
form,’ while the discovery of a speck of dirt anywhere
on deck subjects any member of the engineer’s force
who may have the rashness to be above the fire room
gratings to abuse from the boatswain’s mates and
probable punishment at the mast. That the decks of
a man-of-war should be of spotless purity is a tradition
handed down from the days of wooden ships and bare-
footed crews, and is so impossible a condition in these
days of coal and iron and steel that it seems a little
intelligent consideration would lead to its abandon-
ment. All these unhappy details are different on
different ships, but the general results are the same.
The useful and self-respecting man, when he finds him-
self so unfortunately circumstanced, will, in sheer self-
defense, leave the service forever.”

_— et —
in Boilers.

Some two or three years ago a mining engineer in
the Yorkshire district, anxious to prevent the incrust-
ation in the boilers at the collieries in which he was
interested, tried a mixture of sugar and soda. The
proportions were as follows :

Sugar

Sugar, Soda,
1b. 1b.
Egg-end boilers, 30 ft. X 4 ft, 6 in. diam.........c0000veenes B 2
Lancashire ** 30 ft. x 7 ft. 6 in. diam... . % 3
. 30 ft.x8ft. Oin.diam....covvevnnninnn... 9 4
He writes recently that he is still using it, and finds
it is giving good results. His method is as follows:
‘When the boiler has been cleaned and is ready for fill-
ing with water, dissolve the sugar and soda in a bucket
and pour it through the manhole. Clean every three
weeks. Cane sugar only must be used. Many collier-
ies in Durham have tried it with equal success.—Mar-
kets Review.

OO
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PLATINUM can now be drawn into wire strands so
fine that twenty-seven twisted together can be in-
serted into the hollow of a hair.

RECENTLY PATENTED INVENTIONS.

Engineering.

ENGINE.—James Smith, Dresden, N.
Y. This invention is for a device to be applied to the
cylinder of a steam engine, consisting preferably of a
valve to connect the two ends of a cylinder at a time
when the preesure of the live steam on the driving side
of the piston is about equal to the pressure on the ex-
haust side, the exhaust pressure then opening the valve
to establich communication between the two ends of
the cylinder, whereby the pressure of the live steam
after expansion has taken place will never fall below
the pressure in the exhaust end of the cylinder. The
device is actnated only when the live steam and the ex-
haust are thus of relatively unequal pressure.

ENGINE REVERSING GEAR.— Joseph
O. Des Chapelles, Havana, Cuba. An eccentric disk
with a diametrical groove fits in a block on the main
driving shaft, there being inclined apertures on oppo-
site sides of the groove, while a sleeve sliding on and
turning with the shaft has inclined rods projecting
through the inclined apertures of the eccentric disk.
By shifting the sleeve, more or less throw can be given
to the disk, and thas to the slide valve. The device is
simple and not liable to get out of order, and but little
power is required to accomplish the shifting of the
valve.

UPRIGHT TUBULAR BOILER.—Truck-
son S. La France, Elmira, N, Y. This boiler has an
overflow feed-water jacket to ard inclosing the group of
upright smoke flues open above, a boiler feed connec-
tion supplying the jacket with water, while an outer
jacket within the steam space of the boiler incloses the
overflow jacket for a portion of its depth, and is open
below to supply the water overflowing from the first
jacket down to the lower portion of the outer steam
chamber of the boiler. The upright fire or smoke flues
are thus kept mainly or wholly submerged in the feed
water, to protect them without choking the steam space
with water, while the circulating and heating capacities
of the boiler are improved, and the crown sheet is pre~
vented from injurious exposure should the feed water
supply be interfered with,

Mechanical Appliances,
Coa¢ WHEEL.—Frank Saxon, Worth-

ington, Minn. This is a compensating cog wheel made
in two sections, having spring cushions intervening be-
tween them, so that when the wheel is employed to
communicate motion suddenly to any portion of the
machinery, it will not give to the parts any sndden or
injurious shock. When the outer section of the wheel
is turned the inner section is not moved until the springs
are compressed_after which the force is exerted through
the spring cushions. The improvement is especially
adapted for use in connection with agricultural or road
engines.

BiT BRACE.—Andrew Knudsen, Tuc-
80D, Arizona Ter. In this brace the knob is so attach-

ed as to exclude dust or dirt, the bearing being made
very easy, and means provided for easily attaching and
detaching the knob. It has anextensible and adjusta-
ble crank, so that a single brace may take the place of
several braces of different sizes, and a convenient,
nicely finished, and easy handle. The ratchet connec-
ticn between the brace crank and the bit shank isim-
proved, efficient means being provided for fastening
bits of various sizes to the brace, together with an im-
proved construction of the bit-holding jaws. It has
been the design of the inventor to improve the entire
construction of the brace, that it may be easily adjust-
ed, readily operated, and nicely and strongly finished.

Rafilway Appliances,

CAR BRAKE.—John W. Neumann and
John R. Pflanz, Louisville, Ky. This improvement
embraces a drawbar designed to operate the brakes
automatically under certain conditions, and one which
can also be locked to form a perfectly rigid drawbar,
while a combined drawbar and brake-operating rod can
be operated while the cars are rounding curves. The
brake-operating mechanism can be actuated by hand or
automatically, or by both at the same time, compensa-
tion being provided for the wear of the brakeshoes and
whecls, and means of avoiding jerks when the cars are
started.

Agricultural.

PLOW SHARE ATTACHMENT. — James
Gilbert, Crystal Brook, South Australia. This inven-
tion relates to plows in which movable shares are at-
tached by slipping them onto a foot, the shares being
removable as desired, and being made with a shoe or
socket, into which the foot is ineerted. The shares
used with this invention do not contain any such shoe
or socket, but are formed of a combination of a flat
share or plate and a separate preferably detachable loop,
which together form the required shoe or socket. The
improvement ig to be used with plowsin which the foot
is projected in the line of progression.

INSECT POWDER DISTRIBUTER.—
Christian H. Joosten, New York City. This is a light
and simple hand device for blowing the powder upon
plants, one portion of the device consisting of a hel-
lows, tagainst a stationary'side of which is held the
powder receptacle. The amount of powder delivered
is regulated by a damper or slide, the knob operating
which carries a pointer on a scale indicating the quan-
tity of powder the implement is setto deliver. An
agitator is provided to keep the powder in circulation
and prevent the formation of lumps in the receptacle.

Miscellaneous.

CoMBINATION LocK.—Edwin Vanwart,
Port Madison, Washington. This is a simple lock, de-
signed to be cheaply made, its parts being readily
stamped out, and is especially adapted for use ona
house door, although it may be used with other articles.

Within the case is a sliding locking plate, having
transverserecesses with connecting slots and the usual
spring and knob operating mechanism, while recessed
stationary plates are arranged opposite the locking
plate, tumblers having flanges at right angles to their
bodies being held in the recesses of the several plates,
and a plurality of latches being pivoted on one side of
the lock to engage the tumblers. It is not necessary to
work the combination to open the door from the inside.

FIRE EscAPE.—Jonathan B. Stott,
Aurora, South Dakota. A rope is suspended on the
outside of a building, within convenient reach of those
at the windows, the rope passing through a casing in
which is pivoted a clamping plate, and attached to the
casing is a supporting device consisting of a belt and
straps, to be secured aronnd a person desiring to de-
ecend. A handle extends outward from the casing, by
taking hold of which a person who has attached the
supporting device to his body may easily clamp the
rope in the casing with sufticient force to absolutely
control the speed of descent, increasing or diminishing
it as desired.

BURGLAR ALARM.—Harry W. Rey-
nolds, Long Branch, N. J. This is a simple device to
be arranged adjacent to a door or window, the opening
of which automatically closes an electric circuit and
eauses a bell to ring, the circuit being closed only mo-
mentarily, and not being closed at all when the open
door or window may be closed.

REVERSIBLE WINDOW.—James Far-
quharson, Tacoma, Washingtoun. The window frame
has on the side of its stiles beads, oppositely located
hinges being connected by one member to the beads at
the middle of the stiles, and sliding stiles being con-
nected with the other members of the hinges, while a
bead fixed to the gliding style at the front extends
downward from the hinges. Shoulders are formed on
the etiles to form abutments for the rear edges of the
beads, and semicircular recesses are formed on the
sides of the stiles to form air passages when the win-
dows are closed. By mcans of this improvement the
window may be conveniently raised or lowered, or re-
versed for cleaning the outside, glazing or painting from
the inside.

SAsH HoLDER.—Irvin A. Shaw, Kins-
ley, Kangas. This improvement consists of a stop bead
mounted to slide transversely in specially constructed
bearings secured on the window frame, springs being
concealed in the bearings and pressing the bead to hold
the latter in contact with the side rail of the window
sash or door. The bead not only forms a guide for the
side rail, but also forms a gnard for it, as the springs
hold the bead firmly in contact with the side rail, pre-
venting the ingress of cold air, or holding the sash in
any desired porition.

REPEATING AIR GUN.—Elmer E.
Bailey, Sinnamahoning, Pa. This is an improvement
in gune whose magcazine tube i traversed by a small
firing tube throngh which large shot or small bullets
are projected by an air blast from achamber n which
air 18 compressed by a spring-actuated sliding piston.

© 1892 SCIENTIFIC AMERICAN, INC.

The magazine has a capacity to contain at least one
thousand B B shot, and the breech of the small firing
tube within the magazine ix secured by novel means to
a lock frame made in longitudinal recessed halves to
hold the loading and air charging and discharging me-
chanism.

CARTRIDGE.—Jacques A. C. de La-
touche, Paris, France. This cartridge has an explosive
body to be filled with loose powder, and gas check for
the cartridge, comprising a series of washers separated
by layers of wax, which when the projectile is fired
will lubricate the gun and then fall apart and be thrown
out of the gun’s trajectory. The bore of the gascheck
is coated with collodion before the projectile is seated,
and when the cartridge is fired the projectile &lips
readily from its seat and the wax which issues from
bctween the washers gerves to lubricate the gnn.

HORSE DETACHER.—Henry Leeman,
Louisiana, Mo. This is an attachment applicable to
any vehicle, whereby a fractious or runaway animal
may be readily freed from the vehicle. According to
this invention the thills are so connected with the for-
ward axle that they may be readily released there-
from, a vertical shaft actuating racks for the release of
the thills, and there being at the top of the shafta
handwheel within casy reach from the driver’s seat.

WHIFFLETREE.—Henry McF. Wright,
Aspen, Col. This invention provides a singletree and
support of simple and durable construction, readily
applied, and arranged to prevent detachment of the
treein case the bolt breaks. The mmprovement em-
braces various novel parts and details and combina-
tions thereof.

NECK YOKE.—James S. Brown, Eureka,
Cal. On the forward end of the tongue is a clevis-like
projection, with an upper and lower member and an
aligning bolt hole through each, while a central rigidly
attached sleeve on the neck yoke has alng fais acar,
with a flat projection fitting in between the members of
the clevis-like projection on the end of the pole ferrule,
thus forming a special congtruction and combinationof
parte covering the pivotal connections uniting the neck
yoke with the pole.

HORSESHOEING RACK.—Samuel M.
Martin, Sidney, Ohio. This invention covers an im-
provement on former patented inventions of the same
inventor, gimplifying the construction and providing a
rack that can be quickly and conveniently folded up
when notin use. Ithas forward and rear sections de-
tachably urited by pivotal bolts and locking pins, a
cross bar connected to the sections where they join,
while a locking bar holds the suspending bars in place.
The rails can be adjusted to suit various sized animals,
and a harness and means of using it are provided for.

VEHICLE PoLE.—Thomas B. Cultra,
Omaha, Neb. This invention provides a simple and
economical construction conveniently adjustable for
two or three horses abreast, the center draught being
preserved in either case. The device consists of a cir-
cle or plate, preferably of steel and with side arms piv-
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oted at their rear ends to the axle, and provided cen-
trally and to one side of its center with points for the
attachment of the pole, which is detachably connected
with the circle or plate, being connected centrally for a
two horse team and at one side of the center for a three
horse team.

GATE LATcH.—Philip T. Rapson, Bad
Axe, Mich. This is a self-locking latch which permits
the gate to be ewung toward either side of the feuce,
and when in closed adjustment relieves the hinges from
strain. On a back plate secured to the end rail of the
gate is pivoted a loci plate with projecting detent pins,
the locking plate having an arched top edge with a cen-
ter notch, and two oppositely curved limbe at its lower
edge formed with a center notch, while a check stud at
its rear engages the pins on the back plate and anear
on its front face, a bolt tripved by a spring-pressed
lever being mounted to slide above the locking plate.
The device is of a simple, novel, and efficient charac-
ter.

LiTHOGRAPHIC PLATE.—Franklin F.
Haggenmuller, New York City. 'Chisis a plate made
of zinc, type metal, aluminum, or other metal, or of
celluloid, gelatine, etc., and subjected to an embossing
process to form on one side a printing stipple ready for
the artist to work on, the stipple being uniform, to be
readily worked on with the lithographic crayon to pro-
duce the desired picture. The improved plate may be
very cheaply manufactured, and is intended to take the
place of the lithographic stone now generally used.

GLOVE PACEKEAGE HoLDER.—Richard
H. Moore, Great Barringion, Mass. This holder con-
sists of two independent or detached strips or splints
to receive the gloves, a spr1ing jaw clamp or clip being
placed on across the gplints to hold the gloves between
them. The improvement is designed to do away with
the present inconvenient bindings for glove packages,
affording spring binders or cases to hold the gloves in
good condition and prevent their becoming shop-worn.

Wick RAISER FOR LAMP BURNERS.—
Charles Pabst, Philadelphia, Pa. This is an improve-
ment on a former patented invention of the same in-
ventor, providing a simple and cheap attachment for
clevating and depressing a lampwick in a reliable man-
ner. It consists of two parallel limbs, on the ends of
which are picker points passing through slots in the
wick tube, a pivoted dog on one of the limbs having a
hook shoulder interlocking with the edge of an aper-
ture in the burner body through which the limbs and
dog are inserted.

METALLIC RIPRAP.—Duncan T. McIn-
tyre, Mattoon, Ill. A practical sheet piling, to protect
the banks, shores, and beaches of rivers and other
hodies of water from washing or being cut out, is pro-
vided by this invention. It consists of inclined metal-
lic sheets resting against the face of the bank,
the sheets having rearwardly extending lips punched
through from the outer side of the plates, their vertical
meeting edges interlocking and being formed into posts
at the rear of the structure, the posts being embedded
in the bank and thereby avoiding the use of separate
posts.

URINAL ATTACHMENT. — George
Schoen, New York City. This device comprises a frame
to be received in the bowl and a strainer movably held
tothe frame,facilitating cleauing and providing for pro-
perly holding soap or other disinfectant or detergent.

NoTe.—Copies of any of the above patents will be
furnished by Munn & Co.,for25cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

THE RoYAL RoAD To BEAUTY, HEALTH,
AND HIGHER DEVELOPMENT. By
Carrica Le Favre. New York : Fow-
ler, Wells & Co. 1892. Pp. 85. Price
25 cents.

This is a little tract devoted to vegetarianiem, a sub-
ject of interest. Many of us, on ethical principles,
would desire to be vegetarians, and this plea for it is
perhaps something which should be welcomed by us on
general principles.

MANNERS AND MONUMENTS OF PREHIS-
TORIC PEOPLES. By the Marquis de
Nadaillac. Translated by Nancy Bell
(N. D’Anvers). New York and Lon-
don: G. P. Putnam’s Sons. 1892.
Pp. xi, 412. Price $3.

This very elegant work brings the subject of anthro-
pology well up to date, as regards its applications to
extinct nationg. The many finds recently made in dif-
ferent countries of the world are described, with nume-
rous illustrations, some very curious, such as the 1llus-
tration of the trepanned historic skull in which the ap-
pearance of the bone reveals the fact that one trepan-
ning had beeu done during life and others, presumably
for the obtaining of amuletg, had been done after death.
Fisher and fishing and efforts in navigation find ade-
quate treatment, as well as the other subjects more
generally written of.

REPORT OF THE COMMISSIONERS OF
FisH AND FISHERIES rOR 1888.
Washington, D. C. 1892. 8vo. Pp.
128.

This report contains some very interesting details of
the work of the department for the year. The total
distribution of ezgs, fry and yearlings for the year end-
ing June 30, 1889, amounted to 322,795,830, which i3 a
very creditable showing considering that the appropria-
tions only aggregated $257,000, and this money supports
all the stations and the vessels of the department, the
Albatross, Fish Hawk and Grampus. The department
is a very useful one and has a world-wide reputation.

SHORT TALKS ON CHARACTER BUILDING.
By G. T. Howerton, M.S. Illus-
trated. New York : Fowler & Wells
Company. 1892. Pp. iv, 227. Price
$1. No index.

This contribution to practical life, with numerous
illustrations and short pithy chapters certainly abounds

in good advice—advice which, whatever our individual
opinions may be, would, if followed, in many cases be
productive of much good. The style of illustration, in
many cases, presents, on the same page, contrasting
pictures of life, with considerable effect in some in-
stances.

LEAVES AND FLOWERS; OR, PLANT

STUDIES FOR YOUNG READERs. By
Ma,ré A. Spear. Boston, U. S. A.:

. Heath & Co. 1892. Pp. ix,
108 Price 30 cents. No index.

This charmiug work is designed to make the study
of botany pleasant to the young, The work, with nu-
merous illustrations aud exact botanical information,
is written throughout, as nearly as possible, in the
form of a story,and, although it is termed plant studies,
it really takes the aspect of being rather play than work.
It shows how pleasant the path of learning is for the
rising generation.

THE FrLoop, THE FACT OF HISTORY. A
chronological vindication, and a gua-
rantee of the second advent. By
Charles A. L. Totten. New Haven,
Conn. : The Our Race Publishing
Company. 1892, Pp. xxii, 315.
Price 75 cents.

Professor Totten, or Yale College, in this work at
last has his say at full length as to bibliological chro-
nology. To say the least, the work is a curious expres-
sion of the author’s beliefs, and puts into the form of a
book the ideas which won for him such notoriety dur-
ing the last year.

SiMPLE LESSONS IN DRAWING FOR THE
SHOP. By Orville H. Reynolds.
Published by Debs Publishing Com-
pany, Terre Haute, Indiana. Pp.
83. Price $1.

This little work is for the practical draughtsman and
gives very good elementary hints as to simple drawing.
The practical aspect of the subject is well preserved,
and the book will, no doubt, be welcomed by many who
are beginning their way to acquire t-e draughtsman’s
art.

& Any of the above books may be purchased through

this office. Send for new book catalogue just pub-

lished. MuUNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

DECEMBER

NUMBER.—(No. 86.)

TABLE OF CONTENTS.

Elegant plate in colors, showing a very attractive
dwelling at Warberth Park, Pa., erected at a cost
of $4,150 complete. Floor plans and two perspec-
tive elevations. John Robinson, architect, Ger-
mantown, Pa.

Plate in colors showing a residence at Springfield,
Mass. Perspective views and floor plans. Cost
$12,000 complete. Mr. Guy Kirkham, architect,
Springfield, Mass. An excellent derign.

. A colonial residence at Newton Highlands, Mass.
Perspective view and floor plans. J. W, Beak,
architect, Boston. A picturesque design.

A pretty cottage erected at Bridgeport, Conn., at
a cost of $1,600. Floor plans, perspective, etc.
A. M. Jenks, architect, Bridgeport, Conn.

A dwelling house erected at Watberth Park, Pa.,
at a cost of $4,478 complete. Mr. C. W. Macfar-
lane, architect, same place. A model design.
Floor plans and perspective.

A ‘‘ Queen Anne » cottage erected at St. David’s,
Pa., at a cost of $5,500 complete. A unique design.
Perspective elevation and floor plans. F.L. &
W. L. Price, architects, Philadelphia.

. Aresidence in the * Colonial » style of architecture,
erected at St. David’s, Pa. Perspective view and
floor plans. Cost complete $5.800. F. L. & W.
L. Price, Philadelphia, architects.

. A residence on Golden Hill, at Bridgeport, Conn.
Perspective elevation and floor plans. D. R.
Brown, architect, New Haven, Conn. An cxcel-
lent design.

A rcsidence recently erected at Springfield, Mass.
Floor plane anc perspective elevation. Cost
$2,490 complete. Mr. A. B. Root, architect, same
place. A pleaging design.

Picture of Aldworth, Sussex, the home of Lord
Tennyson. Portrait of Lord Tennyson.

11. Sketch for a cottage at Saucelito, Cal.

12. Design for a thirty-story building.

. Sketch of residence of Mr. Howard Bell, Atlanta,
Ga.

Miscellaneous contents: Some of the merits.—Water
tight cellars,—Read this with care.—Improve
your property.—How to catch contractz.—The
education of customers.—Erection of additional
buildings.—Concave sounding boards.—A high
rallway bridge.—A complete steel house front,
illustrated.—An improved woodworking ma-
chine.—Finely carved woodwork, illustrated.—
Steam and hot water radiators, illustrated.—
Plaster of Paris.—Disinfection by means of sul-
phur.—A novel newspaper building.—Fine steel
celling in an art gallery.

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-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings. illnstrating 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.
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WBusiness and Personal.

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 o ffice as early as
Thursday morning to appearinthe following week’s issue

*U. 8.” metal polish. Indianapolis. Samples free.
Stave machinery. T1revor Mfg. Co., Lockport, N. Y.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J
G.D. Hiscox, 361 Broadway, N.Y., Consulting Engineer.
For coal hoisting engines. J.S. Mundy, Newark, N. J.
Best baling presses. Ryther Mfg. Co., Watertown, N.Y.

Portable and Stationary Cylinder Boring machines.
Pedrick & Ayer. Philadelphia, Pa.

Cheap Steel for expensive tools is false economy;
hence the demand for Jessop’s high grade.

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

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

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. IrvinVan Wie, Syracuse, N.Y.

THE ENGINEERING RECORD (Prior to 1887, the Sani-
tary Engineer). Published Saturdays. 277 Pearl Street,
New York. 12 cents a copy.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, fllter press purmaps, ete.

Split Pulleys at Low prices, and of same strength and
appearance a8 Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

Perforated Metals of all kinds and for all purposes,
general or special. Address, stating requirements, The
Harrington & King Perforating Co., Chicago.

To Let—A suite of desirable offices, adjacent to the
Scientific American offices, to let at moderate terms.
Apply to Munn & Co., 361 Broadway, New York.

Fine Castings in Brass, Bronze, Composition (Gun
Metal), German Silver. Unequaled facilities. Jas. J.
McKenna & Bro., 424 and 426 East 23d St., New York.

Hydrocarbon Burner for burning crude petroleum
under low pressure. (Meyer’s patent.) See adv. page
381. Standard Oil Fuel Burner Co., Fort Plain, N. Y.

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.

Canning machinery outfits complete, oil burners for
soldering, air pumps, can wipers, can testers, labeling
machines. Presses and dies. Burt Mfg. Co., Rochester,
N.Y.

Competent persons who desire agencies for a new
popular book, of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

Wanted—Engineers and pilots. 'Twenty licensed en-
gineers and pilots to run small passenger steamers for
the summer months orf 1893, in connection witb the
‘World’s Fair. Sober, steady men are invited to write us
for further information. Chas. P. Willard & Co., Cly-
bourn and Southport Aves., Chicago, Ill.

The Engineering Record, the recognized authority on
municipal and building engineering, has recently been
enlarged by the addition of a department in which
notable industrial plants are regularly described and il-
lustrated, the steamn and power plants being a conspicu=
ous featurc. Recent publications include the great
Ivorydale plant of Messrs. Proctor & Gamble, described
in 23 columns and illustrated by 57 drawings. The steam
plant at Ivorydale is separately treated in 13 columns
and 31drawings. The new foundry of Henry R. Worth-
ington, at Klizabethport, N.J., 16 columns, 26 illustra-
tions. National Meter Company's foundry and brass
finishing shop, Brooklyn, 13 columns, 29 illustrations.
Niagara Power Plant (now in process of publication), 6
columns, 6 illustrations. Steam power plant of the
Dwight Manufacturing Co., Chicopee, Mass., 9 columns,
7 illustrations. Machinery Hall steam power plant, 8

columns, 6 illustrations. Published Saturdays. 12cents
a copy. The Engineering Record, 217 Pearl St., New
York.

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.

Reterences 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 answers require not a little research, and,
though we endeavor to regly to all either by letter
or in this department, ench must take his turn.

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(4609) I. H. F. asks: What glue, cement
or paste is used in covering iron pulleys with paper to
prevent the belt from elipping ? A. Pulleys that have
been in use that are to be papered should be made
clean and free from grease by scratching witha file
over their entire surface, cleaning with a caustic soda
wash and then pickle the surface with hydrochloric
acid and water equal parts. Wash with hot water and
dry. When its surface will be in the best condition to
receive the glue. Use the best light brown glue, which
may be tested by its great strength and elasticity when
breaking a piece in the hands. Make up the giue in
the usual way and when ready mix a tablespoonful of
strong decoction of oak bark or tannic acid, hot, to
the glne and thoroughly mix. The strongest hardware
paper ghould be used, cut and prepared by previously
moistening, 8o as to allow of it drawing to fit the crown
of the pulley. The pulley being slightly warmed, so
as not to chill the glue, and temporarily hung, proceed

AMERICAN, INC.

to brush the glue on its surface, putting the paper on at
once, drawing it tightly to expel any air and overlap-
| ping with glue and paper, until the proper thickness is
obtained. To make the bestjob requires three persons.
Upon stretching the paper on firmly depends its best
service.

(4610) J. B. asks : What kind and how
large a battery is necessary to heat a No. 36 platinnm
wire? I want to explode a cannon with it. A. One
cell of Grenet battery will answer your purpose.

(4611) A. J. W.—Stamp ink is very

difticult to remove. Alcohol is the best medium.

(4612) E. R.—In the case of a perpetual
motion the Patent Oftice requires that a woiliing e> am-
ple shall be produced.

(4613) W. R. asks: In the making of
the large plunge battery in ** Experimental Science ™ it
calle for paraftine. Would beeswax answer as well ?
A. Yes.

(4614) C. E. L.—As to bringing your
matter before the government, we caunot advire with-
out knowing what it is.

(4615) W. G. T. asks for the composi-
tion of a cement for incandescent lamp filaments., A.
The following is from ‘*Scieutiic American Cyclo-
pedia of Receipts, Notes and Queries.”” Take 100
grains carburet of iron (Dizon’s stove polish), grind
dry to a fine powder, add 10 grains lump sugar, mix
well in a mortar, then add 40 grains gold bronze, mix
again, then add sufficient water to make a thick paste,
and apply it to the junction between the carbon and
the platinum wire, allow it to stand for twenty minutes
or 80, then burn the joint to a cl.erry red heat by a fine
was flame.

(4616) C. B. A. asks: What is the re-
action when oxalic acid (C;H;0,) is made by the action
of nitric acid (HnOg) on sugar (C;9H205,) 7 A. Cpp
Hg204:+0,g=6CgH0,4+5H,0. The 0,5 is derived
from the HNOj; ; thus 12HNOg=12NO+6H,0 +180.
Thus we may write the reaction as follows: CyoH00,, +
12HNO3=6C,H,0,4 +11H20 +12NO.

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 home or
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

December 6, 1892,
AND EACH BEARING THAT DATE.

[Seenoteat ena of list about copies of these patents.]

Advert:slngldevu,e a.utom atic, T. B, Hatertep
Aerator, m W & B. T. Wood. .....
Alloys, mixing, W. R. Thomas

Animal trap, R. T, Williams. ..
Ankle supporter, J. G. Pugsley..
Automatlc brake, J. R. WllSOn
Bale tie. E. Wickey
Baling press, A Wick
Band cutter and feeder J.B. Boles.
Barrel filler, K. Kiefer
Battery. See Galvumc battery.

Bearing, roller, J. GibbOn8.........ccceieeueennnnn
Bearings, sprlng roll for roller, J. W. Hyatt
Bed bottom, W. H Scott

Bed, foldlng
Bed'spriug, J.
Beer cooler, J. F'.
Bell, electric, P.
Belt’ fastener, G.
Belts, idler for drlving, Hall & Holmes.
Bendmg press, S. Swartz
Bevemges. carbonating fermented, J. F. Wltte-

MADD. ..voeeiecatutaensieeossscnnas

cycle attachment A. Marthens 487,517
Bicycle stand, G. S. ’Crosby 487,473
Blotter, S. Axtell . 487,239
Blotter pad and ruler, combined, C. W. Chandler.. 487,364
Boiler. See Steam boiler.
Boiler, W. B. Mack ... 487,535
Boiler cleaner. steam, G. E. Truax.. . 487,651
Boiler feeder, C. E. Van Auken...... . 487,305
Boiler furnace, steam J. V. Burke ..... . 487,
Boiler indicator, steam. G. L. McDermo: 487,
Boring and screw driving machine, E. Fini 487,441
Boring machine, S. A. G uld........ 7

Book, bank account, H. J. Stirn..

Book or copy hol der, B. Gardinier

Bookli or s

Bottle corkmg machme, E Ermold

Bottle mould, T. W. S

Bottles. attachment
Watson

ale slip, duplicating memorandum, W.

7,502
Bottles, corkmg C. Schroeder 487,452

. 487,385

Bottles or similar vessels, device for closmg,.]’ E.

Box fastener, E. Dietz ... ....
Box lid holder, A. D. Hoffman
Brake. See Automatic brake.
riage brake. T'rack brake.
Brake adjuster, automatic, M. E. McKee

Brake beam, J Baker (2955000000 . 11,292
Branding tool, J. R. Todd............ . 487,34
Breech mechnmsm, rapld-ﬂre, A. Mercer. .. 487,631
Brick paving, L. C. Turley.......... .. 487,652
Bridle, A. & L. Ha 87,565

Broom or brush drilling agparatus, H. Besson.... 457,362
Brush bridles, machine for the manufacture of
paint, F. W. H. Weishaupt......................
Buckle and snap hook, combmed G. D. Hayes..
Buckle, harness, T, M. Guthri
Buckle, hitching, S. B. Burwell
Buckle, rein, W. C. Edge. .
Building coverlng, M.P.S
Burner fastening, B. T. Stebs
Butter extractor, centnfugal G M. A 0 5
Button, G. J. Cap well. ..487,344,
Button, C. 8. Franke
Button setting machme, Merwin & Stirckler.
Camera tripod, J.
Can. See Oil can.
Can lacquering machine, R. D. Hume..
Cap attacher, C. H. Griffin .
Car brake, P. McMullen..
Car brake, W. N. Harmg
Car coupling, J. Bradford.
Car coupling, T. B. Brower....
Car coupling, Coffman & Denney..

.............................. v




394

Car coupling, H. Deitz.. 487,662 to 487,666
Car coupling. T. 'J. Emery v... 487475
Car coupling, 'T. C. Gibson. .. 481,367
Car coupling, L. W. Houghton .. 487,
Car coupling,J. W. Klingler.. .. 487,532
Car coupling, C. Lee.......... .. 487,420
Car coupling, G. W. Masou .. 487,536
Car coupling, J. ‘McFarlane .. .. 487,424
Car coupling, R. Y. Mltchell .. 487,
Car coupling, S. Shepardson . 487,291
Car coupling, W. H. SNOW......coiveirns cevn. v, 487,353
Car coupling, C. A, Tower 487,650
Car couplmg. F.N. Ward.........ccoeiiiiieniiinnnns 487,357
Car coupling, M. Werner 487,590
Car coupling, Weymonth & Fulton. . 487, 1
Car draught rigging, I‘B.l]WB. ,J. A. Hinso: 487,269
Car drawbar attachment, W. B. Orton.. . 481,583
Car fender, Wentzel & Bletzer. cee s . 487,547
Car, hand, C. Roberts.......... 37 487,378
Car, ore, F. A. Huntington..........eooovviiiiennnns 7,572
Car motor, electric, C. A. Jackson 487,329
Car, stock, G. Grossman............ .. 487,668
Carbureting air, Griffen & Clarke............. . 487,617
Cards, etc., macl:lue for rimming show, T. W G.

Cook veeeen.. 487,609
Carnage brake, P. Brailly wee.. 487,512
Carrier. See Elevated carrier.

Cartridge, art;{lllery, E. L. Zalinbs{k R 487,400
artridge pack ho rownm 7,
8 TEHABS PaSkmodiE: Tradiey M 5 Brownh 8 i ]

Case. See Stock case.
Cash recorder and drawer, L M. Mills.............. 487,284
Cash register, E, F. ROberts-...................-.... 487,683
Casting sash welghts, machme for, J Goldberz . 487,263
Chimney rack, N. H Brown......ccoeovueiruiinninns 487,601
Chuck, W. POFLeOUS. . ... oeuvii e tiiiaiiinerins 487,292
Clamp See Electrlc conductor clamp. Rope

clamp. Rubber dam clam

Cleaner. See Boiler cleaner. Knife cleaner.
Clothes drier, C. E. 487,533
Clothes drier, J. H. Ri 487,429
Clutch, friction, A. 487,245
Clutch, friction, W. 7.
Cock, bal G. S. Hunter.... . 487,671
Coin- controlled theatrical sh 487,010
Coin holder, Wallace & Henrich 487,438
Collar, breast C.T. Cain....... 487,604
Commutators and arma

for, K. P. Warner. .. . 487,307
Compass, P. J. Kaiser.............. . 487,330
Cooking utensil, A. W. Obermann..............c.... 487,291
Cooler. See Beer cooler.

Core husker, O. E. & O. Beardsley.................. 487,241
Cou'glmg. See Car coupling. Pipe coupling.

hill cou&l’mﬁ.

Cuff holder, W. Hay.... ............cccciivninnnnns 487,527
Cultivator, listed corn. J. H. Donner. . 487,612
Currycomb, G. W, Neuls............... .. 487,580
Cutlery, hardening, G. E. Smith...........ccoeeu.. 487,337
Cutter. Sue Mouldmﬁg cutter.

Cutter head, rotary, F. H. Van Houten............ 487,436
Damper for furnaces, etc., automatic, D. W.

Glendinning....... ...oiiiiiiit ciiiiiiieiieaaa, 487,521
Dental vulcanizer, G. B. Snow. 7,647 i
Derrick,J. E. Serrell.............c..ooau.. 487,453 !
Dlsmfectmg apparatus, E. & S. Taussig 487,588
Drawing frame clearer roll, O. Brophy............. 487,963
Drier. See Clothes drier.

Drier for fabrics, portable cylindrical, A. Bor-

chardt. . ..........cceiiiiiiiiiii e 487,600

Drill. See Grain drill.

Dynamos, connection platefor, J. J. Woo .
Easel and stool, portable sketching, J D Cole
Educational appllance J. L. Collins. .
Electric conductor clamp, H. Lindahl. .
Elec ric motor, F. H. Beers

Electrical dlstnbutxou -system of, O. B.

berger
Electrical heater, W. Mitchell..
Electricity, apparatus for distrib

.. 1332
. 487,242

.. 487,543
. 487,285

. 487,356

inson -
Electnclty, process of and apparatus for ge:

rating, J (:Ee ..... 487.644
Elevated carrler 87,485
Elevator, F. E. erdman 4877268
Elevator, L. M. Kuehn.. 487,576
Elevator shifting device, 7,50

Em balming apparatus, H. J. Breeze.

Engine. See (zas engine. | Chur 487,606 | Cure, ague, kirm of F.

Envelope or wrapper, T. J. O’'Donnell . 487,581 ; Plow, 487,578 | Eyeglasses and spectacles. F. ... 22,
Excavating and laying sewers, appa; . 487'539 | Extracts flavoring, Hance Bros. & White. .. 22,133, 22,134
. Cross........... . 481,517 l P]ow S 487,643 Files, chisels, gouge chisels, sometimes known as
Extractor. See Butter e ’ Po' ultry k[l]lng apparat 487,560 scoopers and gravers, S. Vautier & Fils......... 22,147
faucet, automatic, A. A. Belleau .. 487,384 | Power, device for the transmission of, L. 'l‘lghe 487.303 | Finger rings, W. Loeb & "COurarenranrrernnnnnnnn ,101

raucet, lock valve, H. S. Johnson . 487674 ' Power transmitting mechanism, D. C. Frazeur.... 487,615 | Gas for heating and lighting purposes, manufac-
Feed box. §. F. Weaver........... .. 308 Press. See Baling press. Bendlng press. Print- tured, G. M. S. Wil8OD...ooovveieniieienienneenns ,138
‘eed mechanism, F. H. Richards. . 487, 498 | ing press. Seal press. Harvesters and harvester binders, Walter A.Wood
‘eed water heater, W. J. Austin. 487 549 Pressure gauge and register, ‘combined, W. J. O. Harvester COMPANY.. ..o .uoeeerereernecneranaenans 22,150
euce, plank, W. Jobe, Sr....... 48 083 3 03 ¢ VA 5 487,515 | Insulators, electric, A. & J.M. Anderson........... 22,148
fence stay, A. A. Parker.. 487374 Prmth machme delivery apparatus, C. B. Cot- Knit under vests of waists, Nazareth Manufactur-
ence, wire, M. W. St. John 8 3»’)1 L 7 - ) 487,386 iNE COMPANY . .otvueunienreririssnsaneesesnenaans ,106
Filter, W. R. Evans....... ol 4gT, 614 | Printing machine feeding mechanism, cylinder, Knit underwear,Umted Knitting Works Company 22,105
filter, oil, O. Lindberg.... . 407, C.B. COttrell.....uueennrrerinianreeanerareeasannnn 487,254 | Liniments and ointments, F. P. Foltz............... 22,121
Filtering system. R. Beyrie. . .. 487y 467 Printing machine, oil cloth, G. F. Eisenhard 487, Meat products, including packed and smoked beef
fire appliance, Kirker & Bende 487418 | Printing press, E. A. BIAKE ........cc..cc0oers.s and pork, hams, shoulders, sides, bacon, and
Fire escape, R. Howell........ ... 487559 | Printing press, oscillating cylinder, W. Scott. sausage, North Packing and Provision Com-
Fire escape, safety, J. Mannheim . 487,39 | Pulley, P 10T S 1 - 40 ) B ¢ £ & 2 PN 22,128
firearm, J. W. Mullins................ . 487,423 | Pulley, E. T. Shepard. .. ......... Meats. such as hams and bacon, smoked, F. A
Firearm, magazme J. M. & M. S. Browning........ 487,659 | Pulley lubricator. loose E. Dawson . ............... 4872571 Ferris........ ... ,129
Flrearms. means for attaching magazines to, W. ‘ Pump, Stone & Miller.................. Medlcal remedy for internal and external use, Bo-

MASOTL. e veeereennenensnnnnnnsnanannn .. 487,677 ! Pump, dlsplacement G. W Bartholomew......... 487,605 |  tADMA CO....ovevniienrinieieieieeeeieense 22,112
Flshlng reel A.B.Hendryx 487,481 mercurial air, G. A. Frei......... 4 Medlca.ted toxlet preparation for the skin, C. H. &
Flange wrench, ad]ustable, J. W. Kellam.. .. 487,331 Puzzl)e. C_E. Clarke............ 487318 | J. Price.. ... oot 22,111
Floor joists and apparatus therefor, crowning, J. uilting frame, W. C Backof 487,240 Medicmal compounds the basis of which is formed

FrIedriChs. ... eeeeeecinreeanaeanneennes sansmmnnns 487,406 | Rack, H. U. Ackerman.......... 487,594 of vegetable extracts, H. Kleindienst 22,113
Flour or other materials, apparatus for mxxlng, Rags, machine for cut,tmg, E.S. Huldeu 487,621 | Medicinal teas, J. W. Moore.......... . 22,115

J.D.Bangert................. 487,507 | Rail joint, G. W . 487,340 | Medicines for the cure of b
Flue stopper, J. D, Hopkins. 487,327 Rallway gate, w. 487,538 Fowler.. 22,114
Flushing tank, siphon, T. C. Beaumon .. 487,461 | Railway tie and rail fastener, C. ) 487,642 | Ovsters, raw a . Whe: 22,131
Fly paper holder, W. H. Alien . 487,505 | Railway tie and track fastenlne, R. D Pnce., . 487,351 | Pills_for diseases of the dlgestlve organs
Furnace. See Botler furnace. Glass tank furnace. Rallways, closed conduit for electric, A. A. V. n- kindred diseases, F. C. Fowler.......... . 22,120
Furnace,J. Keenan..........c..cevuiieeennnnnneenans 487,675 3 170 S reeeeens . 487,654 | Remedies for diseases of the stoma, y
Furnace for treating and reducing ores and for Rake. See Hay rake. Ore rake. and kidneys, G. W. Ridley.. . 22,118

refining the resulting metals, combined, A. Recorder. See Cash recorder. Remedies for diseases of the stomach,blood, liver,

Chabaud et al 487,605 | Reel. See Fishing reel. and kidneys, and nervous affections, and gen-
Furnace grate, J. Thurell. 487,648 | Register. See Cash register. eral debility R. Richards & CO................... 22,119
(Gauge. See Pl‘essule ﬂ uge. Regulator, H. Keller.. Remedy for colds and throat and lung troubles, E.
(,alvmnc battery (xethms 487,324 | Resistance box, J. Warln Heffernan... .... Ceet semeesereezeiecens seeseeeaiias ,116
Game board, E. B. M K 7,447 | Rlveting machine, 100; Remedy for dyspepsia, Keasbey & Mattison....... 22,117
Garment supporter. (1 E Adam 7,689 | Roadway, logging, D. Evans Rubber, including mats and matting, articles of

Fas, apparatus for manufacturin 487,616 | Rock catcher, G. W. Veronee 1,2 vulcanized, New York Belting and Packing
Gas engine, Withers & Covert 487,313 Rock drllls ete., construction of s COMPANY . .ouuntntntivnnn et reaas it aaiasaas 22,108
Gas washer, F. H. Lane..... 487,219 W &Z aw. Sad irons for domestic use, Colebrookdale Iron
Gasoline heater. Parker & Hu 373 | Rope c‘lamp. H.J. Mohme 0005117 0 7: 5 0 28 PN
Gate. See Railway gate. Roofing machine, V. C. Salves, ointments, and liniments, F. J. Lockwood. 22, 122
Gate, C. J. Simeral................. Roofing plate or shingle, L H. Montross Sheet metal,all, B. L. Parker & C0.... ..o 2,143
Gem setting, C. J. Humbert. Routing machine, M. A. Taylor.......... sueet metal and solder, all, E. L. Parker &
Glass, metal etc., apparatus for moulding, K.'S. Rubber dam clamp, J. W. Haughawout............ 487,670 | = COw.ooinniiiini i i 22,140 to 22,142

Pea 487,426 | Sash balance, P. H. Niles............... Shoes and analogous articles of foot wear,N. Koch
Glass metul preparing, R. S. Pease 7, Sash balance, F. L. Rosentreter......... ... 481335 & Co......... P 22,107
Glass tank furnace. W. F. Mode 7,286 | Sash cord fastener, M. J. Hufman. Supposltones, F.C.Fowler...........cc....coviiiinn ,123
Gold and silver ores, treatmg. (1 W, McGee 9 | Sash fastener, C. Wolcott......... Thread of cotton, silk, tlax, and other fibrous ma-
Governor, J. C. Henderson................. ! Saw frame, hack, J. A. Whelpley terials_for machine and hand sewing, Kerr
Grain drill, Day & Moore.. ' Saw, gang lmnd 1'. H. Brown. Thread COmMPANY.....uueoeuiereeneemrerueeiennnnns 103
Grain scourer, . M. Drake | Saw handle. Cross cut J. W \I|ller Tin plate, terne plate, and sheet metal, coated and
Grate shelf, J. W. Miller.. i Scale, price, A. D. Hoffm uncoated, N. & G, Taylor Co............... ,145, 22, 146

Grinder, sickle, G. J. Cline
Gun, . Steinert
Gun'barrels to_the stock means for separably
attaching. W. Maso: 487,487 to
Gun barrels to the stocks, means for separabl
uniting, T. . Benne )y
Gun barrels to tbe stocks, means for separably
uniting, W. Mason
Guns, feed mechanism for machine, J. G. Accles.
Gutter, stable, A. G. Wilbor, Jr
Hammer, G. H. McGown
Hammer, power, A. Beuudry
Handle. See Saw handle

Handle for utensils, W ood & Bingham.. ,688
Harrow, disk. Hill...eouenenns 487,622
Harrow, spade. Drader & McKay 487,322
Harvester, corn, 1. N. Fickes........... 487,558
Harvester picker. cotton G Beekman 7,

Hat blocking machine, F. D.Fry......... 487,442

Hat sweats, machine for ﬂttinz, K. L. Com
Hat sweats, machine for joininug themeetmg ends

Hay rack for farm wagons, A. Miller.. 1333
Hay rake and loader, combined, Punteney Sooy 487 610
Hay sling, J. M. Kell ............................. 5 5
Heater. See Electrical heater.
heater. Gasoline heater.
Heating apparatus, W. H. Turner.
Heatmg by metal bath WVhit.
Heel, Wise.........
Heel mterchangeab
nge Faulbaber & K'och
Horse boot, J. H. Rowell
Horses electrlcal device
m, G. W. Whitefield
Horseshoe. F. Korupkat
Horseshoe with self-

Feed water

Sageng................. 487,645
{ot water heater, M. E. Herbert . 487,620
ce cream freezer, H. Mayers. ..... . 487,310
ce shaving machine, G. B. Webb 487,339
ndex, C. M. Cott 7,516
ndicater. See Bmler lndlcator Speed lndlcator
Indicator, N. A Mille r. 487,445
ndicator lock, L. King..... 487,216
Inkstand, W. S. Mendsntaii . 487,630
Inkstand and penholder, combined, H. Siegert....487,39%
Jacquard punch selecting apparatus, B. Toone... 487,499
Jail, D. K. OSbOUTNE. .....uuuuiinnsninnnnnniiinen., .. 487,448

Jz).rsF ‘olr similar vessels, means for seallng, J. W.

€l sseesessesesssesnssesesscscsestescscscssascse

487,866
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Kettle, lamp, W. H. Holden ... 487, 326 Sugar, manufacturing, E. C. Barthelemy. 487.439! 13
Key slot fm?mlng tool, W. °H. Taylor. . 4877701 | Sulky, training, P. H. Bald 487,343i ?Jfbvertwements.

Kitchen cabluet R.G. May .. 487629 Supporter See Ankle supporter. Garment sup-

Kite, G. S. Crosby. ........ 487,471 porter. '
Knife cleaner, T. Murphy .. 487446 Suspender cast off, G. E. Adams.. 487,690
Knob attachment, C, 0. Case | 487416 | Swing, UnKer, ... o eecvn. s

Lacing string, A. L. wild....... L4874 Switch operatmg device, J. D. Stone )
Ladder, extension, J. S. Burgess . 487, Switch rail adjusting attachment, A. A. Strom... 48: 1458
Ladder, extension, A. A. Sorg.. 487,301 | Table. See Physician’s table.

Ladder, fiexible, A Kirchhoff. 487,393 | Telephone holder. E. C. Lewis. . 487,369
Lamp attachment, Hoeniughausen & Mueller, Jr 487462 | Tent, L. L. Davi 487,319
Lamp chimney cover plate, J. H. . 487,624 Therapeutlc process and apparatus, electro, J. M.

Lamp, electric arc, J. J. Wood
Lamp, incandescent electrlc E. W. Applegate..

Wardell..........coooviuiiienananes . 487,
Thermostat, F. O. Elliott.. . 487,519

. 487,
Lamp, incandescent electrlc, G. A. Frei....487,477, 487,479 | Thill coupling, W. B. Roo e . 487,450
[Last, A. M. Leighton...... ........c..o..coviiiinen 487.627 | Thrashing machine, E. W. Jenk: . 487, 214
Lathe for turning oval objects, N. C 487,525 | Thrashing machine band cutter and feeder, W.
Letter box, Johnston & Gates 487,574 OTII. .. eveeveiennseeesnnsesnneesessnnnnns . 487,347 |
Letter box, house door, J. W 487,633 | Ticket, combination, M. Ralph
Limb, artlﬁclal H.F. Eh e ......... 87,607 | Ticket, railway, J. Reid .
Jiquid elevatmg J G.Pohle...................... 87,639 Tlmepxece repeatmg mechanism, F. Terste-
Lock. éee Indicator lock. Nut lock. Seal lock. =2 T e 487,348, 487,399
Tracelock. Trunk lock. Tin cans, machine for manufacturing, W I-hp-
Locket, J. Grafl.. .......coovvineineiiiniiieiiinennens 487,480 Perling. ...oovvvunennniniinaaeaennaeans . 487,210
Loom pile wire, C. Ford.........c.cc.vooiiiiiinnenes 487,417 | Tire, bicycle, G. R. Bassett.. .
Looms, lingo or heddle weight for Jacquard, S. Tire, India rubber, H. N. Lee
G.Miller. . coiiviiiiiie ittt 487,537 | Tire, pneumatic, W. Goldmg..
Lubricator. See Pulley lubricator. Tire, pneumatic, W. B. Hardy..
. Cory, ... 487,661 | T'ool sharpener, E. Houlbrook..
. Lt Toy, G. S.Crosby...............
Mml cancelmg and postmarkuuz machine, Toy wagon, A, . Douthit.
Landfear ........... cieeiiiiiiii i 487,278 Trace lock, G. T. Alpress.....
Mangles. C mpound doffer for, Wiles & Wendell. . 487,592 | Track brake, H. E. Dikeman......
See Wir Track gauge and level, C. Robert
Meat tenderer. J Jetf .......................... 487,672 | 'Track sanding apparatus, C. W. Sherbu ¢
Metal heating, arc and mcandescent C. L. Coffin. 487.607 | Trap. See Animal trap, - |
Metal wheel, J. R. Little ..487,280, , 'I'ruck, car, A. B. Du Pont. 487,518
Metal wheels. manufacturing, J. R. Litt @..487 282, 487,283  Truck car, M. G Hubbard 7,
Micrometer gauges, automatic stop for, G. S ivia Trunk lock, J. Roche.........

Bauhard
Molasses from sugar, separating, E. A. Ellis.

Middlings purifier, A. L.

7,440
4871193 -
. 481,319 |
487,637 !

Trunk, salesman’s sample, R
Tube. See Ozone tube.
Tug, hame, M. W. Ryland.
Turning and worklng mach

Mould. See Bottle mould.
Moulding and blind slat planing machme, E. B. PR
. . (B

Moulding cutter refor . 487,402 | Valve, 487,673 |
Motor. See Car motor. Electrlc moto Valve'and valve sup , 487,408
Motor, B.S. Partridge. .. ...... 487,584 | Valve, check, E. J. Sinclair 7,298
Mowing machine itman con: . 487403 | Valve gear, €. Chaplin..... 487,249
Nail machine, (° Houghton 487,567 { Valve, rotary, F. D. Toucey.. 7,687
Nozzle, spray, W. C. Lockhart. ... 487,628 | Vamps to uppers, machine  for pasting, H.
Nozzle, triple exhaust, J. Y. Smith 487,29¢ Fischer 487,388
Nut lock, W. D. Robinson. .. ..... 487684 | Va Enrlzer A. H. Carpenter.......... 487.247
Oat clipping machine. L. O. Stevens 487,686 iclerunning gear, C A Behlen 7
Oilcan A.J.Tschantz................cc..iiieunnin.s 487,500 Velncle spring, C. A. Behlen...... 87 598 ,
Ordnance, gas check for breech-loading, S. Sea- Vehicle spring, N. H. Bl ...... .
bury....... Vehicle, one wheel, H. D. T Wilso . 4‘2. 35'1

Ore concentx ating machine, A. Frase Vending machine, coin actuated, R ‘Moran

Ore concentrator, A. Gonzalez Wagon cover, E. Simon. ...................
Ore concentratorsand allied machines, device for Warping machine, A. E. Rhoades..

operatlng. C. E. Seymour ........................ 4 Watch balance, non-magnetic, C. 487,550
Orerake, J. Blair. .. . ... .. Water or wind wheel,J. Suter.....ccoecvveiioo. .. |48 87, 381
Ore segarator aud concentl ator, G. Webs, machine for g uiding the edges of textile,
Oven, baker's, G. R. Skillman............. J.J. Scholfield .

48l.(‘k)2
Oven, baki ng, Pfieiderer & VWerner. 0,302
Ozone tube, O. Frolich

Package carrlers, machine for makmg, C."B.

Welding, electric, E. Thom
Wheel. See Metal wheel.
Whiffietree, 8. H. Haas
Wire mat, Brittain & Shrum
Wire splicer, Smith & Lucas.............

.............................. " 487,264
. 487,700
487,646

Mor:
Packmg. R.G. F erguson

487,244 | Plastic materials ‘coating

| Sheet metal stamping press, J. G. H

Packing machine, E. M. Thompson. 487,355 | Wire twisting tool, C. A. Underkircher.......... 1L 487459
Packing, piston, J. Richards. . . 487494 | Wrench. See Flange wrench.
Padlock, R. J. Colvin..... . 487, 8| Yoke, neck, Kline & Thomas. ..........cccvveeennnn 487,217
Pan cover, H. Hollandt 487,443
Panorama, H. P. Mott 487,490
DAber fastener, & b D6 570
aper fastener, e 7,440
gaper ;eeger, F. ngt igzg%g TRADE MARKS.
aper feeding machine, .. 487,51 .
Paper separating mechanism, T. A. Bri Tiggs . .. 487,514 | Ale, ginger, Chicago Consolidated Bottling Com-
Photographic cameras, registering device for, .. BILY . eevneenanansasse e ... 22,124
7 Coime @IZET, ST vveevermeuneaeeninenanise s . Anasthetic for dentists’ use, 1109
Photographlc roll holder, T. S. Gillette 20 | Baking POWder.P . J. O’Connor. ,135
Physician’s table, J. W. Kales . 487,625 | Blue, washing, P. Diamond, ,136
Piano action, H. & C. e]ler 487,483 | Canned vegetables and fruits, Bloomington Can-
Piano nctlons, center pin f: ning Company 22,132
.487,484 { Chinaware, T. Haviland.. ,100
Pipe couplmg. 3 487,434 | Codfish, prepared American Evaporated Codfish
Planter, check row, G- Am 487,506 0 e tietieeneereeeuasansssssusesssiesnssmenaesseennnns ,130

Creamers, centrifugal, KM Sharples
Dick

Scourer. See Grain SCOul‘el
Screen frame, H. A. Wa
Seal lock, O. E.
Seal press, S.
Seal press, A. G. Douthit............
Seamin g tool, metal, C. H. A. Dissinger..
Separator. See Ore' separator.
Sewing machine, W. R. Wheaton.
Shaft attachment, vehicle, L G.
Shafting, level hanger for, N. D.

Tin plates, Ashburnham Tin Plate Cnmpany ...... 22
Varnish or polish, furniture, H. B. Taylor.. .
Veils, ladies’ face S. Uppenl:lelmer& evy
Whisky, S. L. uschewsky

Wlnsky. Bourbon, Meyer Brothers' Drug Com-

Whlsky. rye Mayer Sons & Co..

Hague [
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Sheet metal vessels, apparatus for beadmg and :

curling, G. I. Holdship
Shoe, Claflin & A
Shoe slugging machine, S. M.
Shoulder knot. J R Farrell
Shovel, J. Kubi
Sif ter, ash L. Pelllcan

Badge, L. J. Pitkin..
Bott e nursing, %VR

%ign or guide tboa;‘d 9 ” D. L M i ‘394 | Handle for spoons, etc.
igns, apparatus for displaying, acDonald 87, s
Signaling apparatus, electric, M. Martin. .......... 487676 Jug, sirup, T. Haviland.

Medal, E. . Hopkins,

Skins, machines for plucking hau‘s from F. J.

MUPPDY. e oevieretennssesoeenneeneiennnnernaernns 487340 | Bincushion or sichot. i . Cooper.
Slate frame, H. E. C. Daniels 487554 | Blastron or waist, A. Frank.........
Sleigh, Umphrey & Weekes......................... 487501 | Pocketbuok or purse, M. SChe“e"
Smelting ores containing zinc, Hunicke. ... 487,444 | Scarf pin, J. G. Brokaw...........
Speed indicator, Johns ton & i‘letche ........ 487.275 Sheet, F. 3. Pinkus........

Sign board w. Goesslmg
Spoon, K. P.D'A.
Spoon, J. S.
Spoon, E H. Rosenblatt.
Spoon, G. A. Schlechter...
Spoon, ete., W. C. Sommer,
Trimming, F. O. Heinig...

Spike, Streeter & Nicho18.. .................
Spinning machinery kink preventer for si
fleld & Flynn..
Spoke, wagon, F. T.
Spring. See Bed spring. Ve
Sprinkler. See Street sprinkler.
Stage curtain, fireproof, H. 8. Cockrill

) 487.334 """
| 4RTR9

. 487,470

Stallion shield.C. H. Rahn o | T rmming, dress, 3. W, Schios oy
amp canceling machine, 626 Sy g e Ve DUTIOBS e ccaernnncannen iy
:tamp. registering hand, 487,657 | Veil, S. Oppenheimer...........c.....oooviint 22,042, 22 043
Stamp, time, C, Stahlberfz 487,433
Steam boxler, N.T. De Golye 7,66 A printed copy of thespecification and drawing of
Steam boiler, J. W. Putnam.. 487641 | any patent in the foregoing list, or any patent in print
Steam generator, P. A Chatenet 7,061 | issued since 1863, will be furnished from this office for
Steam generator, W. D. Smith.. 487,300 ) 25 cents. In ordering please statethe name and number
Steam generator, G. Vassar, Jr............... ... 382 | of the patent desired, and remit to Munn & Co., 361
Steam, means for superheating, A. Bratoluboff... 487,317 | Broadway, New York.

teering gear, steam, G. A. Bronder............... 7,40

tock case, sectional, O. H. L. Wernicke.. . 487, 460 C anadian patents may now be obtained by the in-

topper. See Flue stopper ventors for any of the inventions named in the fore-

tove, Schroeffel & Voegtly......................... 487, 541 ¢ going list, provided they aresimple. ata cost of $40 each.

tove leg fastening, Covert & McCutchen . 487,955 If complicated the cost will be a little more. For full
Street sprinkler, Becker & Henry . 487, instructions address Munn & Co., 361 Broadway, New
SUbSLIUCLUTE, B, A, OliVOT.......c0100enesrersansess 487,583 ¢ York, Other foreign patents may also be obtained.
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J. DAY
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THE AURAPHONE is a new scientific invention of
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ete., etc.

8= Write for catalogue ** B, and lowest
discounts.

The Kennedy Valves are always
the Best.

leENTnRs and Experimentors can obtain val-

uable assistance from us in perfect-

ing their ideas. Models and patterns a specmlt{r Wr)te
us. WM. GARDAM & SON, 98 John St., New York

THE STIRLING BOILER

is economical i n fuel, repairs, and
absolutely safe at high pressure.
Practically self-cleaning.

THE STIRLING COMPANY,

GENERAL OFFICES:

= With this beautiful Organ an Instruction
f Book and a handsome, upholstered 8tool}
The organ has 11 stops, 5octaves, and is
frpes made of Solid Walnut. Warranted by us for
r)ulb\ 15 years, We only charge #45 for this beau-
B=/374={8 tiful instrument. Send to-day for FREE illus-
g 3R trated catalogue. OXFORD MFG. CO Chiecago.

WOOD WORKERS

can save money by using the

DIAMOND FOOT POWER MORTISER

Strong, Powerful Leverage, Large Range for
work and easily operated. Has Horizontal,
Vertical and Angle Adjustments, also Tenon
ing T ool Attachment for Light Tenoning.
wllline Foot and Hand Poiwer Machinery.
Sold on trial. Catalogue Free.

SENECA FALLS MFG. CO.
694 Water St.,, Seneca Falls, N. Y,

ON THE UNCERTAINTY OF CON-
clusions.—A very interesting paper, by 1'. C. Menden-
hall, discussing the unreliability of circumstantial evi-
dence. (omamed in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 866. Price 1) cents. To be had at this
office and frow: all newsdealers.

$10.00 to $50.00 ;

ness. Magic Lanterns and Views of popular sub-
ects. Catalogues oo application. Part 1 Optical, 2

athematical, 3 Meteorological, 4 Magic I.anterns, etc.
L. MANASSE, S8 Madison Street, Chicago, Ill,

er night. A
ight and pro-
fitable busi-

BencH DRILLS
ROLLING MiLLS

BUFFALO N.Y.

395

The 189 2 Mote Remmgton
Typewriter

For Ease and Convenience of Operation, Simplicity of Design
and Durability of Construction, is
TNEQCUALED.

@@ SEND FOR

CATALOGUE.

C. E. HORN & CO.

Manufacturers and Jobbers of

YELECTRIC BELLS

63 SO. CANAL ST.
il Chicago, lIl. U. S. A.

The cheapest, simplest and most efficient
bell manufactured.

Do you want our illustrated price list “H”?

THE COPYING PAD—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to regare ‘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 AMERIC AN SUPPLEMENT, NO.
438. Price 10cents. For sale at this office and by all
newsdealers in all parts of the country.

WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y.

Uy \S¢PER SET. NEVER GETS DULL. q
GTERS 4;\ ELF HAFs'in:NmG SEND

UTSGROOVES AN FAGES RaFiDOLY. FOR cIRGULAR.
THOS. WRIGLEY 85 5™ AVE. CHICAGO ILLS.

BERILIIY BLUTIE

VITRIFIED BRIGK.

An indestructible product, impervious to water and
acids, for room linings and flooring. Especially useful
in chemical works for lining Digesters.

NEW YORK BRICK AND PAVING CO.,

SYRACUSE, N. Y.

The AUTOGRAPHIC
REGISTER.

% A Labor-Saving
7 Business System.
Enforcing Honesty

and Accuracy.

Chicago Autographic Register Co-

148to 154 Monroe St.
CHICAGO, 1L1..
Send for catalogue & price list.

WM. GRAVER TANK WORKS,

(INCORPORATED.)
Manufacturers of Iron and Stee:

STORAGE TANKS.

OFFICE,
. 3d Floor, Rookery Bldg.
CHICAGO, TLL.

Applied to Pulleys, Gears,

to transmit from 2 up to I
10,000 in use. ¥~ Writetfor cuts, description, price

tershafts and Cut-off Couplin
durable, and economical Clo%ch on the market. Made in sizes
Py

James Smith Woolen Machinery Co.

MANUFACTURERS OF

THE HUB FRICTION CLUTCH

POWER TRANSMISSION MACHINERY,
411 to 42| Race Street,
PBILADELPHIA, PrA.

lprocket ‘Wheels, Reversible Coun-

The most simple, effective,

at slow or fast speed. Over
list and discounts.

BALL PENE

Unequaled in
QUALITY, SHAPE,
and HANG.

The BILLINGS & SPENCER CO., Hartford, Conn.
UsEBE

SYKES
Improved Iron and Steel

ROOFING:
For all classes of buildings, easilyapplied, cheaper
than shingles, will last a lifetime, and is absolutely
fire and lightning proof. Reduces your insurance
and is the best roof manufactured. Write for our
handsome catalogue and mention this Bag
SYKES IRON & STEEL ROOFING ‘co
Chicago, 111, or Niles, Ohio.

RIFE’'S AUTOMATIC
3HYDRAULIC ENGINE QR RAM

SUPPLYING WATER FOR
Irn%at)on, Small Towns, Railroad Tanks,
Factories, Steam Mills, Dairies, Country
Residences, Stock Yards ete. Automatic
F[iwwnt Dwrable, and
111?'01;?71911(‘ Send for
fully illus. catalogue.

See. illustr vm'd 'nnr ice
in Sci. Am., p.5, July 5, %0,

: Rif'e’s Iydramulic Englne
Mtg. Co., Roanoke, Va.

5 WASHBURN

\‘ Guitars, Mandolins & Zithers

in volume and quality of tone are
the BEST IN THE WORLD. War-
ranted to wear in any climate.
Sold by all leading dealers. Beau-
tifully illustrated souvenir cat-
alogue with portraits of famous
artists will be Malled FREE.

I.YON & HEALY, CHICACO.

CALDWELL IMPROVED
CHARTER GAS ENGlNES

A P.
CTUALH. N

6
C
. ﬁ N
H“S;xf

»
Bl .
VAo

wopLE

oN
£°°sIM
GASOLINE FROM NO DELICATE PARTS.

TANK LOWER THAN ENGINE

OUTSIDE OF BUILDING IF DESIRED .
HW CALDWELL & SON- 5
WASHINGTON & UNION ST'S. CHICAGO, |LLS.

JAMES w AT

LEFFEL

FULLY
Guaranteed,

Plants of all kinds dri

to 400 feet.

ER WHEELS

Many Styles and Sizes, Upright and Horizontal.

30 YEARS CONTINUOUS BUSINESS

affords every facility for adapting them to all situations,

ELECTRIC, MINING, IRRICATINGC & MANUFACTURING.

ven by them. Easy working gates. We guarantee

highest power, with smallest quantity of water, at full and part gates; insurin,
easy regulation and steady motion.

Successfully operating under heads of

Write us for fine pamphlet and state your wants.

e JAMES LEFFEL & C

SPRINGFIELD,OHI0,U.S.A.
1y 110 Lieerty ST, New York CiTv.

BEEMAN’S PEPSINGUM

TRE PERFECTION
OF CHEWING GUM.
A DELICIOUS

REMEDY

INDIGESTION.

| 1-3 of an ounce of Pure Pep-
sm mailed on receipt of 25¢.

cAUTlON—See that the name
Z 7 Beeman i8 on each wrapper.
Each tahlet contains one grain pure pepsin, sufficient to
digest 1,000 grains of food. If it cannot be obtained from
five cents in stamps for sample package to

dealers, sen

BEEMAN CHEMICAL CO., 70 Lake St., Cleveland, 0.
" ORIGINATORS OF PEPSIN CHEWING GUM,

NOW READY!
A NEW AND VALUABLE BOOK.

il

i
| ‘H\H\‘ ]

680 Pages.

12,000 Receipts. Price $5.

This splendid work contains a careful compila-
tion of the most useful Receipts and Replies given
in the Notes and Queries ot correspondents as pub-
lished in the Scientific American during the

ast fifty years ; together with many valuable and
important additions.

Over 'Twelve 'Thousand selected receipts
are here collected ; nearly every branch of the use-
ful arts being 1epresented It is by far the most
comprehensive volume of the kind ever placed be-
fore the public.

The work may be regarded as the product of the
studies and practical experience of the ablest chem-
ists and workers in all parts of the world; the in-
formation given being of the highest walue ar-
ranged and condensed in concise form convenient,
for ready use.

Almost every inquiry that can be thought of,
relating to formulee used in the various manufac-
turing industries, will here be found answered.

Instructions for working many different pro-
cesses in the arts are given.

It is impossible within the limits of a prospectus
to give more than an outline of a few features of
80 extensive a work.

Under the head of Paper we have nearl?' 250 re-
ceipts, embracing how to make papier maché; how
to make paper water proof and tire proof; how to
make sandpaper, emery paper, tracing paper,
transfer paper, carbon paper, parchment paper,
colored papers, razor strog paper, paper for doing
up cutlery, silverware; how to make luminous
paper, photograph papers, ete.

Under the head of Inks we have nearly 450 re-
ceipts, including the finest and best writing inks
of all colors, drawing inks, luminous inks, invisi-
ble inks, gold, silver and bronze inks, white inks;
directions for removal of inks; restoration of
faded inks, etc.

Under the head of Alloys over 700 receipts are
given, covering a vast amount of valuable intor-
mation.

Of Cements we have some 600 receipts, which
include almost every known adhesive preparaticn,
and the modes of use.

How to make Rubber Stamps forms thesubject
of a most valuable practical article, in which the
complete process is described in such clear and ex-
Fllclt terms that any ntelligent person may readily

earn the art.

For Lacquers there are 120 receipts: Electro-Me-
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho-
tography and Mlcroscopy are represented ’b) 600
receipts.

Under the head of Etching there are 55 receipts,
embracing practical directions for the production
of engravings and printing plates of drawings.

Paints, Pigments and Varnishes furnish over
800 receipts, and include everything worth know-
ing on those subjects.

Under the head of Cleansing over 500 receipts
are given, the scope being very broad, embracing
the removal of spots and stains from all sorts
of objects and materials, bleaching of fabrics,
cleaning furniture, clothing, glass, leather, metals,
and the restoration and preservation of all kinds
of objects and materials.

In Cosmetics and Perfumery some 500 receipts
are given.

Soaps have nearly 300 receipts.

Those who are engaged in any branch of industry
probably will find in this book much that is of
practical value in their respective callings.

Those who are in search of independent business
or employment, relating to the home manufacture
of sample articles, will tind in it hundreds of most
excellent suggestions.

8F~ Send for descriptive circular.
MUNN & CO. Publishers,

SOIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.

ebster
the United States as references.

upon trial, under guarantee.
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Have You Exhaust Steam GCoing to Waste?

Are your Feed Water Heaters obtaining the best results, in heating and purifying the feed water for your boilers ?
Are you heating your buildings with live steam or exhaust ?

If You Desire to Get Better Results from your present feed water heaters, and to heat your bulldlﬂ s by exhaust steam, without back
ressure upon engines, saving power and water of condensation, together with GREATER ECO lg ]ay
acuum Feed Water Heater and Purifier, and Williames Vacuum System of Steam Heating,

oMmYy L, send for our catalogues ot

whlch contains some of the largest plants in

We visit dplants in any part of the United States, at our expense, and furnish our apparatus, which may be attached to your present plant,

WARREN WEBSTER & CO0., Managers and Sole Licensees for the Sale of Patent Rights in the United States.
Main Office and Works, 491 N. 3d St., Philadelphia.
Patentees, Proprietors and Manufacturers of the Webster Vacuum Feed Water Heater and Purifier.

8" SEND FOR CAYALOGUE.
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to his own Interest, who deals In Arms and
Ammunition, or who shoots a Rifle, Pistol, or
Shot Gun, and has not a copy ofthe IDEAL
;‘lAN ] J’ to. 3:. (Mention SCIENTIFIC AMERICAN.)
ormat on. ust out, (Mentio

ALIVE and send for one FREE.

ampa fi tay ill uob provok
ldeal Mfg . Co. Dra?:er ri)iﬂ6‘(3)l’,plalzawg‘i'I;,ven. t:l(l) SA,

QUESTIONS ano ANSWERS
ABOUT ELECTRICITY.

Justthebook for students and beginners in the study of
Electricity. Handsomely illustrated and bound in cloth.
Price 5Oc., post-paid. ~ BUBLER PUB. CO., LYNN, MASS

ENGINE CASTINGS

from 3 to 6 horse power, in
rough or finished. Upright,
Honzontal and Marine.
8 and 16 Light Dynamae,
Simple and Fan Motor Cast-
ings or Finished Machines.
Lathe Castings.
Send stamp for new Catalogue.
PALMER BROS.,,

Mianus, Conn,

ICE-HOUSE AND COLD ROOM.-BY R.
G. Hatfleld. With directions for construction. Four
engravings_ Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 539. Price 10 cents. To be had at this office
and from all newsdealers.

The Chespest, The Best

A complete Electric Motor and
Battery Outtit, instructive and en-
tertammg tor old and young, ope-
rating by means of our patented
battery pads, doing away with li-
quid acids and chemicals. Sent
by mail or express, prepaid, on
recen%o f $1.25. Electro- o\elty

xbury, Mass , Mfrs. of Toy
Motors, Amateur Eléctro Plating
b Outfits, etc. Send for catalogue.
See **Sci. Am.” July 23d

CONTRIBU-

THE

%!01{13 to the Earth’s Physical History.— By T. G. Bonney,

MICROSCOPE’S

S. An interesting account of what has recent y
been done in the way of microscopical research into the
history of the earth’s crust. Contained in SCIENTIFIC
AMERICAN SUPPLEMKXNT, No. N6G4. Price 10 cents.
To be had at this office and from all newsdealers.

New Full Mounted Lightning Screw Plate,

Sendfor Catalogue.

Wiley & Russell Mfg, Co., Greenfield, Mass., U.S.A.

Inventions Realized, .
That is, made real; which rarely happens
before a model is made and rarely then.
A first-class machine shop. ‘We send a
primer with full particulars.
THE JoxES BRoTHERS ELECTRIC Co. CIN’'TI, O

Mistakes in Addition,

Office Headache,
and mistakes in carrying forward
don’t occur where the Compto-
me.erisused. It saves half the
E time in doing the work and all
time looking for errors. Solves
with great rapidity and absolute
accuracy all arithmetical prob-
lems. Why don’t you get one {

Write for Pamphlet.
FELT & TARRANT MFG CO.
52-56 ILLINOIS ST., CHICAGO.

VOLNEY W. MASON & CO.,
FRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE. R. 1.

Delaney’s Metallic Gaskets
and Flanges make everlasting
joints, Delaney’s Ex-
pansion Packings for
steam, waterand ammonia

" H. J. Delaney & ( {0ey
Third & Fowler Sts.
Milwaukee, Wis.

3 2 5 [eJCUARANTEED
10 do a8 go0d work
as any high priced
machine. Special-
1y adapted for use
in private corre-

spondence. Sent

by mail or express

— f ‘
7 , Oct. 1, p.21L
Address Simplex Typewriter Co., 32 Great Jones Street. New Yorky

TO BUSINESS MEN

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

For rates see top of first column of this page or ad-
dress WMUNN & CO.. Publishers.

361 Broadway, New York.

T
BOILS THE WATER

WM BARAGWANATH & SON
46 W.DIVISION ST

SEND FOR cATALOGUE. CHICAGO.

64 pages of solld in=

Packed in box with
two keys and screws,

50 Cents.

W arnmer
Manhattan Building,

\/arner s/lgumlar?/l)mof I\gks

The SAFEST, NEATEST, LIGHTEST, yet STRONGEST
LOCK for HOUSE DOORS ever manufactured.

Made of Steel and ABSOLUTELY Burglar Proof.

T.oclkk Co.

CHICAGO, ILL.

@ WELL DRILLING MACHINERY,

MANUFACTURED BY

\ WILLIAMS BROTHERS,
3 ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
w1th steam or horse
power.

Send for
Catalogue.
ADDRESS

J Williams Brothers
ITHACA, N. Y.

AMUGEORD.HED.ON.

EXPERT MODEL MAK"“; Established

J. C. SEYL, Prop, Chicago Model Works, Chlcago Ill 179
E. Madison St. Write for Catalogue of Model Suppf\es

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to any depth, Jfrom 50
to feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same, Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1,000 feet.
Write us stating exactly what is
reqmred and send for llluutrat—
ed catalogue. Add

PILRCL ARTESIAN & OIL WELL SUPPLY Co.,
80 BEAVER STREET, NEW YORK.

MECHANICS’ TOOLS.

If you are interested in Tools as & manufacturer or
amateur, you should have a copy of our new cata-
logue. Our 1892 edition is a very elaborate and com-
}i‘ete book of 704 pages, handsomely bound in cloth.
he book will be sent to any part of the world, pre-
paid, on receipt of $1.00, and the money thus’ paid
will be refunded with the first purchase amounting
t0#10.00 or over. Every manufacturer and amateur
should have this catalogue, even if they do not in-
tend buying their Tools and Supplies of us
MONTGOMERY & CO., FKine Tools.
105 Fulton Street, New York City, N. Y,

NounmdWiting

BOOK FOR

Circumference Tapes give circumference from diam-
eter or vice-versa. Steel lmes German silver case with
spaing, 12 feet long, $4.50 ea: Send for Catalogue.

KEUFFEL & E~SER CO.
NEW YORK and CHICAGO.

OIL WELL SUPPLY CO.

91 & 92 WATER STREET,
Pittsburg, Pa.,
Manufacturers of everything needed for
ARTESTIAN WEULLS

foreither Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drililng Tools, ete.
Tllustrated catalogue, price
lists and discount sheets
on request.

Stanley’s Universal Hand Beader
For Beading, Reeding, Fluting, or for light Routering.

No0.66. Iron Stock, with seven Steel Cutters, $1.00
Sold by all Hardware Dealers.

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demonstrating how and why it is that these craft
sail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at this oftice and from all newsdealers.

THE ARMSTRONG MAGHINE?.

For (Jul,t.lng Off and Threading Plpe.

For Hand
or Power.

No.1cutsoff
and threads
1 to 3 inch.

No. 2
cuts off and
threads 1to
4 inch.

these machines as good as
our Stoeks and Dies, which are universally acknowl-
edges tobe THE B §= Send for catalogue.

THE ARMSTRONGC MFC. CO., Bridgeport, Ct.

Steel Type for Writing Machines,

J. D. MALLONEE, M'f’r, STOCKTON, N. Y.

The BEST MACHINERY
and TOOLS in the world for
nginthisb also

Horse Powers,

WELLS Steam En ines,
Pumps &Valves,
Iron Pl s.nd Fit tings,Well Sup-

plies. onest and reliable work

D R I LL fsuredMCa,mlogu& rv;lveld Fﬁe
WELLS oo'rul‘r‘sn% oHIO. AN,

To Inventors.

E. Konigslow, manufacturer of Fine Machinery
and Models, oTers Special Facilities to Invent=
ors. Guarantees to work out ideas in strictest secreef'
and any unprownn'nr that he can suaﬂrs? qoes awith the
work. sands of men have crude though really val-
uable ideas which they lack mechanical training to de-
velop. Novelties and patented articles manufactured
by contract. 181 Seneca St., Cleveland. Ohio.

LEABL AND FINE GRAY IRON ALSO STEEL

CASTINGS FROM SPECIAL ERNS
S DEVLIN % Co, Z I G R
HOM LEHIGH AVE. & AMERICAN ST. P’HlLA

GAN\*(”

THE GRIFFIN MILL

A perfect pulverizer of all refractory sub-
stances by either the wet or dry process.
works better and at less expense than any
other Mill, and is conceded to be the only
perfect pulverizing Mill manufactured.

For free illustrated pamphlet address

BRADLEY FERTILIZER CO., 92 State St., Boston,

It

“THE EXPERT” DATINC STAMP.
Tlustrated In Rclentific Am. Sep. 3rd, p 146,

THE GREATEST ADVANCE IN RUBBER DATING STAMPS.
COMPLETE FOR EVERY HOUR IN 10 YEARS,
with Die to order. Post-paid $2.75.

R. H. SMITH MFG. CO., SPRINGFIELD, MASS.

Sole Mfra Metal-Bodied Rubher Type, &c.. &c. Catalogue free.

AT UOMIN UM
In all shapes. Manufactured by
Cowles Electric Smelting and Aluminum Co.,
Correspondence solicited. LOCKPORT, N. Y.

If you are interested in

PELECTRICITY

send for our special Price List Z.
BELLS, BATTERIES, PUSHES,
WIRE, MOTORS,
And a full line of general

ELECTRICAL SUPPLIES,
STANLEY & PATTERSON,

Electrical House Furnishings,
32 & 34 Frankfort St., N. Y. City.

M1CRO-ORGANISMS IN THEIR RELA-

tion to Chemical Change.—A lecture by Prof. Percy F.
Frankland, F.R.S,, giving the latest results omamed by
scientists in the field of bacteriology. The bacteria
connected with the soil. Multiplication of micro-orga-
nisms in distilled water. Fixation of free nitrogen by
plants. Selective action of micro-organisms. Optically
active substances. Individuality of micro-organisms.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
86:2. Pricel0cents. To behad at this otfice and from
all newsdealers.

Stem-winding Permutation Lock,

No. 125. This is Miller’s celebrated Drawer
and Closet Lock, adjustable as to thickness
of wood; madé o bronze, handsomely

plated. Owner may set it to open upon
S any 1, 2,3or 4of its dial numbers, thus
makmv the combination at pleasure.

either - very simple or very complex.

Those who appreciate absolute secu-

rity combined with delicate adjust-

ment should have this lock. Sample

y mailed on receipt of $250. General

Lock Catalogue, with handy Pocket

Tool, mailed on receipt of 3c. in stumps {ler Lock
Co., \a_frs 4527 Tacony Street, Philadelphia, Pa,

S

OW FLEXIBLE SHAFT.

PLATABLE CRILLS
GENTRE GRINDERS
WOOD CARVING ACKINES. .

TAPPING AND REAMING
MACHINES

INVENTED AND
MANUFACTURED
BY THE

STOW MFG. C0.

4 LQSTATE ST

Astronomical Telescopes

of superior defining power,
EYE P1ECES, etc.
Manufactured by
~ W. & D. MOGEY,
418 West 27th Street. New York.
I~ Send for catalogue.

] /H AKING wnm: FOR CATALOGUE Nob

cheS UMAKERS g
NGRAVING Cw AT |NsmU
{ ?\c\\hw 23MASONICTEMPLE

MENTAL EVOLUTION IN MAN AND

the Lower Animals.—By Alice Bodington. An inter-
esting paper, favoring the hypothesis that the human
mind has followed the luws ot evolution like everything
else we know of in the universe, and that the apparent
abyss between the int.ellect of man and that of the lower
animals lies in the nature of the organ that‘has been
specially evolved in _homo sapiens. (‘ontalned in SCIEN-
TIFIC AMERICAN SUPPLEMENT. 866. Price 10
cents. To be had at this office and from all newsdealers.

Don’tbuy the old style vise when
you cin, with Strange’s Pat.,
b Combination Vise & Drill.

= bhave so many tools in one. Sold
now by Hatrdware dealers. For circulars and price
address Strange’s Machine Works, Taunton, Mass.

ol
Tanks

Aeme Automatic Sllotl
Eagine~"Hiatisnary.

After being on the Market Seven Years

THE RGIME AUTOMATIC ENGINE AND BOILER

STILIL. LLEADS:!

Half 1o Four Horse Power.

For either Natural Gas or Petroleum as Fuel.
I INO BXI'RA INSURANCE.

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

Marine and Stationary.

© 1892 SCIENTIFIC AMERICAN, INC.

STEVENS PATENT
SPRING SCREW THREAD CALIPERS

Leader, No. 71.
Price, by mail postpaid.
3 inch, $0.75 [ 4 inch, $0.90| inch, $1.00

These Tools, for fine workmanship and
finish, have no equal in the world.

Ideal and Leader Spring Dividers and
Calipers, Ideal Surface Gauges, Depth
Gaukes, and Fine Machinists’ T'ools.

= Illustrated camloguezi:ee to all.
STEVFEXS ARM L CO.
;0. Box 280 Chicopee Falls, Mass.

TEE

ESTABLISHED 1846.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly—32 Numbers a Year.

This widely circmlated and splendidly illustrated
paper is published weekly. Every number contains six-
teer pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
T1#1C AMERICAN will be sent for nne year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

('lubs.—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 placed 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 & (C0O.. 361 Broadway, New York.
JRE—"
THE

Scientific Qmerican  Supplement

This is a separate and distinct publication from T'HE
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. 'I'HBE
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, Geography, Archaology, 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.

T'he most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are :llustrated
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 onecopy of the SUPPLEMENT, both mailed
for one year for$7.00. Single copies,10 cents. Addressand
remit by postal order, express money -Yder, or.check,

MUNN & CO.. 361 Broadway, New York.

o
L i *40
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 plates in colors, and with other fine
engravings; illustrating the most interesting examples
of modern architectural construction and allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including thuse 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, etc.

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.
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Y A4D CHOIGE FRACTIOL SO0

JUST READY.

BRANNT.—The Practical Scourer and Garment
Dyer. Comprising Dry or Chemical Cleaning; the Art
of Removing stains; Fine Washing, Bleaching and Dye-
ing of Straw Hats, 'Gloves and Feathers of all kinds;
Dyeing of Worn Clothes of all Fabrics, including Mixed
Goods. by One Dip, and the Manufacture of =oaps and
Fluids for Cleansing Purposes Edited by William T.
Brannt, Editor of “The Techno - Chemical Recelpt
Book.” Illustrated. 203 pages, 12mo. Price..... $:2.0

LIEBER.—The Assayer’s Guide; or, Pracmcal Dl-
rections to Assayers, Miners and Smelters, for the T'ests
and Assays, by Heat and by Wet Processes, of the Ores
of all the Principal Metals, of Gold and Silver Coins and
Alloys, and of Coal, etc. By Oscar M. Lieber. A new,
revised and enlarged edition. Iilustrated. 283 ages,
12mo. Price ... ....... .. .. oo ciiis ciiieeiiin. 30

DUNCAN.-The Practical Surveyor’s Guide, Con-
taining the necessary Information to Make any Person
of common capacity a Finished Land Surveyor, without
the Aid of a Teacher. By Andrew Duncan,C.E ew,
revised and enlarged edition. Illustrated by 72 engra v-
ings. 214 pages, 12mo. Price.... ....c.cecceooioin.. K1.50

RECENTLY PUBLISHED.

DEITE.—A Practical Treatise on the Manufacture
of Perfumery. Comprising Directions for Making all
kinds of Perfumes, Sachet Powders, F umigating Mate-
rials, Dentifrices, Cosmetics, etc.,etc.; with a full account
of the Volatile Oils, Balsams, Résins, and other Natural
and Artificial Perfume bubstances, lnc]udmg the Manu-
facture of Fruit Ethers, and Tests of their Purity. By
Dr C. Dexte assisted by L. Borchert, F. Eichbaum, E.

Kugler, Toe ffner, and other Experts From the
German by William 1. Brannt. 28 engravings. 12mo,
338 pages. Price..... coceeeveiiiiiiin ceiiiinnieanns %£3.0

LANGBEIN.—A Complete Treatise on the Electro-
Deposition of Metals. Comprising Electro-Plating and
fzalvanoplastic Operations, the Deposition of Metals by
the Contact and Immersion Processes, the Coloring of
Metals, the Methods of Grinding and Polishing, as well
as Descrlgnons of the Electric Elements, Dynamo—EIec-
tric Machines, Thermopiles, and of the Materials and
Proceeses used in every Department of the Art. From
the German of Dr. George Langbein. By William T.
Brannt. 125 engravings. 8vo, 404 pages. Price..$4.00

LARIKIN.-The Practical Brass and Iron Founder’s
Guide. A T'reatise on Brass Founding, Moulding, the
Metals and their Alloys, etc. By James L.arkin. A new,
revised and greatly enlarged edition. Illustrated. 12mo,
400 pages. Price 2.5

LEHNER.—I'he Manufacture of Ink. Comprising
the Raw Materials, and the Pr%paratxon of Wrmng,
Copying and Hektograph Inks, Safety Inks, Ink Ex-
tracts and Powders, Colored Inks, Solid Inks, Litho-
grapluc Inks and Crayons‘ Printing Ink, Ink or Aniline

encils, Marking Inks, Ink Specmltles Sympathetic
Inks, Stamp and Stencil Inks, Wash ]§]ue. etc., ete.
From the German of <igmund Lehner, Chemist and
Manufacturer, by William T. Brannt. 12mo, 230 pages.
) 14 (- B0000000080088000 000000000aa00000 C00Ea0 6000000000 ®:2.50

OSBORN.—The Prospector’s Field Book and Guide
in the Search for and the Easy Determination of Ores
and_other Useful Minerals. Prof. H. 8. Osborn,
LL.D., author of ‘‘A Practical Manual of Minerals,

Mmes and Mining.” 44 engravings. 12mo, 175 pages.
(2 h000800 B008000000008 00008 3060086600 . Ol 0OBEoea000 D
WAHNSCHAFFE.—A Guide to the Scientific Exa-

mination of Soils. Comprising Select Methods of Me-
chanical and Chemical Analysis and Physical Investiga-
tion. From the German of Dr. Felix Wahnschaffe.
With additions by William T. Brannt. 25 engmvxngs
12mo, 177 pages. Price... .... 1.50

BRANNT-WA HL.—The Techno-Chemical Receipt
Book. Containing several thousand Receipts. covering
the Latest, most Important, and most Useful Discover-
ies in Chemical Tec nologg and thelr Practical A?ph-
cation in the Arts and Industries. dited by William
. Wahl, Ph.D. 78 engravmgsz 493

. Brannt and W.
pages, 12mo Pnce .

BRANNT.—The Metnl Worker’s Handy Book of Re-
ceipts and Processes. 63 engravings. 536 pages 12mo.
Price ... ®2.50

BLINN.—A Practical Workshop Companion for Tin,
Sheet-Iron and Copper-Plate orkers, Containing
rules for describing various kinds of Patterns used by
Tin, Sheet-Iron and Copper-Plate Workers. Practical
Geometry; Mensuration of Surfaces and Solids; Ta-
bles of the Weights and Strengths of Metals and other
Materials ; Tables of Areas and Circumferences of
Circles; domposltlon of Metallic Alloys and Solders,
with numerous valuable Receipts and Manipulations
for every-day use in the workshop. By Leroy J. Blinn,
Master Mechanic. A new, revised, and enlarged edition,
fmnted from new type, and with 170 newly engrave&
llustrations. 296 pages. 12mo. Price.............

VAN CLEVE-EDWARDS.—The English and
American Mechanic. An Every-Day Handbook for the
Workshop and the Factory. Containing several thou-
sand Recergts, Rules and Tables, indispensable to the
Mechanic, Artisan and the nufacturer. By B.
Frank Van-Cleve and Emory Edwards, C.E. 85 engrav-
ings. 500 pages, 12mo. Price $2.00

ED WA RDS.—600 Examination Questions and An-
swers for Engineers and Firemen (Land and Marine),
who desire to obtain a U. S. Government or State
License. By Emory Edwards. Pocket-book form llt
edges. 128pages. Price......................l

EDWARDS, —The American Marine En ineer*
Theoretical and Practical, with Examples of the Latest
and Most Approved Marine Practice. For the use of
Marine Engineers and Students. By Emory Edwards.
Illustrated by 85 engravings. 440 pages. Price...82.50

8F Descriptive circulars, giving the full tables of con-
temls of all the above works, sent free to any one who will
apply.

8F~ The above or any of our Books sent by mail,freeof
postage, at the publication prices, to any addressin the world

8F™ Our New and Revised catalogue of Practical and
Scientific Books, 88 pages, 8vo, as well as our other cata-
logues and circulars, the whole covering every branch of
Science applied to the Avts, sent free and free of gostage to
‘(?ly one in any part of the world who will furnish his ad-

1e8s.

HENRY CAREY BAIRD & CO.
INDUSTIIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphin, Pa., U. 8. A.

BARR’S Book on Steam Boilers, cloth, §3 .00.
* Combustion of Coal, cloth, $2.50.
are recognized Standard Text Books on lbese important sub-
jects. New edition just ready. Address, D. Van Nostrand Com-
pany, New York, Henry Carey Baird Company, Philadelphia.
Baker-Randolph Co Publishers, Indianapolis an Chlcago

STEREOPTICONS.
MAGIC LANTERNS AND

ACCESSORIES,SEND FOR CATALOGUE

To CHAS BESELERMAker 218 CENTRE ST.
NEW YORK :

A Scientific and Practical Pamphlet
on lubrication is sent free to all who
wish it. It contains interesting and
valuable information.

JOS, DIXON CRUCIBLE CO.
JERSEY CITY, N. J.

Do Your Own

PRINTING.

Card Press, $3. Size for circu-
lars or small newsgsper, 22,
|Saves you money. FKull printed
instructions. ~end stamp for
camlogue to the factory.

Y &

NESS & HEAD NOISES CURED |

eck’s Invisible L Bar Cushions. W 1isperg

DEA he:ml xlcce!ﬂulwhenallremedlecf.lII \nI-IFREE

enly by F. Hiscox, 838 B’'way, N.X. Write tor book of proofs

Foot Power [_athes

For Electrical and Experimental Work.
For Gunsmiths and Tool Makers.
For General Machine Shop
Work.

High grade Tools; correct in principle,
elegant in design, superior in construc=
tion. THE BEST FOOT=-POWER
LATHES TADE. Send for catalogue
and prices.

W. F. & JOHN BARNES CO.,

STANLEY’S BEADING, RABBET, SLITTING
AND MATCHING PLANE.

No. 45. Eighteen Tools, Bits, etc.
SOoLD BY ALL

$8.00
HARDWARE DEALERS,

PROPOSALS.

U S. ENGINEER OFFICE, BOSTON, MASS., NO-
vember 21, 18%2.-Sealed proposals for dredging
from Lynn Harbor, Mass., will be received at this office
until noon of December21, 1892 and then publicly opened.
Specifications, blank forms, and all available informa<
tion will bée fﬁrnished on application to this office.

THE TUSCARORA ADVER-

TISING COMPANY. Manufac-

turers, Publishers and Importers of

Advertlsmg (}oods and Art Novelties, Coshocton, Ohio,
buy good specialties outright or manufacture on royalty.
Salesmen cover every State and Territory in the

Catalogue No. 12, just issued

999 Ruby St., ROCKFORD, ILLS.
C H U C KS with over 4C new illustrations
sent free, Addres:

The Cushman Chuck Co., Har liouI Conn.

VANDUZEN °3E7 PUMP

THE BEST IN TIIE WORLD.
Pumps Any Kind of Liquid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

nion.

LAW BATTERY COMPANY,

John St., New York.
MAKERS OF THE

L.A_W BATTERY

FOR
Telephones. Bells, Physicians' Use,
The Law Bailey Current Controller, *
Law Du Bois Reymond Faradic Coils
Law D’Arsonval Milliam-Meter,
Law Electro-Medical Office Qutfits,
and a general line of Battery Supplies
§F Catwwgue *“ H” just out. Send for it.

OUR SENSE OF COLOR.—BY PROF.
William Rutherford, M.D. A discussion of the causes
of some qualities of sensation producible through one
and the same sense organs. Comamed in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 877. Price 10 cents. To
be had at this office and from all newsdealers.

A MARVEL OF POWER, SIMPLICITY
AND LOW COST.

Alwaysready. No Boiler. NoFire. No
Engmyeer %o License. No Danger.
Stationary, Marine and Portable Engines
for Boats, Pumps, Factories, etc., from
1-2 to 10 H. P. Send for Catalogue.

) O SIZ
200{0 I2000 Gallons per Hour.
7 to 875 each. Address

THE VAIIDUZEII & TIFT CO.,

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

FOR SAL . TEN MILES,

More or Less,
of Spiral Weld Pipe, 8-inch, 1. D., tested to 250 Ibs. pres-
sure, coated with the usual coal tar composition; coup-
lings for lead joints, pipe lengths, 16 ft. to 18 ft.; weight
of pipe, 6 1b. per ft. Tender will be received for this
pipe f. 0. b. Chicago, where it may be seen if desired.
Address all communications to
J. E. McELROY,
287 Wabash Avenue, Chicago.

THE BEST LOOSE PULLEY OILER
THE WOR

VANDUZEN PAT. L. PUL. OILER

WOVZENG,, Keeps Pulley oiled 3 to 4 weeks with one
.\F ) J‘Ir
\ CIN,O.

i} filling. Cost 25, 30, 40, 50, 65 and 85 cents
each. Send Price and TRY

State diameter and speed of Pulley. will
send Catalogue free. Mention this paper,
'The VANDUZEN & TIKT CO.Cincinnatl,0,U.8.A,

BUILDERS OF HICH GCRADE BOATS.

We Build Everything, from a Canoe to a Steam Yacht.
Complete Stock Oars, Sweeps and Boat Trimmings.
We Make all Sizes Pipe Boilers and Engines
Cedar Row Boats from £25 upward.
Vapor and Steam Launches from $300 upward.

¥ SEND 10c,

Sarery Vapor Eneie Co,

16 MURRAY STREET, - A\

Nzw Yorx

~

FOR COMPLETE CATALOGUE,

DAVIS BOAT AND OAR CO., DETROIT, MICH., U. S. A,

THE DENSMORE,

%) the World’s Greatest Typewriter, is the latest achievement of the Densmore
Family, by whom its predecessor. the Remington Machine, was made.

HIGHEST AWARD,
Columbia, S, C., State Exposition, November, 1592.

THE FAMOUS CARNEGIE STEEL CO., Pittsburgh, has adopted it
‘exclusively.
SEND FOR PAMPHLET.

DENSMORE TYPEWRITER OOMPANY

202 Broadway, New York.

HARRISON CONVEYOR!

Hanaung 6rain, Coal, Sand, Clay, Tan Bark, Ginders, Ores, Seeds, &¢.
Sendfor | BORDEN, SELLECK & CO., § mas2k2rs, § Chicago, IIL.

‘“NEW INVENTIONS.”

An Engineer, traveling all Russia for first-class Lon-
don house, could take up one or two good specialties
additional. Sole agencies. Ordmary machine useless.
Address, HOPE CAMPBELL, care of Messrs.
EGERTON, HUBBARD & Co., St. Detersbunz, Russia.

THE MISSING WAR LINK,

Out of sight from 1861 to 1863, FOUND in the

THREE EMANCIPATORS.

Valuable information that everybody should have.
Sent by mail on receipt of One Dime by

JNO. L. SCHILLING, BELLAIRE, OHIO.

HETHERINGTON MAGAZINE CAMERA.

Twelve consecutive exposures upon
glass plates or cut films by the turn
of akey. The action is directly me-
chanical, and under positive control.
A shutter that is ever set. Darlot No.
1 lens. Price 4x5, $45. Write for cata.
‘A.’ Hethermgton & Hibben, Indian-
apolis, Ind., or A. L. Simpson, 64 and
700 Broa,dwa.y, N. Y., Trade Agent.
on a Perfected Labor

THE II s PATENT Saving Housebold Ma-

chine of rare merit, that can be sold to the trade or b
canvassers. is_for sale. Ko u want a good thing, a&f
dress I. W. GOODELL, Norwalk, Ohio.

J:.H.&D.LAKE co. HORNELLSVILLE, N. Y.

AII"AcTunlnl . ‘:"
Fnlch GII PulLE} “I‘-&"
y 8 u'u foyotedt
DON'T PAY A CENT Klcur-on i
Until After Full Examination, WRITE FOR ILUSTRATED CIRGULAR. I gwiekly seithowt fav.
Now isthetime to buy; while

he watch war rages. Cut this
. out and send to us, and we
1 send the watch’ to you

LADIES
GOLD

Filled.

PHOTO -SMOKE CICAR. CAMERA.
Most wonderful novelty of the day. Takes your pic-

.0.D. You ean examino the ture while you smoke. ents wanted in all parts of

waichat the exr"“““’“’ and the world. Sam le, terms, etc.. Described in ScI-

4 n}ot perfectly sﬁhsfactor), ENTIVIC A“)-, rlw 4, 189,
on’tpaya cent;otherwisepay  lo A UTOM..'T l(, l{ [, M PET.—Any tune played on
G ’ge'“°“”“"°d8°‘§:ygl"i'§: it by slmply “working a lever.  No experi ence necessary,
$25. 00, This a child can glay it as wellas the most expert musician.
. Price 75c. See SCIENTIFIC AMERICAN, Oct. 15, 1892,
Parisian Novelty Co. 64 College Plnce, N. Y.
ON EASY

watch is known
\ BI C Es PAYMENTS

as the Dueber,
Mampden Gladi-
X o\ Noextracharge. All makesnew or2d
Jhand. Lowest price guaranteed.Largest

ator, a beautiful
Gold Filled Case
stock and oldest dealersin U.S. Cata.
free. Agls wanted. Rouse, Hazard& Co., 16 G St., Peoria, llI

warranted to

wearfor20years

fitted with a high

rrade, jeweled,

tHlampden, stem

wind and stem

ety moement. | THE SECRET OF THE HEAVENS.—

keep accurate By J. Ellard Gore, F.R.A..S. A discussion of the great
mystery of astronomy The construction of the starry
heavens; embracing an inquiry into the relation of the
milky way to the system of brighter stars that stud the
midnight sky. and the position of both in space with
with reference to our sun and solar system. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT No.
Price 10 cents. To be had at this office and from all

time for two

years. A hand-

some 14k gold

plated ladies’

chain and charm

FREE tothosesend ng
cash with order. Address

newsdealers.

W. HILL & CO., Wholesale dowelers, 207 S(ate Ste»Chleago, 11
Write “THE PRATT CHUCK CO.,” Clagwlle, N.Y., U.S8.A, for

free illustrated catalogue of P0~1'I* Vv IVING Dl

[ CHUCKS=, showing the only perfect system ever devised for

olding an iving drills.
holdi d drivi ill
Foreign Agencies : Ph. Roux et Cie., 5 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr Nueu Prom-
enade, No. 5, Berlin. Germany Sehg, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C Eng and.

GLSLULO'D APON (0 CELLULS

ARCLAY ST. AND VARNISH
| | ND DEAD BLA

D

© 1892 SCIENTIFIC AMERICAN, INC.

FOR RAILROADS
J WATER WORK S,
MILLS , FARMS &c
' OMPLETE STOCK OF

E CYPRESS LUMBER
CALDWELL €2
LouisviLLE Ky.

CLARIUS

WOOL WASHERS,
WARP DYEING AND SIZING MACHINES,
PATENT RUBBllE{I‘} COVERED SQUEEZE

POWER WRINGERS WOk HOSIERY AND
VARN DYEING.

DRYING AND VEN'I‘ILA’I‘I\\G FANS,
WOOL AND COTTON DRYERS, Etc.
Catalogues free.

GEO. P. CLARK
Box L. Windsor Locks, Conn.

GATES ROCK & ORE BREAKER

Capacity upt o 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breake s combined.

Builders of Hish Grade Mining
Machinery. Send for Catalogues.

MANSFIELD, Lieut.-Col. of Engineers.
WooDEN TAN

ARGE W WATEH TAN KS

PLANS g9 A SFECIALTY
SPECIFICAYIGNS F URNIS
OR FO\INDAT\ONS&YOW{RS

N2 217 E.MAIN ST.

GATES IRON WORKS,
30 C So. Clinton St.. Chicago
136 L, Liberty Street, New York,
237 G, kranklin St., Boston, Mass

STEEI. TYPE FOR TYPEWRITERS

Stenclls, Steel Stamps, Rubber and

B Metal Type Wheels, Dies, etc.

S Model and Experimental Work.

Small Machinery, Novelties, etc., man-
ufactured by special contract.

New Y-rk StencilWks. 10G Nassau St., N. Y

EXAMINATION QUESTIONS IN

Chemistry and Physics.—A list of questions recently
given to candidates fnr the Major examination in phar-
macy in London, to which are appended model answers
by an experienced * coach.” Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 863. Price 10 cents.

'T'o be had at this office and from all newsdealers.
ZUCKER & LEVETT

N l C K E CHEMICAL CO.

OFFICES 10GRAND ST.-NEW YorKk USA.

WORKS. FLUSHING NY.

¢ PLATING -

SEND FOR CATALOGUE OF
NICKEL & ELECTRO-PLATING
SUPPLIES & POLISHING MATERIALS

= QUTFITS.

HAVE YOU READ
xXperimental

cience?

This new book, by Geo. M. Hopkins, is just what
¥) u need to give you a good general knowledge of

hysical Science. No one having the spirit of the
times can afford to be without the kind of scien-
tific information contained in this book. It is not
only instructive, but entertaining.

Over 700 pages: 680 fine cuts; substantially and
beautifully bound. Price by mail, $4.00.

§F~Send for illustrated circular.
MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,

361 BROADWAY,

BEATTY

NEW YORK.

Pianos, Organs. 833 up. Want agents.
Cat’g free. Dan’l F. Beatty, Wash’ton. N. J.
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“Wovertisements.

Inside Page. each insertion - - 73 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 early as Thursday
morning to appear in the following week’s issue.

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO.

A. G. SPALDING & BROS., Special Agents,

GHICAGO. NEW YORK. PHILADELPHIA.

“Spar Pointed” Wood Serews.

Patented May 10, July 19, 1887; Oct. 29, 1889 ;
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891;
July 19, 1892,

Its Advantages are :

1. Stronger than a common screw.
2. Uniform and wide slot.

3. Requires the use of but one bit in hard
wood.

4. Inserted easier.
5. Centralized point.
6. Superior holding power.

7. The screw being Cold Forged. instead
of Cut, leaves on its entire surface a
metallic skin.

8™ Send for samples to

AMERICAN SCREW CO.

PROVIDENCE, R. I
ALUMINUM: ITS USES AND AP-

plications. A valuable and interesting article by G. L.
Addenbrooke. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 859. Price 10 cents.
thisofficeand from all newsdealers.

Bristol's Patent Steel Belt Lacing
" Saves Bells,
’ Saves Time,
Saves Money,
READY TO APPLY _ FINISHED JOIXY Saves Patience.

Send for circulars and free samples.

THE BRISTOLS’ MFG. CO., Waterbury, Conn.

KODAKS

For Snap-Shots Out-Doors,
For Time Exposures In-Doors,
For Flash-Lights at Night.

4 are the most compact
The Junlor c::]merad ma}c]le. 3 Perf(;cgg
adapted to hand or trip
° KOdaks ® use. Can be used with roll
films or glass plates. Fitted with focusing index
and counter for exposures.

$40 and $50.

EASTIAN KODAK CO.,
Rochester, N. Y.

To be had at

Send For |
Catalogue. {

{
ROBERT POOLE & S0N C0.

ENGINEERS & MACHINISTS.
| TRANSMISSION. MACHINERY

'MOULDED GEARING

SPECIAL FACILITIES FOR THE

HEAVIEST CLASS OF WORK

. BALTIMORE, MD.

Waiters are losers.

The hurry and rush of the last
days may take half the joy out of
Christmas giving. No need of
waiting for a suitable choice. One
thinﬁ meets all the conditions;
awakens delight at the start; and
stands ready through the years with
its constant help and comfort. The
new, quick-winding Waterbury,—

$4 to $15.

All jewelers sell this beautiful,
accurate, jeweled time-piece
in many different cases,
styles and sizes: coin-silver,
filled gold, oxydized silver
and nickel; hunting-cases,
chatelaines, and open-faces;
with exquisite, decorated

dials, “See it." D3

Westinghouse Electric and Manufacturin"g Co.

PITTSBURGH, PA., November 30, 1892.

LAMPS—Efficiency, Long Life, No Decrease in Candle Power.
SOCKETS—Simple, Ornamental, Reliable, Cheap.

Our New Lamps not only donot infringe the Edison Patent, but they are fully covered by patents of our own.
By means of an important discovery the burner is rendered stuble, its cficiency increased, its life prolonged, and
its normal candle power maintained.
PRICES,.—By reason of economies effected in the manufacture of our new lamp in large quantities by the
use of special machinery, we are able to quote the tollowing low prices:
25 and 20 Candle Power Lamps ....%80.35 List Price
16, 10 and 8 Candle Power Lamps............. .. 0.30 List Price

DISCOUNTS.—Central Stations, 10 p. ct. discount: and to all others, 21¢ to 10 p. ct., according to quantity.

ALLOWANCES.—A credit of ten cents will be given for every unbroken burned out lamp delivered at the
factory of the Company. The saving by decreased cost of lamps and renewals should equal nearly one per cent.
on the capital stock of any central station.

The constant efforts of the agents of the General Electric Compan
Generatinﬁ A'F&amtus of our make for Thomson-Houston Generating Apparatus is fully explained by the fact
that TH OM=ON-HOUSTON COMPANY PPAYS I'S, through the Consolidated Electric Light
Compa.ng, Five Cents for every Incandescent Lamp it makes, for the right to sell such lamps for use in connec-
tion with Generating Apparatus of its own manufacture only.

While we do not sell our new lamp for use i connection with Thomson-Houston Generating Apparatus, the
present users of the same may avail themselves of our new lamp by substituting our Generating Apparatus, the
quality and efficiency of which will fully warrant the cost.

NOTE.—A dealer came to our office and stated that he had the exclusive sale of second hand apparatus
for the General Electric Company ; and he offered five of our Number One Alternating QGurrent Generators

for sale, to be delivered a few weeks hence, as they are still in use. We can of conrse commend this
apparatus if in good order.

An official of a central station Lighting Company s,pProached us recently for the exclusive right to the use of

our apparatus in his town, stating that bis company had already entered into a contract Form D, with the

General Electric Company torthe exclusive use of their apparatus. He frankly avowed that his purpose was, by

securing a contract with us, to have a monopoly of electric light and power in the district covered by his station.
WE THOUGHT IT BETTER TO LEAVE THAT PLACE OPEN FOR COMPETITION.

‘We have also been informed that one other company had executed Form D contract of the General Electric

Company. These three are the only instances we have discovered where they have succeeded in doing business
in the direction of inducing users of our apparatus to discard it for apparatus made by members of the Trust.

Although we have many tons of apparatus made bf' the various members of the Trust, taken in the course of
trade, we have not cared to offer it“for sale, for we believe the sale of inferior apparatus does great harm to the
electric trade in general.

We have perfected devices that can be inserted in the various sockets now in use, thereby making them
standard, for the use of our new lamps The manufacture of these in sufficient quantities to meet the demand
has been unexpected)y delayed, 80 that the delivery of lamps and these attachments will be made only from and

afterJanuary 1. WESTINGHOUSE ELECTRIC AND MANUFACTURING CO.

= Motor of 19* Century

to induce our customers to exchange

¢ S\ SIND Foy
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3 to 50 H. P.
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\ Canbe used Any Place,tado Ay i EENETRNEU:\X- MR ORI RN I g
\} Work, and by Ani/q(mp. No Boil- SREETBRASS BRASSWIRE Qe NSO E
er! No Fire! o Steam! No S
Ashes! No Gauges! No Engi-

A pertectly safe Motor
for all places and purposes. Cost
of operation about one cent an
howr to eachindicated horse power.
For_ circulars, etc., agdress
CHARTER GAS ENGINE CO,
P. 0. Box143, sterling, 111.

PATENT JACKET KETTLES

Plain or Por~zlain Lined, \
Tested to 10) 1b. pressure. Send for Lists. )\
BARROWS-SAVERY CO., "

S. Front & Reed Streets, Philadelphia, Pa.

H. W. JOHNS Asbestos
: Sectional
Pipe
Coverings.

Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc.
READILY ATTACHED OR REMOVED BY ANY ONE.
ASBPESTOS BOILER COVERINGS.

We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any
part of the United States.
H W.

. JOHNS MANUFACTURING COMPANY,
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints,
Asbestos Roofing, Etc.

Jersey City, CHicaco, PHitADELPHIA, BosTon, ATLANTA, LoNDON.

THE PRATT & WHITNEY GO.

HARTFORD, CONN., U. S. A.

Manufacture machinery for general and special service inthe manufacture of Electrical
Apparatus, Typewriters, Bicycles, Firearms, Sewing Machines and parts thereof.

Lathes, Planers, Shapers, Milling, Drilling, Profiling, Threading, Drop Forging, and
Die Sinking Machines.

Shaft Centering, Shaft Drilling, Flour Mill Roll Grooving,

Metal Band Sawing and Brass Finishing Machinery, Automatic Grain Scales. Taps, Dies,
Reamers, Gauges, Milling Cutters, Renshaw Ratchet Drills, Combination Lathe Cﬁucks,

Boiler Plate Punches.
&~ ASK FOR CATALOGUE A,

{45 AMERIGAN BELLTELEPHONE U,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Grabham Bell, March
Tth, 1876, No. 174,465, and January 30tb,
1877, No. 186,787. N

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.

e

S ~
Eeonom{, Reliability,
Simpllelty, Satety.

87 MAIDEN LANE, N. Y.

INVESTIGATE
Lunkenheimer’s Patent Foot Radiator Valve!

It is the only successful valve for Hot

* Water Radiators now on the market.
Simple, Practical, Compact.

Convenient, Ornamental, Inexpensive
Write for Catalogue and Discounts.

THE LUNKENHEIMER BRASS MFG. CO.
Mention this publication. Cincinnati, 0., U.S. A,

“0TT0”

GAS AND GASOLINE
ENCINES,
1-3t0100 horsepower
Canbeused in cities
or in country inde-
pendent of gas works

or gas machines.
No_Boiler.

No Danger.
33,000 SOLD, No Engineer.

O0TTO GAS ENGINE WORKS, PHILADELPHIA.

I NAEI ELEVATORS.

PASSENGER & FREIGHT

/L. S.GRAVES & SON ROCHESTER NY. NEW YORK.BOSTON.ST LOUIS.DETROIT.
Is madeinaccordance with an entirely
novel principle in the construction of
damper regulators. The steam is ad-
mitted from the boiler, through a small
strainer, as shown in the cut under a
diaphragm which is attached to an
auxiliary valve, which either lets in
the steam or excludes it from the pis-
ton which works in the cylinder. his
piston being forced down by the steam
pressure, and carried back by
the weight on the damper
lever, turns a wheel from
which runs the chain which
is connected to the damper.
By an ingenious arrange-
ment the damper is not
thrown entirely open by
the slightest change of pres-
sure in the
boiler, but is
gradually
opened as
the pressure
changes, @&
thereby
allowin,
den and great
variations of
draft, where-
by the coal is
wasted.

We manu-
facture only
onesize. The
regulators are
made of the oest
steam metal through-
out; each one is nick-
el plated.  Weight, 30

ounds. Price, $80.00,
ncluding bracket,
weight, and 25 feet of
chain.

We also manufac- £5;
ture other steam reg-
ulating devices, for
description of which, send for our catalogue.

Mason Regulator Co., Boston, Mass,, U. S. A.

ELECTRO VAPOR ENGINE.
GAS OR GASOLINE FOR FUEL.

NO BOILER. NO FIRE. NO DANGER.
NO ENGINEER.

Engine operated by spark
from small battery.
You turn the Switch,
Engine does the rest.
Regan Vapor Stationary
Engines, 1to 12 H. P.
Regan Vapor Pumping En-
gines, 350 to 10,000 zallons ca-
pacity.

=——MANUFACTURED BY—

THOMAS KANE & CO.,
CHICACO, ILL.
§FSend stamp for catalogue **V.”

SCIENTIFIC AMERICAN 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.
TOY
TORPEDO GUN.

A neat mocel of the most powerful weapon of war,
which dictates peace to all nations. This toy is built
on a scale about oneinch to a foot, can be used in
any parlor. For holidays nothing gives more amuse-
ment to boys than one of those Toys; are entirely
harmless and will even interest scientific men.

We have secured the exclusive right from Louis
Gathmann to manufacture a toy torpedo gun, accor-
ding to his invention and designs. Full directions
with each gun, descriptive circular free. Price: No.

, $2.00; No. 2, $3.00; No. 3, $4.00. On receipt we send
this gun with two torpedoes, an iron clad as a target,
free to any part of the United States or Canada, other
countiies exp. paid on receipt. TOY GUN CO.,

248 & 250 W. Lake St., Chicago, IlL

“IMPROVEMENT THE ORDER OF THE AGE.” z

The Smith Premier. Typewriter :
Embodies the most Progressive Mechanical Principles. 5
All the Essential Features Greatly Perfected. N

Perfect and Permanent Alignment. )

Easiest Running, and Nearly Silent. =

All type cleaned in Ten Seconds without Soiling the Hands. 8,

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. &
We have 20 branch offices in the principal cities throughout the United States. &

THE

EDISON INCANDESCENT LAMP

Is the only Incandescent Lamp lawfully made.

All others infringe the Edison Patents, and nre counterfeits.
See decision of Court of Appeals in case of Edison Electric Light Company vs. United States
Electric Light Compan(, decided October 4, 1892,
Copies of this decision will be sent on application.

GENERAL ELECTRIC COMPANT.
BRANCER OFFICHS:

620 Atlantic Avenue....... ..Boston, Mass. | 509 Arch Street ... ...Philadelphia, Pa.
173 and 1756 Adams Street ..Chicago, I11. | 401-407 Sibley Stre: St. Paul, Minn.
264 West Fourth Street.. Cincinnati, O. | 1333 F Streef N. W.. ‘Washington, D. C.
Gou]dBulldlqe% .Atlanta, Ga, | Masonic Temple ...... ........... Denver, Colo.
44 Broad Stre .....New York. | 15 First Street............ . Ban Francisco, Cal

© 1892 SCIENTIFIC AMERICAN, INC.
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FOR EVERY DESK

=5

The Columbia daily memoranda calendar is
ready—ample ronm for daily memoranda—resting
upon metallic stand—indispensable desk neces-
sity. ‘Tocover actual cost—there is no objection-
able advertising upon it—this_calendar will be
sent, prepaid, upon receipt of twenty cents in
stamps. Address, Calendar Department, Pope
Mfg. Co., Boston, Mass.

PRINTING INKS.

The SCIENTIFIO AMERICAN 18 printed with CHAS.
FENEU JOHNSON & CO.’8 INK, Tenth and Lombard
8ta., Philadelphia, and 47 Rose St., opp. Duane, New York






