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THE LICK OBSERVATORY
OF THE UNIVERSITY OF
CALIFORNIA.

James Lick, whose name
has already acquired a
world-wide fame as the es-
tablisher of the Lick Ob-
servatory, was born in 1798,
in Pennsylvania. He led
a somewhat adventurous
life, and before he was
thirty years old had ac-
cumulated a few thousand
dollars. This he had made
principally in South
America, where he spent
some years. In 1827 he
went to California and
visited the old mission
town of San Francisco.
The splendid harbor, the
only one on many miles

of coast, greatly impressed .

Mr. Lick, and he began
purchasing land. Twenty-
one years later, when gold
had been discovered, and
when therush to California
began, his investments ac-
quired new value, and he
ultimately became im-
mensely rich. He was a
man of very secluded ha-
bits, was a skillful me-
chanie, and, it is said, was
especially fond of astron-
omy. Toward the.end of
his life he lived near San
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THE LICK OBSERVATORY AND ITS GREAT TELESCOPE.
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Jose, in the Santa Clara
Valley. In 1874 he made
over by deed to a body of
trustees the sum of two
millions of dollars for vari-
ous public and philan-
thropic uses, and in 1875
made a revised deed to the
same general effect. Be-
sides various charitable
donations, it included the
following gifts : $150,000 for
free public baths in San
Francisco; $100,000 for
statuary for the new City
Hall of that city; $60,000
for a monument to Francis
Scott Key, the author of
*“The Star Spangled Ban-
ner;” $540,000 to endow
the California School of
Mechanic Science in San
Francisco ; and $700,000 for

_procuring for the Univer-

sity of California ‘‘a tele-
scope of greater power than
any yet made.” The total
value of the trust fund was
estimated at $5,000,000.

As the site for his ob-
servatory he selected
Mount Hamilton, near his
home in the Santa Clara
Valley. He died October
1, 1876, aged 78 years. His
body is interred under the
base of the great telescope,

(Continued on page 162.)
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Willilam I., King of Prussia and Emperor of
Germany.

On March 9, 1888, the Emperor William I. of Ger-
many breathed his last. His death occurred at about
half past eight in the morning. He was born on March
22, 1797. A few days more of life would have brought
him to the beginning of his ninety-second year. Less
than a year ago his ninetieth birthday was celebrated
with great pomp throughout the land, which now truly
laments his loss. The peculiar principles of the Prus-
sian house had done much to create a genuine feeling
of loyalty among their subjects. The enlistment in the
army and subjection to the severities of military dis-
cipline, to which the members of the royal family were
subjected, gave a pleasing picture of self-denial. The
story of his life would include a wonderful picture of
the world’s progress.

He was a son of Frederick William III. of Prussia
and of Queen Louise. He wasnamed Wilhelm Fried-
rich Ludwig. In early life he accompanied the army
that contended with Napoleon I. His brother, Fred-
erick William IV., became King, but having no chil-
dren, William was regarded as heir apparent in 1840.
Seven years later he sat in the united diet, and there-
after he took an active interest in the political and
military affairs of the kingdom. His brother becom-
ing ill, he acted in his stead in 1857, on October 9, 1858,
was made regent, and succeeded him as King, January
2, 1861. He began the reorganization of the army, and
in 1862 placed Bismarck at the head of his cabinet as
minister of foreign affairs. The Schleswig-Holstein war
leading to the convention of Gastein of August 14,
1865, the Austrian war of 1866, and the Franco-Ger-
man war of 1870, in all of which his army was victori-
ous, increased his power prodigiously, He was se-
conded throughout by Bismarck and Moltke. The
former was appointed chancellor on July 1, 1867. The
end of the French war, in the prosecution of which all
the German provinces were united, was the unification
of the empire. On January 18, 1871, at Versailles, a few
months after the victory of Sedan, he was proclaimed
Emperor of Germany. On May 10 of the same year
the final treaty of peace with France was signed, and
on June 9 the proclamation incorporating Alsace-Lor-
raine with the empire was ratified. The crown prince
is now probably near his end, and the imperial throne
may soon be filled by the grandson William, on his
mother’s side a grandson of Victoria.

-

A

Deplorable Condition of the New York Quarantine
Establishment.

The quarantine establishment, port of New York,
consists of the landing station at Clifton, Staten Island,
where vessels arriving receive the official inspection of
the Health Officer ; and two miles below this station,
in the Lower Bay, two islands artificially made of rip-
rap and sand filling. The more northern of these
islands, called Hoffman, is about two acres in extent.
The more southern, nearly a mile distant from the
former, named Swinburne Island, is two acres and a
ihalf in size. Hoffman Island, in the system of quar-
antine, is the place of detention. Off it detained ves-

0182 ’ sels are anchored in the roadstead, and exposed there

to heavy sea when the wind is on the coast. To this
island passengers and their luggage are taken from de-
tained vessels by a small steam tug, when, in the opin-
ion of the Health Officer, their detention is made neces-
sary by prevalence among them of infectious diseases,
or when such diseases shall have existed on the ships in
which they have arrived. The sick are sent immedi-
ately to Swinburne Island, to the hospital buildings
which exist there.

The quarantine property, land, buildings, and plant
generally, owned by the State of New York, isin the
custody of a body called the Commissioners of Quaran-
tine, appointed by the State and responsible to it. The
Health Officer of the port, appointed by the Governor
of the State and confirmed by its Sénate, has no other
control of the property and stations than that of police.
He may use it without addition or modification, and so
far only as may be necessary to enable him to discharge
his duties in preventing the introduction into the port
of New York of contagious diseases or infectious sub-
stances.

In November last the New York Academy of Medi-
cine appointed a committee of seven prominent medi-
ca.l men to visit and report upon the condition and

Of Hoffman Island they say: ** The ground is soft,
uneven, full of recesses in which water, refuse, ete., will
be retained without any chance of their being cleaned.
| The wood walks are in the worst possible condition—

™ lmterrupted broken, rotten. The riprap of only one-

half of the island is now supported by an inside wall of
cement.

“The present buildings used for the residence of the
people quarantined are badly adapted for their pur-
pose. They should be razed or remodeled.

“There is now almost no adequate separation of
ages, sexes, or families. No suspected groups can now
be isolated. There is no opportunity at all to separate
those who may be amply able and willing to pay.

© 1888 SCIENTIFIC AMERICAN, INC.

There are no proper accommodations, bedsteads, bed-
ding, tables, forks, knives, spoons, plates or towels. As
an instance of the hardships caused by want of means
of isolation, a steamer is at present detained at quar-
antine, owing to the passengers and crew having been
exposed to smallpox. They cannot be taken on the
island, as there is no subdivision of the Hospital of Ob-
servation. )

‘*‘ The supply of water is insufficient, and warm water
is almost entirely wanting.

*“For a population now there of more than five hun-
dred persons, there are about four water closets, each
closet having three or four hoppers, some of which are
not flushed at all, and all of which are old, badly con-
structed, and out of repair.

*“The cleansing and disinfecting plant is entirely in-
adequate, in extent and efficiency, thus making it im-
possible to cleanse the persons of the quarantined or
disinfect their luggage, either expeditiously or
thoroughly.

‘“The ‘sulphur room ’ should not be where it is and
as it is ; for, being on the main floor of a building oc-
cupied by masses of the quarantined, the latter are
constantly exposed to fresh infection from clothing
brought in to be disinfected, and to the fumes of sul-
phurous acid when the door of the sulphur room is
opened.”

Among the improvements needed, the committee sug-
gests the following :

The surface of the island should be cemented or as-
phalted, and should be raised sufficiently above the
exterior wall to allow of good drainage. It should be
smooth and hard to allow of thorough cleansing, and
prevent the lodgment of filth or germs.

If the present large buildings are to remain, the roofs
should be repaired. Each main floor should be subdi-
vided into two or more portions by solid partitions, to
allow the grouping of the inmates according to age, sex,
and relationship. Each apartment should have a
separate entrance and be thoroughly ventilated. This
method should be condemned, however, unless abso-
lutely unavoidable, as poorly ventilated apartments
would result. The best plan, and, in the opinion of
the committee, the only sanitary one, would be to con-
struct new fire and filth proof buildings, tearing down
the old ones as speedily as possible, or, if need be, dne
at a time.

The present administration building should either be
remodeled or a new one erected. Reconstruction will
prove costly and unsatisfactory, and a new building
would be better. Itshould containthe medical officer’s
apartments (who should also be superintendent) and
quarters for an engineer, and with private kitchen ;
also an extension on one of the docks, the disinfecting
plant, storage rooms, laundry, ete., together with a fur-
nace suitable for burning actually infected bedding,
clothing, food articles brought in by infected passen-
gers, kitchen refuse, ete.

Separated from these apartments there should be a
large kitchen, with accommodations for cooking meals
for eight hundred or one thousand persons ; rooms for
the attendants; boiler room, containing at least two
boilers for adequate power and security in case of acei-
dent to one ; engine, pumps, and apparatus for electric
lighting. The sleeping and living rooms for the em-
ployes, together with three rooms for the resident phy-
sician, may be placed in a separate building.

The boilers should be of sufficient capacity to heat
all the buildings, and to furnish steam in great abun-
dance for disinfection, cooking, and washing. They
should, if possible, be placed in a separate building, or
the present one be devoted to their use.

There should be a small isolated building, easy of ac-
cess to the dock, where persons taken suddenly ill could
be at once placed, prior to their removal to Swinburne
Island. It should contain at least four rooms, to admit
of the separation of the sexes and of diseases, and should
be provided with two water closets and two baths.
The necessity for this hospital was recently illustrated
by the simultaneous presence of measles, mumps,
cholera, rheumatism, and pneumonia, and further
made necessary by the great difficulty which attends
conveying the sick from Hoffman to Swinburne Island
in stormy weather, against opposing tide or with heavy
sea.

Soil pipes and sewers should be of best construection,
with absolutely tight joints, and should empty below
low water. Thereshould be aflushing tank of approved
model provided for each line of sewer. No sewage
should be allowed to pass to the bay without being sub-
jected to chemical treatment.

There ought to be many water closets in semi-de-
tached buildings or small towers. If the latter, there
should be nine buildings—eight for detained persons
and one for employes—or more than this if the passen-
gers are divided into smaller groups. The floors and
walls should be non-absorbent, and the apartments
heated. The closets should be of a kind admitting of
inspection of evacuations, of subsequent disinfection,
and of thorough flushing. They should be flushed with
a disinfecting solution pumped into their respective
reservoirs by steam pumps in the administration build-
ing,.
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The lavatories should be in semi-detached buildings,
properly warmed and ventilated, and should contain
stationary bath tubs and a few portable ones, and in
sufficient number to bathe five hundred persons in one
day. They should also contain fixed basinsof the most
approved pattern, and in such number as to facilitate
rapid use. Slop sinks should be provided in a separate
apartment, and sinks for dish washing should be off
the dining room.

The laundry should be in a building with accommo-
dations for washing the bedding and clothing of eight
hundred or one thousand persons. It should have
stationary but not wooden tubs ; also boilers, rinsers,
wringers, and all the modern appliances, supplied with
steam. There should be a capacious dry steam drying
room, and all of sufficient capacity to pass throughthe
elothing of eight hundred or one thousand immigrants
in as short a time as possible.

Each pavilion or apartment should be provided with
iron beds, wire mattresses, bedding, tables, chairs, ete.,
of the best models, the latter so that detained persons
need not be forced to sit or lie upon the floor during
the day. Bedding should be simple in quality, abun-
dantin quantity, and kept serupulously clean,’and when
not in use carried to a suitable place for airing and
storage.

Dishes, spoons, knives, forks, and all such necessary
articles should be provided, and should be kept in the
custody of the emplooes, except when in use, and be
cleaned by the employes and not by the detained per-
sons.

If the present buildings are to remain, a space could
be partitioned off in one corner of each of the large
rooms, with accommodation for twenty-five or fifty sit-
ting at a narrow table. They should be accessible from
the hallway, not from the main rooms, and should be
kept locked except during meals. With separate
buildings or pavilions, provision could be made in a
central building for serving meals at separate tables to
those in the different rooms. .on

Complete simple suits of clothing should be provided
for the temporary use of immigrants during the disin-
fection of their own clothing and baggage, and such
clothing should be carefully cleaned, or, in case of sus-
pected infection, destroyed.

There should be an abundant supply of towels for the
wash and bath rooms. .

The disinfecting plant should be located in a separate
building near the water’s edge. The plant should con-
sist of two or more large iron cylinders or chambers.
These should be lined with steam pipes.connected with
a superheater, so that a dry teraperature of atleast 220°
Fah. could be easily obtained. It should be arranged
so that moist steam under fifteen or twenty pounds
pressure could be introduced.

Thesources and collection of water needs careful con-
sideration, as a plentiful and pure supply is of the first
importance. It would be wise to fill up the present
cisterns and construct new ones, with every safeguard
against contamination. The water used for drinking,
cooking, washing utensils, dishes, etc., should beabove
suspicion, and, at stated times, critically examined.
All collections of water should be carefully protected
from surface drainage. Rain water for storage should
be taken from roofs not liable to possible contamina-
tion. It would be well to provide for an emergency by
having alarge reservoir to which water could be brought
in case of drought. Water for drinking and cooking
might be brought in water boat from the Croton sup-
ply.

Some provision should be made to relieve the tedium
that must befall a large shipload of passengers who,
after encountering the dangers and sufferings of an
ocean voyage, are unwillingly detained in full sight of
their port for a considerable period of time, or it may
be until the fact has been made clear that they are or
are not to be victims to a dread disease.

There should be at time of occupation a resident
medical officer on the island, who should be superin-
tendent, and also skilled in every detail of modernsani-
tary science. ‘

The approach to Swinburne Island is defective, owing
to a bar between it and Hoffman Island. It is difficult
to land the sick, as there is no protection from the
wind.

The present pavilions are too low on theground, and |

with little or no air space beneath the floors. The
floors of all the wards aredefective. The ground beams
are giving way, and there appears to be no ventilation
underneath.

The wards are lacking in ventilation, there being no
adequate roof ventilation. At present the air currents
are likely to be blown from one ward into another.

The remains of patients who have died of contagious
or infectious disease should be subjected to such pro-
cesses as would render them, before burial, innocuous,
and prepare them for a decay which would not imperil

the living.
The islands are small. The buildings are all most
combustible. A fire occurring on Hoffman Island,

crowded as it was last autumn, would have driven
panic-stricken men, women, and children into the sea.
This danger is equally great on Swinburne Island,

though it is probable that the erowding there will never
be so great. The more helpless condition of the sick,
however, in hospital wards would increase their peril.
The fire apparatus in both places is entirely insufficient.
The limited area of each island would make any fire
apparatus insufficient if the buildings happened to be
crowded and a high wind were prevailing at the time
of the conflagration. All buildings on such islands for
similar purposes should be fireproof.

As a related matter we would allude to the possible
effect produced upon the business interests of New York
and the country at large, if cholera were permitted to
invade the dense population of the city. Itisestimated
that about one hundred thousand dollars a day are re-
ceived by those hotels in the city of New York from
which people would flee if an alarm of cholera existed
there. The amount of money received over the count-
ers of shops from those who frequent the city to buy
its innumerable wares cannot be estimated. It is mil-
lions. Hundreds of millions of dollars are annually
produced in values in our various factories. To disturb
the peace and industrial interests of the city, by per-
mitting the irruption of cholera through defects in
quarantine, would inflict an injury upon business be-
yond computation.

The time consumed in reaching San Francisco by
railroad is about that of the possible maximum period
of incubation of cholera. The germs of any of the con-
tagious diseases admitted into the port of New York by
inadequate quarantine might be conveyed to any por-
tion of the United States, fructifying as they went.
Every citizen in the United States and British prov-
inces has, therefore, a personal interestin the condition
of the New York quarantine. The existence of cholera
in New York would cause the entire country to quar-
antine against the city. In this way interstate com-
merce would be paralyzed or seriously embarrassed. As
regards the effect upon the health and death rate of
the people we cannot even surmise, as that question
would turn on the efficiency of the sanitary police.
The law of cholera, its propagation, limitation, and ex-
tinction, are so well understood that the disease may
be said, without presumption, to be subjectto scientific
prevention or control.

If there is neglect in this matter, and cholera, which
has threatened to invade our port for more than three
years, and has recently been brought to quarantine,
should appear in the spring, and, favored by warm
weather, pass an imperfect quarantine and reach New
York City or Brooklyn, or possibly extend beyond to
near and remote places, public opinion would seek out
the blameworthy and visit them with a condemnation
which no seclusion would be deep enough to smother
or mitigate.

_———tr—
PHOTOGRAPHIC NOTES.

Making Portraits Indoors.—In a communication re-
ceived from a correspondent who has experimented
in taking photographs indoors, he states that he has
succeeded in making excellent portrait negatives, equal
in fact to the results usually obtained under a sky-
light, as follows :

‘“Select a good sized north window, place the sitter
about three feet back from the window, and hang up
in the rear of the sitter some gray material for a back-
ground, also hang up a white sheet a few feet from
the sitter on the dark side to reflect as much light as
possible,- then arrange the camera and stop down the
lens so as to give say from four to eight seconds’ ex-
posure. Have a mirror, size about 2 feet by 3 feet,
ready within reach, and immediately upon removing
the cap from the lens seize the mirror, and with it di-
rect the light upon the dark side of the sitter’s face,
giving the mirror a swaying motion during the expo-
sure. When sufficient exposure has been given, put
down the mirror and cap the lens. The sitter should
be cautioned against following the movements of the
mirror with the eyes.”

Some recent experiments made with the magnesium
flash light show that it can be utilized to good ad-
vantage in making portraits beside a window as above
described, in a much shorter time. The light takes
the place of the mirror. By placing the light com-
pound on a table five feet away from the person, in
such a position asto equally illuminate the shadow
side, it is only necessary in making the exposure to
quickly remove the cap from the lens, set off the flash
light, and immediately recap the lens. It is advisable
that the subject get accustomed to the suddenness of
the flash, by making one or two preliminary flashes
before exposing the plate. The lighting of the shadow
portion of the face is very easily controlled, for if the
light is flashed close to the sitter, the shadow will be
less, but if flashed quite a distance away the shadow
will be greater. Hence any degree of softness or bal-
ance between the daylight on the one side and shadow
on the other is readily obtained.

Toning of Silver Prints.—In a communication to
the Derby Photographic Society, Mr. Edward J.
Lovejoy says: I have chosen the * Toning of Silver
Prints” as the subject upon which to offer you a few
remarks this evening, and trust that what little in-
formation you may gain from themmay be of use to
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some of you. As a preliminary to toning, I may men-
tion that the color of the print is much influenced by
the character of the negative, also that unless you get
a good negative—that is, one having a wide range of
tones—you cannot get a good silver print. Allowing
that your negative is all that can be desired, and after
printing somewhat deeper than the finished print is
required to be, in order to allow for loss in the sub-
sequent operations, the print is removed from the
printing frame, trimmed, and put into a dish of water
to dissolve out all the free silver, frequently changing
the water till it no longer shows signs of milkiness,then
place it into another dish of water in which a little
common salt has been previously dissolved. This con-
verts any remaining free nitrate of silver into chloride,
which is afterward dissolved out of the filmn in the fix-
ing bath. 1 believe the salt bath to be very essential,
and for this reason : it causes the prints to take a little
longer to tone, by which they get a much finer de-
posit of gold on their surface, which adds to their per-
manency.

After the print has been in the salt bath a few
minutes it is rinsed again in water, and is ready for
toning. There are several kinds of toning baths, with
niearly all of which excellent results can be obtained.
I will here, however, give you the formul® for two
only, both of which I use myself, and get very good
results : Chloride of gold, one grain; acetate of soda,
twenty grains; water, eight ounces. This should be
made at least twelve hours before using.. Theother is:
Chloride of gold, one grain; water, twelve ounces;
borax, half an ounce. Sufficient bicarbonate of soda
should be put into the gold solution to neutralize any
acid that may be in it. This bath may be used as soon
as cold, for it is necessary to dissolve the borax in hot
water, and, when cold, add the gold to it. Thisis an
important point—the gold must be added to the borax,
and not the reverse. The print is now placed in the
toning bath, printed side down, and moved about to
expel any air bells which may have adhered to the
under surface, and it is well to keep the solution in mo-
tion till toning is completed, as, wherethere are anum
ber of prints in the bath, it causes the gold to de-
posit equally on all.

The print should remain in the bath till of a fine
purple tone, which usually takes from twelve to fifteen
minutes, and I recommend the bath to be used at a
temperature of about 70° Fah. The print is then
taken out and placed in a solution composed of methyl-
ated spirit four parts, water one part. This will pre-
vent blisters from appearing on the print, which is a
source of great trouble, and very prolific with some
brands of ready sensitized paper. It is then put into
the fixing bath, made of hyposulphite of soda, -two
ounces ; water, twenty ounces; liquor ammonia, fif-
teen drops. Fixation will be complete in fifteen or
twenty minutes, when it should be taken out and
washed in repeated changes of water, in each of which
it should remain five minutes, and between each
change it should be laid upon a piece of plain clean
glass, face down, and a squeegee passed over the back
—this is a very effectual way of removing the hypo. out
of the print—then wash in running water for several
hours.-—Reported in Br. Jour. of Photography.

4 —
Medicinal Qualities of Onions.

The free use of onions for the table has always been
considered by most people a healthy and desirable
vegetable, and but for their odor, which is objection-
able to many, they would be found more generally on
our dining tables.

For a cold on the chest there is no better specific,
for most persons, than well boiled or roasted onions.
They may not agree with every one, but to persons
with good digestion they will not only be found to be
a most excellent remedy for a cough, and the clogging
of the bronchial tubes which is usually the cause of the
cough, but if eaten freely at the outset of acold, they
will usually break up what promised, from the se-
verity of the attack, to have been a serious one.

A writer in one of our medical journals recently re:
commended the giving of young raw onions to chil-
dren three or four times a week, and when they get
too large and strong to be eaten raw, then boil and
roast them, but not abandon their free nse.

Another writer, advocating their use, says: During
unhealthy seasons, when diphtheria and like con-
tagious diseases prevail, onions ought to be eaten in
the spring of the year at least once a week. Onions are
invigorating and prophylactic beyond description. Fur-
ther, I challenge the medical fraternity or any mother
to point out a place where children have died from
diphtheria or scarlatina anginosa, etc., where onions
were freely used. ’

—_— et — .
'To Perforate Earthenware.

A method which is said to be very satisfactory is
recommended by Professor Stuart as follows :

Instead of a drill a soft copper rod or pipe is used
in the lathe, it being fed with a mixture of powdered
emery and linseed oil. The emery is embedded in the
copper by the friction, and cuts right through the
hardest material in a very short time.
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THE LICK OBSERVATORY.
(Continued from first page.)
which rises above his remains as a fitting monument
to one of the world’s greatest benefactors and philan-
thropists.

In administering their trust the custodians met with
legal obstacles and suits brought by his relatives.
These delayed the carrying out of his plans, but eventu-
ally a settlement was reached. On June 30, 1883, the
corner stone of the observatory, to which this article is
devoted, was laid, and to-day the work is practically
complete. When Mount Hamilton was selected as the
site for the Lick Observatory, in
order to test its atmospheric con-
ditions, Professor 8. W. Burnham,
the discoverer of many double stars,
was invited to observe there in
1879. Owing to the dryness of the
air, and its excellent quality for
astronomical work, his six inch tele-
scope described many stars, cata-
logued by Professor Otto Struve
as double, into triple stars. Mr.
Lick died in 1876, and the original
plans for the observatory were
determined by Captain Richard S.
Floyd, president of the trustees,
and Mr. T. E. Fraser, superintend-
ent of construction, acting under
the advice of Professor Edward S.
Holden, and Professor Simon New-
comb, of the Naval Observatory,
in Washington. Many noted as-
tronomers have been interested in
the work, and this will probably
he the most famous observatory in
the world. It owns about 1,550
acres of land, a portion of which
will eventually be made into a
public park, and the graded road
of twenty-six miles leading to the
summit of Mount Hamilton from
San Jose may, perhaps, become a
direct route to the Yosemite Valley.
Since 1880, when the work was first
begun, 7,000 tons of rock and earth
have been removed to level a pla-
teau upon which the buildings
stand. They are constructed of solid masonry, and
are of simplebut effective architecture, and include the
main building—=287 feet long—containing the directors’
and secretary's offices, the library, clock rooms, ete.,
with the large dome at its southern end for the large
telescope, and a smaller dome for the 12 inch equatorial
at the northwest corner, the meridian cirele house,
the transit house, the photographic laboratory, and
several temporary wooden workshops. The dwelling
house of the astronomers, 63 X 60 feet, stands below
the summit and is connected with the plateau by a
bridge. The surrounding peaks have been named
from several famous astronomers.

In speaking of the outluook from Observatory Peak,
which is 4,302 feet in height, Professor Holden says :
*It would be diffi-
cult to find in the
whole world a i Hﬁmm ”“
more magnificent ’ l
view than can be
had from the suin- e
mit just before
sunrise, on one of
our August morn-
ings. The eastern
sky is saffron and
gold, with just a
few thin horizon-
tal bars of purple
and rosy clouds.
The sharp out-
lines of Coperni-
cus and Kepler
are seen in sharp
profile against the
brilliant back-
ground. Orion,
Procyon, the
Twins, Sirius, are
in the morning
sky, and Venus is
brilliant and
steady against the
stars. T he in-
stant the sun-
beawms touch the
horizon the whole
panorama of the
Sierra Nevada
flashes out, 130
miles distant.
Toward the south
and west the
beautiful valley of
Santa Clara lies,

dotted with farms and vineyards, and bordered to-
ward the sea by Loma Prieta and the Santa Cruz
Range. The winding road to San Jose, which takes
twenty miles of twisting to accomplish the thirteen
miles of air line, lies like a dusty snake at your feet.
The Bay of San Francisco looks like a piece of a
child’s dissecting map, and is lost in the fogs near the
city. The buildings of the city seem strangely placed
in the midst of all the quiet beauty and the wild
strength of the mountains. Then you catch a glimpse
of the Pacific in the southwest and of countless minor

THE ELEVATING FLOOR—RAISED—AND THE

ranges of mountains and hills that are scattered toward

every point of the compass, while, if the atmosphere is
especially clear, you can plainly see to the north Mount
Shasta, 175 miles distant.”

The large dowe, built by the Union Iron Works, of
San Francisco, is 75 feet in diameter and its moving
parts weigh 100 tons. It revolves upon wheels which
run on hardened steel balls. A man merely pushing
against it can move the entire dome. The usual
motive power is obtained from a water engine which
can rotate the dome 3860° in less than 9 minutes.
Its diameter changes 14 inch in the extreme change of
temperature, and its track is given a smooth and oiled
surface to slide upon. The observing slit is 914 feet
wide, and the pintle of the shutter is placed eccen-
trically. A practical device for carrying the observer
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LICK OBSERVATORY—THE MERIDIAN INSTRUMENT.

H{

GREAT TELESCOPE PIER.

to the eyepiece of the telescope, which at times is
far above the base of the dowme, was planned by Sir
Howard Grubb, of Dublin. This is an elevating floor
6114 feet in diameter, weighing 50,000 pounds, and is
moved up and down through a space of 16 feet. It is
highly probable that the present system will not be
sufficiently powerful to raise the flooring rapidly
enough, but in this event the hydraulic system can be
altered, or steam or electricity substituted. The actual
speed required can only be determined after a series
of experiments have been made.

The dome for the 12 inch equatorial is 25 feet wide,
weighs 8 tons, and its observing
slit, which extends beyond the zen-
ith, is 3 feet wide. The meridian
circle house is 4338 feet. Its walls
are double, the outer frame of gal-
vanized iron, the inner one of Cali-
fornia redwood. Between these is
an air space 24 inches wide, which
encircles the buildings. There is
also an air space above the ceiling,
which communicates with the room
and with the air spaces of the walls,
and on the west there is a ventilat-
ing tower two stories in height,
which connects with the room of
the meridian transit instrument.
By these means the temperature of
the building is kept the same as
that of the external air. The transit
house adjoining the meridian circle
house is built of iron, with a wooden
lining, and is arched by a curved
shutter, which is controlled by
levers, planned by Sir Howard
Grubb. The photographic observ-
atory, north of the transit house,
is a small wooden building, with
brick foundation. The tube of the
photoheliograph telescope enters
this house, and a brick pier sup-
ports the photoheliograph. A room
in the second floor of the main
building is also fitted for photo-
graphy.

The large telescope, which em-
bodies the expressed object of the
$700,000 donation, was mounted by Warner & Swasey,
of Cleveland. The tube is nearly cylindrical, and is
60 feet in length. There are three finders, 6, 4, and 3
inches in aperture, and in addition to these the 12
inch equatorial can be quickly attached, as a pointer,
for photographic work if the controlled driving clock
does not work satisfactorily. The lens is 86 inch clear
aperture, being the largest object glass in the world,
and has a 678 inch focus. The flint disk was obtained
from Feil, in April, 1882, and after nineteen failures
the crown glass disk was cast successfully in Septem-
ber, 1885. The third photographic crown lens was pur-
chased fromn Feil in 1886, and broke while in the hands
of the Clarks. The trustees of Yale University then
offered their 27 inch flint glass to the Lick Observa-
tory, but this was
too yellow, and in
1887 Mr. Alvan G.
Clark bought in
Paris, from Feil,
the crown glass,
which is worked
into a third lens.
In addition to its
magnifying pow-
er and its perfect
definition, <. e.,
neatness, accur-
acy, ete., this tele-
scope has great
light-gathering
power, and stars
may be seen thro’
it which are
30,000 times faint-
er than the faint-
est seen by the
naked eye, and
the moon will ap-
pear under the
same conditions
as if it were seen
by the naked eye
at about 200 miles
from the earth.

It is interesting
to compare this
telescope with the
simple instrument
made by Galileo
in 1609, consisting
of a single leaden
tube with a plano-
convex lensat one .
end for an object
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glass, and a plano-concave lens at the other end for an
eyepiece, and magnifying three times. Ever since
Galileo’s brilliant discoveries with this *‘ optick tube,”
described by Milton in his visit to Padua, the growth
of the telescope has been of steady progress, in spite
of the opinion of a cotemporary professor of Galileo in
the University of Padua, who argued that ¢ things in-
visible to the naked eye are useless and do not exist.”
In tracing its development briefly we find that the diffi-
culties in obtaining good glass led Newton to construct
a reflecting telescope in 1688, which magnified 39
times, the speculum or mirror being made of an alloy
of copper and tin. Improvements followed which fin-
ally resulted in Herschel’s finely constructed instru-
ments, in the large six foot reflector in its gigantic
frame, made by Lord Rosse, and in the celebrated re-
flectors of the present time. The reflecting continued
to supplant the refracting telescope until about 1753,
when Dolland, an English optician, showed that lenses
of flint and erown glass could be combined in such a
manner that their dispersive powers would neutralize
each other, and this is the principle of construction of
the achromatic objective now in use, consisting of an
outer double convex fens of crown glass and an inner
lens nearly plano-concave of flint glass.

The 12 inch refractor, which was originally made for
Dr. Henry Draper’s private observatory at Hastings,
N. Y., by Alvan Clark & Sous, is of the finest construc-
tion. The object glass of the 614 inch equatorial was
also made by the Clarks, and is provided with a port-
able mounting made by Warner & Swasey. The 4 inch
comet seeker, made by Alvan Clark & Sons, has a focal
length of 33 inches. The rays fall on a reflecting prism,
and are bent into a horizontal plane. The eye of the
observer moving in azimuth while the telescope is in
altitude can cover the whole sky. The motion is ef-
ected by turning a erank. This was bought on Prof.
Newcomb’s recommendation.

‘The photoheliograph is mounted south of the transit
house. The transit instrument determines the axis of
the photoheliograph, and this is also used as a colli-
wator for the transit. The 6 inch Repsold meridian
circle was delivered in 1884, after having been inspected
by Profs. Auwers and Krueger, of Berlin. Thedeclino-
graph was made under the supervision of Dr. Johann
Palisa, of Vienna, to fit either a 12 inch or 6 inch equa-
torial. The universal instrument made by Repsold
consists of a telescope containing a prism, into “which
the rays of light are reflected. Itsapertureis?-15inch.
The horizontal circle reads by two microscopes to
2", and the circles are 10 inches in diameter. This is
a perfect geodetic instrument, and together with a 6
inch equatorial and a chronometer can be easily packed
for astronomical expeditions. There are several chrono-
meters made by Negus, and a thermometric chrono-
meter by C. Frodsham. The most important of the
minor instruments are the filar micrometer for the 36
inch telescope by Fauth & Co., the duplex micrometer
by Grubb, and a star spectroscope made by Brashear
from designs of Mr. Keeler. Plans for a. large solar
spectroscope are being worked out by Prof. Holden
and Prof. Langley. The other. instruments are a
delicate sphereometer by Fauth & Co.;resistance coils;
galvanometers ; a disk photometer ; spectroscopes ; a
lever trier of refined construction ; and an engine for
measuring photographs, scales, etc., made by Stack-
pole & Bros., from designs of Prof. Harkness.

The meteorological instruments are : Self-registering
rain gauges, wind gauges, barometers, and a number of

thermometers. There is a complete set of apparatus|

for registering earthquakes, provided by the Cam-
bridge Scientific Instrument Co., consisting of a hori-
Zontal seismograph with clock and driving plate, the
clock being started by an electric contact at the begin-
ning of a shock, and the two rectangular components
of the horizontal motion then registering on a moving
plate ; a vertical seismograph to register vertical mo-
tions on a dial plate ; a duplex pendulum seismograph
to give independent records on a dial plate, the penecil
being free to move in any azimuth; and a chronograph,
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LEAD COHESION BLOCKS—THE MOULD.

which is set in motion at the beginning of an earthquake
and records its duration upon a clock. The staff of the
observatory consists of Prof. Edward 8. Holden, direc-
tor and chief astronomer; Samuel W. Burnham, James
E. Keeler, John M. Schaeberle, and Edward E. Bar-
nard, assistant astronomers; and C. B. Hill, secretary,
librarian, and occasional observer.

Early in 1886, Prof. Holden made contracts with the

JAMES LICK.

Southern Pacific and other railroad companies for sup-
plying time from the observatory by automatic electric
signals. This regular time service, of which Mr. Keeler
has charge, has been in operation since January, 188%.
A great part of the apparatus used in this service forms
an integral part of the observatory’s equipment. The
system which has thus been introduced has been of
great service to that particular section of the coun-
try, as well as to the railroad companies.

Instruments for recording earthquake shocks have
been constructed by a company in San Francisco, and
are sold at a verylow figure. Itisdesigned in this way
that records of any seismic movements shall be pro-
cured by private individuals in different parts of the

COHESION—BLOCKS SUSTAINING DIRECT STRAIN.

State, and plates upon which the movement has been
recorded may be sent to the observatory, where a
record will be kept of all such data, and blue prints will
be made of the diagrams and copies of this sent to the
person from whom the plate has been obtained.
Although this is quite independent of the regular work
of the observatory, it will doubtless lead to the ac-
cumulation of data which will be most important in
formulating statisties for future use.

The great telescope has been mounted for several
weeks, and several satisfactory tests of its capacity have
been made. It was first directed to the sky on the
evening of January 3, 1888, and a few observations
were then made for the partial adjustment of the ob-
jeet glass, but the observation was abbreviated by the
skies becoming cloudy. The next observations made
were on. the evening of the 7th. On this occasion
Saturn wvas observed, and Mr. Keeler, who conducted
the observation, says with rapture that it was * the

| most glorious telescopic spectacle ever beheld.” He
‘| exelaims: “ Not only was he shining with the bril-

liancy due to the great size of the objective, but the
minutest details of his surface were visible with won-
derful distinctness.”

The outlines of the rings were very sharply defined.
The most curious feature was the structure of the
outer ring; at about one-fifth of its width from its
outer edge, a fine dark line was discernible, which
marked the beginning of the dark shading, diminishing

© 1888 SCIENTIFIC AMERICAN, INC.

in intensity up to the black line. The inner ring did
not shade off gradually into the gauge ring, as often
represented, but the line of separation was distinct.
The space between its inner edge and the planet was
perfectly black.

Much of the data given in this article was pro-
cured from Prof. Holden’s report in the Sidereal Mes-
senger and Mr. James E. Keeler’s notes on his own ob-
servations in the same journal. The observatory with
its apparatus and appurtenances is to be transferred,
upon its completion, to the University of California,
and will in future be under the government of the
regents of that institution. Prof. Holden resigned the
presidency of the University in order to become direc-
tor of the observatory.

_————r———
COHESION OF LEAD.
T. O'CONOR SLOANE, PH.D.

It has long been known that perfectly clean surfaces
of lead, when pressed together, would adhere to each
other with some force. The experiment ranks as one
of the classics in simple science. A very good way to
showitis with bullets. Smallsurfaces, flatand clean, are
prepared on two bullets by cutting off a little slice with
a knife. When pressed together with a wrenching
motion, the two will remain attached. A third bullet
may now be fastened to one of the pair, and in this
way a string of bullets, six or more in length, can be
built up.

As the phenomenon depends on the absolute clean-
ness of the surfaces, and as it is a case of adherence of

- liketo like, it is often invoked as an illustration of co-

hesion. Pure India rubber shows the same tendency,
but in a far stronger degree relatively speaking.
Whether it is. true cohesion or not is uncertain, es-
pecially in the &ase of lead.

The method of obtaining this cohesion by employing
mechanically prepared surfaces is a far less attractive
method than the one which Faraday used in his lec-
tures. He melted the lead and poured it out in two
pieces upon a flat stone. After they had cooled, he
pressed together the smoothlower surfaces of the lead,
and thus obtained strong attachment. The flat plane
on which the lead rested gave the essential true sur-
face, while during the cooling it was perfectly protect-
ed from oxidation or dust. When lead is thus treated,
even the upper surfaces which have been exposed to
the air will answer for the experiment.

To make the phenomenon really impressive, it may be
carried out on a larger scale. In the illustrations the
necessary apparatus for conveniently doing this is
shown. As mould for the face of the lead a polished
block of metal is used. All things considered, this ap-
pears to work better than marble, which is the most
available stone surface. A block of steel answers very
well, and with use becomes slightly colored, as if by
formation of magnetic oxide, and resists the rusting
action of the atmosphere very well.

The metal block is set into a wooden base, so as to
lie with its face even with the surface of the wood.
Through a second piece of wood an oblong hole is cut.
This should be about twice as long as it is wide. Its
width should be equal to that of the metal block, or a
shade less. When this is placed upon the base piece,
so that the metal block lies at one of its ends and within
the opening, the body of a mould is formed. Toward |,
one end a round pin of wood is inserted. If lead is
poured into the mould, it will assume an oblong form.
Near one end will be a hole, and a face more or less
smooth will be formed at its other end.

As ;regards size, a metallic block 1} inches square
willanswer for the face. The cavity of the mould should
be about twice this length. A depth of from one-half
to three-quarters of an inch is ample. The lead is

meltéd and poured into the mould. As soon as solid
the mould may be taken to pieces, the lead placed to
one side to cool, and a second piece cast.
two corresponding pieces of lead.
Another piece of wood is provided, which contains a

This gives

SN

COHESION—RUBBING. BLOCKS TOGETHER.
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shallow mortise or groove adapted to receive one of the
pieces for nearly its full . depth. A cross bar, with a
piece cut out transversely, so as to form a notch 114
inches wide in the present case, is also necessary.
‘Within the noteh the wood is best rounded off. One of
the pieces of lead is placed in the shallow mortise, with
the smooth face uppermost. The other is placed upon

BENEDICT’S COLLAR OR CUFF BUTTON OR STUD.

it, but smooth face downward, the two clean surfaces
of lead being in contact. By means of the cross bar the
- upper block of lead is pressed down with the full weight
of the experimenter, and at the same time two or three
slight twists or wrenchesare given. The notch enables
this to be done effectively. The latter wrenching
movements are quite essential. In extent they may
cover an angle of ten degrees.

The two pieces will now cohere or adhere strongly to
each other. If all is properly done, they will resist a
fair pull of one hundred and fifty pounds. A very slight
transverse strain will immediately separate them.
‘When pulled apart a slight roughnesscharacterizes the
points of attachment. The object of the holes is to
supply places for the insertion of handles or cross bars,
with which to pull them. If the experimenter is not
too heavy, he can hang with his full weight suspended
from them.

The stress here produced is analogous to shearing.
'To obtain the direct strain, 'two square blocks are cast
upon the same metallic face, a differently shaped upper
mould being used. This only requires one extra piece of
board. Two square blocks of lead are made by the
same process in general, and in each case a wire loop is
inserted while the lead is yet soft. By using the notched
bar and slotted block these are pressed together. A
hole has to be made in the center of the slot for the
loop of the bottom piece to pass through, and the cross
bar can be passed through the loop of the upper piece.

They are pressed and twisted, as already described,
and adhere about as strongly or nearly so asthe others.
From a pair of such pieces, 14 inches square, a weight
of 103 pounds was suspended.

4
)~

A DEVICE FOR UNLOADING AND STACKING HAY,

An invention providing means by which hay may be
readily unloaded and formed in a stack is represented
in the accompanying illustration, and has been patent-

HOYT’S HAY UNLOADER AND STACKER.

ed by Mr. Ovando Hoyt, of Ovando, Deer Lodge
County, Montana Ter. The device consists of a novel
construction of rack, to be placed near the spot select-
ed for the stack, and used in connection with a pole
held in perpendicular position, carrying pulleys and a
hoist rope, to be drawn upon by a team of horses.
The slings to be used in the wagon consist of lines
secured at their outer ends to poles, which hang longi-

tudinally over the basket sides of the wagon as it is
being loaded, and the pole next the rack is provided
with short chains, which are to be hooked over pins on
the opposite side of the rack when the load is to be
lifted. This invention is designed to facilitate the
handling of a large quantity of hay at one time, with-
out much strain upon the team, as the load is rolled
from the wagon upon the slatted table of the rack, and
from thence deposited on the ground or stack, the slats
on one side of the rack preventing the hay from
scattering beneath.
_———.—tr—

AN IMPROVED COLLAR OR CUFF BUTTON.

A special form of collar or cuff button or stud, de-
signed to facilitate its insertion into and removal from
the button hole, has been patented by Mr. Read Bene-
dict, and is shown in the accompanying illustration.
The shank is made flat upon two sides, to permit the
button hole to close under the head of the button, the
flat surfaces being brought parallel with the edges of
the button hole, and the lower surfaces of the head of
the button are curved or beveled from the flat surfaces
of the shank upward to facilitate the passage of the
head out of the button hole. For further particulars
with reference to this invention address Messrs. Bene-
diet Brothers, 171 Broadway, New York City.

—_————th——
AN IMPROVED GATE SPRING.

A gate or door spring which is easily applied and ef-
fective in opefation is illustrated herewith, and has
been patented by Mr. Theodore Clough, of Dobbs
Ferry, N. Y. To the face of the gate is secured a hous-
ing in which there is fitted to slide the end of a plate
spring, the other end of the spring being rigidly con-
nected to the post by a plate, the arrangement being
such that when the gate is swung back the spring will
be drawn out of itsnormal position, its outer end sliding

CLOUGH’S GATE SPRING.

somewhat in the housing, and when the pressure upon
the gate is relaxed the spring will act to return it to its
normal position, the throw of the gate in closing being
limited by a stop secured to one of the gate posts.
———— e o ——— -

Apantlesis,

Having observed that on several occasions the upper
part of an alcohol thermometer column, after having
slowly risen from a considerable contraction, was color-
less, and that no deposit of the coloring matter (prob-
ably cochineal) had taken place, Mallet was led to make
further experiments in this direction. It seemed as if
the colorless alcohol had by its expansion separated
itself from a still perfect solution left behind. The so-
lutions used were partly aqueous, partly alcoholie, of
several colloid substances, starch, tannin, caramel,
albumen, and gelatin. Each solution was placed in a
flask of about half a liter capacity, surrounded with
ice, the mouth of the flask being closed with a cork
carrying a glass tube about 4 min. in diameter and 15
or 20 cm. long, having a glass tap near its middle
point.

The ice being removed, the liquid was allowed torise
in temperature until the column, originally a centi-
meter or two below the tap, was as much above it. The
tap was now closed and the liquid above it submitted
to examination in comparison with an equal volumne of
the original solution. In all cases the liquid above the
tap contained a less amount of material in solution, in
some cases very notably less; while in two or three
cases there was practically noue. As all the solutions
were carefully filtered at the outset, there could have
been no settling of particles. The conditions influ-
encing the result seem to be: First, the proportion of
the colloid solid in solution ; and s®cond, the time oc-
cupied in the rise of temperature. The author has given
the name apantlesis to this phenomenon, signifying a
draining away of some of the molecules of the solvent
from those of the colloid while the solution-was under-
going expansion.—Chem. News.
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AN IMPROVED BRAKE BLOCK FOR VEHICLES.

An invention providing means whereby a brake shoe
for vehicles can be easily and quickly removed when
worn out, and a new one inserted, is illustrated here-
with, and has been patented by Mr. George A. Posson,
of Angwin, Napa County, Cal. Thebrake shoe may be
of rubber, wood, or other suitable material, and has a
metallic back formed with upper side flanges, emnbrac-
ing the sides of the block, and a bottom flange having
upward-projecting points entering the lower end of the
shoe, bolts projecting from the rear face by which the
brake block is secured to the brake bar. For buggie
and spring wagons, as well ag for farm wagons, a‘mﬁ

‘5 %

POSSON’S BRAKE BLOCK.

fied construction is shown in the figure to the right, in
which the metallic back is made in two halves, each
half having 'ribs fitted to the brake bar, and with
apertures through which passes a bolt for holding the
halves on the brake shoe and the brake block on the
brake bar, the upper flanges in this case having side
projections passing into apertures in the sides of the
brake shoe.
—_— —-.tr—

An Ingenious Experiment.

Herr J. Puling, of Vienna, has devised an ingenious
method of rendering visible the form of a stretched
string set in vibration by having one of its extremities
attached to one prong of a tuning fork, which was
kept in motion electrically, and gave a definite note,
the pitch of which was carefully determined. TkLe vi-
brating string was lighted up by a vacuum tube con-
nected with a Ruhmkorff coil, the rate of discharge
throughthe tube being alterable at will, and when
this is made equal to or some aliquot multiple of the
number of vibrations made by the string, the latter
was only illumined when occupying some one definite
position, and owing to the persistence of its image on
the retina, appeared as if at rest. In this way the
shape of the string and the positions of the modes and
vertical seginents were rendered clearly visible.

—_————tr—
AN IMPROVED STAND FOR DISPLAYING GOODS.

A frame or open casing containing removable adjust-
able shelves and an adjustable and folding brace sup-
port, making a stand designed to be mounted on a
counter or in other suitable position for conveniently
displaying goods, is illustrated herewith, and has been
patented by Mr. Ralph H. Maxson, of Richburg, N. Y.
The frame is adjustably held in open position by a
brace bar pivoted to a strip on the back, and having a
spring catch at its free end formed with shoulders

MAXSON’S STAND FOR DISPLAYING GOODS.

which engage a bent rod or loop on a cross bar of the
frame. The sides of the casing are made with short
strips forming grooves and spaces, and the shelves
have projections on their ends whereby they may be
mounted in the casing by sliding them to place in an
inclined position, and sliding the projections in the
grooves until a space is reached, when the shelves may
be slid back in a horizontal position.
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SIMPLE ELECTRIC MOTOR.
BY GEO. M. HOPKINS,

It is generally understood that an efficient electric
motor cannot be made without the use of machinery
and fine tools. It is also believed that the expense of
patterns, castings, and materials of various kinds re-
quired in the construction of a good electric motor is
considerable. The little motor shown in the engrav-
ings was devised and constructed with a view to assist-
ing amateurs and beginners in electricity to make a
motor which might be driven to advantage by a cur-
rent derived from a battery, and which would have
sufficient power to operate an ordinary foot lathe or
any light machinery requiring not over one man
power.

The only machine work required in the construction
of the motor illustrated is the turning of the wooden
support for the armature ring. The materials cost less
than four dollars, and the labor is not great, although
some of the operations, such as winding the armature
and field magnet, require some time and considerable
patience. On the whole, however, it is a very easy
machine to make, and if carefully constructed will cer-
tainly give satisfaction.

Only such materials as may be procured anywhere
are required. No patterns or castings are needed.

Beginning with the armature, a wooden spool, A
(Fig. 2), should be made of sufficient size to receive the
soft iron wire of which the core of the armature is
formed. The wire, before winding, should be varnished
with shellac and allowed to dry, and the surface of the
spool on which the wire is wound should be covered
with paper to prevent the sticking of the varnish when
the wire is_heated, as will presently be described. The

Figs. 7 & 8. _FORMING THE FIELD MAGNET.

size of the iron wire is No. 18 American wire gauge.
The spool is 2% inches in diameter in the smaller part
and 2 inches in length between the flanges. It is di-
vided at the center and fastened together by screws.
Each part is tapered slightly to facilitate its removal
from the wire ring. The wire is wound on the spool to
a depth of 34 inch. It should be wound in even layers,
and when the winding is complete the spool and its
contents should be placed in a hot oven and allowed
to remain until the shellac melts and the convolutions
of wire are cemented together. After cooling, the iron
wire ring, B, is withdrawn from the spool, and cover-
ed with a single thickness
of adhesive tape, to insure
insnlation.

The ring is now spaced
off into twelve equal divi-
sions, and lines are drawn
around thering transverse-
ly, dividing it into twelve
equal segments, as shown
in Fig. 3. Two wedge-
shaped pieces, C, of hard
wood are notched and
fitted*to the ring so as to
inclose a space in which to
wind the coil. This coil
consists of No. 16 cotton-
covered copper magnet
wire, four layers deep,
each layer having eight
convolutions. The end, a,
and the beginning, b, of
the winding terminate on
the same side of the coil.
The. last layer of wire
should be wound over two
or three strands of shoe
thread, which should be
tied after the coil is com-
plete, thus binding the
wires together. When
the first section of the
winding is finished, the

wire is cut off and the ends (about two inches in
length) are twisted together to cause the coil to retain
its shape. After the completion of the first section,
one of the pieces, C, is moved to a new position

Fig. 3.—WINDING THE ARMATURE.

and the second section is proceeded with, and so on
until the twelve sections are wound. The coils cf the
ring are then varnished with thin
shellac varnish, the varnish being
allowed tosoak
into the interi-
or of the coils.
Finally the
ring is allowed
to remain in a
warm place
until the var-
nish is thor-
oughly dry
and hard.

Care should
be taken to
wind all of the
coils in the
same direction
and to have the
same number
of convolutions
in each coil. A
convenient
way of carry-
ing the wire
through and
around the
ring is to wind upon a small ordi
nary spool enough wire for a single
section, using the spool as a shuttle.

The ring is mounted upon a wood
support or hub, G, and is held in
place by the wooden collar, H, both
hub and collar being provided with
a concave flange for receiving the inner edges of the
ring. The collar, H, is fastened 1o the end of the hub,
@, by ordinary brass wood screws. Both hub and
collar are mounted on a 35 steel shaft formed of
Stubs’ wire, which needs no turning. A pulley is

: |

Fig. 1—SIMPLE ELECTRIC MOTOR (ABOUT HALF SIZE),
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formed integrally with the collar, H. The end of
the hub, G, which is provided with a flange, is pro-
longed to form the commutator, and the terminals,
a b, of the ring coils are arranged along the surface
of the hub and inserted in radial holes drilled in
the hub in pairs. The wires are arranged so that
one hole of each pair receives the outer end of one coil
and the other hole receives the inner end of the next
coil, the extremities of the wire being seraped before
insertion in the holes. The distance between the holes
of each pair is sufficient to allow a brass wood screw
to enter the end of the hub, G, and form an electricat
contact with both wires of the pair, as shown in Fig. 4.

There being twelve armature sections and twelve
pairs of terminals, there will of course be required a
corresponding number of brass screws. These screws
are inserted in the end of the hub, G, so as to come
exactly even with the end of the hub. This completes
the armature and the commutator.

Before proceeding to mount the armature shaft in
journal boxes, it will be necessary to construct the field
magnet, as the machine must, to some extent at least,
be made by “rule of thumb.”

The body, E, of the field magnet consists of strips of
Russia iron, such as is used in the manufacture of stoves
and stove pipe. The strips are 214 inches wide, their
combined length being sufficient to build up a magnet
core seven-sixteenths inch thick, of the form shown.
The motor illustrated has 15 layers of iron in the mag-
net, each requiring about 26 inches of iron, approxi-
ma.tely 33 feet altogether.

T'he wooden block, F, on which the magnet is formed

Sk

Fig. 2—ARMATURE CORE. Fig, 4—TRANSVERSE SECTION. Fig. 5.-END
VIEW OF ARMATURE, SHOWING COMMUTATOR.
HOLDING DISK.

Fig. 6.-BRUSH-

is secured to a base board, G, as shown in Fig. 7, and
grooves are made in the edges of the block, and cor-
responding holes are formed in the base to receive
wires for temporarily binding the iron strips together.
Opposite each angle of the block, F, mortises are made
in the base board, G, to re-
ceive the keys, d, and wed-
ges, c. Each key, d, is re-
tained in its mortise by a
dovetail asshown in Fig. 8.
By this arrangement, each
layer of the strip of iron
may be held in position,
as the formation of the
magnet proceeds, the seve-
ral keys, d, and wedges, c,
being removed and replac-
ed in succession as the iron
strip is carried around the
block, F. When the mag-
net has reached the requir-
ed thickness, the wedges,
¢, are forced down so as to
hold the iron firmly, then
the layers of iron are
closely bound together by
iron binding wire wound
around the magnet thro’
the grooves, ¢, and holes
in the base board, G.

The next step in the con-
struction of the machine
is the winding of the field
magnet. To insure the
insulation of the magnet
wire from the iron core of
the magnet, the latter is
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covered upon the parts to be wound by adhesive tape
or by cotton cloth attached by means of shellac varnish.

The direction of winding is clearly shown in Fig.
9. Five layers of No. 16 magnet wire are wound upon
each section of the magnet, the winding of sections 1
and 2 being oppositely arranged with respect to each
other. In like manner the winding sections 8 and 4
are oppositely arranged. The winding of section 1 is
also opposite to that of 3, and that of 2 is opposite to
that of 4. The winding begins at the outer end of the
magnet, and ends at the inner end of the section. When
the winding is completed, the temporary binding is re-
moved. The outer ends of 1 and 2 are connected toge-
ther, and the outer ends of 3 and 4 are connected. The
inner ends of 2 and 4 are connected. The inner end of
8 is to be connected with the commutator brush, f.
Theinner end of 1 is to be connected with the binding
post g’, and the binding post, g, is to be connected with
the commutator brush, f.

The field magnet is now placed upon a base having
blocks of suitable height to support it in a horizontal
position. A block is placed between the coils to pre-
vent the top of the magnet from drawing down upon
the armature, and the magnet is secured in place by
brass straps, as shown in Fig. 1.

The armature is wrapped with three or four thick-
nesses of heavy paper, and inserted in the wider part of
the field magnet, the paper serving to center the ar-
mature in the magnet. The armature shaft is leveled,
and arranged at right angles with the field magnet.
The posts in which the armature shaft is journaled are
bored transversely larger than the shaft, and a hole is
bored from the top downward, so as to comiunicate
with the transverse hole. To prevent the binding of
the journal boxes, the exposed ends of armature shaft
are covered with a thin wash of pure clay and allowed
to dry. The posts are secured to the base, with the
ends of the armature shaft received in the transverse
holes. Washers of pasteboard are placed upon the
shaft on opposite sides of the posts, to confine the
melted metal, which is to form the journal boxes. Bab-
bitt metal, or, in its absence, type metal, is melted and

poured into the space around the shaft through the
vertical hole in the post. The journal boxes thus
formed are each provided with an oil hole, extending
from the top of the post downward. If, aftercleaning

Fig. 9.—CIRCUIT OF SIMPLE ELECTRIC MOTOR.

and oiling the boxes, the shaft does not turn freely,
the boxes should be reamed or scraped until the de-
sired freedom is secured.

All that is now required to complete the motor is
the commutator brushes, ff. They each consist of
three or four strips of thin hard rolled copper curved
as shown in Fig. 4, to cause them to bear upon the
screws in the end of the hub, . The brushes are se-
cured by small bolts to a disk of vulcanized fiber, or
vulcanite, at diametrically opposite points, as shown in
dotted lines in Fig. 5, and the brushesare arranged in
the direction of the rotation of the armature. In the
brush-carrying disk is formed a curved slot for receiv-
ing a screw, shown in Fig. 6, which passes through
the slot into the post and serves to bind the disk in
any position. The disk is mounited on a boss project-
ing from the inner side of the post concentric with the
armature shaft. The brushes are connected up by
means of flexible cord as shown in Figs. 1 and 9. The
most favorable position for the brushes may soon be
found after applying the current to the motor. The
ends of both brushes will lie approximately in the

7
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same horizontal plane. When the motor is in operation
the direction of the current in the conductor of the
field magnet is such as to produce consequent poles
above and below the armature.

Eight cells of plunging bichromate battery, each
having one zine plate § X 7 inches, and two carbon
plates of the same size, will develop sufficient power
in the motor to ruo an ordinary foot lathe or two or
three sewing machines.

The dimensions of the parts of the motor are tabu-
lated below :

Length of field magnet (inside).. ........ccooiieeain 10% in
Internal diameter of polar section of magnet........... 398
‘Width of magnet Core.......c.. ....cveeiiiineisnnnnn. Ry ¢
No. of layers of wire to cach coil of magnet............ 5
No. of convolutions in each layet...................... 34
Length of wire in each cail (approximate)............. 95 feet.
Size of wire, Am. W. Geavvirnriiiiiiniiiinn mieiunens No. 16
Outside diameter of armature............oevveueienn. .. 3% in.
Ineide diameter of armature core 2% °
Thickness o . N 3%
Width L L ST, PR
“ = ** wound.. 00 2%
No. of coilg on armature..........ooveetivamnienon. .. 12
No. of layers ineach coile.. ..o e iin 4
No. of convolutions in each layer................ ... .. 8
Length of wire in each armature c¢oil (approximate)... 380 feet.
Size of wire on armature, Am. W. G ... ............ No. 16
Length ot armature shaft............................... 7Y in.
Diameter of armature shaft.. .... .......... ........ & ¢
“ wooden hub......... cosiviiiiiiininnne e 134 ¢
Distance between standards. ... ........ ... oL 5%
Total weight of wire in armature and field magnet..... 61b.

—_——— e O — =~

THE LOCKS OF THE PANAMA CANAL.

We illustrate herewith the new system of locks de-
vised by Mr. Eiffel for use on the Panama canal.

The gates (Figs. 1 and 2) consist essentially of a hol-
low, balanced, movable caisson, = capable of sliding
above at right angles with the axis of the canal, on a
track carried above the canal by a revolving bridge.
This track is prolonged above the lateral chamber.
The motion is analogous to that of the doors which
slide at the top that are generally used in locomotive
shops. When the flood gate is placed in the chamber,

Fig. 1. LOCKS 0¥ THE PANAMA CANAL FLOOD GATE OF 11 METERS FALL

© 1888 SCIENTIFIC AMERICAN, INC.
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it is only necessary to revolve the bridge 90° to free the
passage and allow boats to go through.

The diagram in Fig. 8 shows the maneuver. A vessel,
S, is about to pass from lock, B B/, to the reach, C. To
this effect, at N the gate, P, taken from its chamber,
R, bars the canal, and the bridge, A’, is closed above it.
At M the gate, P, has slid into its chamber, R'. The
revolving bridge has pivoted 90°, and open-

stream in the reach that follows the lock: (Fig. 4).
Here they curve, and, at 9'75 meters above the floor,
terminate in a valve contained in a chamber formed in
the side wall. There are, then, two valves of this kind
to each reach. These valves, due to Engineer Fon-
taine, are cylindrical, and without lateral pressure,
thus rendering the maneuvering of them extremely

be taken off, and it will be found to be as smooth as the
glass itself.

The paper to be reproduced is next placed, with the
side to be copied down, in a dish which contains the
following transferring solution : Distilled water, 16 oz.;
aleohol, 90°, 5 oz.; acetic acid, }4 oz.; phosphate of soda,
14 oz. Care should be taken not to get the solution on
the back of the paper, which is not to be

ed the passage.

The gate or movable caisson, the sides of
which are stiffened from meter to meter by
strong, horizontal, T shaped iron beams,
which carry all the stress of the water pres-
sure over to the side walls, is arranged
beneath like the working chambers of the
caissons used in constructing bridge piers.
Moreover, above the working chamber, it is
divided into nine compartments by three
horizontal and three vertical partitions.
All these compartments, as well as the bot-
tom chamber, communicate with the exter-
nal air through chimneys starting from air
locks, so that either water or compressed air
may be allowed to enter them at will.
Owing to this arrangement, it is easy to bal-
ance and ballast the gate, and, besides, on
exhausting its different parts in succession,
to inspect and repair them. The gate is
suspended from a carriage provided with
rollers, which, on rolling over the track
carried partly by the bridge and partly by
a framework, carries along the gate.

The suspension rods of the gate are not
fixed in an invariable manner to the car-
riage. They carry rollers at their upper ex-
tremities which are capable of revolving to a
certain distance upon transverse rails fixed
to the carriage. The object of this arrange-
ment. is to start the gate before sliding it
forward and to prevent its rubbing against
the walls of the echamber and its bearing points. The
gate remains constantly suspended by parts situated
outside of the water, and which can be repaired and
kept in order with the utmost ease. This mode of
suspension offers the advantage that it assures the
complete stability of the gate, even under the influence
of winds that might be capable of overturning it. For
a lock of 11 meters fall the dimensions are as follows :

TAIL GATE.

For the lock of 8

Fig. 2—THE GATE OPEN.

easy. With this system the emptying and filling of
the locks will take but a quarter of an hour.

For the illustrations and description of these gates,
we are indebted to Le Genie Civil.

-_— ., r—
New Photo-Stereotype Printing Process.

A new process of so-called autostereotypic printing,
especially adapted for the reproduction of books and
engravings, has lately been invented in Switzerland,
and is already used with advantage at the establish-
ment of Orell, Fussli & Co., at Zurich, a printing office
of European fame. The process will cheapen the re-
printing of the works of foreign authors. By this
method the type setting and the copying of engravings
is saved and an accurate stereotyped plate is obtained

directly from the original. It is a transfer process, and

transferred, as it is then liable to print
through when it is drawn through the trans-
ferring press. Shouldthe print to be copied
have been printed for some time, it is de-
sirable to warm the solution and float the
paper longer on it. The sheets should be
left;on the solution for at least two hours
to insure perfect action. In the mean time,
the plaster of Paris plate, which was com-
pletely dried before, is prepared in a dark
room. A solution of 5 oz. of gelatine in 12
oz. of water is prepared by letting the for-
mer soak for half an hour and then heat-
ing it to about 190°. Care must be taken
to prevent the boiling of the solution. To
thie six drachms of citrate of iron and ammo-
nia and 2 oz. of alcohol are added and well
filtered. This is when still warm. Put into
a flat dish covered to a depth of about X
in. It is well to put this dish upon a hot
metal plate, as it gets hard quickly when
getting cold. The plaster of Paris plate,
which itself is warmed first, is dipped in
the solution on the smooth side for a mo-
ment, thus letting it take up some of it,
whereupon it is taken out and dried in the
dark. When dry, the copy is transferred
upon it in the usual way, the plaster having
been placed between rubber sheets to pre-
vent it from breaking. Of course, also,
this has to be done in the dark room, that
is, at lamp or gas light. The plate is then
dried once more and exposed to direct sunlight for
fifteen minutes. When taken out, the places where
the light has acted will be found to be quite hard,
while at the other places the plaster is soft, and will
fall off as fine powder as deep as the solution has
penetrated, if brushed with a hard brush. After that
the plate is ready to be stereotyped.

°
@

-9

The Condition of Sulphur in Vegetation,

The conditions under which sulphur appears in coal
are to some extent elucidated by recent experiments of
MM. Berthelot and Andre upon the formsin which sul-
phur may be found in plants. These experimentalists
state, in a communication to the Comptes Rendus, that
sulphur oceurs in plants as sulphates. In the form of
ethereal compounds comparable to the ethyl-sulphates

and glyeceri-sul-

meters fall, the M N phates capable of
height alone varies. being split up by
The section of the \ R hydration under the
cana! left free by the \-R’ prolonged action of
opening of the gate ‘\\\ dilute acids or alka-
is 18'6 meters at the /-"' , lies, or by oxidation.
lower part{and 206 £ s E In the form of mine-
at the leveling 01:‘ c 7" B ° ° 00 o B’ ral compO}mds, such
the talus and works . as sulphides, sul-
of access. The loca- LA © I (@) phites, hypo-sul-

tion for the locks
will have to be so
selected that they can be excavated in compact rock.
The side walls of the intermediate locks will then con-
sist of the rock itself, with a thin lining in places where
there are cracks. As for the side walls of the heads,
they will be formed of T-iron caissons lined with cast
iron and filled in with beton. Their dimensions vary
with those of the locks. For a lock of 11 meters fall
they are as follows:

ThiCkness......c.vvviierieiiiee cooionnnsoncnens 55 meters.
Height...oooiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeas 2425
Length....... ceeiivreieiiiiet cninnne sernnn 30 o

The revolving bridges are of iron or steel, and are 55
meters in width by 342 in length. This length is
divided into two sections of 23'8 and 10°4 meters on each
side of the axis of revolution.

The gate chambers are 7 meters in width by 30 in
length. The maneuvering of the bridges and gates is
effected through chains winding around -capstans
actuated by hydraulic power, through turbines moved
by the fall of water occasioned by the reaches.

In order to introduce so great a mass of water in so
short a time (40,000 cubic meters in 15 minutes), it has
been necessary to adopt peculiar arrangements. The
method adopted consists in making the water flow
through the entire length of the lock and in verti-
cal jets, so as to prevent the strong eddies and tumul-
tuous motions that would necessarily be produced in
this arrangement. To this effect, for the entire length
of the lock, and laterally, in channels beneath the flow
of the canal, there run two large cast iron pipes, 2'8
meters in diameter, provided at every 2 meters distance
with 0'40 meter apertures. These pipes pass beneath
the sill of the gates, at each extremity, and are pro-

longed about 15 meters:down stream and about 12 up/|

Fig. 3.—DIAGRAM EXPLANATORY OF THE MANEUVERING OF THE GATES.

for the reproduction two newly printed copies of the
publication to be reproduced are necessary to insure
complete sucess. It is done in the following manner:
Plaster of Paris, best quality, is mixed with water to
make it a thin putty without lumps, and to this a little
alum or salt is added to make it set quickly. To every
5 1b. of the plaster are then added : Silicate of potash
or silicate of soda, 3 oz.; phosphate of lime, 2 0z. The
mixture thus obtained is then put upon a perfectly
level piece of plate glass of the desired size, around

‘Fig. 4.—POSITION OF THE PIPES FOR FILLING
THE LOCKS.

which iron rosis are placed, and left to get hard. The
plaster cast ought to be at least type high, to prévent
breakage. While the mass is setting, the back ought
to be scraped level, and should remain undisturbed

until it is perfeetly dry and hard. After that it may

© 1888 SCIENTIFIC AMERICAN, INC.

phites, ete., convert-
ible by the moist
way into sulphates by the prolonged action of oxidiz-
ing agents. In the shape of organic compounds, such
as taurine, cystine, the sulpho-conjugated acid and
albumen compounds, the sulphur in which is not
convertible into sulphuric acid in the moist way. The
sulphur of plants has been determined by the authors,
with absolute accuracy, by burning the sample (pre-
viously dried at 100° C.) in a column of oxygen,
passing the resultant vapors through a long column
of pure anhydrous sodium carbonate. The tube is
of hard glass, and the temperature is near redness.

When the organic product is entirely burnt, the
current of oxygen is still maintained for some time,
so as to complete the conversion of any sulphureted
salts into sulphates. After this is effected, the tube is
allowed to cool, the contents are dissolved in water
acidulated with hydrochloric acid ; then boiled ; and
the sulphuricacid precipitated in the ordinary manner.
MM. Berthelot and Andre do not appear to have ex-
perimented on fossil plants.

4>

Sheep Bugs.

There are many breeders and sheep raisers in Dela-
ware County, N. Y., and in years past they have had
to cope with a variety of diseases among their flocks.
At the present time sheep are suffering from the rav-
ages of bugs, and there seems to be no potent remedy
at hand to kill them. The pestsmeasure from one-half
to three-quarters of an inch in length, and look more
like the ordinary snapping bug than anything else.
The pests burrow their way into the heads and brains
of the sheep, and the loss in the aggregate incurred
thereby is quite large,
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Sorrespondence.

The Panama Canal.
To the Editor of the Scientific American :

As our papers do not often publish anything but un-
favorable information regarding the canal, it may sur-
prise your readers to be told that on Washington's
birthday there was an opening of the Gatum section,
and steamers proceeded from tide water to.a point be-
yond Gatun, a distance of 11 miles; and by the- end of
this month the canal will be navigable for 15 miles (to
Bohio) for vessels of 1,000 tons burden.

The excavating has gone on very rapidly of late, the
excavation for first half of February being 884,521 cubic
meters, while the usual amount for a whole month has
heretofore averaged about 332,000.

The cut for the Chagres River is well under way,
some 1,800,000 cubic meters of excavation having been
made on this part of the work alone.

The American Contracting and Dredging Company
are pushing their part of the work very rapidly, and
between January 15 and February 15 contributed over
390,000 cubic meters of excavation to the year’s work.

A. P. HOWARD.

Boston, March 7; 1888.

B S ——

Openings for American Trade and Enterprise in
Venezuela,

To the Editor of the Scientific American :

As your valuable paper has a wide circulation among
all classes, and as I have noticed that you give some
prominence in your columns to what is going on in
foreign parts, I have thought it would be a good idea
to ask you kindly to insert the following remarks as a
general answer to the many letters of inquiry with
which this consulate is favored :

Every mail brings me a large correspondence, and
there appears, I am glad to say, a tendency on the part
of our people to make a peaceable commercial and in-
dustrial invasion of this part of South Aicerica.

I therefore take the liberty of intruding upon your
space in order to explain in what way our countrymen
may establish themselves in this section of Venezuela
with but little risk of failure and a fair probability of
success. It is a great pity that in the early days im-
mediately after the independence of the South Ameri-
can states, we did not take steps to make our commer-
cial influence paramount.

We, however, lost the opportunity, and to-day only
are attempting to gain what should have been ours
from the beginning.

For this reason it gives me pleasure to point out
the various ways in which success may be tolerably as-
sured to any one possessing the requisite capital and
energy. For many reasons this part of Venezuela
offers more inducements than any other section of the
republic. -

The progressive spirit of the people, the ready
weleome given to foreigners, the eager desire for im-
provement and development, and the excellent govern-
ment with which this division of the Venezuelan
federation is favored make it a most promising field
for enterprising and intelligent industry.

The natural resources are such that within the
limits of the State of Zulia, of which Maracaibo is the
capital, agriculture, mining, and stock raising can be
carried on to exceptional advantage.

Commercially and industrially, Maracaibo is the most
important point on the north coast of South America,
and with its steady increase in population and the de-
velopment of its industrial capabilities, it must some
day become a busy metropolis.

I beg to give publicity through your columns to the
more advantageous opportunities offered by this sec-
tion, and particulgrly by the city of Maracaibo; and
although this is intended as a general answer to
numberless inquiries, yet I will gladly give further de-
tails, as far as may be in Iny power, to any one request-
ing them.

My attention has been called to the extensive busi-
ness now being carried on in the United States in the
matter of portable wooden houses, and I believe that
Maracaibo would be a good field for their introduction.

Concessions of law for building purposes could be
easily obtained from the municipal government, and
should one of our manufacturing firms run up one or
two blocks of the houses referred to, they could no
doubt be at once advantageously rented: or sold, and
the business established on a good basis.
industry which, once introduced, would give excellent
results, and is worthy of examination.

In connection with the following suggestions, it will
be understood that the city would have no hesitation
in giving land at a nominal price, sufficient for the
necessities of any bona-fide industry, whose develop-
ment would, moreover, be encouraged by exemption
from imposts.

A first class foundry and shop for repair of machinery
should pay well if managed intelligently.

A Vrick yard and tile factory, run by steam, and
with all the modern appliances, could do a fine busi-
ness. There are many kilns here, all, however, on a

This is an,

small scale, and the demand for their products is large
and constant.

The method of manufacture is of the most primitive
character, and as excellent material is abundant and
close at hand, there is no reason why one of our enter-
prising brick makers, thoroughly posted in his business,
should not make large profits from the beginning.

A manufactory of pottery, from the most ordinary
grade to the finer classes of ceramic work, would -find
an immediate and profitable market for its produects.
There exist almost within the city limits the finest
grades of clay, and it only needs intelligence and
capital to turn out work much superior to that now
limported from abroad.

A furniture, window, and sash factory would meet
with ample patronage.

To me, it is a matter of surprise that no one has ever
thought of establishing, on a large scale, a first class
tannery in Maracaibo.

From this port are exported large quantities of hides
and skins, which are here abundant, cheap, and of ex-
cellent quality. The dividivi, which is used both in
this country and Europe as a substitute for bark, is
found in the immediate vicinity of Maracaibo, and in

export. The consumption of leather is large, the im-
portation being great, and I can scarcely imagine a
safer line of business, or one with more probability of
profit, than a thoroughly first class tannery.

A boot and shoe factory with the modern mechanical
appliances would pay well. All shoes are hand made,
dear in price, and not of the best workmanship.

The demand is great, and various shops, some on
quite a respectable scale, do a good business. Should a
manufactory be opened in this city, capable of turning
out good machine work at a moderate price, the results
could not be other than safisfactory. I may mention
incidentally that the import duty on foreign boots and
shoes is excessive, amounting to four dollars per kilo-
gramme, primmary duty, and about sixty cents second-
ary, resulting that the entire duty is about two dollars
per pound. .

This practically prevents foreign competition, and
aids greatly the successful prosecution of this industry
in Venezuela.

A dairy on a large scale with a vegetable garden at-
tached would be well patronized.

Vegetables are scarce and dear, there being no
truckers, and 1 believe that the business, once started,
would give good returns. In connection with this in-
dustry, stock raising could be engaged in. Grazing
land abounds amd is free to all, and breeding has
always been one of the most successful pursuits in this
section. . '

On the frontier of the Goajira peninsula, at the ex-
treme northwest of Venezuela, the business of stock
raising is being carried on to great advantage, in spite
of the proximity of the famous Indians of that section,
and it is calculated that with ordinary good luck, the
original capital invested may be doubled in four years.
In the district of Perija, to the westward of this city,
there are unrivaled facilities for the breeding of cattle,
as on the extensive savannas there is an abundance of
grass of various classes, and no lack of water.

The great wealth of this section consists, however,
principally in its mineral deposits. Asphalt, petroleum,
and bituminous coal abound, and serious efforts are
about to be made to utilize these valuable products.
Should a petroleum refinery be established on a suffi-
ciently extensive scale to supply the domestic demand,
the profits would be great, as the crude article is prac-
tically inexhaustible.

The fisheries of this coast would also richly repay
their systematic development. Many persons now
make a good living at the business, and were it taken
in hand in a careful and intelligent manner, its im-
portance would be vastly increased.

The sounds of the ‘‘curbina” are largely exported
for the manufacture of gelatine, and command excellent
prices abroad.

A first class hotel would receive good patronage in
Maracaibo, as would probably also a good restaurant
a la carte.

With the present rapid growth of the city, and its in-
crease in population, an additional market has become
a necessity, and it may be suggested to the manufac-
turers of portable wooden houses, that a contract for its
erection, with favorable concessions, might possibly be
obtained.

The foregoing remarks are intended to point out the
more prominent industrial opportunities of this dis-
trict, and, as I have already. stated, it will give e
pleasure to answer in detail any inquiries.

You will kindly excuse this intrusion upon your
space, and accept my thanks for your courtesy.

E. H. PLUMACHER, U. 8. Consul.

United States Consulate, Maracaibo,

February 14, 1888.

LigeuT. HUNTER.—A correspondent writes us that
Lieut. Hunter, one of the ‘‘fathers of the American
steam navy,” is still living in New Orleans, La., 85
years of age.
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such quantities as to make it an important article of | -

A DEVICE TO FACILITATE BLASTING STUMPS, LOGS, ETC.
A blasting plug intended especially for use in blast-
ing wood, by which the ordinary tamping of rocks,
ete., in the drilled blasting hole may beavoided, and in
which no fuse will be necessary, is shown in the accom-
panying illustration, and has been patented by Mr.
Alfred Winder, of Washington, D. C. The plug is ex-
teriorly threaded, to facilitate securing it in the blast-
ing hole, and has a central bore provided at its lower
end with a threaded extension to receive the cap sup-
port. In this support, shown in one of the small fig-
ures, is a cap nipple or seat, from which a vent leads
to permit the passage of the flash to the powder. The
hammer rod, extend-
ing through the bore,
may be made suffi-
ciently heavy to fire
the cap by gravity,
but in order to ren-
. der t he operation
) more certain, and to
permit the device to
be operated in a hor-
izontal as well as a
vertical plane, a
spring is employed,
bearing between
shoulders on the
hammer rod and
within the bore. A
detent or latch piv-
oted to the body of
the plug serves to
hold up the hammer
rod, the latech being
released by the ope-
rator, at a safe dis-
tance, pulling on a
cord attached thereto, when the descending hammer
rod fires the cap and explodes the charge.

:-‘V'%C\%x\zw.

WINDER’S BLASTING PLUG.

A MACHINE FOR TRUING VALVE PLUGS, ETC.

A device for centering a valve stem or valve casing,
ete., providing also means for grinding or burring the
plug or seat of the centered valve-stem or casing, has
been patented by Mr. Daniel F. Dunn, and is shown in
the accompanying illustration. Upon the end of an
exteriorly screw-threaded stationary tubular spindle,
suitably supported, are formed ear pieces to which are
pivotally hung the ends of clamp arms having inward
bends near their outer ends, with clamping jaws to-
embrace a valve stem. The clamp arms also have rear
lugs pivotally connected by links with a sleeve fitting
loosely "upon the screw-threaded tubular spindle, there
being an internally screw-threaded hand wheel to the.
rear of the sliding sleeve, by turning which the jaws
of the clamp arms are firmly fixed upon the stem of
the valve plug to be centered, which is thus brought
in axial line with the spindle. The crank arm on the
end of the burr shaft can then be forced inwardly for
its conical burred opening to lie upon and around the
end and edge of the valve plug, when, by rotating the
shaft by means of the crank handle, the valve plug is
ground perfectly true and concentric with the axial
line of its stem. The mechanism permits the substitu-
tion of burr shafts having heads with grinding sur-

DUNN’S MACHINE FOR TRUING VALVE PLUGS, ETC.

faces of different characters or forms, suitable for use
upon other articles clamped by the jaws, in which a
valve casing or body may likewise be clamped ard
centered, with the axial line of its seat coincident with
the axial line of the burr shaft, which is then provided
with a conical shaped cutting or grinding head.

For further particulars with reference to this inven-
tion address Messrs. B. F. Dunn & Co., P. O. box 705,
Columbus, Ohio.

IN Nebraska, where glandered horses are exterminat-
ed by order of the authorities, the State pays the owner
for the value of the animal. It is said quite a profitable
business is carried on by parties who take over the State
line lots of diseased horses from Dakota, Iowa, and
other localities for the purpose of receiving the bounty.
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THE HORNED LIZARD.

The Museum of Natural History at Paris has nowin
its possession a curious reptile that came from Saint
Domingo. It bears the name of horned lizard, which
was given it by Lacepede. Mr. Wagler has since put it
into the genus Metopoceros.

In brief, it is a saurian of the family Iguanids,
distinguished from the iguanas, properly so called, by
having teeth like those of the eycluras, and by two
rows of hairs thatare to beseenunder the thighs. The
only species known is the M. cornuta, which is remark-
able for its forehead being surmounted by a large
horn-like tubercle.

This lizard, in form, reminds us of those enormous
fossil dinosaurs known as iguanodons, the remains of
which have been found in the Wealden -cretaceous
formation, and very recently at Bernissart, Belgium.

The horned lizard is about twenty-eight inches in
length. Its body is gross and squat, of a brown color,
and the line of the back is covered with spines that
point backward, from the back of the head to the
beginning of the tail, where there is a small space
destitute of them. The tail is not cylindrical like that
of our lizards, but is compressed laterally, and is pro-
vided with strong muscles that allow the animal to
switch it abruptly and powerfully in either direction in
order to defend itself when any one tries to touch it.

Back of the head, which possesses remarkable pecu-
liarities, the back is provided with a sort of hump.
The head, which is surmounted in front with a der-
mic horn, is large and inflated on eachside at the back.
Under the lower jaw, we observe a fold in the skin,
flanked on each side by large pockets that give the
animal, in a face view, a most curious aspect.

The collection of the museum contains but few ex-
amples of this saurian, and this is the first time
that a living specimen has reached the menage-

combined. The population of those countries amounts
to about 50,000,000 of people. They are connected to us
by land, and most of them are nearer to New York
than is the State of California, and yet to many of the
people of the United States the republics of Central
and South America are alinost unknown.

In 1887 our exports were valued at $752,180,902.

Of this amount we exported but $64,719,000 to Mexico
and South and Central America.

Our annual mechanical and agricultural productsare
valued at about eleven thousand millions of dollars,
while we seldom have sold more than $75,000,000 worth
of these products to our nearest neighbors, who buy in
Europe at least three times as much as they get here.

The total commerce of the countries named in 1885
was as follows :

01T 076) $331,100,599
54 070 47 AN ~.. 891,294,781

Of the $331,100,599 of merchandise sold to those coun-
tries, the share of the United States was only $42,598,-
469. Yet we are their closest neighbor.

The report of the commissioners sent by our govern-
ment to Central and South America showsthat the de-
velopment of the southern half of South Ainerica is
nearly as rapid as that of the United States. Immi-
gration is flooding in, internal improvements are open-
ing new and fertile fields, and wealth is increasing in a
ratio'not exceeded by any other section of the globe.

Chili, Uruguay, and the Argentine Republic, almost
a terra incognita to many, are booming like our West-
ern States and Territories. In 1876 the inports of the
Argentine Republic were valued at $36,000,000. In
1884 they had reached $80,000,000. In 1876 the mer-
chandise brought to that country from England,
France, and Germany was valued at only $18,000,000,

and Switzerland sells Chili more sewing machines than
she buys of us.

Bolivia has a foreign trade of over $16,000,000 a year,
yet the name of that country does not appear in the
tables of our Bureau of Statistics. The chief imports
of Bolivia are cotton and woolen goods, agricultural
implements, mining machinery, hardware, cutlery,
clocks, watches, canned goods, and provisions, a list
which gould be filled in any commercial city of the
United States as cheaply as in Europe, and yet the
annual reports of the Treasury Department of the
United States do not show a dollar’s worth of commerce
between the United States and that country.

The most absurd spectacle in the commercial world
is our trade with Brazil. We buy nearly all her raw
products, while she spends the money we pay for them
in England and France. In 1884, of the exports of
Brazil, $50,266,000 went to the United States, $29,000,000
to England, and $24,000,000 to France. Of the imports
of Brazil in the same year, $35,000,000 came from Eng-
land, $15,000,000 from France, and only $8,000,000 from
the United States.

The climate in those countries is warm, and the
people use for clothing large quantities of cotton
goods. Yet, although we produced last year in this
country between five and six millions of bales of cotton,
it is a remarkable fact that of the $65,000,000 expended
by Central and South America for cotton goods last
year, over $50,000,000 went to the merchants and manu-
facturers of England.

The countries of Central and South America need the
products of our furnaces, of our factories, and of our
farms. They need nearly everything we produce, and
we need nearly everything they produce. They need
Amerjcan watches, American machinery, American

mowers and reapers, Americansewing machines,

rie. So its habits are not known. However,
since its arrival it has been observed to be slow
of gait, and to make certain vertical motions
of the head. When it is approached, it seems
to like to give itself as wicked an air as possible.
It is fed upon lettuce leaves and a little meat ;
but it has not much appetite. The horned
lizard is a near relative of the cycluras, anolises
and amblyrhynchuses. These latter were stu-
died by the celebrated Darwin in the Galapagos
Archipelago. It is probable that their habits
resemble those of the Metopoceros. There are
two species of themn, one aquatic (4. cristatus),
and the other terrestrial (4. Demarliz). In
speaking of the last named species, Darwin
tells us that the animals eat during the day
and wander but a short distance from their
burrows, and, when frightened, run back to
the latter in the most comical manner. They
cannot run very swiftly except when they are
descending sloping ground. This is evidently
due to the lateral position of their legs. They
are not timid. When they are looking at some
one attentively they lift their tail, and, rising
upon their fore legs, they keep moving their
head up and down and try to put on as vicious

telephones, scythes, saws, shovels, hoes, axes,
indeed nearly everything of which we have a
surplus in thiscountry. The map of the world
does not show a region that has greater resour-
ces or greater possibilities than have North
America, Central America, and South America.

I believe in less than twenty years there will
be railroad communication between the city of
New York and the capital of the Argentine
Republic, Buenos Ayres. A few years ago,
before the Central and Union Pacific Railroads
were constructed, by which New York and
San Francisco were connected by rail, the ob-
stacles in the way of that work were greater
than those which now exist in the way of con-
necting New York by rail with the capital of
the Argentine Republic. Already the grand
movement has commenced. To-day there is
railroad connection between New York and the
capital of Mexico, and arrangements have been
made between the Mexican Republic and the
Republic of Guatemala for the construction of
a railroad from the city of Mexico to the capi-
tal of Guatemala.

That has been done on this end of the line.
If you go to the other end, you find that the
‘Argentine Republic is now engaged in building

an air as possible. But, as a fact, they are not
vicious; and if one stamps his foot, their tail at
once comes down, and they scamper away as
quickly as possible. Darwin observed that the young,
which eat flies, give their head exactly this same up
and down motion when they observe anything.

This same species excavates burrows just beneath the
surface, and when a person is walking in a place in-
habited by these animals, he keeps constantly sinking.
They dig with the feet of one side of the body at a time,
and when these are tired they use the feet of the other
side, and so on alternately.

It may be conceded that the amblyrhynchuses, as
regards habits, have resemblances with the horned
lizard, which, like them, belongs to the Iguanidise.—
La Nature.
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Progress of Our Southern Neighbors.

A bill has been introduced in the House of Repre-
sentatives to authorize the President to invite the seve-
ral governments of the republics of Mexico, Central
and South America, and the empire of Brazil to join
the United States in a conference to be held at Wash-
ington, for the purpose of discussing and recommend-
ing for adoption to their respective governments some
plan of arbitration for the settlement of disagreements
and disputes that may hereafter arise between them,
and for considering questions relating to the improve-
ment of business intercourse between said countries,
and to encourage such reciprocal commercial relations
as will be beneficial to all and secure more extensive
markets for the praduets of each of said countries.

In the course of the discussion an able and brilliant
speech in support of the bill was made by the Hon.
Mr. McCreary, of Kentucky, from which we take
the following : ’

There are south of our republic fifteen republics and
the empire of Brazil, and they cover an area ten times
the size of France, Spain, Prussia, and Italy. Theyare
as large as the United States and the whole of Europe

THE HORNED LIZARD.

while in 1884 it was more than $53,000,000. The entire
imports from the United States for twenty years were
$6,000,C5(. less than those from the three commercial
nations of Europe just named for the year 1884.

In the last two years the government of the Argen-
tine Republic has made contracts for $59,000,000 worth
of railway improvements, including a line of road
northward into Bolivia and two lines in the direction
of Chili and Peru, so as to bring the commerce of the
Pacific slope into the harbor of Buenos Ayres, instead
of taking it around the Straits of Magellan.

In 1874 the foreign commerce of Chili amounted to
$42,000,000. In 1884 it reached $132,000,000. From
$50,000,000 to $60,000,000 in merchandise is imported in-
to Chili every year, of which England furnishes over
$25,000,000, France over $12,000,000, (Germany over
$8,000,000, and the United States $3,000,000.

Adding the imports of Brazil to those of Uruguay,
Chili, and the Argentine Republic, it will be found that
the [aggregate value of manufactured produets intro-
duced into those four countries annually reaches the
enormous sum of $250,000,000, of which England fur-
nishes about one-half, France about $50,000,000, Ger-
many about $35,000,000, and the United States about
$17,000,000.

‘We have no adequate conception of the present mag-
nitude of these markets, nor of their prospective value.
The manufacturers of the United States can supply
alinost every article represented in that $250,000,000.
From the reportof the commissioners to South America
I have gathered some remarkable facts.

‘We have more trade with either Belgium, Italy, the
Netherlands, Spain, Switzerland, Russia, China, Japan,
and Australia than we have with all the Central
American States combined. We have nearly as much
trade with Greece as we have with Chili. We sell more
sewing machines In Switzerland than we sell in Chili,
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a railroad from Buenos Ayres, its capital, to its
northern boundary line ; and when the railroad
gets to that northern line, there will come
into operation a contract already made by Bolivia,
giving $40,000 per mile and 11 square leagues of
land to an English company that has agreed to build
the railroad from the line between the Argentine Re-
public and Bolivia to the capital of Bolivia. What is
left ? But little over 3,000 miles between the capital of
Bolivia and the capital of Guatemala ; and I assert that
the probability of the construction of that railroad-is
stronger to-day than was the probability of the con-
struction of the Central Pacific and Union Pacific ten
years before they were built.
_———,t—r—
The Sand Freezing Process,

A recent number of the Annales Industrielles states
that a mine shaft is being successfully sunk by M.
Alexandre, of the Houssu Company, in Belgium,
through a stratum of moist sand 12 1n. thick, met with
at 70 m. depth, by the Poetsch method, which consists
in freezing the sand, then excavating it like rock. In
the present case ten iron tubes, with cutting crown, are
inserted in the sand at about 1 m. interval, penetrating
the coal below. Into these are putothertubes, through
which is passed a very cold liquid, to return by the
larger tubes—generally chloride of magnesium cooled
by expansion of ammonia. The sand is frozen more
than 3 m. round the tubes. It has the appearance of
a rock harder than the compact chalk of the English
Channel tunnel. It is sparkling and speckled with par-
ticles of coal. The chloride of magnesium, injected at
—14° C., returns at —12°. A thermometer inserted 10
cm. in the stratum read —8°. M. Poetsch’s method
was some time ago applied to making a tunnel at a
small depth under part of the city of Stockholm, as de-
seribed and illustrated in our pages.

M. HiGNETTE makes a white artificial stone from
sand which has been used for polishing plate glass.
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ENGINEERING INVENTION.

An automatic railroad switch has been
patented by Mr. William H. Stowell, of Eureka,
Nevada. A heavy central rail is curved to the deflection
required and permanently secured to the cross ties,
while a deeply flanged wheel is secured beneath the en-
gine, adapted to be raised or lowered to the level of the
central rail, to engage therewith, by which means the
direction of the train is controlled.

—_— R
AGRICULTURAL INVENTIONS,

A corn harvester has been patented
by Mr. Jesse L. Lamont, of Atkinson, Ill. Thema-
chine is designed to simultancously remove the ear
from the stalk and husk it, the husked ears being
pushed rearward and delivered to an elevator or-con-
veyor mechanism which will deliver the ears to a wagon
or other guitable receptacle.

An attachment for corn planters has
been patented by Mr. William H. Bowman, of South
Solon, Ohio. It is a check attachment applicable to
any style of corn planter, and may also be used for
drilling the gorn, the construction also providing means
whereby in irregularly shaped fields the checking may
be accomplished as regulatly as in rectangular fields.

A harrow for listed crops has been pa-
tented by Mr. Hugh A. Murphy, of Elk City, Kansas.
It consists of a number of narrow harrow sections
yieldingly supported by elevated connecting rods, the
harrow sections being made adjustable, the invention
providing an implement by which ground that has be-
come hard baked may be broken up and pulverized.

0o

MISCELLANEOUS INVENTIONS.

A nut lock has been patented by
Messrs. Frank and John Rennie, of Dayton, Ohio. It
consists of a rod formed with a bolt-receiving loop, one
of the ends of the rod being bent over upon itself
toward the loop to form a nut-locking arm.

A combination lock and alarm has
heen patented by Mr. Robert Baumann, of St.
Louis, Mo. The invention covers a novel construction
and arrangement of parts and combinations of the
same, making an improved alarm lock for doors,
money drawers, etc.

A mop holder has been patented by
Mr. Benjamin F. Gilbert, Jr., of Fair Haven, Vt. The
bail is pivotally secured to the handle, to which also is
pivotally secured a clamp jaw, the bail forming a guide
for the ends of the clamp jaw, the handle in no way in-
terfering with the insertion and removal of the mop.

A basket bottomn has been patented by
Mr. Albert W. Beckett, of St. Catharines, Ont., Can-
ada. It is stamped up from sheet metal or paper or
othersuitable material, and provided with base corru-
gations to give the required strength, and with other
corrugations and perforations to receive the side
standards.

A tension device for the warp beam of
looms has been patented by Mr. Chester Bailey, of
Janesville, Wis. The tension is increased or diminish-
ed according to the locality of a weight upon a lever,
the weight being automatically and continuously moved
toward the fulcrum as the diameter of theroll of warp
diminishes, thus maintaining a gpiform tension.

A Dbottle has been patented by Mr.
Henry Ader, of Somerset, Ind. It is a cylindrical body
with threaded ends and a cross partition dividing it into
two compartments, in which two substances may be
carried and kept separate, the upper compartment
being available for fluids, while the lower one may be
used for pills, powders, etc.

An earth scraper has been patented by
Mr. Julius D. Brainard, of Highmore, Dakota Ter. It
has a scoop-locking device, a rotary handle bar, and
connections between them for operating the locking
device, with other novel features, whereby the scraper
can be brought back after each dumping action exactly
to the point where the previous scraping ended.

A folding stand for camp stools has
been patented by Mr. Albert Cooper, of Brooklyn, N. Y.
Rods constitute the legs, hinged at their upper ends in
a cup or frame, other seat or top rods supporting the
seat, hinged at their lower ends in a lower cup or frame,
the upper and lower cups or frames being apertured to
receive, brace, and guide the seat rods and the legs.

-An apparatus for treating cereals has
been patented by Mr. Henry R. Robbins, Jr., of Balti-
more, Md. The invention relates to a means of cook-
ing cereals by steam in accordance with a former pa-
tented invention of the same inventor, for more con-
veniently and expeditiously charging and discharging
the receptacle and economically and uniformly treating
the materials.

A felting roll for hat sizing machines
has been patented by Mr. Aaron T. Clark, of Newburg,
N.Y. It is of anovel yielding construction on its
acting surface and throughout the main portion of its
body, to have a continuous yijelding spiral pressure-like
action upon the hat bodies, thereby making the quality
of work more even and more closely resembling such
work done by hand.

An air pump governor has been pa-
tented by Mr. Edward G. Moore, of Wilmington, Del.
It is a novel construction especiaily adapted for the air
pumps of locomotives, to prevent an excess of pressure
in the train pipes, and to cause an accumulation of air
in the air reservoir while the brakes are applied, thus
permitting an instantaneous release of the bhrakes when
desired.

A stove for burning light fuel has
been patented by Mr. Raymond O. Peyton, of Terre
Haute, Ind. It has a cylindrical body of sheet iron,
adapted to rest unattached uvon the stove legs, one
head of the cylinder being. permanently attached while
the other head is detachable and constitutes the door,
with other novel features, making a cheap portable
stove,

A flour bolting reel has been patented
by Mr. Washington Gilleland, of Land, Ga. The sec-
tions of bolting cloth are secured to the reel frame ina
novel and improved manner, the construction being
such that the reel will work faster and the flour be
bolted cleaner, while the sections of bolting cloth may
be removed separately from the reel for repair or re-
placement without disturbing the other sections.

A soot collector for gasoline stoves has
been pnt‘nted by Margaret M. Joslyn, of Grand
Meadow, Minn. It consists of an inverted funnel
placed over the burner while the gasoline is being
burned, with its wider end opening downward and its
narrower end closed by u perforated sheet metal disk,
the smoke passing through the apertures of the disk
being received on a moistened cloth thrown over the
funnel.

A cotton press has been patented by
Messrs. Peter L. and William Brady, of Hearne, Texas.
It has two series of rollers arranged in a circle, one

series journaled in a movable carriage, and both series’

receiving motion from drive wheels on opposite sides
of the machine, the cottor being compressed by a con-
tinuous operation as received from the gin, and the
bale cover wrapped around and fastened by ties when
the bale is wholly inclosed by the press.

A road machine and road digger and
scraper form the subject of two patents issued to Mr.
Alberto Finks, of New Berlin, N. Y. The invention
covers a carriage or main frame, a digger bar and
scraper bar, and elevating devices, the invention con-
sisting particularly in the novel constructions for ele-
vating the bars and adjusting the angle of the scraper
bar, while the scraper, being concaved in front and
under edge, gives better results than a straight scraper,
covering more surface in its travel, and the machine is
simple and strong.

SCIENTIFIC AMERICAN
BUILDING EDITION.

MARCH NUMBER.—(No. 29.)

TABLE OF CONTENTS.

1. Elegant plate in colors, showing perspective eleva-
tions and floor plans of a cottage of moderate cost,
together with full specifications, sheet of details,
etc., etc.

2. Plate in colors of a handsome suburban residence,
costing about Twelve Thousand Five Hundred
Dollars, with floor plans, specifications, sheet of
details, etc.

3. Elevations and floor plans of two dwellings of mod-
erate cost.

4. Perspective view and floor plans of a house for Six
Thousand Dollars.

5. Floor plans and elevations of a substantial resi-
dence at Tuxed® Park.—James Brown Lord, archi-
tect.

6. Perspective and two plans of a Cape Cod cottage of
moderate cost.

7. Plans and perspective of a double house, costing
about Six Thousand Five Hundred Dollars.

8. Elevation and plans of an alteration of a dwelling
on Long Island.

9. Sketch of a one story residence erected at Birming-
ham; Ala., at a cost of Four Thousand Five Hun-
dred Dollars.

Floor plans and perspective view of a neat cottage
for Seventeen Hundred and Fifty Dollars.

10,

11.
12.

Plans of an English country house.
Sketch of a handsome double house at Cleveland,
Ohio. Cost, complete, Six Thousand Dollars.

Illustration of a house costing Three Thousand
Dollars.

13.

14. Designs of two substantial churches, costing about

Four Thousand Dollars each.

15. Elevation and floor plans of a brick residerce at
Newark, N. J. Cost, complete, Seven Thousand

Six Hundred and Seventy-five Dollars.

Sketch of the hall and stairway of a luxurious Eng-
lish dwelling.

16.

17. Design for a carriage house and stable. Cost, Fif-

teen Hundred Dollars.

Plan of an old plaster ceiling, South Quay, Yar-
mouth.

19. Architectural Suggestions,—A Stairway in the Hotel
Cluny.—A Stairway in Rouen.

20. Miscellaneous Contents : Ancient Water Works.—
Making the House Water-Tight.—Mahogany.—Vi-
bration of Buildings.—Building Accidents.—The
Column Vendome, Paris.—Learning to Design
Buildings.—Non-Inflammable Wood.—Large Red-
wood Boards.—An Experiment on the Expansion
of Iron in Buildings.—Ornamental Hedges.—The
Acoustics of Buildings.— Suggestions on House
Painting.—Right and Left in {Landscape Painting.
Furniture Woods.—Range Boiler Explosion, with
illustratious.—Plé.steriug of Walls, Westminster
Hall. — Notes on Bricks. —Mineral Wool.—The
Jackson Ventilating Grate, illustrated.—The Spen-
cer Hot Water Heater, illustrated.—The Alsop
Furnace, illustrated.

The Scientific American Architects and Builders
Edition isissued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages; equal to about
two hundred ordinary book pages ; forming, practi-
cally, 2 large and splendid MAGAZINE OF ARCHITEC-
TURE richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, 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.

18.

WBusiness and Personal.

The charge for Insertion under this head is One Dollar
a line jor each imsertion; about eight words to a line.
Adverti ts must be 7 d at publication office
as early as Thursday morning to appearinnext issue.

Wanted—Active, influential men, capable of dealing
with principals, who can introduce the Edson recording
steam gauge to the notice of steam users in their vicin-
ity. For particulars addressJarvis B. Edson, 91 Liberty
St., New York.

U. S. and Canada patent rights for sale—No. 365,181
and 27,410, issued in1887. Witter’s improved bevel. Kor
terms, address F. E. Witter, Brooklyn, Ct.

Patent foot powerfscroll and circular saw, mortisers,
lathes. Seneca kalls Mfg. Co., 666 Water St., Seneca
Falls, N. Y.

Finished wood boxes of ail kinds made by F. D.
Martin & Co., N. Springtield, Vt. Correspondence so-
licited.

Portable grinding mills.
Chicago, Ill.

Burnham’s turbine wheel is sold at net price to mill
owners. Catalogue free. Address York, Pa.

The Dieble Manufg. Co., Philadelphia, Pa., manu-
facturers of the Challenge Emery Grinding and Polish-
ing Machinery, invite correspondence with all needing
this. cluss of machinery. Catalogues and prices on ap-
plication.

The Diamond Prospecting Co., 22 W. Lake St.,
Chicago, 111.,, general agents for the Sullivan diamond
prospecting drills.

Foree Bain, 76 Market St., Chicago, designer and con-
structor. Klectrical apparatus, fine and special ma-
chinery, ete.

Nickel Plating.—Manufacturers of pure nickel an-
odes, pure nickel salts, polishing compositions,ete. $100
‘‘Little Wonder.” A perfect Electro Plating Machine.
Agents of the new Dip Lacquer Kristaline. Complete
outfit for plating, etc. Hanson, Van Winkle & Co., New-
ark, N. J., and 92 and 94 Liberty St., New York.

Perforated metals of all kinds for all purposes.
Robert Aitchison Perforated Metal Co., Chicago, 111.

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

The Knowles Steam Pump Works, 113 Federal
8t., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex,steam and power type. This catalogue will be
mailed free of charge on application.

Feed grinders. Chas. Kaestner & Co., Chicago, Ill.
Link Belting and Wheels. Link Belt M. Co., Chicago.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New I{aven, Conn.

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physicai
science. Address Munn & Co.. Publishers, New York.

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

The Holly Manufacturing Co., of Lockport, N.Y.,
will send their pamphlet,describing water works ma-
chinery, and containing reports of tests, on application.

Lathes for cutting irregular forms a specialty.
ad. p. 62.
Curtis Pressure Regulator and Steam Trap. Seep.77.

Billings’ Drop Forged Steel C Clamps, Drop Forg-
ings, all kinds. Billings & Spencer Co., Hartford, Conn.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Gang drills for light work, 3¢ and under. Automatic
or lever feed. Dwight Slate Machine Co., Hartford,
Conn.

60,000 Emerson’s 1887 (5™ Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa., U.S. A.

Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city.

Paint mills. Chas. Kaestner & Co., Chicago, Ill.

Practical working drawings of machinery made by A.
K. Mansfield & Co., 280 Broadway, N, Y. Correspondence
invited.

“The Improved Greene Engine.” Flat slide valves,
both steam and exhaust. Providence, R. I., Steam En-
gine Co., sole builders.

Pedestal tenoner. All kinds woodworking machinery.
C. B. Rogers & Co., Norwich, Conn.

“How to Keep Boilers Clean.” Send your address
for free 88 page book. Jas.C. Hotchkiss, 120 Liberty St.,
N.Y. .

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

Engines and boilers. Chas. Kaestner & Co., Chicago,
1.

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

Chas. Kaestner & Co.,

The

See

NEW BOOKS AND PUBLICATIONS.

ANIMAL LocomoTrioN. By Eadweard
Muybridge. 1872-1885. "Plates. Uni-
versity of Pennsylvania.

Mr. Eadweard Muybridge may justly claim a title to
the remembrance of posterity as being a systematic
worker in photographic studies of animal movements.

His first work was done in California, and at once at--

tracted the attention of the world. Recently he has
carried on his investigations under the auspices of
the University of Penusylvania, and as a result has
secured many hundred plates of human beings and
of animals in motion. He has selected representa-
tives of both sexes, of average and of abnormal sizes
and of different ages, and has studied the move-
ments of each. He has photographed successive
phases of running, jumping, dancing, and every form
of motion. A child creeping on hands and kuees is re-
produced, showing the same succession of steps that
are found in the regular progression of animals. Inan
elaborate analytical table the different plates are classi-
fied, in order thatany given selection can be made. For

© 1888 SCIENTIFIC AMERICAN, INC.

artists especially the work is invaluable. With its re-
sults to study there should be no excusein painting for
the constrained positions often servilely copied from a
tired model. The complete series comprises over 100
large photographs from instantaneous plates, each plate
showing from 12 to 86 flgures in different positions. 1t
is aremarkable work, and its realization has involved
a vast amount of labor and perseverance.

THE GEOLOGICAL EVIDENCES oF EvoLu-
TION. By Angelo Heilprin. Philadel-
phia : Published by the author. 1888.
Pp. 99.

Thhis little work, elegant in its printing and illustra-
ions, is an amplification of a lecture delivered by Prof.
Heilprin, at the Academy of Natural Sciences, Phila-
delphia. It is an earnest argument in favor of Dar-
winism, which the author regards as conclusively
proved. He ends by saying that if the geological facts
cited are not conclusive in favor of evolution, then
‘‘gcience is a delusion and a srare, and we will be
compelled to begin anew our conception of the uni-
verse.” The history of science in the past is a history
of errors, and the assertion, while meant to be very
broad, can hardly be so regarded in the light of the
small extent of modern knowledge. Until some few of
the primary facts in nature are accounted for, until
gravitation, light, electricity, and molecular and atom-
ic forces are put upon an intelligible basis, it is too
soon to consider any purely theoretical conception as
proved. The well known clearness and precision of the
author’s style are discernible throughout the work and
make it most agreeable reading, whether we consider
that the Darwinian theory is proved or not by the facts
brought forward in less than one hundred small pages.
The elegant plates which represent fossil remains with
photographic accuracy form one of the pleasing fea-
tures of this admirable book. Prof. Heilprin’s work is
every day acquiring more recognition, and this treatise
will be no detriment to it.

HARVARD REMINISCENCES. By Andrew
P. Peabody, D.D., LL.D. Ticknor
& Co. Cloth. Price $1.25.

This little work contains a number of sketches of
the prominent men whose names appeared as college
officers at Harvard nearly sixty years ago. Among them
may be mentioned Josiah Quincy, Edward Everett,
Henry Ware, John G. Palfrey, Charles Follen, John
Langdon Sibley, C. C. Felton, Benj. Peirce, etc. The
memoirs consist of personal reminiscences of the
authors. The work concludes with a picture of college
life at Harvard when the author was a student there, in
the twenties, and a more striking illustration of the
change that has taken place in our customs can hardly
be found. Morning prayers at six in the morning,
evening prayers at six o’clock, a recitation immediately
aftermorning prayers, and then breakfast, which con-
sisted simply of coffece and hot rolls. Dinnerat half-
past twelve, and in the evening tea and rolls for supper.
The rooms;were furnished with plain pine furniture, a
bed and washstand and table or desk and a few chairs
being the full complement of a well equipped room. A
carpet was a luxury only indulged in by the very rich,
and even then only during the latter part of one’s
course. The book will be of interest to Harvard gradu-
ates.

DEs EMPLOIS CHIMIQUES DU BOIS DANS
LES ARTSET L'INDUSTRIE. Par Othon
Petit. Ingenieur Librairie Polytech-
nique. Baudry et Cie., Paris, France.
1 vol. 8vo, paper. 1888. Price $5.

The author treats of the subject of wood and the va-
rious processes by which the composition of the wood
is destroyed or altered in such a way as toliberate cer-
tain of its elements, such as carbon, methyl alcohol,
acetic acid, cellulose, tannic acid, etc. Combustion
produces a complete chemical transformation of the
elements of which the wood is composed. The manu-
facture of tannin and paper pulp alone have brought on
a perfect avalanche of patents, many of which are based
upon principles that are faulty or incomplete. The ob-
ject of the present work is to furnish such data as may
be of future use in the treatment of wood by chemical
processes, and also a description of the apparatus em-
ployed in carrying out these processes. The treatise
comprises papers on the composition of vegetable
tissues, upon wood considered as combustible, on the
extraction of carbonate of potash, on the manufacture
of charcoal, tar, turpentine, on distillation of various
spirite, on the manufacture of tannin and paper pulp,
and the transformation of wood into glucose. There is
also a list of French patents relative to the extraction of
tannin and the manufacture of paper pulp from January
1, 1870, to January 1, 1837.

WIDE AWAKE. An illustrated maga-
zine. We have received copies of this eminently “Wide
Awake " monthly magazine, published at $2.40 a year
by the D. Lothrop Co., of Boston, Mass. In its ele-
gance of illustration and typography it leaves nothing
to be desired, while its wide range of topics should
please every taste. Many of the articles are accompa-
nied by fac-similes of the author’s signature, which to
many is a feature of interest. The cover, a floral de-
sign in subdued tints of the crushed strawberry type, is
extremely delicate and attractive.

Received.

PRACTICAL PHYSICS FOR SCHOOLS AND THE JUNIOR
STUDENTS OF COLLEGES. ELECTRICITY AND MAg-
NETISM. By Balfour Stewart, F.R.S.,and W. W.
Haldane Gee, B.Sc. London and New York: Mac-
millan & Co. Pp. 221. Price 60 cents.

HoT WATER SupPPLY. A Practical Treatice upon the
Fitting of Hot Water Apparatus for Domestic and
General Purposes. By F. Dye. London and New
York: E. & F. N. Spon. Pp. 82. Price $1.

HoME SANITATION. A Manual for Housekeepers. By
the Sanitary Science Club of the Association of
Collegiate Alumnse. Boston: Ticknor & Co. Pp.
80. Price 50 cents. :

HANDBOOK FOR STEAM Users. Being Rules for En-
gine Drivers and Boiler Attendants, with notes on
Steam Engine and Boiler Management. By M.
Powis Bale. London and New York: Longmans,
Green & Co. Pp. 95. Price 75 cents.

&~ Any of the above books may be purchased through
this office. Send for new catalogue just published.
Address MUNN & Co., 361 Broadway, New York,
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HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and (?age 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 reply to all, either by letter
or in this department, each must take his turn.

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) E. D. and many others.—Any body,
as a sphere of metal, that is irapervious to water, and
hollow, so as to be but little more than the specific
gravity of water at the surface, will find its equilibrium
at considerable depths in the sea. Wateris but slightly
compressible, and although there is immense pressureat
great depths, the specific gravity isbut slightly raised;
hence all objects that are slightly heavier than water
‘sink to the bottom of the sea at great depths. Alumi-
num,one of the lightest metals, will quickly find the bot-
tom of the deepest seas.

@) D. M. G. asks for a preparation to
be used as the —— hand grenades, to extinguish fires.
Wish to use ordinary quart glass flasks, and would like
the solution not to freeze in ordinary temperatures in
our State (Michigan). A. A solution of common salt or
sulphate of soda in water, making a strongbrine, forms
a good home-made fire extinguisher, and such solutions
do notfreeze easily. By adding lime dust and sulphuric
acid, and corking tightly, carbonic acid is generated
under pressure, but this gas easily escapes if not most
securely sealed. We cannot specify the composition
of the various patented solutions, for which reference
must be made to the patents. See SCIENTIFIC AMERI-
CAN SUPPLEMENT, Nos. 358 and 535, for valuable articles
on this subject.

(8) G. K. writes: I have a pair of buck
horns I wish to mount; what should I use to whiten
and polish the skull connecting the horns, also
what is the best polish for the horns themselves? A.
You can bleach the shell by dipping into a solution of
hydrogen peroxide or a solution of chloride of lime.
To polish the horns, first scrape with a glass or steel
scraper to take 'off .;any roughness, then grind some
pumice stone to powder and with a piece of cloth
wetted and dipped in the powder rub them until a
smooth face is obtained. Next polish with rotten stone
and linseed oil, and finish with dry flour and a piece
of clean linen rag.

(4) E. H. D. desires (1) recipes for mak-
ing purple, green, and black type writer copying inks.
A. Use any desired aniline color. Dissolve in 15
parts alcohol, and add 15 parts glycerine. 2. What
photographic preparation is most sensitive to artificial
light, and how is it compounded? A. Gelatino-bromide
of silver is the most sensitive. See SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 541,

(5) E. E. S. asks how photographs can
be mounted on ordinary writing paper, so they will not
wrinkle and curl. A. Roll the damp prints up in lit-
tle bundles with the albumen face outward and allow
them to dry spontaneously; each bundle is rolled in a
sheet of note or foolscap paper. When the prints are
dry they are fiattened and placed in a book or portfolio,
and are thenready to be trimmed. Make a solution of
bleached shellac in alcohol, so that it will be somewhat
thick. The print is laid face downward and its back
eovered with the shellac solution; itis then mounted in
the usual way upon the card mount or other thin paper
support. Allow no shellac to get on the face of the
print, as it cannot be removed without injuring it.

(6) G. A. D. asks: What is a good re-
ceipt for making a pure baking powder, and how
should itbe used? A. One of the simplest and best re-
ceipts for a baking powder is the following: Take of
powdered cream tartar 30 ounces, bicarbonate of soda
15 ounces, flour 5 ounces. All of the ingredients must
be well dried. Mix thoroughly and keep dry.

(7) E. D. F. asks the best stain for red,
blue, and wine color, by dipping, for cheap chairs. A.
For red boil 1 pound Brazil wood and 1 ounce pearlash
in a gallon of water, and while hot brush over the work
until of a proper color. Dissolve 2 ounces alum in 1
quart of water and brush the solution over the work
until it dries. For blue, boil 2 ounces of indigo,2 1b. of
wood, and 1 ounce alum in 1 gallon water, brush well
over until thoroughly stained. For wine color, ground
Brazil wood 1 pound,water 3 quarts, cochineal 14 ounce;
boil the Brazil wood with the water for an hour, strain,
add the cochineal, boil gently for half an hour, and it
will be read for use.

8) C. R. asks how to remove black
heads, better known perhaps as comedones. A. Water
in which ammonia.has been dissolved frequently will
entirely remove the cause of your complaint. The
following paste is also largely used. Take of kaolin
4 parts,glycerine 3 parts, acetic acid 2 parts; make into
a pomade with the addition of a little ethereal oil. See
SUPPLEMENT, No. 542.

9) J. R. writes: In carbonate potash
solutionrecommended to preserve iron or steel tools
from rust, what strength should solution be made? A.
One-quarter pound carbonate potassa dissolved in one
gallon of boiling water. Dip the work In the hot solu-
tion.

(10) F. K. asks (1) how to prepare bird
lime. A. Boilthe middle barkof theholly 7 or 8 hours
in water, drain it, and lay it in heaps in the ground cov-
ered with stones for 2 or 3 weeks, till reduced to a mu-
cilage, Beat this in a mortar, wash it in rain water,

and knead until free from extraneous matters. Put it
intoearthen pots, and in a few days it will be ready for
use. An inferior variety is made by boiling linseed
oil for some hours until it becomes a viscid paste, 2.
Is there any way to make wood elastic? A. No.

(11) E. M. P. asks how hecould make a
good stain for brick that would be permanent and not
wash off with the rain. A. Disgolve 1 ounce of glue in
a gallon of water, and when hot put in a piece of alum
the size of an egg, 14 pound Venetian red, and 1 pound
Spanish brown. Try a little on the bricks; if too light,
add more red and brown; if too dark, put in more
water.

(12) J. P. H. H. desires a receipt for re-
moving discolorations from granite caused by over-
hanging trees, something that will restore it to original
color, without damaging the stone. A. Try a weak
solution of hydrochloric acid or a solution of caustic
potash,

(183) G. Z. asks what the difference is
between Epsom, Rochelle, and arlsbad salts, also
tests for crystalline corrosive sublimate or mercuric
chloride and sulphate of iron. A. Epsom salts are mag-
nesium sulphate, Rochelle salts are the tartrate potash
and soda, and Carlsbad salts are the solid residue ob-
tained by evaporating the water of that celebrated spring
in Austria. Corrosive sublimate should be perfectly
soluble in sufficient water and in ether, and should be
perfectly volatile. It gives a black precipitate with
hydrosulphuric acid insoluble in dilute warm nitric
acid. Sulphate of iron gives a pale blue precipitate
with ferrocyanide of potash that darkens on exposure
to the air. Many other tests could be given.

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 usto understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application,and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

February 28, 1888,
AND EACH BEARING THAT DATE.

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

Acid, apparatus for making sulphurous, C. E.
Getchell.. ceneens .. 318,613
Avid, ‘reating sludge, H. De Grousilhers . 318.114
Air brake, automatic, R. Solano............... .. 318,628
Air brake, automatic electric, J. F. Carpenter..... 318,657
Amalg.umating gold and silver, W. W. Wheeler... 378,750
Animal trap, Cattell & Summers........ccev.e0e.e.. 378,767
Animal trap, E. Herrington........ .... .. 878,789
Animal trap, live bait, E. Herrington..
Ant trap, M. C. Miller... ...........
Arec light, L. N. P. Poland
Axle box. car, J. Stephenson
Axle truss, wagon, O. J. Williams....
Bag. See Paper bag.
Bags, frame for traveling, W. Roemer....
Bags, frame for traveling, F. C. Schmidt.
Baling press, Frey & Schwarzburg
Barrels and other vessels, composition for filling
up cracks in, Klein & Schattels.
Basket, L. A. Brown
Basket bottom, A. W. Beckett

318,157

Bath. See Blotter bath.
Battery. See Secondary battery.
Battery vessels,J. Wiest...................ooeiill 378,484
Batteries, automatic switch for secondary, J. S.

173 ) ) | TP 378,521
Bed, couch, J. P. Miller. . 318,708

Bedstead, adjustable crib, C. Morse 318,455
Belt, chain, C. W. Hunt........... . 318,686
Bicycle support, J. F'. Conley........ . 378,496

Bin. See Feeding bin.
Blast furnace, E. A. Wheeler... .....
Blast furnace bosh plate, J. Kennedy..

.. 318,149
.. 818,550
Blasting plug, A. Winder...........cooeoiiiennis

378,820

Bleaching by electrolysis, apparatus for, Hermite
& COOPET. c.vveneeiinnniiiiiieeeiieieeeianns 318,661
Block. See Pulley block. Stove block. :
Blotter and pen wiper, combined, E. Promis...... 318,719
Blotter bath, H. F. Arnold........cccoevvivieinin... 375,641

Board. See Mould board.
Boat detaching apparatus, R. M. G. Brown........
Boats, construction of, A. Olsen
Bolt, W. W. Woodford.................. 378,857
Boots and shoes, lasting, J. W. Hatch... .. 318,444
Boots and shoes, manufacturing, J. W. Hatch.... 375,445
Bottle, H. Ader cieee... 378,752
Bottle stopper, F. P. Morhous.... .. 318,800
Bottle stopper, W. H. Underwood...........coeeu.. 318,148
Bottles, combined spreader and stopper for mu-
cilage and other, W. H. Underwood........ ...
Box. See Axle box.
Box, A. T. Linderman .. . .. 318,601
Brick machine, J. C. Anderson . 318,538
Bridge cables, suspender connection for, G Lm-
cernenneae. 318,697
378,696

378,763
318,613

318,744

Bridges, cable for suspension.
Brake. See Air brake.

Brush, Foster & Kennedy........ccccvvveieieninnnnns 378,784

Buckle, J. England.. . 318,667
Buckle, A. Prym...ccccieeeiiiiieniiiies coveennnnn: 378,555
Buckle, D. L. Smlth .818,730 to 378,734
Buckle, turn, C. H. lehams .. 318,534
Buggy top, G. Wiggins............... . 378,485
Buildings, construction of, A. Smith ................ 318,627
Burner. See Gas burner. Hydrocarbon burner.

Vapor burner. .
Burnisher, W. H. Boles.. 318,760
Bustle, J. Galvin........... 378,439
Camera tripod, W. H. Carpenter .................... 378,430
Cane shaving machines, gauge attachment for,

L. JanS0N .. oeeerrasse:sssssssssssesssserrarsisse: 318591

Scientific Jmevican,

Canelstripper, R. P. Sorrels.......
Car, aisle, J. Stephenson.......

Car bumper, A. W. Van Dorston.
Car coupling, J. Haish.........

Car coupling, McCray & Shade.
Car coupling, W. T. Van Dorn.
Car, freight, H. V. Lucas.........
Car dash trap, tram, J. Stephenson..
Car door hanger, tram, J. Stephenson....
Car door hanging, tram, J. Stephenson
Car door operator, tram, J. Stephenson.
Car lamp house, tram, J. Stephenson....
Car, railway, J. A. Brill..
Car, railway, H. C. Gross.....
Car roof, tram, J. Stephenson......
Car sash rail, tram, J. Stephenson...
Car, seal, Brown & Ketchum...
Car seat, F. H. Henry
Car spring plates, die for making, N. H. Davis
Car wheel, G. G. Lobdell..... .
Car window, tram, J. Stephenson......
Cars, draw bar for tram, J. Stephenson....
Cars, draw head hook for tram, J. Stephenson.
Cars, sliding door for freight, C. H. Dunham..
Cards, playing, k. Couch
Carriage door lock, W. P. Fest.. .
Carriagemaker’s grooving and boxing tool J. A.
Traut coeeeiiienneniiiiieiiereneneieniiiiisoeceens
Carriage tops, adjustable form for setting and
building, C. C. Oakes......... .
Carrier. 8ee Store service apparatus carrier.
Case. See Pencil or pin case. Show case.
Cash carrier apparatus, pneumatic, G. B. Kelly....
Cash carrier apparatus, pneumatic, W. A. Web-
. 318,533
378,649
318,140
. 818,604

318476
378,474
.. 378,472
318,472
818,469
318,428
378,675
878,470
378,471
. 318,655
378,546
878,778
878,844
318,478
318,479
378,478
. 818,579

. 818,457

318,192

Caster, furniture, Berkey & Fox.
Caster socket, W. P. Tracy..
Catarrh'remedy, T. S. Greene.. .
Cereals, apparatus for treatmg. H. R. Robbms.

Jr..
Chain, drive, B. A. Legg...
Chair. See Dental chair.
Check hook, F. C. Kimball.
Chopper.

578,806
. 378,599

Rail chair.
teeeescensetenasseaecsess 378,795
See Cotton chopper.

Churn, J. Ahrends.....

Churn, R. ¥ Collins....
Churn, Gibbs & Harper....
Clamp. See Flask clamp.
Clasp. See Corset clasp.
Clip. See Trace attachment clip.
Clock, advertising, G. Hoisholt......
Clothes pounder, M. A. Nelson..
Clutch, friction, Jones & Rogers,
Clutch, friction, W. Oesterlein..
Coal hod die, E. Barrath..
Coal hods, die press for forming, E. Barrath
Combination lock and alarm, R. Baumann..
Compasses, correcting device for ships’,
SIrieiX.eeeceetoceeieiiieieiiieniirenereniiiienncnns 318,628
Cord or rope,!machine for making, C. E. Brainard 378,491
Cornfdropper. automatic. J. H. Stiggleman. . 318,808
Corn holder,thot, P. J. Godfrey............... 378,503
Corset and bustle, combined, P. Parmenter. 318,518
Corset clasp, P. Laflin.. . « 378,601
Corset steel protector, E. Cushmg 318,576
Cotton chopper, W. H. Harper et al. . 318,443
Cotton picker. J. W. Wallis.. . 318,635
Cotton press, P. L. & W. Brady....cccc.ceoeeeeccecees. 378,570
Coupling. See Car coupling. Hose coupling. Thill
coupling. Vehicle coupling.
Cranberries, device for picking, A. J. Disbrow....
Culinary vessel, J. P. King.....
Culinary vessel, H. A. Manning.
Cultivator, J. P. Black...
Cultivator, N. Roggy...
Cuspidor, D. H. Murphy...
Dampers, adjusting device for, F. A. Garrett.
Dental chair, J. W. Cooper........
Die. See Coal hod die.
Digger. See Patato digger.
Dish holder, C. H. Latham...
Door check,/'Shaw & Gilfillan
Door closer, G. W. Rodecap..........

878,115

ceessere.trreeees. 378,433
Road digger.

. 318,692
878,728
. 818,807

Draught shackle, vehicle, Botsford & Church...... 878,539
Drill. See Mining drill. Multiple drill.

Drilling machine, W. Wattie......ccceievenrecacanes 384T
Dropper. See Corn dropper.

Eaves trough hanger. H. B. Todd.... ... 378,530

Egg tester, R. Stuckwisch
Electric distribution, system of, T. Spencer,
318,737, 378,738
Electric generator regulator, W. 8. Hill........... 378,547
Electric generator, self-exciting, alternate cur-
rent, O. A. MOS€S.............. Gesessaccnensacsnns
Electric wires or cables, conduit for, R. S. War-
ing..ooooee cieenns A, eeee. 318,561
Electric wires or cables, test box forunderground,
R.S. Waring............coeuieane
Electrical conductors, underground conduit for,

... 878,853

M. R.Muckle, Jr....ccooiiviiiiiiiinnniiann... ... 318,801
Electrical conduits, manhole chamber for under-

ground, M. R. Muckle, Jr......cceviiineennnnnnnn 318,802
Electrical distribution, system of, Conant & ILat-

L U 378,432
Electrotype plates, bending, Miller'& Dale........ 318,701
Elevator. See Hydraulic or other elevator. Tide

water elevator.

Engine. See Steam engine. Traction engine.
Engines, electrical stop motion for steam, R. Ex-
lep ....... Ceeerineeeeeineraieeae,
Envelope, Potter & Upham
Erasers, cleaner for blackboard, J. S. McClung....
Etching'on one or both sides, J. Baynes . 878423
Evaporating apparatus, P. Laberie ... 318,598
Evaporating liquids, vacuum apparatus for, S. M.
711 s ... 318,843
Evaporator. See Fruit evaporator.
Excavator, B. K. Reed
Extractor. See Stump extractor.
Fabric. See Woven pile fabric.
Fabrics, apparatus for guiding, straightening and
evening, S. Arnold...
Fan power, J. Carr
Fan, rotary, W. J. Mingle
Fanning mill, J. 8. Constant
Fastening device, C. H. Pratt.
Feed trough, A. N. Main.........
Feed water purifier, E. G. T. Colles..
Feeding bin and trough, .J. T. Woods.
Fence, J. F. Bazill
Fence, W. A. Frushour 318,832
Fence, W. Kelly.....oot cieieiniiiiiiniinniiennnnnns 318,798
Fence machine, wire and picket, W. Dixon. .. 318,117
Fertilizer, P. C. Jensen.... ... 318,688
. 318,431

378,10
. 318,112
. 378460
. 378,603
. 818,495
. 318,536
. 318,4%

Filter, Clarke & Conroy............

Firearm, magazine, A. W. Savage 378,525
Fire escape, D. H. Sweeney........... . 378,529
Fire escape, portable, G. Gavin et al

Fishing reel, P. H. Yauman..........

Flask clamp, adjustable, A. C. Allbee. .

Flies, device for poisoning, J. B. Kibler............ 318.509
Flour bolting reel, W. Gilleland..................... 318,785
Fluid discharge device, C. N. Tyler.., ............. 318,812
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Fluid pressure, machine to be driven by, W. P.
Canning.......ooiiiienniiiierecnnniiinennes
Fruit evaporator, E. White....
Fur blower, T. J. Sayre
Furnace. See Blast furnace. Hydrocarbon fur-

nace.
Furnace, Huidekoper & Houze...........c. ... eeees 378839
Gauge. See Weather boarding gauge.
Garment stretcher, F. Cadmus.......... .. 378,764
Gas burner, incandescent, J. Mactear . 378,699
Gas enriching apparatus, J. H. Amies.. 378,418
Gas from gas mains, means for carrying off escap-
................... 318,544
Gas lighting apparatus, electric, C. W. Holtzer.... 378,677
Gas, manufacturing water, R. Boeklen............. 378,490
Gate. See Railway gate.
Gate, C. WilSON.....cceveeenee ceevennne ceeeenrennn ... 378,564
Generator. See Electric generator.
Glass,!machinery for beveling the edges of plates
of, 0. C. Hawkes......... ... 318,680
Glove, D. B. Gunn....... ... . 378,834
Grain binder,'F. A.'"Murdock ... 318,845
Grain'binders, knotting device for, W N Whlte-
. 318,816
Gravel, etc., box for washing, T. W. Carrico....... 378.765
Groats, separating machine for cleaning, E.
A= 318,562

Gun, magazine, E E Redfield.. 318,656
Gunpowder press and grainer, P. A. lever . 378,516
Hammer, nail, D. P. Bigelow.. . 318,650
Hammer, steam pile driving, J. N. Warrmgton . 318,145
Handle attachment, F. Brough..............cccec... 318,540
Hanger. See Car door hanger. Eaves trough

hanger. Tobacco hanger.
Harrow]{for listed crops, H. A. Murphy............ 318,611
Harrow, sulky, M. 8. & W. A. Doolittle............. 378,578
Harvester and, binder, combined, Whiteley &

) 2734 1) 2R 878,814
HarvesterJand thrasher, combined, M. P. Farn-

ham..... 318,581
Harvester, corn, J. ... 378,551
Harvester, corn, D. T. Phillips.. . 818,521
Harvester, grain binding, W. N. Whiteley. . 318,817

Hat sizing machines, felting roll for, A. T. Clark.. 378,573

Hay rake and loader, C. P. Slaght......c...c.cuee... 578,466
Heater. See Hot water heater. Water or liquid
heater.
Heel nailing machine, F. F. Raymond, 24d.......... 318,617
Hide lifter and carrier for tanneries, A. M.
FletCher....ceeuiiie ceeiiiieiiiiiiiiiiiiiiieieennes 378,670
Hinge, butt, Prescott & Locke . 818,718
Hoe, R. S. Rinker.............. . 378,723
Hog trough, S. Corderman.... . . 818,434
Holdback, H. Hansberger... eeee. 378,505
Holder. See Corn holder. Dish holder. Mop
holder. Sandpaper holder. Slate pencil
holder.

Hook. See Check hook. Trolling spoon hook.
Hoop dressing machine, J. J. Moger
Horse head protector, H. Zeffertt..
Hose coupling, Atherton &jBentley..
Hot water,heater, J. M. Thayer...
Hub, wheel, C. A. Kinney.......
Hydraulic motor, G. W. Mason.
Hydraaulic or other elevator, W. P. Gibson.
Hydrocarbon burner, H. L. Howse.......
Hydrocarbon furnace, W. B. Smith..
Incubators, temperature regulator for. C. A. Cor-

Indicator. See leway station indicator. Speed
indicator. ’
Ink pot or holder, A. Kempson... ... 378,595

Insect powder gun, J. Jaeger.
Insectitrap, E. Herrington....
Insecticide, k. Feustell... ....
Ironing table, T. B. Porter...
Jar fastener, T. B. Howe........ tecsscccionsans
Jars, etc., means fqr hermetically closmg. C. H.
P. L. De Vilmorin.............. . .
Jersey stay, Kramer & Levy
Joint. See Rail joint.

Knitted undergarment, J. A. Scriven... 318,465
Ladder, step,'A.}M. Whiteley . 878,648
Lamp, carburetirg, O. W. Bennett... 378,647
Lamp, double arc, Wightman & Rasmussen.. . 378,818
Lantern. tubular, C. Bergener.... . 378,648
Lasting machine, J. W. Hatch.. . 318,446
Lasting machine, Hatch & Pitcher. . 818,506
Lifter. See Hide lifter.
Light. See Arc iight.
Liquid receptacles, distributing tip for, W. H.

UNAErwood... c.oivieeirerrncecocnsccescnnencanas 318,142
Lock. See Carriage door lock. Combination lock.

Nut lock. Oar lock.
Lock, V. Jeannot ... 378,593
Locomotive smokestack, P.J. Brown.. . 378,162
Looms, tension device for the warp beam of, C.

. 318,567

Lumber trimming and assorting machine, .

Linderman . 318,796
Magnet, relay, E. L. Orcutt ... 378552
Mallet, C. A. SVENSS0N..evvirerrierecerncconnes saees 313,632
Match for moulding with gated patterns, J.

Wachalac........ ereeiteeeeiiiee ee eees .. 878,634
Matrices, apparatus for fitting up, G. Mohr . 318,799
Mechanical movement, L. H. Nash ...... . 318,847
Metal, decorating, J. Baynes...... . 816,420
Metal, ornamenting, J.{Baynes.... . 3718.421
Metallic plate, embossed, A. C. Hafely . 318,442
Metallic surfaces, decorating, J. Baynes........... 318,422
Mill. See Fanning mill.
Milling machine. A. H. Brainard................ v 378,421
Mining drill, coal, W. A. J. Thompson.. . 318,481
Mould board, R.Jones................. . 378,841
Mop attachment. C. Mansbarger.. . 318,605
Mop holder, B. F. Gilbert, Jr . 378,586

Motor. See Hydraulic motor. Steam motor.
Mowing machine, Whiteley & Bayley......
Multiple drill, F. C. Weir et al........

Nail making machine. F. Bryant
Nails, machine for making upholsterers’, K. J.

D 2755 750 117:1 1 + DN 378,824
Needle grooving machine, P. M. Beers. . 378,489
Nozzle, C. L. Travis . 378,531
Nut lock, J. Edgar.. . 378,779
Nut lock, . & J. Rennie.. . 318,618
Nut lock, H. O. Whyman... 378,563
Nut tapping machine, L. Wilkinson................ 378.468
Oar lock, W. H. Rice..........cooiiiiinniiiiiinnnnnn, 318,122
Ordonance, breech-loading, Drizgs & Schroeder.... 378,828
Ore crushen, S. Kendall . 318,450
Ore, treatment of, Hersey & Conley.. . . 318,588
Ore washer, T. Sharp........cccevvueeennn. . 318,626
Padlock, combination, Spencer & Sanders. . 318,136
Paging machine, J. McAdams..........c....0 . 378,607
Paint, H. Burnett....... . 878,826
Paper bag, D. Appel.. . 318,487
Paper bags, machine for the manufacture of, C

F. Schmidt . 878,851
Paper bags, manufacture of, C. F. Schmidt.. . 378,62
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Paper, manufacture of, Pearce & Beardsley....... 378,520
Pencil holder, slate, T.. P. Fodrea ... 878,783
Pencil or pin case, A. B. Chase........ . 318,768
Pens or tubes, filling device for fountain, Ruther-

ford & Bartram.......ccceceveiieeeivieeiinnnnncanns
Photographing apparatus, automatic electric,

Bliss & Mlddleton

. 318,426

318,486

Pipe. See Sheet metal pipe.
Pipes, apparatus for treating metal, H G. Beat-

Plane, bench, HM. ClarK.......c.ce ceeennes
Plane, bench, Mead & Traut..................
Planter attachment, corn, W. H. Bowman.
Planters, regulating attachment for corn, W. M
Robinson..
Plasterinz‘,machlne,
Pocket attachment, J. T. Simpson..
Posts, ete., preserving, C. W. Parker....
Pot. See lnk pot.
Potatd digger, C. BabCoCK.......cvveeuennnnnn [ 318,646
Press. See Baling press. Cotton press.
powder press. Seal press.
Printer’s galley, F. H. Boynton... ...ccceceevenenses
Printing machines, ink distributing device for, J.
Hackett... . 318,441
Printing transfer. process, J. Baynes . 378,419
Propeller, W. N, Chandler.............. . 378,660
Protector. See Corset steel protector.
Pulley block. 8. H. M. & F. G. Leib........

... 878,724
. 818,453

.. 878,625

Pump, J. C. Carter.......ccoeeevenees 378,766
Pump, air, H. J. Doerr...... 318,666
Pump, crank, J. J. De Rycke...... 378,665

Pump governor, air, -E. G. Moore.....
Pump piston and check valve. combined J. M

........ .. 878,848
Pump valve, M. W. Murphy.
Pumps, pressure regulator for, P. Schuff.
Punch, spring, W. C. Jones
Punching press feeding mechanism, F. H. Rlch-
-3
Rack. See Wagon rack.
Rail chair, I. Wolfe...
Rail joint, H. F. Cox.........
Rail splice or fish plate, H. F. Cox
Rails and rail joints, means for preventing the
creeping of, J. J. Reilly
Railway brakes, valve for electro-pneumatic, J.
F. Carpenter ... 378,608
Railway crossing, Crowell & Weir . 878,821
Railway gate, J. Bolt.......... . 318,761
Railway signal, T. C. Lewis.. . 318,451
Railway signaling device, T. P. Rodges . . 318,850
Railway station indicator, electric, G. (zuntz . 318,440
Railway switch, automatic, W. H. Stowell..
Railways, rail connection for electric, E L
_ Orcutt............... ceseenes .
Rake. See Hay rake.

Ratchet drill stock, C. H. Wilmoth.................. 318,639

Reel. See Fishing reel. Flour bolting reel.

Regulator. -See Electric generator regulator.
Temperature regulator.

Riddle or sieve, E. Oliver........cceeeeeieinnnnnnnnns 378,458

Road digger and grader, A. Finks...
Road maehine, A. Finks .

Rolling mills, bloom manipulator for. R. Nay-

Roof, sheet metal, F. E. Sagendorph.
Rubber, lining hollow articles with hard,

tenhoefer ......cceeeiiiiiiiiiiiiiiiiiiiiiiiiennn 878,776
Salt, apparatus for manufacturing, Hogel &
Browne . 318,684

Sandpaper holder, T. L. Prevost........
Sash balances, manufacture of, S. Palmer
Sash fastener. O. C. Ketring..
Sash fastener, H. J. Murphy....

. 318,522
. 878,712
. 318,794
. 318,515

Sawmill carriage, G. M. Hinkleyg . . 378,683
Sawmill carriages, -offset mechanism for, D. C.
Prescott....cc.coviiiniiiiine cene verene . 318,117

Saw, wood, A. G. Langlot.
Saws, guide for circular, J. S. Marshall..
Scale, recording weighing, W. E. Selleck
Scale, weighing, M. B. Lloyd.. . .
Scraper, earth, J. D. Bminard .
Screen. See Window screen.
Screw, L. H. Palmer
Screw stock,*Engels & Wesselmann..
Seal press, A. B. Schofield
Seat. See Car seat.

Seat corner fastening, J. W. Marcy
Secondary.battery, M. Stecher......
Seeding machine, G. W. W. Billings..
Sewing machine, S. Arnold........
Sewing machine, A. A. Bouton.

378,510
. 318,513
. 378,557
. 318,698
... 378,571

... 378,614
. 378,880
378,624

... 878,606

. 818,629
. 318,758
. 878,645
. 318,658

Sewing machine, J. W. Post 3187804
Sewing machine, Stewart & Weiss ... 378,630
Sewing machine, book, .J. R. Reynolds. . 318461

Sewing machine, book, D. M. Smyth.. .. 318,467
Sewing machine shuttle, L. Williams. .. 378,855
Sewing machine table, J. Wertheim................

378,636

Sewing machines, clamp for loopers for, J.

Reynolds.. . 318,462
Sewing ma(-hines. device for straightening

evening fabrics for, 8. Arnold..... ......c....... 378,823
Sewing machines, h titching attach t for,

T.L. MelONEe ....cocvvvreiiirrnniensnsennncsennnns 378,706
Sewing machines, moistening attachment for

shoe, G. BlaKeDeY.....cccevreereerereernnnniraneas 318,759

Bewing machines. rufling attachment for, T. L.
Melone....... ceceecancncatasrosennns .

Sewing, uniting fabrics by. S. Arnold

Sheet metal pipe, A. J. & C. Lindemann..

Show case, J.J. Kelly...... PP 1: X1 . §

Signal. See Ruilway signal.

Siphon, C. N. Tyler...... cecessreetencticasesetianinens

318,811

Skate, E. H. Barney........... e tesracesasnsacetssses 318,424
Skate runner blank, E. H. Ba.rney. .. 378,488
Sleigh, D. 8. Anderson..... cesecaenne . 318,821

Spark arrester, Henderson & Martin
Speed indicator, G. S. Heath...... ceccee
Sprinkler. See Street sprinkler.
Squeezer, G. Lindenthal......

Staging. E. E. Strout... ..
Statuette, F. J. Herrick....... .
Steam engine, P. Armington....

318,507
.. 818,836

... 818,605
.. 878,810
. 378,682
318,643

Steam motor, O. E. Davidson. 378,663
Steam trap, J. R. Wade....... . 378,482
Stocking, F. Wilcomb.. 378,819

Stone blocks, ma.nufacture of a.rtiﬂc!a.l J. 8.

Stone blocks or tiles for paving and other pur-
poses. means for moulding artificial, J. S.

PeirCe....ccviveiiinniiiinieieniinieiinnanes ... 318,716
8tools, folding stand for camp, A. Cooper...... ... 378,574
Stopper. See Bottle stopger. :

Store service apparatus, J. T. Cowley...... coeienns 878,542

Store service apparatus, G. R. Elliott.. .
Store service apparatus, T. P. Farmer. . 878,545
- Store service apparatus, carrier for, M. F. Adnms. 314,587

Store service apparatus, switch for, H. L. Love-

Store service railways. track for, R. A. McCarty.. 318,514
Stove, A. L. Kendall........ .. 378,449
Stove block, Carroll & Hill .. 878,512
Stove for burning light fuel, R. O. Peyton .. 318,615
Stove hood ventilator, A. 8. Fisk.. .. 878,669
Stove, straw burning, K. Girtanner... . .. 878,786
Stoves. soot collector for gasoline, M. M. J oslyn.. 878,608
Street sprinkler, railway, J. R. Gathright.......... 378,672
Stump extractor, O. L. Gallup................ sersene 378,500
Switch. ‘See Railway switch.

Table. See Ironing table. Sewing machine

table.
Telegraph, printing, P. B. Delany . 318,437
Telegraph, repeater, L. Russell.... 878,464
Telegraphy, printing, P. B. Delany.. 318,436
Telephone, L. Ehrlich et al .. 818,780
Telephone exchanges, lock-out box and shunt cir-

cuit for, C. H. Haskin8........cceo veviiiennnnnns 878,679
Temperature regulator, Gurney & Peniston....... 378,835
Thill coupling, Hyatt & Dick............... .. 378,840
Three-way safety switch, Pascoe & Raub. . 818,519

Tide water elevator or system of utilizing the

rise and fall of the tides, E. P. Lorch...........
Tile, illuminating, T. Sharts....
Tile, paving, }. Brannigan..... ‘e

378,452
.878,658, 318,659
.. 318,825

Tobacco hanger, W. J. Sculthorp.. 318,72

Trace attachment clip, C. J. King.. 375,689

Traction engine, A. K. Gibson...........c....... ... 318,502

Trap. See Animal trap. Ant trap. Insect trap.
Steam trap.

Trolling spoon hook, J. R. Harlow.............c.... 318,678

Trough. See Feed trough. Hog trough.

Tubes, mianufacture of sheet metal, E. K. Coas.... 378,769
Tubs, adjustable frame for laundry, C. J. Everett. 378,580
Tumbler or bottle washer, L. I.. Rowe.. ... 378,621
Type bars, machine for forming, O. Mergenthaler 878,197
Type bars, machine for producing., O. Mergen-

Valve, balanced slide, L. Adams
Valve, cut-off piston, P. Armington .
Valve mechanism for blowing engines, pnmps,
and similar apparatus, Forsyth & Potter...
Valve, reversing, P. Maltby............
Valve, sewer, P. F. Lenhart..
Vapor burner, W. R. Park.........
Vehicle coupling, C. M. Parker....... ..... .
Vehicle, horse breaking, E. Herrington.
Vehicle, two-wheeled, W. N. Bryan.. ..
Vehicle, two-wheeled, B. J. Healy... ....... 318,447
Vehicle, two-wheeled, C. W. & G. H. Jewett...... 378,791
Vehicles. sun shade attachment for, E. E. Dutton 375,829
Velocipede, E. G. Latta.. 318,693
Velocipede, A. M. Stoner.. 378,631
Veneer machine, J. W. Trout ... 378,741

318,438
878,604
378,600
. 318,713
. 318,714
318,837
. 318,493

Ventilator. See Stove hood ventilator.

Vessels, sheet ring detacher for, A. D. Post ...... 378,554
Wagon, dumping, Rodgers & Hatten........ . 318,52
Wagon rack, J. W. McMaster...... 378,703
Walls, building, E. E. Hiatt........ccooeveneninnnnn. 318,838
Washer. See Ore washer. Tumbler or bottle

washer.
Watch, stop, V. Jeannot...
Water closet cistern, J. Demarest...
Water or liquid heater, C. G. Marshall..

. 378,592
878,664
878,512

Weather-boardicg gauge, E. Hotchkiss..... .. 378,548
Weather strip, G. P. Dodge o .. 378,718
Wells, system of bailing, S. C. Rhodes.. ... 378,619

Wheel. See Car wheel.
Whip stock core, H.®. Cushman
Wind instrument, C. G. Conn..
Windmill, W. Burrows 878,429
Window screen and fixture, G. H. Gonld ....... ... 378,587
Wire, apparatus for tempering, E. J. Watson......
Wood* turning and moulding machine, C. L.
Goehring ... 378,787
Woven pile fabric, J. Dobson . 378,571

Al.. 878,662
. 878,1M1

Wrench, Gavin & Crome.. . 378,664
‘Wrench, W. L. Gibson................ ceeeseerenanees. 378,586
DESIGNS.

Carpet, E. H. Hill.....cot covieieecccnnniaasoceces... 18118
Carpet, T. E. Meagher. . veeeen.. 18,115
Carpet, O. Righter. eeeeess...18,116 to 18,121

Check or counter,'W. M. Welling..
Desk, cabinet, F. A. Coffin... .
Desk, writing, F. A. Coffin...
Furnace front, F. A. Williams...

Stove, heating, Keep & Wipfler........

.......... 18,122
.. 18,112
.. 18,1m
.. 18,123
. 18,114

TRADE MARKS.

Atomizers, A. P. Lighthill
Bleaching bluing, G. F. Soter..
Cement, H. Fleming
Cough cure and certain proprietary medlcmes in
the{form of tablets, F. Hiller, Jr............c.... 1
Crackers, biscuits, and kindred articles, C. D. Boss

. 20T TN ... 15227
Floar, E. Steinbrugge ool 15,238
Herb compound for certain diseases, a liniment.

and a worm medicine, A. S. Palmer.............. 15,47
Injection of milkweed, Roy Drug Co................ 15,248
Medicinal lotion for the skin, J. A. & D. F. Daven-

410 o 7 15,244
Medicinal remedies. certain, Standard Medicine

Company........ T A ve.. 15,251
Medicine for female diseases, J. H. Scha.af .. 15,250

Medicine for the cure of headache, sea-sickness,
epilepsy, and nervous debility, F. Newbery &
SODS.. ettt ciiiiiiii e ceeese

Pantaloons, coats, and vests, Marx & Haas

Pills, G. Higgins

Pills, C. W. Palmer....

Printing, gauge pins, feed guides, and other regis-
tering apparatus. tools, and machinery used in,
E. L. Megill .

Socks, Western Knitting Company

Tracing cloth, A. Winterbottom & Sons..

15,246
. 15,238

..15, 240 to 15,43
Venereal diseases, cure for and preventlve of,

Sackett & Neat......ccoevvvviiinniiiniiinieiiinnnn. 15,249
Washing machines, C. E. ROSS.......cccvuveieinins 15,238
Whisky, Dublin Whisky Distillery Company........ 15,229
Yarns, worsted and woolen, A. J. Cameron & Co... 15,228

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

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

Wdverfisements.
Inside I’age, ench insertion « « = 75 cents a line,
Back Page, each insertion - = = $1.00 a line.

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

SEBASTIAII MAY& 00’8

LATHES:

Drill Presses, Chucks, Drills,
Dogs,and machinists’ and ama=
teurs’ outfits, Latkeson ¢rial,.
Catalogues mailed on apphcauon

ing to appear in next issue.

165 W. 2d St., Cincinnati, O

EDISON ELECTRIC LIGHT

— FOR ——

Mills, Factories, Stores, Hotels, Theatres, Steamhoats, etc.

CENTRAL STATIONS FOR

TOWNS AND VILLAGES,

The EDISON SYSTEDM is the best and ONLY COMPLETE SYSTEDM of incandescent

electric lighting.
Over one thousand
Lamps in use in the United States.

G“ARANTEE Twelve sixteen-candle

THE EDISON UNITED

lants in successful operation.

More than one million (1,000,000) Edison

ower lamps to the mechanical Horse-Power.
stimates

urnished for plants of 25 lights and upwards.

MANUFACTURING CO.,
65 Fifth Avenuey, New York.

1835, D’1 Davis,Jr. 1849, Palmer & Hall. 185,'Thos. Hall.
THOMAS HALL,

Manufactu’g Electrician & Optician

MANUFACTURER AND IMPORTER OF
Telegraphic, Electrxc, Magnetic, Galvnmc, Optical, and
Meteorological Instruments.

Chemicals, Chemical and Philosophical Apparatus of
all descriptions.

& 1llustrated Oatalogues of each department. &)
Hall’s Patent Medlcal Batterles.

19 BROMFIELD ST., BOSTON, MASS.

IRRIGATING MACHINERY ON THE
Pacific Coast.—By John Richards. An_elaborate dis-
cussion of the modifications that have had to be made
in irrigating machinery to meet the requirements of
local conditions in California. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT Nos. 624 and 6'25.
Price 10 cents each. To be had at this omce and from
all newsdealers.

THE MIND CURE.—BY MARY J. FIN-
ley, M.D. A review ofthe theory of metaphysical heal-
in in its relation to phgs\ology and pathology. Con+
tained in SCIENTI MERICAN SUPPLEMENT, No.
6:27. Price I cents.” To be had at this office and from

all newsdealers.

and furnish hing req

to drill and eomplete same. Port-

able Horse Power and Mounted
Steam Drilling Machines for 100 to

600 £t. Send ﬁcents forillustrated

catalogue.

PierceWellExcavatorCo.

New York.

ICE BOATS — THEIR CONSTRUCTION

t. With working drawings, detaids. and

PREPARE for the PRESIDENTIAL CAMPAIGN.
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Ray’s Patent Folding Transparency.
Something entirely new for Political Clubs,
Street Parades, etc Sta.te, County, and City
Rights for sale. hf'

King Novelty Mfg. Co., Kansas Oity, Mo.

NATURAL GAS INDUSTRY AT PITTS-
burg, Pa.—A brief_ history of the Chartiers Valley Gas
Company With 5 illustrations. Contained,in SOIEN-
TIFIC AMERICAN SUPPLEMENT, No. 627. Price 10
genlts To be had at this ofice and from ail news-
ealers.

To Capitalists and Manufacturers

The undersigned wishes to arra.n%e for the manufac-
ture on royalty, or would sell outright, two simple in-
ventions for which there is a large demand.
CURTAIN HOLDER, made of wire, which is sim-
ple, ornamented, inexpensive, and can be applied readily
to any window casing, and which holds the curtain in

graceful folds.
RACK and WHISK BROOM

TOWEL
HOLDER, made from wire, which may be attached
to any window casing or other convenient support with-
out the use of screws or nails. ¥or further particulars
apply to ANTON AHILQUIST, Ishpeming, Mich.

Improved Bench Centering Chuck. _ Will perfectly center
—® rouud, square, and octa-

gon pieces from 4 in. to
1% in. One of the most
useful, durable, and la-
gbor saving tools ever
made for centering pur-

poses, and is being uni-
versally used. Price $12.

Manufactured by THE
CUSHMAN CHUCK Co.,J
Hartford, Conn.

THE GENERATION OF STEAM.—A
lecture by Geo. H. Babcock delivered in the Sibley
College Course. I. The production of Heat. Furnaces
for burning bituminous and anthracite coal, wood, saw-
dust, waste gas, natural gas, etc., describ ed. II. The
Generation of Steam. Geueralprinci les to be observed
in the construction of boilers. With 14 figures. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.
624 and 6:25. Price 10 cents. To be had atthis office

and from all newsdealers.

S MM\} CARY&MOEN ©

ESCRIPTION ¢, |
SJEEWLEWLRTE EVE sTEELSPRINGs

square, Oval, or Round Smooth Holes.
For carpenter. cabinet, and pattern work, %

4.00, mailed free. Bndgegmn
Gun Implement Co., 17 Maiden Lane, N

Shepard’s New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill
Presses, Scroll Saw Attach-
Iuents, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, ete

Lathes on trial. Lathes on

nt.
éend for catalogue of Outfits
Or Amateurs or Artisans.
Address HA L. SHEPARD,

134 East 2d Street
Cincinnati, Ohio.

R TORA T

Gap Lathe, $125.

du‘ectlons in full. Four_ engravings, showin mode of
construction. -Views of the two fastest 1ee-su1hng boats
used on the Hudson river in winter. y H. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the saile
ing and management of ice-boats. Price 10 cents.
SHORT

BEST %" TELEPHONES

PRICES REDUCED.

Ellsworth’s “‘El Eco’’ Telephones

For short lines and speaking tube pur-
poses. $7.50 per pair.

Send two 2-cent stamps for illustrated
catalogue and circulars.

KNUDSON & ELLSWORTH,
39 Nassau St., N. Y. City,.

Cute, Curious, Catche
10cts. P. 0, BOX 2683,

Pictures

200 ew York

SCIENTIFIC BOOK
CATALOGCUE,

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
mg‘;vol;ks ou morge than fifty different snb?ects Will be
mailed tree to any address on application.

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

FIFTY YEARS' PROGRESS IN TELE-
.—By W. H. Preece, F.R.8. An interestin,
torE:aY paper. lmprovements in _apparatus.
phones, Pneumatic telegraphs, Cables, Railwa
graps. Capital invested in telegraphs. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 60%7. Price 10
cents. To be had at this office. andifrom all newsdealers.

8 LIGHT DYNAMO and MOTOR.

As illustrated in_ScI. AM, of April 23
and 30, ’87, March 17, ’88, and in SCI. AM.
SUPPLEMENT, July 2, 87.

COMPLETE
MACHINES
e OR CASTINGS
NP AND MATERIAL
FURNISHED, ALSO
WIRE FOR THE SAME,

- = /
hoonees W.S.BISHOP. 95 Grano I New Seve®

er night. A

0 ight and pro.

fitable busi-

ness. Magic Lanterns and Vlews of popular sub-
ects. Catalogues on application. Part 1 Optical. 2
athematical, 3 Meteorological, 4 Magic Lanterns, etc-
L. MANASSE, 88 Madison Street, Chicago, Ill.

COMPRESSION OF AIR.—DESCRIP-
tion of Messrs. Dubois & Francois’ improved air com-
pressing machine, devised for the use of the larger in-
dustries and for mining Purposes. ‘With 8 res, illus-
trating the apparatus plan, elevation and detail.
Contained in SCTENTIFIC AMERICAN SUPPLEMENT. No.
435. Pricel0cents. To be had at thisoffice and from
all newsdealers.

£ New Catalogue of Valuahle Papers

contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
freeof charge to any a%i}x;ess.

N & CO.. 361 Broadway, N, Y.

Dial Tabl » _Speak for

PLAY SchooL,Clubaarlor, Bestout,  Osfar
QUARANTINE SYSTEM OF LOUISI-
ana.—]| gJ oseph Holt, M.D. Description of the methods

logue free. 'T.8. DENISON, Chicago, Ll
of disinfection practiced. With 4 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 62%. Price 10
cents. To be had af this office and from all newsdeal-

ers.

REMINCTON

STANDARD

TYPEWRITER

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

STORAGE BATTERIES FOR ELEC-
tric Locomotion.—A paper by A. Reckenzaun. offeri %a
few facts and figures relating to the present state of t!
subject of the application ot storage batteries to 1oco-
motive purposes. Lontain d in BCIENTIFIC AMERICAN
SUPPLEMENT, No. 625. Price 10 cents. To be had at
this office and from all newsdeal ers,

© 1888 SCIENTIFIC AMERICAN, INC.
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ARGHITECTORAL  BOOKS

Useful, Beautiful, and Cheap.

T o any person about to erect a dwelling house or sta~
ble, either in the country or city, or any builder wishing
to examine the latest and best plans fora church, school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS’ AND BUILDERS’ EDITION of the SCIENTIFIC
AMERICAN. -

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

Four bound volumes are now ready and may be ob-
tained, by malil, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to !

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

New and Valuable Books

GARDENING FOR PLEASURE.—By Peter
Henderson. New and %rently enlarged edition. A guide
to the amateur in the Fruit, Vegetable, and Flower Gar-
den. Fully illustrated, cloth, 12mo. Price, postpaid, $2.00

OUR HOMES.—How to beautify them. Full of
suggestions for making the home attractive, and pro-
fusely illustrated. Cloth, 12mo. Price, postpaid....$1.00

A B C OF AGRICULTURE.—By Mason C. Weld
and other writers. A valuable and practical manual.
Cloth, 12mo. Price, postpmd .............. . cents

HOME FISHING A ME WA R —By
Seth Green. pracmcal treatise on Kish Culture.
Cloth, 12mo. Price, postpald 50 cents

Illustmted (‘atalogue sent free on application.

O. TUDD CO.,
751 Broandway, New Yorl:.

TaSLACK BARREL M.
TIGHTSS SPEC IALFYM gy

JOHN GREENWOOD &00.
ROCHESTER N.Y

ASPHALT AND CONCRETE FOOT
Pavements.—A paper by G. R. Strachan, M.[.C.E.,g1v-
ing the experience of the writer and others on asp alt
and concrete, as. materials for foot pavements. Con-
tained in SCIENTIFIC AMERICAN STPPLEMKNT, No.
6:26. Pricel0 cents. To be had at this office and from
all newsdealers.

DELAFIELD’S PAT. SAW CLAMP

With saw for cutting metals.
hack.saw blades. In use overtwo years in all parts of
the country. The new clamps have the edges bevelied
that hold the saw—a great_convenience. Kree by mail
for 50 cents. Discount to dealers. Extra blades ¥-inch
wide, 7 cents each, 70 cents r dozen, by mail.
NOGROTON MFG. WORKS, Noroton, Conn,

Saves all the broken-.

THE DIINIIIHB PATENT WROUQHT IRON BOILER.

'HE Dunping Boiler, Self-Feeding, is the best for Low Pres-
sure Steam Heating, and insures a warm house nlﬁht and

(Over 13,500 11 use)

day. Free from Carbonic Acid Gas and Bmoke. Made in
eleven sizes, smtableBLlo hﬁat tlgle bgl;elleit %‘(;tmze to the
iness Block, in five different styles:

Larm;sidlins leeBoller, wh‘ch requires attent?on but once in ¢
ent; -four hours.

twAsz Surface Burning Boiler, which will burn Hard or Soft

Coal, Wood, Coke or Gas,

AR 8 Hot Water Boi.ler. for Green House and hot water

eating

As a Portable Boiler, to be set without brickwork.

Also in Two Sections, to pass through any door or window,
where whole one cacnot enter.  Steam Engines and Boilersof
all kinds and machinery generally. Manutfactured ut. the
New York Ceniral Iron Works, Geneva, N. Y., .S

Lock Box 40. Send for New [lustrated Catalogue.

Otael Brick Machinas, Driors & Kilna

Gregg’s Steel Brick Machines, Front and Ornamental;
Gregg’s Clay Crusher Roller Mills; Greg ’s Disinte-
rating Mills; Gregg’s Steam Driers for ricks, 11e,
iumber, Paper, Fabrics, etc.; Gregg’s Brick Kilns, Di-
rect, Down Draft, and Compartment; also, Hydro-Car-
bon Furnaces. Pla{mt and Speclﬁcanons by competent
en meers for complete
(5 MANU FAC'I‘URIBG Co.,
23 Wnlnut St., Phllaclelphm. Pa,, U.S.

HARMON’S IMPROVEO

1Leveling Instrument.

With or without Compass.

The boss for Engineers, Machinists,
and all others requiring a low price
Leveling Instrument for ng,
measuring heights, squaring, or get-
. ting any desired angle. Il ustra.ted
3 clrcular sent on recel t of stam
r gﬁ Gﬁ an-
erhll n'eet. Boston, ass.

Niice 1o Facine Builders

The National Cash Register Co. of Dayton, O,, will re-
ceive bids until March 15th for one ﬂrst—class 00 horse
power engme, boﬂer, hes.ter, pump, and purifier, all set

Y run. Proposals are invited from all
ﬂrst-class builders.

AMPBRICAIN

Leather Link Belt Co.

A new article in Belting which
is made of small Leather Link
;roined together with steel bolts.

‘hey have been remarkably suc-
cessful for hard working machin-
ery and belts run half crossed.
4 Y¥or prices and particulars write
H to CHAS, A. SCHIEREN & CO.,
41 e St., New York ; 416 Arcil

St., Phlia.; 8 Federal St., Boston.

GUILD & GARRISON

OOCORLYN, IN. ¥, U. S.
Bullders of Steam Pumps for Water and every de-
scription of Liquids or Semi-liquids. Vacunm Pumps
of the highest efficiency. Filter Press Pumps, Air,
Gan, and Acid Blowers. Air Compressors.
Boiler Feed Pamps, etc.

TrAD® MaRX RIGISTERED.

Blake’s Belt Stilﬂ
THTITITE

~The Strongest, Cheapest,
and Best Fastening for
Leather and Rubber Belt-
ing. Beware of fraudulent
and poor imitations. None
genuine without this trade
mark and picture on the
package.
Greene, Tweed & Co.
Manufacturers,

83 Chambers Btreet, New York.

PATENT RIGETY PO SALE.

APPARATUS FOR BUILDING

GONGRETE BUILDINGS AND WALLS

County Rights, $50. State Rights, $500.
See descriptive notice in SCI, AMERICAN, May 22, 1886,
Send for circulars. Ransome.402 Montgomery St., 8. ¥.Cal,

SHIELDS & BROWNCO.

Manufacturers of

_Sectional

S, 7 ARy

Juuy 31, 1833,

—FOR—

Steam, Gas and Water Pipes, Drums, Heaters, ete.
The Best Non-Conduetor of Heat &Cold in the World,
Send for {llustrated descriptive Circular, and name this paper.

143 Worth Street, 78 and 80 Lake St.,

NEW YORK. CHICACO.

SYRAGUSE WATER MOTOR.

Automatic Governor shutting
oﬁ' a.ll surplus water. The amount of
power developed by these motors is
only limited by the amount of pres-
sBure available and quantity of water
used, We guarantee something which
18 safer than a high rated horse pow-
er, and that is, that these motors will
perform the work satisfactoril g which
they are sold for. Are adapte
inds of light machinery, electric
light dynamos, dairy work, elevators,
hurch organs. Manut’d by TUERK
ETER CO., Syracuse, N.Y.

PIPE GOVERINGS

Made entirely of ASBESTOS.
- : Absolutely Fire Proof.
BRAIDED PACKING, MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES.

CHALMBRS=-SPENCOCHEH OO, FOOT BE. 8TH ST. N. Y.
BRANCHES: Phila, 32 S. 2d S8t. Chicago, 144-146 E. Lake St. Pittsburg, 37 Lewlis Biock.

WATER

This thermometer gives
apermanent and continu-
ous record in ink of the
temperature. The_ chart
indicating hours of the day
and days of the week gives
the degrees of temperature
from 20° below zero to 110°
above.- All instruments
¥ are accuratel adjusted
¥ and warrante The re-
7 cord is easily read and ab-
solutely correct. Sold by
the leading instrument
dealers and opticians
throughout the United
States and Canada, and by

The DRAPER
MANUFACTURING CO.

Owners of the United

fA Statesand foreign patents,

& 152 Front Street, New York
Copyrighted.

The Brper Resonding Thermomel,

; Recording
Thermometer.

LEAD SMELTING.—A FULL DESCRIP-
tion of the Lewis Bartlett process, by William Ramsay ;
{llustrated with 9 engravings. Contained in SCIENTIFIO
AMERICAN SUPPLEMENT, No. 593. Price 10 cents.
To be had at this office and from all newsdealers.

MODEL and g SendforCircmars,

XPERIMENTA| C:EJones&bre,
WORK s5ittity, B s s
VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R. I
THE FORTH RIDGE.—A PAPER BY

A. 8. Biggart, describing the method employed in the
erection of this great engineering work. 8 fig-
ures Contained in SCIENTIFIC AMERICAN SUPPI EMENT

626. Price10 cents. To be had at this officeand
from all newsdealers. .

PERFECT
NEWSPAPER FILE

The Koch Patent File, for
m ines, and pamphlets, has been recently improye
price reduced. Subscribers to the SCIENTIFIC AM-
EEICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
Bl phed for the low price of $1.50 by mail, or $1.25 at the

grese-ving newspaper%

paper  Heavy board sides; inscription
AMERICAN,” in gilt. Necessary for
uvery one who wishes to preserve the paper. f
Address =
MUNN & CO,

Publishers SCIENTIFIC AMERICAN:
L s dl.lgarent from §
aﬂ g Ballin center
ibselrto 17 uonaotthebody.whm
{ tho {e Auer s ARG Pl
me?{emi’%mlg' O S night, sod & Fagiont -
cure Oﬁn

ON 30 DAYS’ TRIAL.
- ES n\
others iscnp shape, wil
cup presses back
A eandche“{ mlﬁk

OTTO GAS ENGINES.
Over 25,000 Sold.

. Horizontal......Otto....Gas Engines.
Vertical......... to....Gas Engines.
Twin Cylinder..Otto....Gas Engines.

Combined.......Otto.. § a8 Hugines
Combined....... otto.. gf'g S};‘Iﬂ‘:ﬁgs
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA.
‘ New York Agenc
18 Vesey Street.

FOREIGN TRAIDE.
JOHN G. ROLLINS & CO., Limited, London, England, an
old established and reliable House, are well situated to
represent American Manufacturers in the sale of their
products in Foreign Countries. Satisfactory American
and English reference if required. Address du‘ect, or
American Office, 4 Stone Street, New York City

CLARK'S NOISELESS RUBBER WHEELS

No more Splintered Floors.
Ifferent Styles. Catalogue Free.
GEQO. P. CLARK,
Box L. Windsor Locks, Ct.

ICE-HOUSE AND COLD ROOM.—BY R.
G Hntﬂeld With directions for construction. Four

Contained in SCIENTIFIC AMERICAN SUP-
PLEMEN’].‘. 59. Price0 cents. To be had at this office
and of all newsdealers.

| ASK YOUR STATIONER FOR THE

NN FABER LEAD PENCILS

JiH
THE BEST NOW MADE

THE COPYING PAD.—HOW TO MAKE
and how to use; with anengraving. Practical directions
how to prepare the gelatine pnd arnd also the anilineink
by which the co 1es are made how to apply the written
letter to the ; how to take off copies oOf the letter.
Contained in CIEVTIFIC AMERICAN SUPPLEMENT, NO.
438. Price 10 cents. Forsaleatthisofficeand by all
newsdealers in all parts of the country.

SUPERIOR
Stationary Engines

i with Plain and Automa-

{ tic Cut-off. Vertical and

Horizontal.

Penna. Diamond Drill Co.,
Birdsboro, Pa.

2000 Fine Black copies of Writing, Drawing, Music.

FAST AUTOMATIC Works automat-

cally with won-
COPIER

derful precision
FAST AUTOMATIO 00., 2 New Chambers 8t., N. Y.

2nd < MACHINERY

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

o“- E ; Encyclo- Diamond Book free,
For Printers, Steam chts, pedia of Drills and 25¢. for
e ing :cvg'ffr"e:’;fmg;:‘)gg_ 700 Engrav Lightning mailing it.
ters, Mechanics. 1to5 ings of Hydraulic American
Fuel, Kerosene. No (Iust. LL WELL Well Works,
Automatic in fuel and water TOOLS, Machines. Aurora, INl,

s supply. Illustrated Cata-
® logue free. Mention SCIEN- HODCE'’S
TIFIC AMERICAN. . .
SHIPMAN ENGINE CO. O\ Universal Angle Union
9 Pearl St., Boston, Mass. ‘%
PATENTED.

Combining an elbow and
union, and can be set at
any angle at which it is de-
gired to run the pipe.
Manufacturers & Wholessle Agents,

ROLLSTONE MACRINE 00., 48 Water St., FITCHBURG MASS.

‘61,000 REWARD !

We oﬂer $1000.00 Reward for a cough or throat
trouble (last sta% s of disease excepne ), which ean
not be relieved by a proper use of Dr. X. Stone’s

nchial Wafers. Sample free, Addr
STONE MEDICINE CO., Qulney, 1m.

RUBBER BELTING, PACKINGC, HOSE.

Oldest and Largest Manufacturers in the United States.

VULCANIZED RUBBER FABRICS
For Mechanical Purposes.
Alr Bralxe EFXTose©
A SPECIALTY.

RUBBER MATS,
RUBBER MATTING,
AND STAIR TREADS.

NEW YORK BELTING & PACKING CO., 156 PARK ROW, N. Y.

JoHN H. CHEEVER, Treas., Branches: 167 Lake St., Chicago; 308 Chestnut St., Phila; 52 Summer St., Boston;
J. D. CHEEVER, Dep’y Treas. Post & Co., Cin., 0. Europe’n Br’ch, Pickhuben 5 Hamburg (Ffeihnfengebiet), Ger.

Machines. York Pa-
tent. YORK MFG.

ICE & REFRIGERATING

© 1888 SCIENTIFIC AMERICAN, INC.

CQ. York, Pa.

forall | |

To Manufacturers!

20! ———

The North St. Paul Land Company, of St. Paul, Minn.,
are desirous of locating on their land twenty more large
manufacturing establishments. There is no place in the
United States better adapted for manufacturing some
lines of goods than St. Paul.

To any one wishing to engage in this business, we are
prepared to offer liberal inducements in land and cash.
Correspondence solicited. We mean business.

The North St. Paul Land Co.,

ST. PAUL, MINN.
CAMERA BELLOWS.—FULL DESCRIP-

tion. With 12 figures, by means of which any amateur
can easily make a camera bellows for himself. Cqn-
tained in SCIKNTIFIC AMERICAN SUPPLEMENT, No.
625. Price 10 cents. To be had at.this office and
from all newsdealers.

Investment
small, prof-
italar

Send R0c.: 0!
mailing
large Illus-
trated Cata-
logue with

full particulars.
Manufactured by

§GOULDS & AUSTIN,

8 167 & 169 LAKE ST.
CHIOAGO. ILLINOIF

CITY OF LONDON AND SOUTH-
wark Subway.—Description of & new underground rail-
way now in course of construction in London. With 7
figures.  Contained in SCIENTIFIC AMERICAN SUPPLE=-
MENT, NoO. 6:26. Price 10 cents each. To be hadat
this office and from ail newsdealers.

ITPAY

t o sell our Rubber Stamps. Free Catalogue
toagents. Chandler & Fisher, Cleveland, O,

FOR -

“Novel Rope Clamp” Patent.
Simple,durable, and serviceable
device to secure rope any thick-
ness without requiring knot.
Most available device of the
kind ever patented Write for
terms. B. DENITHORNE,
Patentee, Phoenixvxlle, Pa.

F‘OR SAILFE:.

.A Water Power Plant suitable for manufacturing of
any kind, situated in Northern Illinois. Solid, well built
stone bulldmg, floor space of 14,000 square feet. A never
failing water power of 150 horse power. Good shipping
facllities by two railroads, C. & N. W,, and C., B.

R. payment in cash, balance on any rcasonab e
Address

. CHURCH, Sterling, Illinois.

$5 COUNTY RIBHTS. | “sudiceer: &
FOR SALE,

length of tlme

Aninterest in Patent_for a Gas
Re%l‘}l ator. or State Right there=

under. PHELPS, 120 West 79th Street, New York.
TARKE THE BETWEEN
Chicagoand Louisyille, In-

cinnati, and all
e Of Florida and

dianapolis,Cin. LMU N U N R UUTF

winter cities |

 Lobizitie Kew Aunany # Cicaan RY (g
the e Sounth,
E. 0. McCormick, Gen. Pass. Agent, Chicago.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1ts circulation
is many times greater than that of any similar journal
now published. It goes into all the States and_T'errito~
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 hags when he
advertises in the SCIENTIFIC AMERICAN.  And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wnién you decide 1 is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger eommission
from the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

Forrates see top of firet column of this page, or ad-

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

CASTING METALS UPON COMBUSTI-
ble Materials.—A paper by A. E. Outerbridge Jr.,-de-
scribing a process of casting iron and other metals upon
lace, embrojderies,fern fronds, and other combustible
materials. With 4 illustrations, Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT, No. 601. Price 10 cents,
To be had at this office and from all newsdealers.
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The §cientific
PUBLICATIONS FOR (883

The prices of the different publications are as follows:
RATES BY MAIL.

The Scientific American(weekly), one year . $3.00

The Scientitic Amerlcan Supplement (week]y), one
year. . .

The Scientific Amencan, Export Edltlon (monthly)
one year,

The Scientific Amerlcan, Archltects and Bullders
Edition (monthly), one year, . . . .

COMBINED RATES.
The Scientific American and Supplement, . 7.00

The Scientific Amerlcan and Architects and Build-
ers Edition, . b5

The Scientific Amencan. Supplement aud Archi-
tects and Builders Edition, .

Proportionate Rates _fo'r Sia: Months
This includes postage, which we pay. Refmlt by postal

or express money order, or draft to order o
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MUNN & CO., 361 Broadway, New York.
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Wovertisements.

Inside P’age, each insertion - = = 75 cents a line.
Back l‘age,. each inseriion - - - 61.00 a Ihle.

The above are charges per agate line—about eight
woras 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 liné, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

IMPROVED SCREW PITCH GAUGE.

'his Gaug TWENTY
SENT BY BIT CHES, SR 111, 12,
MAIL B, % ol
Fo! Tihis is the oNLY gauge
.Lno.n made that can be used inside

anut, as well as on the out-
side of a screw or bolt.

L. S, STARRR®T,
ATHOL, MASS;

Notwithstanding its double Vg
use and value,i s sold for
the same price as thoseof the
olg. style ving less pitches.

N.B.—For Pipe and Brass
work, pitches8, 111.2, 27, are sub-
stituted in place of 36, 38, 40, b
only when especially ordered,
whlch should done by eallin,
Gauge No. 111-2. Price same as a|

mne(’:l‘-ot:ll- “t ll s- STARRETT’ AJKQS
BUFFALO FORGE CO.

BLOWERS £ LXHAUSTERS
- DRILLS -

New Gas Engine
“The Baldwin”

Ezhibited at’the late American Institute Fair, New York.

A four horse-power engine in connection with storage
battery, running 84 1ncandescent electric lights (and
wlthou battery, 82 lights), giving a perfect li with

all the steadlness that can be obtained from t e *highe
speed steam engines in common use fur electric lighting,
and permitting any number of lights to be shut off or
turned on without affecting the remaining lights in the
slightest degree. A marvel of beauty, perfection, and
power, adapted to lighting, pumping, and all purposes
where a safe and cheap power is required. Manufa.c-
tured and guaranteed b

Otis Brothers & Co.,

Elevators and Hoisting Machinery, |

38 PARK ROW, NEW YORK.

for
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Mention this paper.

DISEASES OF DYNAMOS.—A PAPER
b -8, P, Thompson, D. Sc,, discussing the maladies to
which dynamo machines are lable, and their treatment,
cure and prevent.ion. Cantained in SCIENTIFIC AMERI=
OAN SUPPL; 2% - Price 10 ceuts.. To hofgd
at all newsdealers. R

THE MODERN ICE YACHT. — BY
Geo. W. Polk. A new and valuable t];a containing
full practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contalned in SciEN-
TIFIC AMERICAN SUPPLEMENT. o. 6‘ Price 10
cents. To be had at this office and mndaa.lerﬁ.

PATE

JACKET xtr'n.zs,

Plain or Porcelain Linad. Tested to 100 tb.
pressure. Send for Lists.
HAND, BGRR & CO.
614 and 616 Market St. Phﬂa.deiphia. Pa.

Barnes’ Foot-Power llacmnery.
Complete outfits for Actual Worksnop
Business Read what a customer_says:
*Considering its clﬂmclty and the ac-
ess of your
not see how it can be produced at such
The velocipede foot-power
elegant. 1 can turn steadily
and at night feel as
had@ been walking
Iggzcn tive Catalogue and
.F.&JOHN BARNES
Co. Address 1999 Main St., Rockford, 111,

PATENTS.

MESSRS. MUNN. & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICA

low cost.
18 simp!

for'a whole da
little tired as i

und.”

ASBESTOS CEMENT FELTING.
AIR-CHAMBER COVERING.
SECTIONAL PIPE COVERING.
ASBESTOS LINING FELT.

mevican,

Samples and llustraled Pamphlet “Steam Saving and Fire-Proof f Malerials” Freo by Mal
H. W, JOHNS MANUFACTURING CO..

BOLE MANUPACTUREESOX
—W.Johns’Fire and Waser-Proof Asbestos Rooflng, Sheathing, Bullding Felt,'_
Asbestos Steam FPackings, Boiler Coverings, Roof Paints, Fire-Proof Paints, etce
YULCABESTON, 2Moulded Piston-Red Packing, Rings, Gaskets, Sheet Packing, etc.

Established 1858. 87 MAIDEN LANE,”NEW YORK.

Glll“ll..‘m LPHIA.

ATCHMAKER

Before buying. send for Prlce List of
Whitcomb Lathe, Webster Foot=-
Wheel and our 'l‘nbie of Equivaleunts,
American Watch Tool Co.,Waltham, Mags. 4

MACHINERY PALACE OF THE PARIS
Exhibition of 1889.—~Description of the main gallery of
the machinery Palace, and ot the 362% foot trusses
which are to be used in its construction. With 2
Contained iin S8CIENTIFIC AMERICAN SUP-
4. Price 10 cents. To be &t this
m ail newsdealers.

STEAM. YACHTS AND PLEASURE BOATS.

gravings.
PLEMENT,
office and’

Hulls, 19 to 40 ft., Strongm and best obtaingble models.
Stationary and Ma Engines and Boilers.

Petroleum Huel. Simple, Safe, Compact, Durable, Cheap.
102

Sues and. Prices. Send Stam
lo ues HO AS KANE & COMPAN
abash Avenue, Chicago, Ill., U. 8.

for Cata-~
» 137 and 139
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New York, 105 8ty

71 John 8. Milk 8t., Boston.
t., Phila. 54 Dearborn St., cmcago
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120 AMERIGAN BELL TELEPHON O,

95 MILK ST. BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
“7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

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

THE ACME WRENCH

The best made, all gteel, and warranted

8 Sizes. CAPITOL MANUFACTURING CO.,
Loomis and Taylor Streets, Chicago, ilis.

YVELOCTTY OF ICE BOATS. ' .ACOLLEC

tion of interesting letters to the editorof the SCIENTIFIC
AMERICAN on the questlon of the s; of ice boats, de.
monstrating how and why 1t is that these_craft "sail
mter than the wind which propels them. INlustrated
Contained in SCIENTIFIG
ICAN SUPPLEMENT, No. 214, Price 10 cents. To

e had at this office and from all newsdealers.

‘Wallen’s Patent.

anﬁple, by mail, 50 Cents.

< TUNIQURE’ Scroew Iolding Screvw Driver.

The ALFORD & BERKELE
COMPANY, Sole Agents, 77
Chambers 8t., New York

P. 0. Box 2002.

i For
Handling

§eodfor | BORDEN, SELLECK & CO.,$

HARRISON CONVEYOR!
6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&0.

Sole
Manu'Pers,

$Chicago, lIL

(CLUMBIA

BICYCLES
T RICYCLES

S %< TANDEMS

GUARANTEED=HIGHEST GRADE
ILLUSTRATED CATALOGUE:-FREE,
—==¢ Popg Mra.Co.

79 FRANKLIN ST- BOSTON

BrancH || 12WARREN ST.NEWYORK
HousEs||291 W ABASH AVE.CHICAGOD.
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KTo ENGRAVING ©-

. 67 PARK PLACE ,NEW YORK:

TENGRAVING FOR
-ADVE RTiS51

TAL USTRATIVE ANG
URPOSE S

amine improvements, and to Act as Solicltors of Patents
for Inventors.
In this liné of business they have. had forty-one years
¢, and NOW have W led facili for the
ation of ‘Patent Drawings, Speciﬂcanons and the
groseent«ion of Applications for Patents in th Umted
tates, Canada, and Foreign Countries. \lessnM.nnn
Ca. alsoattend to the preparation of Caveats. Copyrights.
for Books. Labels, Reissnes. Assl ments. and Reports
on Infringements of Patents. 11 businesy’ intrusted to
them is done with special care and promptness, on very
reuonable rms.
t;‘xﬂlet sent free of chaﬂze, on application. con~
min 1 inforpation about Patents and how to fo-
cure them. directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
m:&t"m ReJected Cases, Hints on the Sale of Pa-

Wealso send Ireeof charge, & Synopsis of Foreign Pa-
Laws, showing the cost and method of securing
patents in all the prlnmpal countries of the world.
MUNN & CO., Solicitors ot Patents,
E 361 Broadway, New York.
BRANCH OFFICES.—No. 623 and 64 F Stroot. Pa-
" eifie Building, near Tth Street, Washington, D.

USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional

their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
dirfferent subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address, i

MUNN & CO., 361 Broadway, New York.

men, of all classes, need good books in the line of |

- = COMPLETE STEAM PUMP -~
ONLY SEVEN DOLLARS #: =
DERM 'lAN’\ THIZ. PUMP

QOF YOQOuUR
DEA

OR WQ?TE

TOUS TOR PRICES:

VAN
CN

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one
lllnstration of cold house. for ervi frait from
season to season. The air is kept opure through-
out the yearat a temperature of from 4 Con-
tained in SCIENTIFIC AMERICAN SUPPLEM!:NT No. 1 16.
Price10 cents. To be had at this officeand of all news.
Qealers. \

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P.,

equal to anything in market. ©

A Large Lot of 2, 8 and 4-H. Engines
‘With or without boilers, low for cash.,

B. W. PAYNE & SONS,
Box 15, Bimira, IT. ¥.

M__L MIAE
CINNATI,

BARREI., xn,

Hogshead,
.STAVE MACHINERY-

Over 50 varieties manu-
ured by

- BUFFALO, N. Y.

Trass Hoop Driving. Ee & B. Holmes,

Shafting and Gearing.Tex&l?Al‘ﬁi?Ql‘l??y'

2 I’ B.I‘ld Weod oy

l THOS. WOO0D & CO,
hiladelphia, Pa,
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MANUFACTURED BY
J.F.Pease I‘urna.ee Co.

Syracuse, N, Toronto, O
206 Water Btreet, New York. 7 Union 'Street Boston.
177 Kast Randolph Street, Chicago.
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cieniific American
. ESTABLISHED 1846.

The Most Popular Scientifie Paper in the World.

Only 83.00 a Year, including Postage. .
52 Numbers a l"rYe‘t’l!r.um, Weekly

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful iuformation and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufuctures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natyral History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent forone year—52 numbers—
postage prepaid. to any subscriber in' the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

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

The safest way to remit is by Postal Order. Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray,but is at the sender’s rigk. Ad-
dreas all letters and make all orders, drafts, etc., pay-

able to
DMTIIIT & CO.,
361 Broadway, New York,
—_— - .

TEXE

Scientific American Supplement.

. This is a separate and distinct publication from
THe SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated deseriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archeology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
aechnology, Manufacturing Industries, Sar.itary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication.

_ The most important Enjineering Works, Mechanisms,
and Manufactures at home and abrosd are illustrated
and described in the SUPPI.LEMENT.

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

MUNN & Co., 361 Broadway, N. Y,
Pablishers SCIENTIFIC AMERICAN.

Builders 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 ot Architecture, rich-
ly adorned with elegant plates in colors, and with other
flne engravings; illustrating the most interestingex-
amples 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 those of very mod-
erate cost as well as the more expensive. Drawings in
pérspective ‘and in color are given, together with full
Plans, Specifications, Sheets of Details, Estjmates, 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
newsdealers. $250 a year. Remit to

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

PRINTING INKS.

“Scien American® is printed with CHAS
ENEUJOHNSON&CO’S . Tenth and Lom-
8ta., Phila., and 47 Rose St., opp. Duasne 8t, N. Y,






