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THE BRUSH ELECTRIC WORKS
AT CLEVELAND, OHIO.
BY H. C. HOVEY.

The remarkable inventions
of Mr. Charles F. Brush have
been made available and re-
munerative by the Brush
Electric Company, who are
the sole owners of all his pa-
tents. This combination of
inventive genius and business
sagacity has, within the last
decade, done much to revo-
lutionize the artificial illumi-
nation of the world, and built
up a business in whose vari-
ous branches more than
$25,000,00) are now invested.
The earlier experiments and
achievements of this company
have already been described.
(SCIENTIFIC AMERICAN, April
2,1881, Nov. 1, 1884 ; and SuPp-
PLEMENT, No. 274.) Myobject
now is to lay before the pub-
lic a full account of the works
in their present enlarged and
highly improved condition.

The entire area oceupied by
the buildings is about seven
acres. The main machine
shop is one story high and 265
feet by 122 feet in its dimen-
sions. The ‘‘cathedral,” so
called on account of its pecu-
liar shape, is two and a half
stories high, and measures on
the ground plan 200 by 100 feet.
The power building is 120 by
110 feet; the carbon house,
600 by 62 feet; the pattern
room and carpenter shop, 120
by 70 feet ; the lumber rooin,
80 by 50 feet ; the coke house,
two stories high, 160 by 60
feet ; besides the oil room, tin
shop, blacksmith shop, sta-
bles, etc. There are five tall
chimneys, about 125 feet high,
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besides several smaller ones.
There is an exhibition hall for
showing all the styles of
lamps, dynamos, electroplat-
ing apparatus, electric mo-
tors, and other machines con-
structed here. An incande-
scence machine in the factory
supplies whatever light may
be needed, and there is an
auxiliary storage battery in
the basement, the current for
charging which comes from
a machine in the factory.
This same machine also
charges the batteries for
several oftices in the factory,
for the engine room, the arma-
ture and magnet department,
and the stables.

The main shops are entered
from Mason Street, where is
also the time keeper’s office.
Happening to be there at the
close of the day, I noticed that
each of the 400 workmen who
filed through the gate drop-
ped acard into a box provided
for the purpose. On inquiry
I learned that at the begin-
ning of each day’s work every
workman is provided, as he
enters the” factory, with a
daily time ticket, on which
he records during the day
the particular kind of work
he is doing and the mumber
of hours he has worked.
These tickets are all collected
at night, and by this simple
system the superintendent
readily keeps track of the
workmen, and ascertains the
exact cost of all repairs and
all new work.

In the main shop are manu-
factured the dynamos, arc
lamps, and indeed all other

(Continued on page 308 )
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GENERAL MANUFAGTORY OF THE BRUSH ELECTRIC COMPANY, CLEVELAND OHIO.—INTERIOR OF MAIN MACHINE ROOM.
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STATE INTERFERENCE WITH PATENTS.
The Supreme Court of the United Statesdecided long
agothat all State laws for regulating the sale or dispo-

sition of patented inventions were unconstitutional

and void, for the reason that the exclusive authority
in such matters is by the Constitution exclusively vest-
ed in the Congress.

For some unexplained reason, the authorities of the
State of Indiana have for years treated the Supreme
Court decisions with contempt, and there are to-day
among the Indiana statutes several laws relating to
patents that are at variance with the paramount au-
thority of the United Statgs. The most recent Indi-
anian effort in this line is the new State law that regu-
lates the price at which patented telephones may be
sold. The law specifies that no telephone company
shall charge more than $3 a month for use of same ;
thus taking entirely away from the patentee all voice
in or control of hisinvention. The validity of this law
has been sustained by the highesttribunal of the State
of Indiana, and is now in force there. The result is
that the Bell telephone companies have in several of
the cities of the State withdrawn their instruments
from use, as the amount allowed by the locallaw is not
sufficient to pay them any profit.

This action of the telephone company has proved so
inconvenient to the Indiana law givers that they have
applied for Congressional relief, and the Hon. Mr.
Holman, Representative of the State, has introduced
the following curious bill :

*“ A bill to secure to the public the use of patented
inventions.

“Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assem-
bled, That all persons or corporations, whether own-
ers or licensees of patents granted by the United States,
are prohibited from withdrawing any machine or pro-
cess from public use because of any regulation of the
tariff of charges by the Legislatureof any State or Ter-
ritory wherein such machine or process is being used,
without the consent of such Legislature.”

This bill adds one more to the various schemes of

legislation hostile to inventions now before Congress ; :

like the others, let us hope it will suffer defeat.

Indiana has profited vastly, in common with all of
the States, from the many new industries and manu-
factures which inventive genius has created and given
the country. The industrial prosperity of the State is
largely based upon the wealth which has been brought
in to her by the use of new improvements and inven-
tions. If they are to be withdrawn or discouraged,
property values must necessarily decline, and manu-
facturing industries must be removed to more conge-
nial places. With a strange inconsistency, the Indi-
anians, by their own laws, deal themselves injurious
blows, and then seek the aid of Congress to avert the
resulting mischief.

————t O ——
THE PROPOSED EXTENSION OF PATENTS.

We have already given a summary statement of a
number of bills that have been brought before the
present Congress for the practical nullification of pat-
ents. As patents are a source of wealth to the country,
and therefore to be fostered, not attacked, these bills,
in their objects, deserve condemnation. Whether an
invention be regarded as a property per se, or as only
acquiring that status after patenting, the simple
material interest of the Government requires that
inventors should be encouraged, not repressed. Hence

839 |it is a matter of some interest to find a bill presented

(H. R. 4,034) that on its face at least seems designed to
protect, not assail, the inventor. In this sense it is a
decided novelty; but it only goes a certain distance
on the right way, but not far enough.

The bill applies to all patents ever issued, or issued
and extended, or reissued, expired or unexpired. On
application, the Commissioner of Patents is authorized
to extend them for an additional period of eight years.
Such extension is not to confer the right to damages
forany infringement committed between the expiration
of the original patent and its renewal. The interested
party, who may be inventor, or administrator, or exe-
cutor, must prove the value of the invention, and show
what profit it yielded such party or parties. Publica-
tion in the District papers and elsewhere of the pro-
posed extension is provided for. Should the patent be
shown eligible for extension, a total fee of twelve hun-
dred dollars is to be paid. Two hundred is a prelimin-
ary fee, to be paid before publication ; one thousand
dollars is the final fee, to be paid before issue.

On its face, as providing for the possible extension
of all patents ever granted, this bill might appear
revolutionary. But it is hedged in with so many pro-
visions that this character is to a great extent re-
pressed. Thus, the size of the fee required would cut
off many applications. All expired patents that are to
be renewed under it must have their application filed
within six months of the date of the passage of the bill.
This provision would operate in the same way as the
high fee. The bill would insure a busy six months
among the patent lawyers and in the Patent Office.
The amount of applications that would be filed in that
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period would exceed all precedent. Many a device,
duly patented, that yielded the patentee a very poor
ireturn for his ingenuity, has now, as the basis of im-
provements, mounted into great importance. Many
of the early patents covering the modern straw cutter,
the plow, washing machine, churn, sewing machine,
mower and reaper, the planing machine, the vulcan-
ized India rubber. the telegraph, and Hundreds of
other great inventions, would certainly claim the new
lease of life. The amount of revenue to be derived
from some of these patents, if revived and extended at
'this day, would be simply fabulous.

Not only would this bill benefit some of the early
inventors. The patent lawyers in the new infringe-
ment suits which it would occasion would reap a rich
harvest. The circuit courts would have more of their
time than ever devoted to patent cases. It would be
mterestmg to see how the old patents would now be
'treated when they reached the Supreme Court. There
would be a probability of more rigid construction
being awarded their claims than they received in for-
mer days.

The limited time within which application under
this bill is to be made would prevent many extensions.
But all unexpired paying patents would certainly be
extended under itif allowed. In otherwords, the terms
of many important patents would be extended to twen-
ty-five years.

In this there would seem little objection. The award
of a patent right is by the best authorities considered a
bonus from the Government. Property in ideas has
never been recognized. All protection accorded them
is considered artificial, and in the nature of a mono-
poly. The term of a patent is the measure of the
bonus. Otherwise, as a matter of simple justice, patents
should be awarded for all time, and the Patent Office
would become a simple office of registry. A twenty-
five years’ term would not from this standpoint seem
too great a reward, especially when it is remembered
that the last eight years would be conditional on an
| insufficient return having been yielded by the term of
the original grant.

The bill has a great deal of good in it. Any provi-
‘ sion for the indiscriminate extension of all expired
patents would be so revolutionary as to deserve oppo-
sition. But the present bill has so many lihitations
that it would not seem destined to do any harm in this
regard. Indeed, it may be considered to err in the
other direction.

If expired patents are only to have a limited time for
securing their extension, six months does not seem
enough. The amount of the fee is quite "dispropor-
tionate to the prevailing rates of the Office. These
two features give the bill a disagreeable aspect, as, to
say the least, they suggest the possibility ofits being
presented in the interest of some particular corpora-
tion or patentee.

The one and only restriction needed is contained in
the provision that the applicant must show that he has
been insufficiently rewarded for his work. This prop-
erly acted on would suffice. No high fee or restriction
of period of application is proper.

In such a bill as this, it would be well to insert some
special clause relating to extension of claims. Manyan
old patent of greatest merit would be useless on ac-
count of its restricted claims. If justice dictated the
extension of a patent, the same quality would suggest
the propriety of seeing that its claims were made to
cover the essential features of the device, and its points
of novelty judged by the state of the art at the period
of its original date of issue. The scope of the claims
might justly be determined in the extension proceed-
ings. The present treatment of expanded claims of re-
issues by the Supreme Court is a subject of general
criticism among patent lawyers.

e - — e
New Process of Manufacturing Car Wheels.

At the works of the Dickson Manufacturing Co., in
Wilkesbarre, a new machine and process, patented by
J. J. Carr, has been tested with satisfactory results.
It is claimed that while on the old method of mould-
ding, casting, dressing, and boring the wheels the ave-
rage product of three men per day of twelve hours is
eighteen wheels, with the new process the same num-
ber of men can turn out one perfect wheel every min-
ute, or 720 wheelsperday. The principal feature seems
to be the substitution of a steel core for one of sand in
casting the wheel. This has been tried before, but no
one had hit upon a means of getting this core out of
the wheel after it was cast. This is now accomplished
by a center key, which falls out upon a single stroke of
the hammer and lets the steel core drop out, leaving
the hole in the wheel perfectly true, and ready to be
put upon the axle without any dressing or boring.
The sand is run into the moulding boxes by a hopper,
and both matrices are moulded and the pattern drawn
out by the single revolution of a shaft driven by steam
power. The matrices are borne away upon movable
platforms to the cupola, and then the piece iscast as
under the old process. The moulding is done as rap-
idly as a revolving disk can carry the boxes under the
pressers.
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Nutritious Baking Powders.
BY PROF. CHAS. A. DOREMUS, ADJUNCT PROF. CHEMISTRY AND TOXI-
COLOGY, BELLEVUE HOSPITAL MEDICAL COLLEGE, NEW YORK.

The public has been educated in the last few years
to regard the quality of bread from other standpoints
than that of whiteness solely. Greater perfection inthe
cooking of breadstuffsis now demanded than any other
single article of diet.

Next to a fine flour, the quality of a loaf depends
more upon the method adopted to give the bread a
porous nature than upon any other single element in
its manufacture.

The lightness or porosity of bread, as well as that of
all varieties of crackers, biscuits, pastry, and the like,
is the result of the expansion of one or more gases in
the dough. This expansion is generally effected by
heat, but may be the result of relieving the gas or
gases of the atmospheric or artificial pressure to which
the dough is subjected.

In 1856, we have the first suggestion of a solid inor-
—ganic acid or acid salt to take the place of the tartaric
or citric acid hitherto employed. The suggestion came
after a mature consideration of the subject, and was
based upon an extensive experimental research. It
marked anew departure in the art of bread making.
It opened a series of investigations on the whole sub-
jeet of bread making, which, though controversial in
their character, added greatly to our knowledge of this
art in all its details, and was the cause of extensive re-
searches being made in cognate fields of science.

On April 22, 1856, Prof. E. N. Horsford secured his

letters patent for the manufacture and use of an acid
phosphate of lime to be incorporated with starch and
bicarbonate of soda, and thus serve as a baking pow-
der. This is the first instance in which, besides act-
ing as an aerating agent, a baking. powder was to add
nutritive elements to the bread. Phosphatic powders
are to-day the sole exemplification of this important
principle. The natural phosphates removed from the
grain in the process of bolting the flour are, by Hors-
ford’s method, restored through the baking powder.
While the residues which all baking powders leave, ex
cept those which consist of salts which volatilize com
pletely under the heat of the baking oven, are of a
ndature which makes it a matter of doubt whether they
should be introduced into the system, in the case of
the phosphatic powders the residue is of positive
value, and is not foreign to the flour, but composed of
the same salts, practically, which form the ash of the
cereal grains.
" It is a serious problem for the physiological chem-
ist to discover the best method of supplying the
human system, especially an exhausted one, with the
requisite amount of phosphatic food for the organism
to remain in health. The phosphatic salts are never
wanting in the most nourishing varieties of food,
whether vegetable or animal. They are closely allied
to all the vital functions, are constantly being elimin-
ated from the body, and must be replaced by a fresh
supply. The testimony of thousands goes to show that
under the prevalent conditions and habits of American
life, there are few who are not greatly benetfited when
they partake of these same phosphates as restorative
agents. The sales of phosphatic preparations for me-
dicinal use, or as a mild tonic, have assumed enormous
proportions.

In this connection it may not be amiss to mention
the high favor with which the Austrian officials re-
garded the use of the phosphatic powder for bread
making for the army. It was my good fortune to be
one of the witnesses of the experiments made by Prof.
Horsford before the commission detailed by the Aus-
trian Minister of War, at the Vienna Exhibition of
1873, in which he demonstrated the possibility and
great usefulness of phosphatic baking powders for an
army in the field. A brief account of these experiments,
which proved most successful, was incorporated by
Prof. Horsford in his elaborate report to the United
States Government, and published by it under the
title of * Vienna Bread,” but the modesty of the author
prevented his giving this part of the subject the notice
it deserved.

Elaborate experiments on the effect of the residue
left by certain baking powders on gastric digestion
showed that the digestion of albumen by gastric juice
was greatly retarded by the residue which would be
left in biscuit made by cream of tartar baking pow-
ders. Besides retarding the digestion of albumen, it
was observed that the tartrate residue rendered the
mass liable to fermentative changes.

That the phosphates can have any detrimental in-
fluence on either gastric or intestinal digestion is im-
probable, since the juices of the digestive organs con-
tainthese salts in relatively large proportion. Indeed,
at one time, the acidity of the -gastric juice was con-
sidered by many to be due to the presence of phos-
phoric acid in combination. Practically, the ‘‘acid
phosphate,” as prepared by Professor Horsford, has
been found to act with great benefit in some types of
dyspepsia. While there are many baking powder
mixtures of quite dissimilar composition, yet they
have essentially but one office, that of raising
bread. Their action may take place at the time of
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kneading or subsequently. They may possess some
advantage in regard to cost or quantity to be used ;
in the residue, if there is any, being either smaller or
less injurious than some other ; but in all cases, save
one, the element of adding a nutritive character to
the bread is entirely lacking.

Unless a phosphate form one of the ingredients of a
baking powder, there is no residue left of nutritive
value.

We are in the position to-day to select from among
many of approximately equal value in other respects,
a powder which shall, through the foresight of one
versed in science, surpass all competitors in possess-
ing the additional quality of restoring or adding to
the flour nutritive elements.

—_— et r—————
DISCOVERY OF TW(O NEW COMETS.

On the evening of April 27, 1886, it was my good
fortune to discover the first comet of the present year.
It was situated in the constellation Cassiopeia, and in
the same low-power field with the star Kappa. Itsap-
pearance was that of a large round nebulous body,
with slight central condensation and no tail. Its mo-
tion was about one degree daily in a southeasterly di-
rection,

Again, on the Saturday morning following, or on
May 1, it was my privilege to discover still another

BROOKS’ COMET No. 1.—1886,

BROOKS' COMET No., 2.—1886,
TELESCOPIC VIEW ERECTED.

comet. - This one was situated in the great square of
Pegasus, in the eastern sky. The comet’s position at
discovery was 23 hours; north declination 21 degrees,
with a northerly motion.

It has a small though bright star-like head and a fine
tail, indeed, a most beautiful telescopic comet. It
very much resembles the great comet of 1858—Donati’s
—when telescopic. It cannot be that comet, however,
for it has a period of 3,000 years.

As a matter of interest and record, and showing the
different characteristics of these two comets, which
have visited our heavens together, I append drawings
of the same. Comet No. 1is visible the entire night,
in the northern heavens, being circumpolar; while
No. 2is visible in theearly morning sky. Both comets
were discovered with the 9 inch reflector of this ob-
servatory, and may be observed with telescopes of half
that aperture. WiLLiaM R. BROOKS.

Red House Observatory, Phelps, N. Y., May 5, 1886.

—_——etr— y
THE ALADDIN COOKER.

The Honorable Edward Atkinson, of Boston, whose
interesting article, entitled ‘ The Price of Life,” ap-
peared in the SCIENTIFIC AMERICAN'of April 10, writes
us that he has received a large number of letters of in-
quiry concerning the cooker mentioned in the article,
and in answer to his correspondents he would like
an engraving and description of its construction to ap-
pear in these colummns. We are glad to oblige Mr.
Atkinson, and at the same time we believe the sub-
ject will interest many of our readers. The engrav-
ing will be found on another page. Mr. Atkinson dis-
claims any intention of patenting the invention, and,|
wishes the publie to have the benefit of it.
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Cost of Different Kinds of Walls,

The following, from the Nutional Builder, shows the
comparative cost of frame, brick, and stone walls.

The first idea that naturally suggests itself, after the
general plan of arrangement has been perfected, is
what material shall mainly enter into the construction
of a building, brick, stone,or wood. In nearly every por-
tion of the Eastern, Middle, and Western States, these
three building materials can readily be had, and the
cost of produetion does not vary much in any locality.
Assuming, therefore, that the first cost is the same in
the above localities, we mniay easily arrive at the ulti-
mate cost of construction. For the purposes of this
article we may assume the cost of good common brick,
during the summer to be $8.00 per thousand; cost of
labor and mortar to lay the same in the wall, $4.00 per
thousand, wall measure. 'The cost of good quarry
stone, assumed at $10 percord; the cost of labor and
mortar to lay the same in the wall, $8 per cord of one
hundred feet. The cost of framing lumber $12.00
per thousand feet; labor and nails to put the same
up, $6.00 per thousand. With these prices as a basis
it is a matter of computation only to arrive at the
proportionate cost of each material after it has been
worked into the walls. As an example, suppose we
have ten feet square of plain wall to build, what will
be the comparative cost ? Ten feet square equals one
hundred superficial feet. If to be built of brick twelve
inches thick, estimating 2214 brick to the superficial
foot, would take 2,250 brick; cost in wall per thousand,
$12.00, equals $27.00.

To lay a good rubble stone wall, it should be 18 inches
thick; therefore, 10 feet square, or 100 superficial feet,
of stone wall 18 inches thick, at $18 per cord of 100 feet.
would cost $27.00. In estimating a frame or studded
wall there should be included first, the studding, say.
2 x 8, 12 inch centers; second, the outside sheathing of
1 inch surfaced boards; third, the siding of clear pine.
For this example we have placed the cost of rough
lumber at $18.00 per thousand, put up. We will as-
sume the cost of the inch surfaced boards for sheathing
to be $25.00 per thousand, iucluding labor, nails, and
material. Siding at $40.00 per thousand, including
lumber, labor, nails, and waste. Ten feet square, or
100 superficial feet, of 2 X 8 studding, at $18.00 per
thousand, equals $2.43. The same surface, covered
with surfaced boards at $25.00 per thousand, costs $2.50;
125 superficial feet of siding, at $40.00 per thousand,
equals $5.00, allowing one-quarter for lap and waste.
Thus we find the total cost of the frame wall to be
$9.93. Add to this the cost of painting the same, one
square, at $3.00, we find the cost to be $12.93. Com-
paratively, therefore, we find the cost of 100 superficial
feet of wall built of the three leading building mate-
rials of the country as follows :

Common brick...... 00000 G0000080O0B0BE0000000000300500 $27.00
Rubble BtONne.........coievieiiiiiierinces sieirennnaiianes R7.00
3 0 Eha0a6000 H608000000000500000 500036000005 006 0ABEaE0a 12.93

The cost of window and door frames, cornices, etc.,
may be estimated about the same in either building.
In brick and stone buildings we find the additional
cost of cut stone window and door sills, water table,
ete., but the cost of these adjuncts does not enter into
the first cost of the walls, and should rather be esti-
mated on separately or considered as additional items

of cost that may be dispensed with if necessary.
_ —etr—

The May Comets.

Early in December two comets were recorded, which
were named from their discoverers Comet Fabry and
Comet Barnard, and which gave promise of becoming
much brighter than the ordinary telescopic comet.

From the tables of position published by the Berlin
Observatory, it seemed probable that at the time of
greatest brilliancy, during the first week in May, both
comets would be visible to the naked eye, high up in
the northwest and early in the evening. They have,
however, failed to realize these anticipations; they cer-
tainly have not become the promised ** conspicuous ob-
jeets,” and it is, indeed, extremely doubtful whether
they have anywhere been seen without the aid of a
telescope. Unless there should be some sudden and
unexpected increase of brilliancy during the coming
week, both Comet Fabry and Comet Barnard will sim-
ply add two new names to the long list of telescopic
comets.

The two other comets which have been recently dis-
covered in the same general quarter of the sky are as
yet remote and undeveloped, and, therefore, of small
general interest.

CLEAR SHELLAC VARNISH.—To get an absolutely
clear solution of shellac has long been a desideratum,
not only with microscopists, but with all others who
have occasional need of the medium for cements, ete.
It may be prepared by first making an aleoholie solu-
tion of shellac in the usual way ; a little benzole is then
added, and the mixture well shaken. In the course of
from twenty-four to forty-eight hours, the fluid will
have separated into two distinct layers, an upper alco-
holic stratum, perfectly clear, and of a dark red
color, while under it is a turbid mixture containing the
impurities. The clear solution may be decanted or
drawn off with a pipette. —National Druggist.
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COMBINED CHIMNEY AND VENTILATOR.

The central flue or chimney proper is upheld by an
exterior casing provided with a foot plate arranged to
be secured to the roof of the building. Thisfoot plate
extends inward toward the flue, but does not touch the
flue, there being connected to the inner flanges of the
plate an incasing tube extending downward and with-

EBERHART’S COMBINED CHIMNEY AND VENTILATOR.

in the apartment where the stove is located. The bot-
tom of the flue is closed by a perforated ring and a soot
box held in position by a clasp, while above the flue
there is a conical cap. The exterior casing is rectangu-
lar and the top is pyramidical. It will be seen that
there is a continuous air space reaching from the lower
to the upper end of the flue. This space acts as an out-
let for the vitiated air of the apartment, which finds an
escape through openings in the top of the casing. This
current of air, besides ventilating the apartment, pre-
vents any excessive heating of the casing or in-
closing tube. The stove pipe is inserted through
a hole as shown in the lower part of the cut. This
chimney is easily cleaned, and, as its entire weight
is supported from the roof, it may be placed in any
position desired.

This invention has been patented by Mr. John
S. Eberhart, of Laporte City, Iowa.

-0

WHITE RUBBER BACK (SQUARE PISTON PACKING.
Anything which will add to the durability and
efficiency of the packings used in steam engine
cylinders, valves, and stuffing boxes cannot fail to
command the earnest attention of engineers and
mechanics, and we therefore illustrate a recently
patented improvement of the New York Belting
and Packing Company in this direction. That part
of the packing which comes in contact with the
piston rod is made of successive thicknesses of cot-
.ton duck, cemented together with an elastic lubri-
cating compound ; but a dark rubber has heretofore
been used, with which, under the high temperature
to which such packings are often subjected, the
rubber back loses its elasticity, and fails to act as a
spring to keep the packing against the piston rod.
The improved packing is designed to overcome this de-
fect by combining with fine Para rubber a special

o '\‘ N ]
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AN IMPROVED PISTON PACKING.

lubricating compound, capable of withstanding a high
degree of heat for a long period. This packing is war-
ranted to stand a temperature of 50° F. higher than the
regular dark rubber piston packing, and to endure300°
F. for a long period. It may be applied in separate
pieces, as washers, as shown in our illustration, or in a
continuous piece with the ends skived off to make a
square fit. Figs. 2 and 3 are side and end views of this
description of packir the convenience, durability,

Seientitic Imervican,

and satisfactory working of which, even as heretofore
furnished, have long made it a favorite with those hav-
ing charge of the running of steam machinery.

This packing is made only by the New York Belting
and Packing Company, No. 16 Park Row, New York
city.

POV wou
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Natural Gas for the Cambria Iron Company.

The new natural gas district at Grapeville, Pa., some
miles south of the now famous town of Murraysville,
promises to be of increasing importance. The second
well has been drilled, and affords a larger show of gas
than the pioneer boring. Four or five additional wells
are being put down, and the future of the district is re-
garded as assured. A ten inch pipe line has been pro-
jected to carry the gas to Johnstown, a distance of
about thirty-five miles. It is designed to supply the
large iron and steel works of the Cambria Company,
and also the 30,000 citizens making up the population
of Johnstown and the associated boroughs. About
five miles of the line have now been laid, and a
large force of men are pushing the work forward. It
is probable that the line will be completed some time in
August or September.

‘We are indebted to Mr. John Fulton, M.E., for our
information and for the following analysis of the
Grapeville gas :

Heat Units developed
by Combustion of

By Volume. 100 Liters.
Hydrogen (H).....cccoveneens 705 21,866°13
Carbon dioxide (COy)........ 058 000
Oxygen (0)......oo .+ vevenn 016 000
Ethylene (CogHy)..vvnuunnen.. 017 2,519'32
Carbon monoxide (CO)....... 02 660°00
Marsh gas (CHy). ............ 35°08 R07,548'56
Ethane (CgHg) .o.v'vunneanns 2887 447,171°47
Nitrogen (N)....ce00veeeeenes 2787 000

769,765'98

A COMPOUND LEVER; PINCH BAR FOR MOVING; CARS,

The bar herewith illustrated has a short lifting arm
or nose adapted to bear with its sharp or edged end
against the face of the car wheel, with a pivoted ful-

SHELDON’S COMPOUND LEVER PINCH BAR,

crum portion made bifurcated and straddling the lower
end of the handle and the other nose, so as to rest on
the top of the rail. The fulecrum is formed by a re-
movabledoar of steel inserted in a socket in the under
side of the pivoted portion, and the noses of the two
portions that come in contact with the wheel are also
removable, and formed of the best tool steel, casehard-
ened, so they can be changed to use all edges, and when
worn out can be replaced by new ones at a trifling
cost. It will thus be seen that the bar works on the
wheel in two places, the lower nose exerting principally
a lifting action, while the upper one tends to turn the
wheel, so by the joint action of both the wheel is
moved with facility and with greater speed, by a less
application of power, than with ordinary pinch bars.
This bar will work on a frosty track without trouble ;
and, although the patent therefor was issued only
about three months ago, it is already meeting with an
active demand. especially from tanners, foundrymen,
mill owners, and manufacturers generally who have
occasion to load freight direct into cars on side tracks
leading to their establishments, some testimonials of
representative houses of this classspeaking very highly
of its efficiency.

This invention has been patented by Mr. Mark A.
Sheldon, whose address is Corry, Pa. Further particu-
lars will be found in our business and personal column.

o>

Steamboats Wanted.

On the northern shore of that beautiful body of
water just back of New Orleans known as Lake
Pontchartrain lies the Parish of Saint Tammany.
It is noted among the parishes of Louisiana for its
healthfulness, much of the land being fully a hun-
dred feet above the level of the lake. The country
is gently undulating and contains a number of min-
eral springs, some of which, such as those at Abita,
have become noted places of resort. The present
steamers, running at the rate of only eight miles an
hour, have refused to carry the mails daily to Cov-
ington, a distance of 45 miles from New Orleans, for
$4,800 per annumn. It is believed that a good, swift ser-
vice would build up this section into a charming
suburb of New Orleans.

© 1886 SCIENTIFIC AMERICAN, INC
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PRESSURE GAUGE.

The pointer is mounted on the end of a shaft carry-
ing a pinion engaging with a segmental pivoted rack
formed with anl arm to which is pivoted the lower-end
of arod, whose other end is pivoted to one end of an
angle lever, having a segment shank pivoted to the
end of a curved spring tube, having its adjacent ends
closed in the usual manner. Thisshankis formed with
a segmental slot, through which are passed two screws
into an adjusting plate on the back of the shank. The
lower screw serves to clamp and lock the plate in place,

KUNKLE'S PRESSURE GAUGE,

and the other serves as a pivot for one end of a rod
pivoted to the opposite end of the spring tube. When
the movement of the pointer over the dial is not quick
enough, the plate is raised and then locked in place,
and when too rapid the plate is lowered. The plate
can be adjusted up or down the full length of the slot
without changing the position of the index at its start-
ing point, and at the sanie time the gauge will be made
to run fast or slow, just as required. The gauge can
thus be adjusted very easily and rapidly without re-
moving or interfering with the pointer, which is
a matter of considerable importance, especially
when a number of gauges are to be adjusted.

The spring tube is secured at its center in a
tubular neck which is firmly held in the casing.
The front edge of the case has an internal screw
thread, into which serews the neck of the crystal
holding ring ; a spring ring holds the crystal or
glass in place.

This invention has been patented by Mr. E. B.
Kunkle. Further particulars can be had from
Messrs. E. B. Kunkle & Co., of Fort Wayne, Ind.

LISTED CORN CULTIVATOR.

The engraving represents a light and durable
cultivator, the invention of Mr. A. I. MeCandless,
of Vining, Kansas, adapted for cultivating listed

corn for the first, and possibly the second, time. One
of the two troughs is rigidly connected to the cross
bars, while the other is movably connected. Mounted
in the sides of the troughs are steel pins arranged in
sets ; the pins in the forward set are placed in lines
converging toward the front, while the others converge
toward the rear. All the pins project about two and a
half inches below the level of the bottom of the troughs,
ansl all are at a slight angle toward the rear. The for-
ward cross bar carries a half moon cutter at each side
of each trough. The movable trough can be moved
outward or inward between limit pins, its upper edge
being formed with recesses, through which the cross
bars pass, and being provided with metal straps encir-
cling a rod arranged above the cross bars, as shown' in

McCANDLESS

LISTED CORN CULTIVATOR.

the upper view. Upon the under side of the rear cross
bar are arranged four stops. The front cross bar has
three clevises, so that the device can be drawn by one,
two, or three horses. In use, this cultivator will be
found to bring down the loose earth to the corn, with-
out covering it up, and all weeds on the slopes will be
cut down by the cutters. The slight play given to one
trough enables it to follow any irregularities there may
be in the laying out of the rows.
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Boller Iron Shovels,

A Shanghai paper states that a novel branch of
industry has recently sprung up at Chefoo. It is
the manufacture of iron shovels. They are made
from old boiler tubes. Hundreds of men and boys
are now engaged in this business. The old tubes
are cut into short cylinders, just the length of the
shovel, and then ripped open, flattened out, and ham-
mered into shape. Piles of these old boiler tubes
may be seen everywhere in the back courts of the
native Hongs. Mule loads of these shovels are to be
seen every day going into the country, and I learn
that for one or two hundred miles in the country
there is now scarcely a farmer that has not an iron
shovel. The prices vary from 25 to 40 cents apiece
according to quality, thus bringing this useful in-
strument within reach of all.

—_— -t r—
POWERFUL AUTOMATIC CAR COUPLER.

The drawhead is secured to the car in any suitable
manner, and, is formed of the front and rear walls,
B B, properly bolted together. Sliding laterally be-
tween these walls are the jaws, C C, which have noses
at their inner ends and are pressed toward each other by
springs, D, encircling guide rods which pass through
openings in the sides of the drawhead. The guide
rods are operated by chains leading to levers mounted
on the cars, so that the jaws can be moved in opposite
directions, thereby separating them for uncoupling.
This construction is designed particularly for freight
cars, because the jaws are not locked when coupled,
and a slack is obtained between the cars.

For heavy passenger and parlor coaches, the jaws
are formed with lugs, L, projecting through slots
in the rear walls of the drawhead; attached to the
lugs are chains, F, or preferably rods, operated by
levers from above, which lock the jaws when the
cars are coupled and withdraw the jaws for un-
coupling. When the cars approach each other, the
pointed, conical, or spear shaped coupling bar, J,
enters the drawhead between the jaws, forcing them
apart. When the shoulder of the head has cleared the
back of the jaws, the springs force the noses of the
jaws toward each other,causing them to take firm hold
of the head of the coupling bar. In order to adapt the
coupling bar for use with old style couplers, it has a
hole at each end
to receive the pin
and a slot to re-
ceive the link. At
about the center
of the bar is a
shoulder, M, mnade
long enough to
span the draw-
head opening, so
that when thecars
approach each
other it will con-
trol the extent of
the entrance of
the bar into the
head.

The inventor of

A NOVEL STEAM ENGINE,

This steam engine is so designed that the recipro-
cating motion of the piston is converted into rotary
motion without the use of a crank or of racks and
- pinions. It also obtains a uniform leverage through-
out the entire stroke, thereby avoiding loss of power

WEBB'S NOVEL STEAM ENGINE.

due to use of the crank. A yoke carried by the pis-
ton rod is so arranged as to alternately engage oppo-
site sides of a friction wheel mounted on the main
shaft. On each side, above and below this wheel, is
a small cylinder whose piston rod carries at its outer
end a friction roller. These pistons are actuated by
steam led from the main cylinder through suitably
arranged pipes so as to alternately press the upper
and lower rollers against the side bars of the yoke,
which pass between the rollers and friction wheel.
Steam admitted to the forward end of the main
cylinder not only acts upon the piston to force it
back, but simmultaneously acts upon the small upper
piston, whose roller is forced against the upper yoke
bar, which is pressed into frictional contact with the
upper surface of the wheel,
which is caused to rotate.
The greater the steam pres-
sure in the main cylinder,
the greater will be the pres-
sure upon the bar. When
the main piston has com-
pleted its rearward stroke, a

this coupling
claims that the
coupling bar is
equal in strength
to the drawhead,
thereby doing
away with the
weak link be-
tween the cars,
and preventing
them from sepa-
rating in case of
derailment. The ©
shoulder, M, also
actsasasafeguard
by controlling the
lateral movement
of the cars. Itis
further claimed
that the cars can-
not mount, over-
turn, or separate
fromm each other,
and that there is
uniform strength
throughout the
train to resist the
shock of collision.
This coupler can
be adapted for use with varying heights of drawheads,
and dispenses with all lever links and pins. )

The inventor of this coupling, Mr. D. B. Gray, whose
address is Germantown, Philadelphia, Pa., will furnish
all further particulars; or Mr. John A. Wiedersheim,
attorney, Record Building, Philadelphia, Pa.

—_———————r——

THE greatest length of Lake Superior is 335 miles; its
greatest breadth is 160 miles; mean depth, 688 feet; ele-
vation, 627 feet; area, 82,000 square miles.
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Fig. 1.—GRAY’S AUTOMATIC COUPLING ATTACHED TO
PASSENGER CAR. ¢

upper cylinder. At the junction of the cross pipes
with the main pipes there are valves (shown in section
in the main view), ‘which can be tirned so that steam
from either end of the main cylinder can be made to
enter either of the small cylinders. The lower cut
shows the upper small cylinder in section.

This invention has been patented by Mr. B. T.
Webb, of Beaufort, N. C.

—_——— e ———
Coffee Eating Habit.

A correspondent of the Medical and Surgical Re-
porter mentions the case of a young woman of twenty-
two who had acquired the habit of eating roasted coffee
beans. Though the habit was only of four months’
standing, she had eaten as much as half a pound a
day, and had only decreased to 4 ounces per day on
the earnest solicitation of friends. The effect on her
health had been that she became pale, sallow, and
nervous ; the pulse weakened, the stomach got out of
order, and, among other symptoms, there was marked
dyspnea in going up stairs. An attempt to stop the
habit was followed in a few hours by intense nervous-
ness, trembling, and a strong desire for coffee.

—_ ;e r—
The Towers of Silence.

Colonel Floyd-Jones, writing from India to the M%li-
tary Service Journal, gives an interesting description
of the ‘‘ Towers of Silence ” near Bombay, and the Par-
see mode of disposing of the dead. The Parsee is a de-
voted fire worshiper, and most of his prayers are
offered at morning and evening, facing the sun. It is
perhaps in consequence of this belief that he is so care-
ful in preventing the pollution of the other elements,
and that after death his body is placed in an open
tower, usually on some eminence, where it is devoured
by vultures. These open sepulchers have been appro-
priately named the ‘ Towers of Silence.” In every
Parsee dwelling house there is an aperture in the up-
per or sleeping story, which is usually covered by a
grating ; but when a member of the household dies,
his body is placed on a bier and lowered through the
aperture to the ground floor, where it is cared for by a
set of priests called Neor-ser-sala, or death men, who
prepare the body and clothe it entirely in white. Be-
fore the body is removed from the house, however, the
forehead is smeared with a species of clarified butter,
or ‘*‘ghee,” and the dog of the house admitted. Should
the animal lick the butter, it is regarded asa good
omen of the departed’s future happiness, but its refusal
would signify perdition. The death men have no con-
tact with the world at large, and on no account are

they admitted to the house, as their presence would
pollute it. Hence
it is that the body
is lowered to
them, in order to
make their en-
trance unnecessa-
ry. A procession
is then formed,
the friends of the
dead following
the priests to the
Towers of Silence,
on Malabar Hill.

tappet shifts the slide valve so that steam is ex-
hausted from the forward end of the cylinder and
admitted to therear end. This shifts the small upper
piston, and causes the lower piston to bring the yoke
bar into contact with the wheel, whose motion is con-
tinued in the same direction. To reverse the engine,
the steam entering the forward end of the mainecyl-
inder is conducted by a cross pipe so as to act upon
the lower small piston; a similar cross pipe leads the

steam from the rear end of the cylinder to the small

© 1886 SCIENTIFIC AMERICAN, INC

Arriving at the
entrance of the
grounds, the body

Fig, 3.—COUPLING BAR IN POSITION TO ENTER DRAWHEAD.

is taken in charge
by another set of
priests, with long
beards, who carry
it to whichever
of the five towers
may be selected
by the last set of
priests. Thebody
is taken through
an aperture in the
wall of the tower
and deposited on
a grating. There
are three sets of
these, oneformen,
signifying good
deeds, one for wo-
men, representing
good words, and
one for children,
indicating good
thoughts. The
clothing is then removed and torn into pieces, after
which it is thrown into another tower and the bodies
exposed to the vultures. In a few minutes the birds
have stripped all the fleshfrom the bones. Everything
about the grounds is kept as neat as possible, and
flowers growin pretty gardens near the entrance. It
is very curious that a religion which otherwise con-
tains so much that is elevating should countenance
a mode of burial at once so unnatural and repul

sive.
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THE BRUSH ELECTRIC WORKS AT CLEVELAND, OHIO.
(Continued from first page.)
apparatus requiring the use of machinery. The
castings of all sorts are received at the east end of
the shop, the end nearest the general offices, and
go through the several departments in order until
they reach the west end, near the railroad track,
where, in a finished state, they are packed and shipped
to all parts of the world. One of the most noticeable
features of these shops is the perfection of all the
machinery in use. Everything is made of the best
material and in the best style of workmanship. The
long lines of shafting are bright, clean, and true, sug-
gesting the hand and eye of a master in its erection.
The heavier machines, such as the planers, drill
presses, lathes, some of them being very ponderous,
are all placed on solid stone foundations. There are
cranes, tramways, etc., for handling heavy castings,
and transporting machines in the various stages of
construction from one part of the shop to another.
The motive power that drives the machinery in the
main shop consists of one pair of engines, built by
William Wright, of Newburg, N. Y., and rated at
300 horse power. The carbon department is run by

two ‘ Straight-line” engines of 55 and 65 horse power, |

the power department is run by a Cummer engine
of 450 horse power, and six boilers of 150 horse power
each furnish the steam for the above engines.
Beginning at the east end of the shop, let us follow
the work through in order. The first thing to be
noticed is the manufacture of the armature. This
was formerly made of cast iron. But that method
was objectionable on account of the cross (Foucault)
currents, to avoid which the armature is now made
of numerous thin layers of soft hoop iron, the core
being laid in a coil, and the other pieces being put
on transversely in sueh a manner as to form open-
ings for the wire bobbins. When the armature has
been fitted to its hub, and perfectly balanced, it goes
to the winding department, which will be deseribed
hereafter. The shafts for the dynamos are all made
from open hearth steel (Siemens-Martin) turned and
fitted to hardened rings and caliper gauges so ex-
actly as to be interchangeable. As an illustration of
this, the company sent a machine to England five
years ago, and has just sent to the purchaser a new
shaft, which fitted as perfectly as if it had been
made for that very machine. The hubs, which are
also interchangeable, are usually cast from German
silver; though in some recent instances Cowles’ alumi-
num brass has been- used with admirable results—a
material that has a tensile strength of 95,000 pounds
per square inch. The ‘‘commutator”is an ingenious
device for collecting the currents from the revolving
armature. The latter is wound with an even number
of coils of wire. the inner end of each being con-
nected by a wire to the inner end of its opposite coil,
while the outer ends of all the coils are carried through
the hollow shaft of the dynamo and connected with
the commutator.. The currents thus collected are
transmitted by the copper brushes through the field
magnets to the binding posts. The commutator, which
is attached to and turns with the shaft of the dy-
namo, is built up from a wooden ring, that is cov-
ered with a shell made of the toughest Manila paper
wound up with a shellac filling, through which the
wire runs to connect with the armature. Outside this
paper shell are insulated brass segments, of which
“there are as many as there are coils on the arma-
ture, each set of segments being connected by wires
with a corresponding pair
of bobbins. Thus each pair
has a current passing through
it only during three-fourths
of a revolution and rests dur-
ing the remaining quarter,
meanwhile keeping its own
circuit open by means of its
segments. This contrivance
greatly increases the efficien-
cy of the dynamo. Copper
wearing plates are placed
outside the brass segments;
and these plates and the
brushes are said to be the
only parts of the dynamo
ever needing repairs. The
brushes, as every reader pro-
bably knows, are flat strips
of elastic copper, two or
three inches wide, slit at the
ends into eight tongues
which press against the rings
of the commutator, one pair
above and the other below,
and each making contact in
such a way that the main circuit is never interrupted.
In the planing department, which is quite exten-
sive, the chairs, magnets, and rails are planed and
carefully fitted. They are then tested for softness
and quality, and afterward drilled tostandard gauges.
One end of each magnet is distorted to form a pole
piece, and this is grooved to prevent cross currents.

Srientific Qmevican,

[May 15, 1886.

Having again been rigidly inspected, the parts of
the machine are then set up on dummy shafts and
armatures, and once more tested to see if they are
in all respects perfect.

There is a ‘‘screw ” department, where all sorts of
serews for the lamp and dynamo are manufactured
by machinery made expressly for this company by
Pratt & Whitney.

In the ‘‘lamp details” department, all the details
of the varieties of lamps made here are manufac-
tured. The parts are made by means of hardened
jigs and fitted together with exact nicety. All this

OFFICE.

work undergoes rigid inspection before going to the
assembler.

The testing room is provided with a testing rack,
switch boards, resistance boards, and other contriv-
ances for testing arc lamps and incandescence lamps.
Opposite the main entrance is a brilliant display of
arc lights, sometimes as many as one hundred
and fifty being tested at once. Each light hav-
ing 2,000 candle power, it follows that the 150 col-
lectively would have the equivalent of 300,000 candles.

MR. BRUSH’S LABORATORY.
The lamps all swing on a level with the eye, and
yet my own experience was that the result of looking
steadily at them was not at all painful, as one might
suppose would be the case with such a dazzling array:
The secret of this is that the pure white light, like
daylight, is adapted to the human eye.

In passing among the arc lamps, I noticed groups
of incandescence lamps, and learned that these were
to test ‘‘the multiple series cut-out” lately invented
by Mr. Brush, and of which more than 600 are now
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BRUSH ELECTRIC CO.—ARMATURE AND MAGNET DEPARTMENT.

in successful use. The object of thisinvention is to
enable groups of 4, 7, 14, 28, 82 (or indeed almost any
desired number) of small incandescence lamps to be
substituted on arc circuits in place of the large sin-
gle lights with the ordinary 2,000 candle power cur-
rent. With each’'group goes a multiple series cut-out
box, whose levers may be worked by cords.
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.too much will offer too great resistance.

The general stock room is centrally located. So also
is the superintendent’s office, being elevated six feet
to enable him to0 overlook the entire machine shop,
and by a system of call bells he can at will summon
to him the foreman of any department.

Leaving now the main building, we cross an open
passage way and enter a huge structure styled the
cathedral. A portion of it is occupied by the fae-
tory of the Swan Lamp Manufacturing Company, for
making the Swan incandescent lamp.

On entering the long apartment devoted to the
winding of armatures and magnets, our attention is
first directed to three men whose business it is to wind
the wire that is to be used and to examine with the
utmost care the insulation. They must see that no
splinters occur in the wire, nor breaks in the thread.
The consequence of neglect might be that what the
workmen call ‘*‘ a nigger ” would get into the armature,
and burn it so as to destroy its service. The wire, hav-
ing undergone this inspection, is measured off into
suitable lengths for the winding of each bobbin. For
some large bobbins, as much as 1,200 feet is required.

The greatest possible care must be taken in wind-
ing, to see that the wire is properly put on and that all
the bobbins of any given armature are exactly of the
same size. All this work has to be done by hand, be-
cause it requires such expert manipulation at each
step ; and for the same reason there are but few men
successful in this department, there being only twelve
or fifteen in all at the time of my visit. Each arma-
ture requires a specific number of convolutions for its
successful working; and all calculations as to the
length of the wire must be exact to within one one-thou-
sandth of an inch. Too little wire will overheat, and
In this de-
partment the best of materials are used for insulation,
consisting of the finer cotton goods, best of canvas, and
paper containing the most fiber. Quantities of shellac
are spread, as a varnish, on each successive layer of
wire. Thisroom also has various ovens for drying the
armatures, which must be very thoroughly done.
There are, likewise, crimping blocks to form the insu-
lation for the different sizes of armatures. The machin-
ery and tramways for the handling of the heavy parts
render the otherwise hard work easy. The dimensions
of the armatures vary from nine inches in diameter to
twenty-six inches, and very much larger ones are now
under contract.

The same care is taken in winding the field magnets

| as in winding the armatures. The coresare thorotighly

insulated by paper and cotton cloth; after which they
are swung between centers, and the wire is wound on
in layers from a reel that has sufficient tension to make
a true job. The crimping machines and drying ovens
are here in requisition, as well as in the treatment of
the armatures. Some of the machinery used in this
room is ponderous, and all must be very exact, and
handled with great precision.

The storage batteries are also manufactured in the
cathedral building. A storage, or secondary, bat-
tery makes it possible .to have a reservoir of elec-
tricity, from which a supply can be obtained when
the dynamos are not running. Such a battery can
also be located to suit the convenience and economi-
cal wishes of the consumer, without reference to the
location of the generator.

The battery consists of a number of cells contain-
ing lead plates that are cast in a peculiar laminated
form, to obtain as much surface as possible. These
plates are coated with the peroxide of lead, and im-
mersed in dilute sulphuric
acid. The cells may be con-
nected so as to get any de-
sired result as to current or
pressure. When the battery
is in use, the theory is that,
while being charged, the
negative side parts with its
oxygen, which combines with
the positive side; and when
the current is discharged this
chemical process is reversed.

It is not denied that there
is much loss both in charging
‘and discharging ; and it is
clear that an overcharge
would tend to destroy the
plates. If carefully and
skillfully handled, ‘the
storage batteries will do what
is promised for them. A large
number of them can be placed
on one circuit, and charged
by dynamos at a time when
thelatter are not required for
running the are lights. With
each battery goes an automatic switeh, so arranged
that as soon as the former is fully charged it shall be
disconnected from the circuit ; and when the charge
has been drawn down to a given point, the switch
brings it into the circuit once more to be recharg-
ed. Each battery has a meter that registers the
amount of electricity stored. The advantages of the
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storage batteries are apparent, especially for lighting
steamers and railway trains. They are in successful
operation on the trains of the Pennsylvania Railroad
and elsewhere, but are hardly adapted as yet for gene-
ral use, for the reason that they require such intelli-
gent care.

The carbon building is of great size. Here the car-
bons are made from retort coke. One crusher reduces
the coke to egg size, another to the size of buckwheat.
It then runs through burr mills and bolting machines
until the whole is reduced to an impalpable powder.
It is next conveyed to mixing tanks, where it is mixed
with adhesive material, after which it is tumbled in
roller tumblers until it is ready to be moulded for use.
The pressure on each mould is 300 tons. After being
moulded, the carbons are * burned ” in a reverberatory
furnace a week or more, to expel all moisture. Having
been assorted for straightness; and inspected and
tested for their burning qualities, they are plated
with copper and boxed for shipment. The company
at this time is making 50,000 carbons a day.

The company employs four expert pattern makers,
who are most of the time engaged on new schemes de-
vised by Mr. Brush. A word is here in place as to
Brush’s electric motor. It is designed to distribute
power as well as light, and under conditions practically
the same. This will be a boon to hundreds of small
factories, etc., where steam is now used at a disadvan-
tage. The consumer is toturn on electrical power,
whether for a sewing ‘machine or a printing press, or
for more ponderous machinery, by merely turning a
switch, just as a key is turned for starting the electric
light from the same are circuit. In this manner, also,
power is to be transported to a long distance from the
dynamo by which it is generated.

The last building I visited was the ‘‘power build-
ing.” Here are three boilers, of 150 horse power each,
and furnishing steam for a large 24 by 48 inch
engine. Here is a system of Worthington pumps,
Berryman heaters, water tanks, etc. This engine, be-
sides doing other work, drives two great dynamos, the
current of which is utilized in the adjacent smelting
furnaces of the Cowles Aluminum Company. The
smaller one has 600 amperes, and about 50 volts of elec-
tromotive force. The larger one is the largest that
has thus far been built by the Brush Electric Company.
The armature of thisgreat dynamo is 26 inches in
diameter, and revolves 907 times a minute, producing
a current of 1,575 amperes with an intensity of 467
volts. The entire dynamo is 8 feet long and 32 inches
wide, weighs about 7,000 pounds, is rated af 125 horse
power, and would furnish current for about 1,200 incan-
descence lamps of 16 c. p. each. Its powerful current
is conducted to the furnace room and back by a cir-
cuit of thirteen copper wires, each 03 inch in diame-
ter, which, as they approach the carbon electrodes, are
twisted into a copper cable an inch and a half in di-
ameter. An ampere meter is inserted into this circuit,
through whose helix the entire current flows, and on
whose dial is indicated the total strength of the current
being used at any given moment. A large resistance
box also forms part of the circuit, over which passes a
heavy copper slide, by means of which the current is
readily regulated, enabling the operator to choke off
the main flow before breaking it at the switch, thus
preventing any serious flashing at the dynamo. Mr.
Cowles gave me some astonigshing figures as to the
practical efficiency of this dynamo in the reduction of
refractory ores, and the economical value of the pro-
cess. The intention is, at an early day, greatly to en-
large their works and remove them to another locality;
and in order to accomplish their aims they have con-
tracted with the Brush Electric Company for a new
dynamo of immense size, which is now being construct-
ed, and which will be the largest in the world. The
machines made on this limited area of seven acres,
in the suburbs of Cleveland, have illuminated nearly
every city on this continent, and have even been
lagely used in other lands than our own. Their brilli-
ant ares shine in Canada and China, South America
and South Africa, Mexico and Madagascar, New Zea-
land and Australia, India, Egypt, and Japan, and in
every kingdom of Europe, and, indeed, have lighted
every prominent country of the world.

The officers of the Brush Electric Co. are : President,
G. W. Stockly (who is also business manager); Vice-
President, J, J. Tracy ; Secretary, W. F. Swift ; Trea-
surer, J. Potter; Superintendent, N. S. Possons, and
Assistant Superintendent, W. J. Possons, besides a
board of directors.

A RESIDENT of Minnesota, who has seen several
severe tornadoes, says that their most peculiar feature
is the singular sucking movement. Buildings are
sucked up into the clouds entire, and come down soon
in fragments. After the great Rochester tornado, a
farmer twelve miles from town found an uninjured
marble top table in his field. Another found a very
large sheep that had come from no one knew where
and had been deposited in his yard unhurt. The Min-
nesota man further said that hz had seen a board into
which wheat straws had been driven until they stuck
through on the other side,

Scientific dmerican,

CENTRIFUGAL SPEED INDICATOR.

Journaled in a transverse partition and the bottom
of the case in which all the parts of the indicator are
contained is a shaft, the lower projecting end of which
is provided with a pulley. This shaftis slotted to re-
ceive a pivoted lever, the arms of which upon opposite
sides of the shaft are of equal length and are provided
with weights. The journal of the shaft in the partition
is made hollow, to receive a rod whose lower end is con-
nected by a cord passing under a pulley hung in the
slot with the arm of the lever. The upper end of the
rod is attached to a slide moving along a guide rod
secured in the casing parallel with the shaft. A cord
attached to this slide is wound once around and secur-
ed to the drum on the spindle of the indicator. A cord
from the free end of a flat spring secured to the parti-
tion is attached to the smaller part of a snail secured
to the spindle, so that as the cord is wound upon the
snail it is received on a continually increasing diame-
ter. A spring, projecting from the partition at right
angles to the main spring, bears against the side of the
latter with sufficient friction to modify its movement
and that of the lever, when the indicator is used for in-
dicating low speeds ; but the small spring, being of less
length than the distance through which the other
moves, the two do not touch during the latter part of
the outward excursion of the main spring. Upon the

HERDEN’S CENTRIFUGAL SPEED INDICATOR.

outside of the casing is a dial, in front of which the
pointer carried upon the end of the spindle moves.
The indicatorreceives its motion through a belt pass-
ing from the machinery whose speed is to be indicated
around the pulley. As the shaft revolves, the centrifu-
gal action of the weights tends to bring the lever into
position at right angles with the shaft. This action of
the weights is opposed by the spring through the con-
nections as described. When the speed isincreased, the
action of the weights tends to put the spring under
greater tension, -and by unwinding the cord on the
drum and winding the cord on the snail, the spring
secures a greater advantage over the weights. When
low speeds are indicated, the tendency of the lever to
vibrate under the light pull of the spring is opposed by
the bearing of the small spring against the side of the
other.

This invention has been patented by Mr. Henry
Herdcn, of Wellsboro, Tioga Co., Pa.

O

What Work 1Is,

I was riding up town in a Third Avenue car the
other day when a butcher’s boy, a lad some 14 years
of age, in a hickory shirt and with a battered Derby
hat on the back of his head, stepped airily upon the
back platform and hung his basket on the handle of
the brake. He had sandy hair cut close to his head.
He was very much freckled, his eyes were pale blue,
but keen in their expression, and his nose was of the
genus pug. He was smoking a cigarette. For some
time he shared the privileges of the platform alone
with the conductor, who began talking to the boy
about the wrongs of the conductors and their right
to strike.

‘“ What are you givin’ us ?” said the boy; * yer call
it hard work to stand out here on the platform and
yank a bell? When you ain’t doing that, you are in-
side taking fares, and knockin’ ’em down, too. That
ain’t no work. Jest you begin at 4 oclock in the
morning, like me. Open the shop, sweep it out, clean
ice-cold fish out of the refrigerator, and never get no
chance to warm yourself ; then lug big baskets of
meatup to the top of flats all day long, and be cussed
by the boss because you don’t move round faster.
That’s work. You fellows have struck it soft, you
have. You can’t talk to me. I ain’t no greenhorn.”
And he jumped off the car and went down the
street whistling ‘The flowers that bloom in the/
spring.”—Phil. Record.
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Sorrespondence.

How'to Prevent Anvil Noise,
To the Editor of the Scientific American :

I notice an item in your paper of April 17, on noise-
less anvils. It is advised to set in lead or sand. I find
by setting the anvil on a piece of plank say two feet
square, and hanging that by the corners to the wall
above with small ropes, you willget scarcely any noise
and no jar, and the anvil is as solid asif placed upon
a block. J.L.P.

Owego, N. Y., April 25, 1886.

_— et tr—
A Home-made Ash Sifter,
To the Editor of the Scientific American :

I send you this bit of information for the women who,
like myself, read the SCIENTIFIC AMERICAN.

To sift cinders, cover your sifter with an old apron or
rag. Seize it thus covered, and shake without lifting
the edge of the rag.

In case of wind, tread on the edges to keep them
down. A few stonesapplied at the corners will do as
well.

I have found the above device a thousand times
more practical than any of those cumbersome and
dear apparatus which are found in most hardware
stores. J. A,

Washington, D. C., May 4, 1886.

A Texan Meteorite,
To the Editor of the Scientific American :

The article on the ‘“ New Mass of Meteoric Iron,
from Independence County, Arkansas,” which ap-
peared some time agoin the SCIENTIFIC AMERICAN,
was read with great interest by the officers sta-
tioned at this fort.

The appended postscript, requesting readers to
communicate through your paper any knowledge
they might possess of the existence of masses similar
in nature to the one described, and also to report all
meteorites that may fall in their vieinity, accompany-
ing their information with specimens, prompted me to
send to you a sample of a mass of meteoric iron
which I secured while serving in Texas in 1882.

As to the history and manner of discovery of this
rare specimen, I will here give it to you as briefly
as possible.

On the morning of June 10, 1882, being stationed
at Fort Duncan, Maverick County, Texas (a military
post situated on the left bank of the Rio Grande),
as I was returning to the garrison from a trip in the
vicinity, I casually noticed a round bowlder that pre-
sented a very metallic appearance. I examined it
closely, found it in truth to be a metallic body and
a specimen worthy of careful preservation. It being
on the land of a Mr. Wieste, I did not remove it at
the time I discovered it, but later I persuaded Mr.
Wieste to visit with me the place where the mass
lay, and inquired if he knew anything concerning it,
or of its nature. He stated that ‘ he did not know
what it was or where it came from, and if I wanted
it, I was welcome to it.” Tt was then that I, for the
first time, attempted to lift it, and found it exceed-
ingly heavy for its small bulk. TUnlike the plan of
the boys who ‘rigged up a drag of poles and bark ”
for the removal of the Arkansas 94 pound meteorite,
as stated by Mr. Hindman, I had one of the privates
(Mr. Brand) of our company carry the mass to our
camp. After his task, which was a very tiresome one,
was completed, he remarked that ‘ he would not care
to carry about with him many such specimens of
Texas rocks.” I early arrived at the conclusion that
the mass was meteoric iron, as it possessed all the
characteristics of such bodies.

The photograph which I send to you shows a
broad view of the meteorite, and also its resem-
blance—as expressed here at the camp—to the ‘shape
of a ham.”

I have found it to weigh ninety-seven and one-
quarter pounds, and to be twelve -inches long, ten
wide, and six inches thick. Its specific gravity is
equal to that of wrought iron, <. e., 7°522. Small
pieces cut with a chisel from a pointed and much
abraded part of the mass were malleable to a high
degree, whether heated or cold.

Like all meteoric irons, this mass is also isometric
in crystallization, which is proved by etehing a
smoothed surface.

Its color when polished is unusually white, more
like that of quicksilver; much whiter than is com-
mon to meteoric iron.

Owing to the presence of a small percentage of
nickel, it has thus far resisted all corrosion or oxida-
tion. A surface of five inches length, which I pol-
ished nearly four years ago, remains at this time very
free from rust.

The outersurface has the commonly observed black
coating, or crust, always found on meteorites.

C. C. Cusick, U.S. A.

Fort Lyon, Bent County, Colorado.

[We duly received the specimen. It is a very inter-
esting example of meteoric iron.—ED.]
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The Obelisk in Central Park must be Inclosed.

In a paper given in the Transactions of the American
Society of Civil Engineers, Prof. Thomas Egleston
says: It is expected, now that the obelisk is supposed
to have been waterproofed, that the disintegration will
cease, but this appears to me to be founded on an al-
together mistaken theory, which is, that the cracking
is alone due to the expansion of the ice formed in the
cracks. Therapid and extreme changes of tempera-
ture in this climate in a stone which, from its mass
alone, must have but a feeble conducting power, would
be sufficient to cause the disintegration already begun,
in a stone weakened by exposure to great heat in a
dry climate, to continue with comparative rapidity
without the intervention of ice, but simply from the
continued expansion and contraction going on on its
weakened surface. But in a moist climate like our own,
where it was subjected to both extremes of heat and
cold, it would take place rapidly, as it has done.

As it was a matter of interest to ascertain how far
moisture had to do with the cracking under heat, I
made the experiment of submitting pieces of granite,
which had become quite dry from having been kept
housed many years, to as high a heat as could be
obtained in the laboratory without melting, and to my
surprise found that no spalling or even cracking oc-
curred, although the pieces were subjected to the heat
suddenly and for varying periods of time. It is well
known that granite in buildings, when subjected to
fire, spalls. This is owing to the moisture it contains;
to the expansion of gas and liquids contained in micro-
scopic bubbles in the quartz; and to the want of con-
ductivity of the stone itself. Perfectly dry granite
does not spall unless exposed very suddenly to a very
high temperature. No granite, however, exposed to
the weather in this climate is ever dry. Fresh granite
contains about one per cent of moisture. That weak-
ened by age, like the surface of all the obelisks, may
contain many times that amount, consequently all
granites on the outside of structures do spall when ex-
posed to fire. From the fact that the stone of the Cen-
tral Park obelisk is already weakened and probably
full of fissures, which, in this climate, will tend to de-
velop year by year, and from the very fact that the
disintegrated stone will absorb more moisture than
stone which is fresh, it seemns probable that no protec-
tion or coating given to the stone will arrest the pro-
cess of disintegration already commenced in it, if it is
left exposed. Even if the surface was entirely water-
proofed, the cold of winter and the heat of summer
would act below the surface both of the coating and of
the stone, causing the coating to break or fissures
through it to occur, so as to let in the moisture, and
then both causes would operate together as before.
But in any case, heat and cold will act altogether inde-
pendently of moisture, whether the outside be coated
or not, and further disintegration must take place
under the same circumstances and conditions as that
which has already so much weakened the stone. Plac-
ing the obelisk in the Central Park, where it is ex-
posed to nearly every agency that could tend to de-
stroy it ; allowing the surface of a stone already so
much weakened by disintegration to be heated, thas
causing further cracks to be made in it; is a greater
monument to public indifference and ignorance than
the shaft ever was to the dignitary who first erected it
or the events chronicled in its hieroglyphies.

The same dangers, if the reports about it are true,
threaten the obelisk on the Thames embankment, al-
though not to the same extent. The climmate of Eng-
land is much less severe than ours, both in winter and
in summer. The causes for disintegration, being the
same in both cases, will affect the London obelisk less
than ours, and there seems to be, so far as any examin-
ation of it has been made, no great present danger in
leaving it exposed where it is. The obelisk in the Place
de la Concorde, in Paris, is reported as cracked all over
its surface. Both the European obelisks are therefore
in danger of being seriously damaged within the next
hundred years. Housing seems to be the only thing
left for the obelisk in Central Park.

Fishing with Dynamlte.

By special invitation we were permitted to witness a
novel experiment one afternoon recently, which was
intended to test the efficacy of dynamite bombs in the
capture of fish in deep water. The objective point was
found to be a hole about twenty-five feet deep in the
upper end of the bight, where the fish are known to con-
gregate in large numbers. Arriving at the spot, a
cartridge about six inches long, charged with dyna-
mite, to which had been attached a heavy piece of iron
in order to make it go to the bottom, was thrown in
the water. A suspense of a few seconds ensued, and
then a faint report like the discharge of a small pistol
was heard, the water became agitated and was raised
about two feet, and immediately thereafter, within a
radius of about sixty feet, the fish were strewn in all
directions. A scene of the wildest excitement followed.
Scoop nets were brought into speedy use, and over
1,000 fish of different varieties, from the large gray snap-
per, over three feet in length, to the small but sucecu-
lent sailor’s choice, were secured.—Key West Democrat.

A SINGULAR EFFECT OF THE ACTION OF FROST.

The accompanying illustration represents an ice
formation that occurred at a private residence in
New York city, in February last. A small vase was
left on the bedroom window one night, filled with
water, in which was a carnation, and in the morn-
ing it was found that the water in freezing had

A CURIOUS ICE FORMATION.

raised the flower (which, of course, was wilted by
the frost) in-a column of ice nearly two inches in
height above the mouth of the vase. There was a
beautiful erystallization inthe center of the vase, but
otherwise the ice was clear and solid.

-

THE ALADDIN COOKER.
BY EDWARD ATKINSON.
The theory of this cooker is to accumulate heat from
a common hand lamp inside a pine box, the walls of

P
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A, box made of pine wood, 134 by 3 inches thick, according to size of
cooker; B, lining of tin or tinned copper, fitted with arm, B/, of cop-
per, through which the water, G, circulates and in which it is heated
by the lamp, L; the cooking vessel, which may be of metal—prefer-
ably of porcelain or of glass. D D, felt lining to cover; E, cord at-
tached to perforated ears or rings, F F; G G G G, water in circula-
tion, heated by lamp, L, to about 200° Fah.; H H, hood of tin around
the arm, B’ B/, to concentrate the heat upon it; I, vent to tin hood
for draught; J, tin guard to keep heat from wood; K, faucet to draw
off water; L, lamp with wick, 14 to 1 inch wide, according to size of
cooker; M, orifice for thermometer; N, orifice to cooking vessel, with
screw cap, for thermometer; B’ B/, arm, 3 in. by 1in. deep. Rounded
corners desirable inside for convenience in keeping clean. Begin with
tepid or cold water if glass vessels are made use of.

which are thick enough to retard radiation, so as to
cook such food as may be placed in the cooking cham-
ber or oven, in a thorough manner. All meats,
birds, or fish may be thoroughly cooked in their own
juices, only a little water being added so as-to make a
good gravy. Oat meal, corn meal, and farina can be
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cooked with a suitable quantity of water. Fruit,
cheese, and such vegetables as do not require heat
above the boiling point, may also be cooked in the ap-
paratus. The juices of meat may be drawn for sorp
or broth by imnmersion in cold water in the chambe:,
before the heat is applied.

If the cooking chamber be 6X4X4} inches, it will
hold about three pounds of meat, which can be well
cooked with a half inch wick in about one hour, the
water being warm at the beginning. For such a vessel
the pine walls need not be over 114 inches thick.

In a cooking chamber 9X9X10 inches deep, sur-
rounded by a half inch sheet of water in a pine box,
of which the walls are 2 inchesthick, ducks and grouse
have been well cooked in about two hours, mutton in
three hours, chickens or small turkeys in about four
hours, with a one inch wick, beginning with hot water.
A longer time makes meat more tender.

Ina cooking chamber 12X12X12 inches, surrounded
by a half inch sheet of water, in a box of which the
walls are 3 inches thick, 20 to 25 pounds of solid meat
can be thoroughly cooked in six to eight hours; a
longer time serves for very tough meat. An 18 pound
ham or a 20 pound tough old turkey have been made
very tender between 10 P. M. and 8 A. M.; 1 inch
wick.

In this large cooker the heat of the lamp is more
fully saved by the following arrangement : In place of
the projecting metallic arm, from which mueh heat is
radiated and lost, the arm connects with a metallic
water jacket, surrounding the lamp chimney, which
jacket is incased in wood. The same work may be
done by jacketing the metal hood, H H, with fossil
meal in a wooden case. The meal will protect the
wood where it comes near the lamp.

Clear pine appears to be the best non-conductor.
Experimenting might be tried with slabs made of wood
pulp, which would be less liable to crack or shrink.

The fuel required is about one cent’s worth of oil to
20 or 25 pounds of food. This quantity has sufficed for
a very old 20 pound turkey, for 22 pounds round of
beef, for 20 pounds shoulder of mutton, and for 18
pounds of ham. A very old gander, weighing 12 pounds,
was cooked for 15 hours, at a cost of 114 cents. The
meat became so tender that it could not be carved. It
was therefore minced.

Several different cooking vessels can be used in the
same box. At one time 15 pounds of mutton bouillon,
7 pounds of beef, and 214 pounds of oat meal with
water were cooked a little too much in six and a half
hours with one pint of oil.

These are the first crude results. A professed cook
may attain much better ones, with greater economy of
fuel. The lamp wick should be very carefully trim-
med ; and in order to avoid smell and smoke from the
oil, the flame should not be put up to its full height
until a few minutes after it islighted. The food cham-
ber being practically air tight, there isno loss by evapo-
ration, and no odors of cooking are given off.

—_— —etr—
'The Nation’s Health,

The report of Dr. John 8. Billings, Surgeon of the
United States Army, on the mortality and vital statis-
tiecs of the United States has been received by the
Secretary of the Interior. Dr. Billings divides the
country into twenty-one districts, the physical charac-
teristics of which are more or less distinctive. The
total population in 1880 was 50,155,783, an increase of
11,597,412 in ten years. Of this increase, 281,219 per an-
num may be taken as due to inmigration, which would
make the mean annual increase due to excess of births
over deaths, 878,522. The mean annual birth rate for
the United States is given at 36 per 1,000. During the
census year there was a comparatively low death rate
and a high birth rate.

As among the different classes of citizens, the report
shows the death rate to have been largerin the colored
than in the white population, and among the latter
higher in the foreign element than among those of
American parentage. The death rate was also greater
in cities than in rural distriets. The most important
causes of disease and death were consumption, pneu-
monia, diphtheria, typhoid fever, malarial fever, and
the various ill-defined forms of attack to which chil-
dren under one year of age are particularly subject.
During 1880, the detachment added to the great army
of the dead amounted to 756,893. Of all causes, con-
sumption was the most fatal. Its victims numbered
91,270. By localities, and in proportion to the popula-
tion, more deaths occurred from consumption at
Charleston, S. C.; from pneumonia, at New York;
from homicide, at Richmond; and from suicide, at San
Francisco.

— e —

THE Spanish Government have contracted with
Messrs. Yarrow & Co., of Poplar, for the construction
of two first-class torpedo boats of the ‘ Falke” type.
The speed in fighting trim, carrying 17 tons on board,
is guaranteed to be 23 knots, and when running light 25
knots, or about 2614 and 28%4 miles per hour. These
are believed to be the highest speeds hitherto con-
tracted for.
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HOW TO CARRY WATER IN A SIEVE.
T. 0’CONOR SLOANE, PH.D.

We are accustomed to conceive of liquids as possess-
ing perfect or almost perfect mobility, and as being
destitute of cohesion. Within themselves they do
possess mobility in a high-degree ; the molecules are
attracted by the molecular forces equally in all direc-
tions, so that cohesion is not discernible. But if a
very thin layer of liquid is separated from the mass, or

even has one side or face exposed, its molecules are no'

longer attracted equally in all directions, and the force
of cohesion appears. An old experiment illustrating
this may be cited here. A wine glass with dry edges is
filled with water. By proper precautions a number of
coins may be dropped into it, the water rising up above
the glass to an eighth of an inch or more. (See Sup-
PLEMENT, No. 232.) In thiscasethe surface filin of the

~~~~~

Fig. L.—_EMPTYING CYLINDER.

water by its cohesion and tension holds the water to-
gether as would an elastic rubber membrane.

The same phenomenon appears in a pendent drop of
water, when we conceive of it as being a mass of fluid
contained in a sack or purse of water film. Shot is
made by pouring melted lead through a perforated
vessel and letting the shower of drops fall through the
air until chilled. In this case each drop is drawn into
a spherical shape by the tension of the film of liquid
lead surrounding it. If a tube of small caliber is im-
mersed for part of its length in water, the fluid willrise
within it. Adhesion between the liquid and the glass
draws up the edges or periphery of the liquid column
only, while the tension and cohesion of thesurfacefilm
pull up the column, the tendency being to flatten the
meniscus or curved upper surface. In this way the
fluid rises up some distance in the tube. In the mathe-
matical consideration of the problem, three tensions
are generally assumed—water-air, water-glass, and air-
glass; but the expression involving the condition of ad-
hesion is preferable where mathematics are not to be
used.

Thus, the action of sponges, lamp wicks, and the
swelling of dry wood when moistened are due to films
almost infinitesimal in area and quite so in thickness,
that move through the pores of the solid bodies and
draw threads of water after them. Capillary action
cannot take place without the existence of a filin.

In general terms, the strength and tension of a film
are supposed to be due to the molecular attraction of
its ultimate particles. These are not attracted equally
in all directions for want of an inclosing liquid, so that
the attractions which do exist strain the mass to-
gether.

. Finally, the persistence of so fragile a thing as a film

Fig. 2—EMPTY CYLINDER.

or membrane of water is most striking when its dimen-
sions are reduced. This naturally increases its appar-
ent strength, and makes it have proportionately amore
secure hold upon any bounding surface that it adheres
to.*

In the cuts, a cylinder adapted to illustrate most
strikingly some of the phenomena of capillarity or film
action is shown. It is constructed of No. 100 brass wire

* For exhaustive series of experimenis on films and surface tension,
see SUPPLEMENT, Nos. 160 and 495,

- | some filins fromn their respective meshes.
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gauze. Itsends are closed with solid plates or with
pieces of the same gauze. Assuming it to be made, the
following experiments may be tried with it.

It is immersed in a basin of water, and allowed to
remain under the surface until thoroughly wet. This
may take several hours with large cylinders; small ones
one inch to oneand a half in diameter are very quickly
moistened. Repeated immmersions of short duration
sometimes are quite effective. It is now lifted out in
a horizontal position. If perfectly wet, it will be com-
pletely filled with water. The old problem of the
Danaides is solved—a perforated vessel is filled with
water; we are carrying water in a sieve. Next the cyl-
inder should be held between the eyes and the light,
when its beautiful silky or icy luster will be seen.

The water is retained because the meshes are filled
with water film. To empty it, we need only remove
This is most
simply done by blowing against the upper surface,
Fig. 1, when, as the air is admitted, the water streams
out, and in an instant the cylinder isempty. Where
the film was blown away, a characteristic spot can be
seen, Fig. 2. Now, it can be again immersed, keeping
the open meshes uppermost, and it will fill with water.
. If the meshes had not been blown open, no water would
}have entered except under considerable pressure. -If,
rafter blowing upon the meshes, and while the water is
‘running out, we close the meshes again, it will cease to
“escape. This can easily be done by shaking the cylin-
der, so as to dash the water upward and refill the
meshes. The outflow immediately stops, and we have
a partially filled eylinder, Fig. 3. The question may
be asked, Why does not the film at the bottom of the
cylinder hold in the water after the upper meshes are
blown upon? Thereason issimple. As air is admitted
above it, the body of the fluid, yielding to gravity, de-
scends and carries the film with it, new water filling
the openings in the gauze, until all escapes except what
1is left to fill the meshes. This action cannot take place
;at the upper surface, because no water is supplied to
i keep the meshes full.

If, however, we do this, and pour water on the upper
surface when the cylinder is quite or partially full,
the water will go through the-upper meshes into the
cylinder, and escape from the bottom, Fig 4; as
soon as we cease pouring, the outflow ceases. In en-
tering, the water is assisted by the suction the column
of contained fluid produces. If the eylinder is per-
fectly empty and perfectly wet, water cannot be
poured through it. The lower meshes will not relin-
quish their films, whose weight is too slight.to over-
come their adherence to the wire.

These cylinders are most conveniently made on a
mould. A wooden cylinder is a good object. The
edges of the longitudinal seam are bent over and
caught in each other, the mould inserted, and the
seam rubbed down with a piece of wood or the back
of apenknife. Then the seam is soldered. The ends
of the open cylinder are next to be ‘‘tinned.” This
stiffens them, so that they may be bent into true
circles. The end pieces, cut out a little larger in
diameter, are to be ‘‘tinned” around the edges, and
then soldered in their places. Solid ends of brass or
lead may be used with advantage. Somelittle trouble
may be experienced, as the solder spreads with great
facility through the texture by this same capillarity,
but a little care will keep the area of the seams within
limits. The diameter may be as much as threeinches,
but the smaller ones are the easiest to use and most
certain to work well. It would be advantageous to
use rings of sheet brass on the ends to come between
the ends and bottoms, but they are not needed, as
solder alone will answer.

- —.t———

Mechanical Properties of Cork.

the Royal Institution ‘‘ On New Applications of the
Mechanical Properties of Cork to the Arts.” The lec-
turer began by demonstrating experimentally that in
solid substances no appreciable change of volume re-
sulted from change of pressure ; even India rubber was
shown to beextremely rigid. Cork, however, appeared
to be a solitary exception to this law, being eminently

sides, such as arose when the substance was immersed
in water and subjected to hydraulic pressure. The
cause of this anomalous and valuable property of cork
wastheninvestigated, and it was shown to arise from its
peculiar structure, whichrendered it, in many respects,
more like agasthan a solid. Cork was composed exclu-
sively of minute closed cells, the walls of which were
readily permeated by gases, but were impervious to
liquids. The cells were filled with air, which, when
pressure was applied, yielded readily, and expanded
again when the pressure was removed.

The impermeability of the cells to liquids prevented
cork from getting water-logged when exposed to such
fluids in bottles and in the new-applications devised by
the lecturer; and this property, combined with per-
meability to gases, rendered cork superior to India rub-
ber in waterproof clothing, because it permitted trans-
piration while excluding the wet. Mxr. Anderson next
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Mr. William Anderson lately delivered a lecture at

capable. of cubical compression, both from forcesap |
plied in opposite directions and from pressure from all |
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proceeded to explain some of the practical applications
which he had made.

The first was the substitution of cork for air in the
air vessels of water-raising machinery. This was illus-
trated by a hydraulic ram, which worked a fountain
about 10 feet high in the lecture room. Another ap-
plication was the storage of a portion of the energy of
the recoil of guns, and employing it for the purpose of
running them out when ready for firing. The gun car-
riage was very much like that commonly in use, with
hydraulie compressors, but the water in the eylinders
was driven by the recoil into a vessel filled with cork,
which was thus compressed. The cylinder was sepa-
rated from the cork vessel by an automatic valve which
prevented the reflux of the water. As soon as the gun
was loaded, a tap was opened; the cork was then free to
expand and liberate the water back into the cylinder,
so running out the gun. The lecturer pointed out that

Fig. 3.—CYLINDER PARTIALLY FILLED.

this method of using cork would allow of a gun being
run out up any incline. The system was peculiarly
adapted for naval use, where inclined planes became
inoperative in the event of the vessel having a list in
the opposite direction. The lecture, which was pro-
fusely illustrated by means of diagrams and experi-
ments, certainly placed cork in a new light before the
scientific world, and indicated fresh and extensive
fields for its use.

—_———— et —
Progress ot Marine Engineering.

The steamer Aller, 5,500 tons, 455 feet long by 48
feet broad, was tried on the Clyde recently, and ex-
hibited remarkable results in the matter of economy in
coal consumption. The Aller is a distinet advance in
speed and economy on account of her triple-expansion
engines and boilers. To develop 6,000 indicated horse
power in the compound engines, by the same builders,
requires a consumption of 130 tons per 24 hours. In
these triple-expansion engines the consumption is 90
tons.

A still more remarkable comparison is shown by the
results of ocean voyages by experimental engines,
from the designs of which those of the Aller have been
constructed. It will be remembered that part of the
price paid by the Cunard Company for the Umbria
and the Etruria was made up of the two steamers
Parthia and Batavia, which are now the property of
Mr. Pearce, M.P., President of the Fairfield Company.
The old compound engines were removed by him to

Fig. 4—POURING WATER THROUGH FULL CYLINDER,

make room for triple-expansion engines and steel boil-
ers. The log of the Parthia in 1883 shows that she
burnt 47 tons of coal per day of 24 hours when going at
a speed of 11 knots. Her log during 1885-86 shows that
the consumption was 25 tons at the same speed. Her
speed is now much higher, but the comparison must be
made with her old rate, The Batavia shows still bet-
ter results. The consumption in 1883 was 40 tons per
day at 11 knots. In 1885, with the new engines, it was
only 21 tong,~ZLondon Times.
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Ghosts and Haunted Houses,

In spite of the rigid suppression of everything re-
garded _as superstitious which characterizes the pres-
ent times, there are a number of traditions and half
beliefs which still retain a wonderful vitality. The
existence of those apparitions which are popularly
supposed to choose the weird hour of midnight for
their perambulations, and of those inexplicable mani-
festations which gain for a dwelling the unenviable
name of being haunted, has been-affirmed by persons
of such undoubted veracity, and believed in by so
many of unquestioned intelligence, that a jmovement
has recently started in different parts of the country
for the thorough investigation of the reputed phe-
nomena, with a view of deciding whether they have
any substantial foundation, or must be accredited to
individual mental vagaries.

It must, however, be remembered that it isno ar-
gument in favor of their genuineness that these tra-
ditions are so universal, for Grimmm and other students
of comparative philology have shown that many of
our best known nursery tales have elements in com-
mon with the folk lore of but distantly related people,
and with these must be attributed to the ancestral
store before the Aryan dispersion. It is unnecessary
to say that we do not on this account believe in the
existence and sad fortunes of an original Red Riding
Hood, or in the exploits of an actual Jack the Giant-
killer. And neither can we claim any additional re-
spect for ghosts and similar apparitions because the
earliest Aryan mother sent her child to sleep with
stories of monsters or fairies, according as the infant
had been naughty or good, while later mothers have
drawn upon the traditional ‘“man in the dark” to
induce obedience. But the present investigators
who are taking up this subject have manifested a
neutrality which promises most interesting results,
should any be reached. They are neither prejudiced
by the antiquity of these supernatural entities, nor
so far incrednlous as to dismiss the whole matter
with a contemptuous denial. Viewed thus dispas-
sionately, ghosts and haunted houses form an excel-
lent subject for scientific investigation. At the pres-
ent time, two cities in particular are holding these
popular but still fascinating terrors up to .the light of
day, and we dare say that in a number of other lo-
calities similar societies are investigating their claims
to recognition with equal rigor.

In Boston, the American Society for Psychical Re-
search has appointed a special committee on appari-
tions and haunted houses. A circular has been
issued, inviting communications from those whose
experience may enable them to be of assistance in
the examination. They desire information, in the
first place, regarding reported cases of apparitions of
the absent or dead. From time to time, such accounts
have been published, giving all the details of the oc-
currence, and a great deal that would be of immense
interest could it be verified. These supernatural ap-
pearances are often reported as foretelling future
events, usually of a disastrous nature, such as illness
or death, and the committee is particularly anxious
to acquire all possible testimony in regard to cases
where such premonitions have been intelligently re-
corded and have afterward proved true in whole or
part. In addition to these more dramatic spectacles,
there is a large class of personal experiences, such as
presentiments in connection with material appear-
. ances, and the like, which would be of undoubted
interest in such an investigation. The testimony of
persons who have had these experiences themselves,
or have had an opportunity to record the experi-
ence of others, is of special value. In making such
records, it is important to state the age, occupation,
temperament, condition of health, and other personal
factors which would be apt to influence the result
of such an experience, together with the appearance,
circumstances of time and place, duration, ete., of
the supposed apparition. It is also of great import-
ance, where any warning is theught to have been
conveyed, t6" know whether it was recorded before
verification, in order to give as little play to the im-
agination as possible. The committee, as we have
stated, undertake this investigation without precon-
ceived prejudices. Being very bright people, they
cannot help having their own opinions, and it would
be safe to say that the majority are without belief in
such appearances ; but they wish simply to hear and
examine the facts, and are pledged to draw from them
such conclusions as are warranted by the evidence.
They invite the co-operation of persons similarly
earnest and unprejudiced. Col. T. W. Higginson,
Cambridge, Mass., is one of the committee. A lim-
ited time will also be devoted to the personal exami-
nation of houses in the neighborhood of Boston which
arereported to be haunted.

In Philadelphia, an analogous though less open
investigation is now in progress. Some years ago, Mr.
Seybert, the donor of the new bell for Independence
Hall, was the vietim of severe imposition at the hands
of several over-thrifty * mediums™ At his death he
left a sum of money to the University of Pennsylvania
on the condition that it should thoroughly investi-

gate the eclaims of spiritualism, and make the results
public. The committee intrusted with the task
has been collecting testimony on this point for a num-
ber of months, but no results, we believe, have yet
been published. It is to be hoped that their labor
will shortly be completed and their conclusions made
public.
WHO INVENTED THE RATCHET BRACE?

This question is asked in a recent number of the En-
gineer, London, by a correspondent who writes to the
editor as follows :

*In the Mechanics’ Magazine for September 5, 1835,
there is a sketch of ‘‘ a sim-
ple drill,” said to be the in-
vention of a workman in
Mr. Hague’s manufactory.
Hague was a well known
engineer half a century
ago, his shops being some-
where near the Tower, I
think. I send a reduction
of the sketeh, and should
like to know whether. this
is the first ratchet brace.
The date of the introduction of that useful tool may be
within the recollection of some of your older readers,
and it may also be possible to preserve the name of the
inventor. ENQUIRER.

In this country the earliest patents granted on drills

of this kind were the following :
John Johnson, of Somerville, Mass., patent No. 5,894,

JOHNSON’S DRILL, 1848,

dated October 31, 1848.—A exhibits the drill and B the
stock or drill holder. The latter is made with a socket
in one end to receive the drill. It has also a screw, C,
adapted to the other end, and made to screw in and
out of the same, the said serew having a bend, a, anda
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PACKER’S DRILL, 1858.

conical projection, b, on the upper end of it ; the said
projection serving for a center to steady the drill. The
stock, B, is made with a suitable groove turned around
in it to receive two friction bands, D E, which are
jointed together, as seen at d. The band, D, is jointed
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to a projecting arm, ¢, of a forked lever, F, while the
band, E, has a hooked end against which a small tog-
gle rests and bears. The said toggle is jointed to
another or short arm, g, of the lever, F, the whole be-
ing arranged as shown. The joint of the toggle is so
made as to prevent any outward movement of the tog-
gle (that is to say, a movement of it toward the stock)
beyond about a right angle to the arm to which it is
attached. The said movement, however, when the
toggle is borne against the hook, f, must be sufficient
to allow the two friction bands, D E, to move freely
around upon the stock without any bind or friction,
such as will cause it to rotate forward with the lever,
F, when said lever is moved in a direction away from
the person who grasps it. The joint of the toggle
should also be constructed in such manner as to allow
the toggle to move toward the inner end of the lever.
Now, if the drill be placed in position, a movement of
the lever toward the operator causes the toggleto so act
against the hook of the friction band, E, as to draw or
force the two bands, D E, toward one another, and
causes them to firmly grasp the drill stock with a dé-
gree of friction sufficient to rotate it and the drill with
the further movement of the lever. Theretraction orre-
verse movement of the lever will cause the friction bands
to unloosen their hold upon the stock, so as to per-
mit the lever to be moved forward to the extent re-
quired without creating any corresponding rotation of
the drill stock.

Henry H. Packer, of Boston, Mass., patent No.
20,728, dated June 29, 1858.—C is the screw barrel, the
upper end of which is bored out and tapered to accom-
modate the serew, B, the lower end being so constructed
as to have formed therein a socket for the reception of
a drill. The head of the screw, B, is conical at top, as
seen at A, forming a pivot, and has projecting from its
perimeter downward a shell, A’, which (when the screw,
B, is at its lowest point in the barrel, C) entirely sur-
rounds said barrel its whole length. C'is a ratchet
wheel, which is keyed on to the lower end of the bar-
rel or drill stock, ¢, and rotates in an eye or slot formed
in the spindle stock, b, for its reception ; said ratchet
is caused to revolve, carrying with it the band, C,
screw, B, and shell, A’, and any tool which may be se-
cured in the shank at d. At every half stroke or every
other vibration of the spindle stock, b, by means of the
pawl, g, working in a pivot, 7, and kept in gear with
said wheel (at the proper times) by a spiral spring, e.
The frame or stock, b ; is furnished with a suitable han-
dle, f, on the top of thestock, b,; and surrounding the
barrel, ﬁ% is a-eollar, a, from which extends upward a
shell, m, surrounding the shell, A’, the greater part of
its length.

The operation is nearly similar to those already in
use, and requires but little explanation. The whole
mechanism is caused to partially rotate at every forward
shake or vibration of the handle, F, by means as
already described, while at every backward stroke the
pawl, g, rides over the ratchet wheel, C, leaving the
mechanism stationary. When it is desired to feed the
drill, the screw, B, is turned by a simple key or lever
fitting a hole in its head.
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The Great Question of the Day.

The late Dr. Samuel D. Gross, the father of American
surgery, used the following words in an address deliv-
ered at the dedication of the McDowell monument :

‘“Young men of America, listen to the voice of one
who has grown old in his profession, and who will
probably never address you again, as he utters a part-
ing word of advice.

‘“ The great question of the day is not this operation
or that, not ovariotomy or lithotomy, or a hip joint
amputation, which have reflected so much glory upon
American medicine, but preventive medicine, the hy-
giene - of our persons, our dwellings, our streets, in a
word, our surroundings, whatever or wherever they
may be, whether in city, town, hamlet, ér ¢Suntry, and
the establishment of efficient town and State bé&ards of
health, through whose agency we shall be more able

| to prevent the origin and fatal effects of what are

known as the zymotic or preventable diseases which
carry so much woe and sorrow into our families, and
often sweep like hurricanes over the earth, destroying
millions of human lives in an ineredibly short time.

*“The day has arrived when the people must be
roused to a deeper and more earnest sense of the peo-
ple’s welfare, and suitable measures adopted for the
protection as well as for the better development of their
physical, moral, and intellectual powers. This is the
greatproblem of the day, the question which you, as
the representatives of the rising generation of physi-
cians, should urge, in season and out of season, upon
the attention of your fellow citizens; the question
which, above and beyond "all others, should engage
your most serious thoughts, and elicit your most ear-
nest co-operation.

‘““When this great object shall be attained; when
man shall be able to prevent disease, and to reach, with
little or no suffering, his threescore years and ten, so
graphically described by the Psalmist, then, and not
until then, will the world be a paradise.”
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ARGUS PEACOCKS IN THE BERLIN ZOOLOGICAL GARDEN.
The Argus peacock (Argus giganteus), also called Ar-
gus pheasant, was first known in 1780, the first skin of
a bird of this species having been carried from Suma-
tra to Europe about that time. In the first report
given of this bird it is stated that ‘‘it is a bird of un-
common beauty, perhaps the most beautiful of all.”
The Argus peacock is of about the same size as our pea-
cock, and, as is the case with most birds, the plumage
of the male is much more beautiful than that of the
female. Itsface is light blue and its bill white ; its
neck and back are of a golden brown, with light yellow
spots shading into yellowish gray, with round brown
spots, while under-
neath the bird is or-
namented with lines
of brown, yellow, =%
and black. The
wings are reddish
brown, and the wing
and tail feathers are
very long. It isim-
possible to give any
idea of the wonder-
ful play of color on
these birds; there are
white spots on brown
regular dark spots
on a light ground,
and many other va-
riations of color.

The plumage of
the female is very
plain, and the young
have a coat of gray-
ish brown; at first, in
fact, they bear a
strong resemblance
to their mother, to
whom they keep
very close, even re-
maining between her
feet and moving with
her as she moves
from place to place.

Most works on na-
tural history lament
the fact that these
birds soon perish in
captivity, but_the
- pair”in -the Berlin
Zoological = Garden
have proved quite
hardy. The Argus
plays a conspicuous
part in the Malay
legends; but, never-
theless, it is highly
prized in Sumatra
and Borneo as an ar-
ticle of food.—Illus-
trirte Zeitung.

———r————————
Dehorning Cattle.

The subject of re-
moving the horns
from cattle has re-
ceived an unusual
amount of attention
among stock men
within the past few
months, on ‘account
of the prosecution by
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the Chicago Humane

Society of an Illinois ™ 'V 3

farmer, Mr. Haaff, ' ‘\\\ , -
A\ 2

who has for some y )

years advoeated and . Y/

practicgd dehorning
eattle of mature age.
His process is to con-
fine the animals, and
then quickly, with a
sharp saw, to take
the horns off close up
to the head. He
claims that the operation is not excessively painful,
that it makes the animals less dangerous to each other
and their attendants ; that considerably less food is re-
quired to keep them (the horns calling for much ani-
mal heat to keep them warm in a climate like ours) ;
that the cattle, by huddling more closely together in
their sheds, are better protected from cold ; and lastly,
that abortions are far less frequent.

Public opinion seemed at first to be against Mr.
Haaff, but as the matter is investigated the farmers are
taking a view similar to his. Sawing off the horns is
probably less painful, and certainly far less dangerous,
than castrating a mature animal, a process that public
opinion has sanctioned for centuries. We are aware
that there are many dangerous bulls kept by our farm-
ers that would be far less dangerous if they were
without horns ; indeed, we look upon a horn upon a

ARGUS

domestic animal as a nuisance in every case, but we
have never as yet either practiced or recommended
others to practice the sawing off of horns upon full
grown animals.

‘We once tried to cut out the incipient horns on the
head of a calf, but had not the heart to do the work
thoroughly, so made a failure of the experiment. We
do believe, however, that the removal of the horns from
young calves should be a common practice, and that
any one with a little experience and courage can take
them out effectually, and with very little pain or in-
convenience to the animals. And we are glad to learn

that so prominent a breeder of fine cattle as Mr. John
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PEACOCKS IN THE BERLIN ZOOLOGICAL GARDEN.

Brooks, of Princeton, has decided to give the dehorn-
ing method a thorough trial upon his calves the com-
ing season.

The horn of a cow is an appendage, not of the skull,
but of the skin. In the calf the horn is loose on the
head, and may be removed with a section of the skin.
The horn is fed by the skin, as is also the hair ; and as
the removal of the skin.on any portion of the body
leaves a scar which will not hair over, so the removal
of the skin with the rudimentary horn leaves a scar
that cannot produce a new horn. It isclaimed that
there is no better time to perform the operation than
when the calf is two weeks old. The horn at this age is
merely a section of soft, hairless skin called the matrix,
or mother of the future horn. In removing it, it is
only necessary to make clean work of it, taking a rim
of the skin an eighth of an inch wide surrounding the
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matrix. It can be done with one firm sweep of the
knife, the calf being laid upon its side, and the head
held firmly to the ‘ground under the knee of the ope-
rator.—X. E. Farmer.
—_———tr——
Glanders and Farcy.

The Tennessee State Board of Health in its bulletin
for March commends the health officer of Nashville for
his prompt destruction of three animals affected with
glanders.

The board calls the attention of other local authori-
ties to the importance of the immediate destruction of
all animals affected with the disease. Glanders and
farcy are two names
denoting really one
disease, due to the
same specific poison.
It is called glanders
when the air pass-
ages are affected, and
farcy when the skin,
areolar tissue, lym-
phatics, and glands
are most prominent-
ly involved. Damp,
ill-ventilated, nar-
row, and ill-built
stables, insufficient
or unwholesome food
and excessive fatigue
are the principal pre-
disposing causes to
the development and
propagation of the
disease. It invaria-
bly terminates in
death, whether it ap-
pears in the acute or
chronic form. Its
communica bility

J from one horse to an-
other, from the horse
to man, and from

N man to man, is now

no longer question-
ed; hence health offi-
cers should act with
great promptness in
every case, rigidly
enforcingisolation in
regard to all ** sus-
pects” and extermi-
nation of all animals
known to be affected.
The German law
directs that any
horse which has been
even in contact with
a glandered animal
5 shall be immediately
killed. This is wise.
‘When the horse is
killed, it should at
once be buried deep
in plenty of lime, and
its former habitation
thoroughly disinfect-
ed, first with sul-
phurous acid fumes,
followed by prolong-
ed free. ventilation.
All tainted food, bed-
ding, etc., should be
speedily burned.
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MW”’ / ;ﬁ/ // / The Largest Coal
7 7 {/ Y/, V /U “ / Breaker,

™ 27 - A A The Kingston Coal
! / WC’ Ik = Company has erect-
/;( I /"//! ¢ T- o ed the largest break-
kr)d / Wy / er in the anthracite
| y / A

/ ,/ // coal- regions at Ed-

wardsville, Pa. The
time occupied in its
construction was a
little over one year,
and about 2,000,000 feet of pine and hemlock lumber
have been used to build it. The structure is about 380
feet long and 100 feet wide at the widest point. Five
pairs of rollers, 15 screens, and two friction gears, a sta-
tionary engine 20 by 36, two pairs of hoisting engines,
besides a large amount of other machinery, will be used
inthe breaker. The capacity of thebreakerwill be over
1,000 cars of coal per day. The culm will be drawn from
thebreaker on a trestling, by means of an engine, and
no mules will be used there. All the most improved
machinery has been put in, and the result is that less
men can do the usual work than in other breakers.

Notes from Patent Decisions.
A mistake in an expression, proved to be so by other
parts of the specification, will not vitiate a patent.—
Judge Nixon, Reed vs. Street.
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ENGINEERING INVENTIONS,

A track lifter has been patented by Mr.
James W.McDonald, of Winnipeg, Manitoba, Canada.
The invention consists of one or more jacks attached
to a plank and operated by levers, a  device for raising
the plank and jacks, and an automatic grip, all mount-
ed on-a hand car, and adapted for raising railroad
tracks in repairing and constructing.

A boiler or tube covering has been
patented by Mr. William M. Suhr, of New Yozk city.
It consists of a shell with solid annular strips resting on
the boiler or tube, covered and placed a suitable dis-
tance apart from each other to form separate closed an-
nular air spaces between the boiler or tube covered, the
shell, and the strips.

A car coupling has been patented by
Mr. John L. Setty, of North Uniontown, O. The inven-
tion consists of & sliding plate moved forward to come
beneath the point of the coupling pin by the action of
the lever employed to raise the pin, with other novel
details, designed to make an automatic coupling,and
one which may be used with other couplers.

A car coupling has been patented by
Mr. Alexander H. Stephens, of Thompson’s Station,
Tenn. It is so constructed that an approaching link
will strike a trip projection and adjust a grapple paral-
lel with the drawbar, which latter is pushed back until
held by a detent, with other details, whereby an auto-
matic coupling and uncoupling of parts iseffected with-
out involving the necessity- of the operator going be-
tween the cars.

A railway signal has been patented by
Messrs. Clement P. Willshaw, of Brooklyn, N. Y., and
Alexander Willshaw, of New York city. A shaft that
operates a gong striking mechanism is so constructed
as to automatically assume a position for striking the
gong, in case the swilch operating connections are
broken or get out of position or release the switch, the
signal being adapted to be sounded by passing trains.

A tunneling machine has been patent-
ed by Mr. Frank O. Brown, of New York city. It is a
shell of plate iron bolted together, its forward end bev-
eled with longest side upward, having an airtight trans-
verse partition with man holes and pierced by a con-
veyer tube with spiral flange projecting beyond its for-
ward end, with other novel features, whereby the ma-
chine can be forced forward through the ground and
allow brickwork to be readily laid. .

MISCELLANEOUS INVENTIONS,

A lining for refrigerators has been pat-
ented by Mr. John 8. Fairly, of Charleston, S. C. - The
invention consists in the use of aninsulating filling con-
sisting of cottonseed hulls, and the making of a refrig-
erating package with such filling.

A wind wheel toy has been patented by
Mr. Frank G. Gollon, of Hoboken, N. J. Itis a device
of tube in place of the stick on which a child’s pin
wheel is usually held, so arranged that the wheel may
be revolved by blowing in the tube.

A mechanical toy for children has been
patented by Mr. Peter J. Owens, of New Yorkcity. It
consists of a rectangular oscillating tray mounted at a
suitable incline upon a stand or support, with hinged
strips, so that a ball starting from the bottom may be
made to ascend to the top of the tray, when it will reach
areturn channel to conduct it again to the bottom.

A plumb level has been patented by Mr.
Michael S. Weller, of Charlestown, W. Va. Combined
with an index and pivot shaft is a tubular bearing hav-
ing a glass lining, the device being an improvement on
carpenters’ levels where the spirit bulb is more com-
monly employed.

A music leaf turner has been patented
by Mr. Louis L. White, of Portland, Oregon. It has a
+haft, cogwheel, and a series of pinions carrying each a
rod, a paper holding clip, and other features, making a
convenient device for turning the leaves of sheet music
rapidly and perfectly.

A ruling machine has been patented by
Mr. James W. Dickieson, of Brooklyn, N. Y. It is for
producing diagonal lines atany desired inclination over
the usual ruling, to effect which the invention covers a
construction involving a novel combination of parts and
details.

A wagon box brace has been patented
by Mr. Matt. F. Allen, of Nashville, Tenn. It is a double
legged strap brace, with its legs perforated to receive
fastening bolts or screws, so made as to hold the sides
and bottom of the box more.firmly together; to keep
them straight, and prevent the timber from warping.

A syringe attachment for bottles has
been patented by Mr. Anaximander B. Tutton, of Sioux
Falls, Dakota Ter. It is somade that when notin usea
rubber cap covers the bottle, the tube and nozzle being
sheathed therein, while the device furnishes a syringe
and stopper for bottles or vials of any size.

A dry closet has been patented by Mr.
George F. McMurry, of Eureka Springs, Ark. It is
made of strong tin, sheet iron, or zinc, but light enough
to be conveniently carried from room to room, and has
some novel features, making it especially applicable for
use in hospitals, prisons, and private dwellings.

A trunk lock hasp has been patented
by Mr. William H. Plant, of Brooklyn, N. Y. Itis of
novel construction to the end that hasps so made will
accommodate themselves to the shrinkage of the trunks,
and allow their hooks to be readily inserted in the aper-
ture of the lock, while being strong and durable.

A wagon axle nut has been patented
by Mr. Frank O. Slanker, of Pomona, Cal. It hasa
gravitating dog eccentrically pivoted to the axle arm, to
engage the interior of the wheel retaining nut, thus pro-
viding a simple and inexpensive device whereby the un-
screwing and loss of the nut will be prevented.

A school desk has been patented by Mr.
Joseph A. Wilson, of Hood River, Oregon. It has &

novel combination of parts for holding the cover raised
and for clamping a book or drawing thereto, at any de-
sired angle, for more convenient use in reading, writing,
drawing, etc.

A folding baby carriage has been pat-
ented by Mr. Charles Haller, of New York city. This
invention covers various novel details of construction
whereby a baby carriage so made can be completely
folded, to be readily taken in and out of houses and up
and down stairways, and be storedin a comparatively
small space.

An ice planing and ridging machine
has been patented by Mr. Stephen L. Smith, of St.Louis,
Mo. Itis for planing the snow and soft ice from the
tops of ice blocks, and ridging the top faces so the
blocks will not freeze together, being an improvement
on a machine for this purpose formerly patented by the
same inventor.

Artificial fruit making forms the sub-
ject of a patent issued to Marie Ginoris, of New York
city. The process consists in forming a mould of the
fruit to be imitated, covering thesurface with cloth wet
with cement, drying and removing the cloths and ce-
menting together their edges with wire stem inserted,
and painting the body.

A rein ring has been patented by Mr.
Julius C. Hobbs, of Hobton, N. C. It consists of a
grooved wheel or roller mounted in bearings formed in
a frame of peculiar and novel construction, in which the
line or rein may be readily inserted, when it will be pre-
vented from being chafed, fretted, or worn by being
rubbed.

Paper making devices form the subject
of a patent issued to Messrs. Frederick W. Miller and
John J. Newman, of Elkhart, Ind. They are to be
made a part of a paper machine for applying paraffine,
wax, or other substances to and incorporating them
into and through a web of paper during the making and
finishing, to make it waterproof, etc.

A bark mill has been patented by Mr.
Benedict Ott, of La Crosse, Wis. It is of that class in
which the bark is rapidly revolved by a carrier operat-
ing within a cylinder with radial openings and cutters,
and it is made with sectional cylinders, so one can be
repaired while the other is in use, and the mill thus
practically run all the time.

A riding saddle has been patented by
Mr. John W, Newman, of Decatur, Tex. This inven-
tion relates to devices intended for use in coupling or
connecting girths to saddles where it is desirable to
quickly adjust the saddle, as in stock countries, in case
of astampede of cattle, providing anefficientand econo-
mical construction therefor.

A truss has been patented by Messrse
Edward Williams, Jr., and Ralph M. Lashell, of Centra-
lia, Pa. It consists of a rod or wire- curved to encircle
the body, having at the back two eyes carryingpads,

with an adjusting strap and buckle, and at the frontn

two or more loops inclosed by the truss pad, being de-
signed as an efficient-but inexpensive device.

A domestic hand press has been patent-
ed by Mr. John W. Condon, of Logansport, Ind. It is
designed to facilitate pressing fruits, making jellies,
etc., and has a base plate with vertical overhanging
standard carrying a screw shaft which bears upon a
platen to fit inside a perforated chamber, the parts be-
jug readily detachable for easy cleansing.

_A self-fastening skate has been patent-
ed by Messrs. Eugene M. Florentin and Albert T. Fal-
vey, of Taunton, Mass. The skate stock is a metal plate
with acurved flange on its rear end, and clasps on,its
forward part which slide in keepers and are held apart
by a spiral spring, with other novel features, whereby
the skate will fasten itself to the shoe as soon as put on.

A plumber’s trap has been patented by
Mr. Frederick S. Gerstenberg, of Astoria, N. Y. It isa
D-trap, open at one side, with a rabbet around the edge
of its open side, a horizontal valve and weighted bell
crank lever, to close the valve when there is little or no
pressure of water, and so arranged that any pressure of
sewer gas will tend to close the valve more firmly.

A machine for separating flaxseed has
been patented by Mr. Jeremiah Bates, of Sherburne,

| Minn. - It has a vibrating box with inclined sieve, the

lower end forming a spout, a partition extending in an
inclined direction reverse to that of the sieve, another
partition extending under the sieve, and other novel
features, for separating flaxseed according to its size.

An explosive commpound has been pat-
ented by Mr. Max Bielefeldt, of Kalk, near Cologne,
Germany. It consists of nitro-cellulose ina solution of
nitrate of ammonia in water of ammonia, or of nitro-
glycerine ard nitro-cellulose with nitrate of ammonia in
water of ammonia, prepared after a special manner and
with varying proportions for differences of explosive
force.

A fire arm has been patented by Mr.
Salvatore J. Buzzini, of New York city. It has novel
means for securing the barrel in its place, and for its
ready detachment and replacement, and for a more ac-
curate return of the barrel to its normal position than is
practicable when the barrel is secured to its place by
screwing it into the stock, without having recourse to a
gunsmith or other skilled artisan.

A lamp extinguisher has been patented
by Mr. Jacob Philippi, of New York city. The con-
struction is such that when the wick is turned down, a
weight causes a plate to swing over the upper end of the
wick tube, and the flame will be immediately extinguish-
ed, with other novel features, the invention being an im-
provement on a former patented invention of the same
inventor.

A baker’s oven has been patented by
Mr. Solomon M. Raines, of Logansport, Ind. The grate
is on a level with the bottom of the oven, a wall pro-
jecting upward between the bottom and the grate, and
the vent pipe extends from directly over the grate Lo
the outside of the oven, and thence across to the chim-
ney, making an oven that is simple in ¢onstruction and

bakes rapidly.

A star time chart has been patented by
Mr. Joseph B. Morse, of Brandon, Vt. Itisa pivoted
disk divided by radial lines into twelve equal spaces
representing the months of the year, the twelve spaces be-
ing divided to form twenty-four spaces for the hours of
the day, with a movable index, pointer, etc., for deter-
mining meun time by an observation of one of the cir-
cumpolar constellations and the pole star.

A band cutter and distributer for
thrashing machines has been patented by Messrs. Benja-
min F. Applegate and Benjamin F. Lagel, of New Al-
bany, Ind. The feed board of the machine has a feed-
ing chute with sloping bottom, androtary band cutters
extend across the chute, slotted spring guards being ar-
ranged over each cutter, on which guards the attendant
places the bundles, so the bands will be cut, and at the
same time pushes the bundles along the chute to the
thrashing cylinder.

—

NEW BOOKS AND PUBLICATIONS.

KroOEH’S DRILL BoOKs. III. The Pro-

* nunciation of French. IV. The

French Verb. By Professor Charles

F. Kroeh, Stevens Institute of Tech-

nology. Hoboken: Published by the
author.

The French student is at present offered the choice
of two methods—the conversational, in which he ac-
quires a knowledge of the language simply by prac-
tice, or the grammatical, in which he devotes himself
to the rules and structural part before attempting to
converse. Both methods have their advocates. It
depends largely upon the age and mental habits of the
student which would be the more suitable, but it
seems to us that a mixture of the two is the true
method. We therefore find much to commend in
Professor Kroeh’s drill books, for he has endeavored
to combine the ready facility of the one with the
precision of the other. It is too often'the case that
the conjugation of the verbs is memorized as a whole,
and the student finds it impossible to employ the pro-
per person and tense when isolated,without an awkward
pause. Itis a distinguishing feature of these little text
books that the idea is -always inseparable from the
words. To accomplish this, the verbs are taught by
persons instead of tenses, which we can easily imagine
will produce happier results than the older method of
tabular instruction. The study in pronunciation will
be found equally practicable.

INSECTS AFFECTING THE ORANGE. By
H. G. Hubbard. With plates and
wood cuts. Washington: Govern-
ment Printing Office. 1885.

For nearly four years Mr. Hubbard has devoted his
time to the study of the insects affecting the orange

“tree, and has given particular attention Lo practical

experiments for counteracting their injuries. - The
trees belonging to the Citrus family are specially sub-
ject to the attack of insect pests, and so extensive are

-their ravages that it has been stated there are absolutely
‘no orange trees in'the whole ‘State of Florida which

are entirely free from their presence, - The present re-
port is a special one ordered by Congress, and has
been prepared with the sole purpose of affording a
practical guide to orange growers. 'While it is based
almost entirely upon observations made in Florida,
this being our largest orange-growing State, much of
the information will be equally applicable to other dis-
tricts unfertaking the culture of the fruit. The work
also contains several handsome colored plates and
numerous wood cuts. Those desiring copies of the
report should address the Commissioner of Agricul-
ture, Washington, D. C.

THE SUBURBAN COTTAGE : ITs DESIGN
AND CONSTRUCTION. .- By W. B. Tut-
hill. New York: William T. Com-
stock.

_ This is a brief treatise, intended to -lay before the

student the process of systematic design, and at the

same time treat of elementary details in construction
and finish.  The scope of the volume is not a very
wide one, but those who have the designing and

building of summer houses will find here some im-

portant suggestions, and the author’s views are set

forth with great clearness. '

TeEE NEW AGRICULTURE; -OR, THE
WATERS LED CAPTIVE. By A. N.
Cole. New York: The American
Angler. :

The author describes in this volume a success which
seems almost wonderful in overcoming the sterility
of a forbidding location, and making his *home on
the hillside,” in Allegany County, N. Y., one of
the most productive spots anywhere to be found. He
has done this by a system of underground irrigation,
which hehas patented, whereby the natural length of
the season is prolonged from forty to sixty days, the
crop yield of everything grown is greatly increased,
and the quality correspondingly improved.

Foop MATERIALS AND THEIR ADUL-
TERATIONS. By Ellen H. Richards.
Boston : Estes & Lauriat.

The author is an instructor in sanitary chemistry in
the Massachusetts Institute of Techmnology, and al-
though this little volume is altogether too small for
much of a statement of the subject, all that is here
given is valuable, and presented in a plain and sensi-
ble manner.

Alpine Winter in its Medical Aspects is
the title of an attractive pamphlet by Dr. A. Tucker
Wise, touching the curative and health-giving proper-
ties of the air and springs of that locality for various
kinds of invalids, the whole being written with
especial reference to the facilities afforded in this
way by the Hotel Kursaal de la Maloja.

A Directory of the Tanning and Boot
and Shoe Trades, and the branches eollateral thereto,
forms a convenient and what would seem to be a spe-
cially useful volume to all connected with such business
which has recently been issued from the press of the
Shoe and Leather Reporter, New York city. It em-
braces the United States and Canada, together with
the moet prominsnt foreign houses,

© 1886 SCIENTIFIC AMERICAN, INC

WBusiness and Wersonal.

The charge for Insertion under this head is One Dollar
a line for each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in next issue.

For Sale—The U. 8.and foreign patents on Pinch
Bar described in this issue, on page 306.

Wanted—A capable business man, with capital, to
take a valuable invention (patent secured), and either
dispose ot it outright, or interest capital in manufactur-
ing the same. For particulars address C. G. Brett, 19
Harvard Place, Boston, Mass.

Wanted—Heavy shaping machine, quick-return mo-
tion, to cut sprues from steel castings. New or second
hand. Address P. O. Drawer No. 187, Buffalo, N. Y.

How to Meet Customers.

Inventors and manufacturers should exhibit at the Min-
neapolis, Industrial Exposition. Opens August 23, closes
October 2. Finest building in the country; 7} acres
floor space. Power and space free. Building in center
of city; 160,000 people; 400,000 within radius twenty
miles. Entire Northwest tributary. Address, for full
particulars, William M. Regan, Minneapolis, Minne-
sota.

W ater Purification by Patent Aeration
in tanks, cisterns, wells, reservoirs, water mains, etc. Or-
ganic pollutions reliably removed. Applicable for hand,
wind, or other power; for domesticor industrial pur-
poses. For particulars, terms, and agencies address
R. d’Heureuse, P. O. Box 39, New York.

‘“Well, well—the world must turn upon its axis,
And all mankind turn with it, heads or tails;
Anud live and die, make love and pay our taxes,”
is the way Byron looked at it ; but *it is not all of life to
live.” A healthy life is the only one * worth living for,”
and that “|depends on the liver.” If the liver is not in
good working order, pimples, blotches, skin diseases,
scrofula, catarrh, and a long list of dangerous diseases
result. * Make love; pay taxes,” but above all, get Dr.
Pierce’s *‘Golden Medical Discovery,” andlfree your sys-
tem of all impurities of the blood by resioring your liver
to healthy action. By druggists.

Best Automatic Planer Knife Grinders, Pat. Face Plate
Chuck Jaws. Am. Twist Drill Co., Meredith, N. H.

All Books and App. cheap. School Electricity, N. Y.

%7 inch Astronomic Telescope, $65. Tydeman, Camden,
N.J.

" Wanted—An experienced foreman for a machineshop
in the West, employing an average of 50 hands; must be
thoroughly conversant with engine practice and general
machine work, with experience in the economical man-
agement of men. Give reference and salary expected.
Address “ J. M. H.,” P. O. Box 773, New York.

Send to the Railroad Gazette, 73 Broadway, New
York, for a catalogue of Locomotive, Track, and other
railroad books,

" Emery. Wheels of unusually superior quality for wet
grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N. Y. Pumps for liquids, air, and gases. New catalogue
now ready.

‘Wanted—To correspond with a practical door, sash,
and blind maker; one who would be fully competent to
take full charge of a factory and could give correct esti-
mate of machinery needed, cost of manufacture, prob-
able demand and margin. One that could take an inter=-
est would be preferred. Address Mr. H. H. Durkee, 48
Broad St., New York.

See Burnham AutomaticEngine adv.last and next week.

Wanted.—A Mechanical Draughtsman wanted to go
West. One acquainted with wood working machinery
preferred. -Steady emplyment to a sober and industri-
ous man. Address, with full particulars, stating wages
expected, etc., ** Western,” P. O. Box 773, New York city.

‘Wanted—Patented articles of merit to manufacture
onroyalty. Electric Mfg. Co.,, 311 River St., Troy, N. Y.

Curtis Pressure Re'gulm;or and Steam Trap. See p. 142,

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

Grimshaw.—Steam Engine Catechism.—A series of
thoroughly Practical Questions and Answers arranged
soastogiveto a Young Engineer just the information
required to fit him for properly running an engine. By
Robert Grimshaw. 18mo, cloth, $1.00. For sale by
Munn & Co., 361 Broadway, N. Y.

‘Wm. Frech, Sensitive Drill Presses, Turretand Speed
Lathes combined, Power Punching Presses, 68 W. Mon-
roe Street, Chicago.

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

The Knowles Steam Pump Works, 4 Washington
St., 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.

Haswell's BEngineer's Pocket-Book. By Charles H.
Haswell, Civil, Marine, and Mechanical Engineer. Giv-
ing Tables, Rules, and Formulas pertaining to Mechan-
ics, Mathematics, and Physics, Architecture, Masonry,
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900
pages, leather, pocket-book form, $4.00. For sale by
Munn & Co., 361 Broadway. New York.

Machinery for Light Manufacturing, on hand and
built to order. E. E.Garvin & Co., 139 Center St., N. Y.

If an invention has not been patented in the Uaited
8tates for more than one year, it may still be patented in
Canada. Cost for Canadian patent, $40. Various other
foreign patents may also be obtained. For instructions
#ddress Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

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

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

Tools, Hardware, and other specialties made under
contract. American Machine Co., Philadelphia.

Curtis Steam Trap for condensation of steam pipes,
high or low pressure. Curtis Regulator Works, Bos-
ton, Maus.
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Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton Ilron Company, Trenton, N. J.

Catarrh, Catarrhal Deafness, and Hay Fever perman-
ently cured by anew treatment, in from one to three sim-
ple applications, made at home. Send stamp for descrip-
tive pamphlet to

Dixon & Son, 303 West King St.,
Toronto, Canada.
Iron, Steel, and Copper Drop Forgings of every de-
scription. Billings & Spencer Co., Hartford, Conn.

‘We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. ‘We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 East 8th Street, New York.

The Crescent Boiler Compound' has no equal.. Cres-
cent Mfg. Co., Cleveland, O.

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

Nystrom's Mechanics.—A pocket book of mechanics
and engineering, containing a memorandum of facts and
connection of practice and theory, by .J. W. Nystrom,
C.E., 18th edition. revised and greatly enlarged, plates,
12mo, roan tuck. Price, $3.50. For sale by Munn & Co.,
361 Broadway, New York city.

760,000 Emerson’'s 1886 {257 Book of superior saws, with

Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa., U. 8. A.

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Couplings. D. Frisbie & Co., Philadelphia, Pa.

“How to Keep Boilers Clean.” Send your address
for free 88 page book. Jas. C. Hotchkiss, 93 John St., N. Y.

Barrel, Keg, Hogshead, StaveMach’y. See adv. p. 76.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46.

Hercules Lacing and Superior I.eather Belting made
by Page Belting Co., Concord, N. H. See adv. page 238.

Cutting-off Saw and Gaining Machine, and Wood
Workipg Machinery. C. B.Rogers & Co., Norwich, Conn.

Domestic Electricity. Describing all the recent in-
ventions. Illustrated. Price, $3.00. E. & F. N. Spon,
New York.

Brass and Iron Working Machinery, Die Sinkers,
and Screw Machines. Warner & Swasey, Cleveland, O.

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

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 physical
science. Address Munn & Co., Publishers, New York.

HINTS TO CORRESPONDENTS.

Namesiind Address must accompanﬁr an-1ettery,
or no attention will be paid thereto.  This is for our
information, and not for publication.

References to former articles or answers should
give date of paper and gage or number of question.

Inquiries not answered in reasonable time should

e 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 cammot 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. L
Minerals sent for examination should be distinctly

marked or labeled.

(1) M. W. writes: 1. I have not met
with success in bleaching dark nettle-tree wood (Celtis
australis), by using muriatic acid and water or calcium
chloride, etc., at3to 4 atmospheres pressure. How can I
bleach this dark wood? A. Saturate the wood as com-
pletely as possible with a clear solution of 17}4 ounces
chloride of lime and 2 ounces soda crystals in 101§
pints water. In this liquid the wood is steeped for
half an hour, if it does not appear to injure its
texture. After this bleaching, it is immersed ina
golution of sulphurous acid to remove all traces of
chlorine, and then washed in pure water. The sul-
phurous acid, which may cling to the wood in spite of
washing, does not appear to injure it, mor alter the
colors which are applied. 2. What kind of cement is
used by the ferule makers for brass and copper
ferules to put on walking canes and. whip sticks?
How are they soldered? A. As a general thing, no
cement is used, but yqu can use glue or shellac. See
also Cements,‘*?n SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 158.

@y B: 8. F.—The force required to over-
come gravity on an inclined plane=weightXheight-:-
length. Thus an 800 ton schooner on a marine railway
with an incline of 10 feet in 100 feet will require 80 tons
force to overcome gravity, to which must be added the
friction ofthe roliers. We do not apprehend the man-
ner of pulley application you speak of, but suppose you
have a leverage of 1 to 100 on the combination, whijch
will make the force on the last turn of the rope about
114 tons including friction.

3 J. W. P. asks: What is meant by
first, second, etc., dilutions, in homceopathy? A. The
first dilution consists of ome grain of the crude drug
triturated with nine of milk sugar or dissolved in nine
drops of alcohol. It is also called the first decimal at-
tenuation. The second dilution or first centesimal
dilution is one part of the drug mixed with 99 of the
milk sugar or alcohol.

(4) T. W. S.—An excellent plan to polish
Dbrass coneists in using oxalic acid and whiting mixed
and applied wet, with brush, and brushed again
when dry with soft plate brush, to polish with dry
whiting. The oxalic acid removes the dirt and the
whiting does the polishing.

(5) J. B. J. asks (1) the method used

by engineers to determine whether the steam from a
boiler is wet, saturated, or superheated. A. A dry

Seienditic dmericaw,

cloth held in a jet of dry steam will not become
moistened, or but very slightly; in wet steam it will
soon become saturated. A moist cloth held in a jet of
superheated steam will become dry. All these methods
in which a jet of steam is tested are imperfect, because
the air alters the condition of the steam. 2. How to
determine the percentage of water in steam? A. By
passing it through a condenser maintained at its own
temperature, and collecting and weighing the water
that accumulates. T'he steam that has passed must be
separately condensed and its weight determined. 3.
Howlmany heat units in a pound of hydrogen? A. One
pound of hydrogen in its combustion will raise the
temperature of 34,000 pounds of water one degree
Centigrade or one and four-fifths degrees Fahrenheit.

(6) K. J. asks: 1. What is the opposite
adjective of slippery? A. Sticky, adhesive. 2. Does
the increased size of an animal or a person increase
the sensibility of pain? A. It does not as far as we
know. 8. Why does a person see sparks or flashes
of light in the eyes when the head is struck or receives
a sharp blow? A. Professor J. G. McKendrick, of
Glasgow University, says: “A luminous sensation may
be excited by various modes of irritation of the retina
or optic nerve. Pressure, cutting, or electrical shocks
may act as stiumuli, but the normal excitation is the
influence of light on the retina.” It is generally be-
lieved that it is the fillaments of the optic nerves, and
not the retina, that receive the effects of these ab-
normal disturbances.

(7 J. A.R. asks : What can I use for
ink to print with a rubber stamp on hard wood and
make it indelible, or 8o much so that by occasional
washing it will not be easily effaced? A. We would
recommend printer’s ink, thinned down with turpentine.

8 J. W. P.—Lozenges consist prineci-
pally of powdered sugar, made into a mass with some
glutinous liquid, such as gum arabic, thin isinglass
size, etc., without the aid of heat, and dried. The
lozenges mentioned by you are probably similar,and
flavored with extract of wild cherry.

(9) J. D. asks: 1. To mix Venetian red
paint with oil, what measure or weight of dry color
should be used to the gallon of oil, to give the best
satisfaction on weather-beaten boards of barns? Should
the first and second coats be mixed the same? A. The
proportions are about seven pounds of the dry color
to six pounds of oil. The two coats are generally the
same. 2. To reburnish a Darlot photo lens. A. There-
burnishing of the lens will be a difficult operation, in
the same way as the original grinding and burnishing.
3. Also to reblack the same inside. A. Use gum
water and lampblack.

F. S. W.—To clean marble, mix
quicklime with strong lye, 8o as to form a mixtugg
having the consistency of cream, and apply "Eme&-
ately with a brush. Let this composition pe altowed

of alloy used in reducing both fine and sterling to

tinually.

to remain on a day or two and be then washed off” with
soap and water. HM
[~ {1y T B writes:~We have o g
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fan belted direct from engine, and when run to high
speed the belt flaps badly. Would a fly wheel set in
same shaft as fan prevent the flapping? A. The flap in
the belt may be due to the irregular motion of the en-
gine, in which case a fly wheel could be better applied
to the engine; or, if the engine has a small sized fly
wheel, make one very much larger in diameter, but not
necessarily heavier. Itisthe large didmeter'in a fly
wheel that gives regularity of motion. " We' would not
recommend a fly wheel on the fan until you are satis-
fied that the fan is at fault.

(12) J. K. B. asks a rule for finding
strength or size of wrought iron sheets in water tanks
or standpipes, say when diameter or area is given, and
height or depth of water tobe carried. For instance,
thickness of plates needed for wrought iron tower, 25
feet diameter and 125 feet high. A. For the strength
of the different sections of a water tower or stand pipe,
proceed as in the case for the safe strength for boilers
under various pressures, adding a requirement for sup-
porting extra high towers. Thus you would have a
hydrostatic pressure at the bottom of your tower
equal to 53 pounds per square inch. You should pro-
vide for stability or safety, wear and tear by oxidation,
and loss of strength by riveting, at least four times the
above strain, or say 200 pounds, which, multiplied by
the diameter in inches=300%X200=60,000 pounds ten-
sion on each vertical inch of iron forming the sides at
the bottom. As plate iron cannot be trusted over
45,000 pounds tensile strain, you will require not less
than 134 inches for the above allowed strain. This, di-
vided by 2 for the two sides, calls for the lower sheets
to be 5 inch thick, say for 30 feet, f inch for the next
30 feet, 14 inch for the next, {5 inch for the next 30
feet, 3¢ inch for the next 20 feet, and ¥ inch for the last
15 feet. This will make a substantial tower for a life-
time.

(13) E. R. S. asks the best method of
temperingan anvil. I have tried it once, and I cannot
get it hard enough. I used a hardening compound, but
it seemed not to affect it. A. We know of nothing
better than giving the anvil a full cherry red heat and
dipping sidewise, 8o that the bubbles of steam will clear
the surface. It isthe steam hanging on the under sur-
face that prevents hardening.

(14) A. P. H.—Hard wood floors may be
finished with beeswax or paraffine by rubbing the wax
over the floor and burnishing it down with a leather
pad. Floors are painted with various colors. Prince’s
metallic paint is a red oxide of iron. and is mixed with
boiled linseed oil. It will make the fioor red. Chrome
yellow with a little Prince’s metallic paint make a
bright orange much in vogue for country houses. You
will require no license for your boat on waters that are
not commercial highways.

(15) Gyp.—Will you please inform me,

by your paper, what gold is worth a carat, also the
worth of fine sterling and coin silver, and the amount

coin? A. Gold is worth per ounce $20.67183; per carat | car brake, Westcott & Bristol..........
in ounce, # of this sum. Silver varies in price con- | Car brake, automatic, K. H. H. Leineweber.
Coin silver and gold of this country contain = Car coupling, C. T. Chappell.....,

t5 of the pure metal. Silver 999 fine is worth about
$1.02 perounce. Sterling gold or English coin gold
contains }} gold, y; alloy. Sterling silver or English
coin silver contains 222 silver to 18 of copper. The
values of the different alloys can be calculated from
the above figures.

(16) O. A. asks: Why is the sun marked
in our almanacs ‘fast® from April 15to June 15 and
from September 1 to December 25, and *‘slow™ the
remainder of the year, while the angle passed over by
the radius vector is greatest January 1 and leastJuly
1? A. The phenomenon of the fast; and slow sun
arises from two causes, viz., the unequal motion of the
earth in its elliptic orbit and the obliquity,of the ecliptic,
which latter gives much the largest element in the va-
riation of the sun’s apparent motion. See Newcomb’s
and Holden’s Astronomy.

(17) W. H. B. asks: 1. What will pre-
ventworms from eating hickory handles? A. Most so-
lutions adapted for this use are somewhat poisonous,
and hence not adapted to handles. Creosoting or im-
mersion in hot solution of carbolic acid with some pres-
sure after thorough kiln drying would seem safe, and
would be effectual provided it did not deteriorate the
fiber of the wood. Linseed oil is recommended. See
SCIENTIFIC AMERICAN, May 8, 1886, p. 289. 2. Will
steaming them prevent it? A. Steaming will not pre-
vent it, but will kill any that have begun operations.

(18) W. M. B. asks: 1. Can a quantity
of well ground apples, occupying the space of 3 by 4
feet by 214 or 3 inches thick, be pressed dry in half a
minute? If so, what is the weight required? A. Cider
presses cannot be worked quickly. It takes time for
the apple juice to work out. The whole pressure
should not beput on at once. 2. Can wood be finished
to imitate marble? A. To some extent. 3. How are
gun barrels flowered and lettered with silver and
gold? A. Inlaying in gold and silver on gun barrels is
done by etching the design with acid and undercut-
ting the edges with a graver, then hammering the soft
gold or silver into the design and dressing the surface
with file and polisher.

MINERALS, ETC.—Specimens have been
received from the following correspondents, and ex-
amined with the results stated.

C.H. G.—The sample is anocher or clay containing
iron. It might be of value as a paint if burnt and
ground in oil. In its present condition it is of no use;
it lacks body, although apparently free from grit.—
R. W. 8.—The sample of clay sent is altogether too
small to form any sort of an estimate concerning its
value. As it is somewhat gritty, it can scarcely be
used for anything except common purposes, If it
will stand heat, it might be used in the manufacture of
fireclay bricks.—F. M. B.—The specimen is syenite,
sfdilar in composition to the obelisk in Central Park,
and consists of the minerals feldspar, hornblende, and
quartz. It is ofno value.

For which Letters Patent of the
United States were Granted,

April 27, 1886,
AND EACH BEARING THAT DATE.

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

Advertising device, W. J. Crane
Advertising sign, rural, J. G. Jory.
Agricultural ‘hoiler‘ C. Heflt
Air heating and drying apparatus, S. N. Carvalho.
Air ship, steam, W. Patterson............cccceuenee
Ale, etc., apparatus for drawing, R. Morrell.
Amalgamator, B. 8. Harbach
Animal trap, J. C. Gould.....
Axle nut, wagon, F. O. Slanker. .
Baling short-cut hay or straw, E. M. Davenport...
Balusters, posts, etc., manufacturing ornamental,
F. Mankey.... .... 340,671
Bark mill, B. Ott.... vee. 340,922
Basin, sanitary catch, H'. C. Buddenberg.... .. 840,694
Bed, folding, W. A. Brown.............. .. 840,858
Bed, folding, I. R. Van Slyke..... .. 340,688
Bed slat fastener, W.J. Ackerman,. .. 340,651
Beer cooling apparatus, J. & J. Stuber. .. 840,963
Belt catcher and supporter, S. N. Silver. .. 340,629
. 340,815

340,760
840,610
.. 340,672
.. 840,874
.. 340,714
. 840,736
340,769

Belt, electric, Payne & Benson........... . .
Blind, Venetian, B. D. Stevens.........ccecevuennan. 340,960
Block. See Chock block.

Board. See Drawing board.

Boiler. See Agricultural boiler. Steam boiler.
Boiler, T. Seevers.......coeeuueeereenranienanns
Boiler or tube covering, W. M. Suhr.
Bolts, making split, F. A. Smith..
Book and music holder, A. H. Ward.
Book rest, student’s, A. Mowat...........
Boot or shoe nailing machine, H. 8. Bacon..
Boot or shoe nailing machine, A. Cavalli..
Boot tree, J. T. Flynn .. 340,566
Bottle, mucilage. H. C. Nathan. 340,673
Bottles, fastening device for, Thatcher & Barn-

.. 310,821
.. 340,740
.. 840,683
.. 340,839
.. 340,59
.. 340,540
.. 840,556

170 S R R LT RIS 340,833
Bottles, syringe attachment for, A. B. Tutton..... 340,927
Box. See Paper box.

Brace. See Wagon box brace.
Brake. See Car brake. Wagon brake.
Brewing and distilling, process of and apparatus

for preparing grain or cereals to be used in, A.

Perry et al .. 840,677
Brick, burning, S. Hamilton, Jr.. eeeeeenes. 340,780
Brick, preventing discoloration of burnt, W. W.

.. 840,809
.. 840,706
.. 340,575
340,686

Buggy top, J. Metcalfe.
Bustle, H. F. Eaton...

Can. See Paint can. Plaster can.

Cans and other vessels, closure for, T. W. Young. 340,650
Cane, elastic pressure walking, J. Spare... ... 340,738
Car and house warmer, J. Q. C. Searle... .. 340,825
Car brake, L. C. Huber.............. .. 340,580
.. 840,148
. 340,587
340,762
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Car coupling, G. O. & M. Ross...... Ceedseeanaes e ee. 840,956
Car coupling, J. L. Setty. cee eenne. 340,735
Car coupling, J. G. Slater.
Carscoupling, A. H. Stephens.............. .....e..
Car door lock, freight, Burley & McGlashan.......
Car, freight, M. M. Hirsh...
Car, stock, G. Grossman...
Car wheel, Willits & Linsley...............

Car wheels, test gauge for setting, R. Kells.
Carding machines, mechanism for stripping the

flats of, T. C. Entwistle............... PO ... 340,710
Carpet fastener, H. T. Windt............ . oo 340,902
Carriage, folding baby, C. Haller .. 340,779

Carrier. See Hay carrier.
Cart, road, S. Coles......
Cartridge implement, D. Brown.
Cartridge magazine, T. Quilliam. ...
Case. See Clock case. Watch case.

Cash indicutor and recorder for cash drawers, K.

W. Blackhall...........oocouiiinnnn.
Cash receiver, Davis & Latimer

Casks in cellars, apparatus for automatically feed-
ing wine, G. Johnston................. ceernerenas
Dentist’s chair.

Chair. See Convertible chair.
Hammock chair.
Chock block, J. O. Johnson
Churn, D. Conover...........
Cigar machine, G. W. Txanner...

840,880
. 840,767
oo 340,741
Cigar rest and match safe, combined, J. E. Gavin. 840,775
Clamp. See Rope clamp.

Clasp. See Leaf retaining clasp.

Clasp, C. C. Shelby.....
Clevis, Walters & Ayres.
Cloak rack, S. Bardsley.

Clock case, E. M. Judd.......ccvv veneennnes . ... 340,950
Closet. See Dry closet.
Cloth cutting machine, J. Thomas.................. 840,964

Coat, reversible, J. Lowenthal
Cock, gauge, T. B. Keim..........

Cock, stop and waste, J. M. McVey ... 340,807
Coffin cases, mould for making, W. R. Hassard.... 340,877
Collars, making, R. Butterworth.. ... 340,695
Colter, rolling, H. H. Butler . 340,906
Combination lock, Elliotto McGarvey. 840,942

Condenser for finisher cards, E. Wright.
Convertible chair, N. Bartelle
Conveyer apparatus, H. Smith
Cooler. See Lead cooler.

Cordage, etc., machine for making, J. P. Tolman.. 340,835

Coupling. See Car coupling. Pipe coupling.
Thill coupling. Whiffletree coupling.
Creamer, W. S. MUINMETIY...cccceuuuue-uenrnnnnecen . 840,920
Crusher. See Ore crusher.
Cultivator, H. C. Pratt................ ceteretanaen

Cultivator, F. P, Warren... .........ccceveeieeinnnns
Cultivator and cotton chopper, T. J. Brown..
Cultivator beam lifter, spring, W. J. Browne.
Cultivator blade, B. F. Roberts..........
Cutter. See Vegetable cutter.

Dental pliers, E. T. Starr....

Dental tool, C. H. Cannon........ ...
Dentist’s chair, Johnston & Browne.... . 340,787
Desk, school, J. A. Wilson............. ceeeeieaeeees 340,847

Die. See Rivet forming die.
Distilling or refining mineral oils, apparatus for,

N. M. Henderson ... 340,878
Ditching machine, D. J. Powers.... 340,614
Domestic hand press, J. W. Condon. ceeness 840,907
Door lock, sliding, H. B. Ruuvocol, Jr . 340,620
Doormat, H. T. Windt.......ccccu.... 840,901
-Doars and gatos, check for. L Glaser ..., ..... 840,871
Doors for fire engine houses, device for fastening,

opening, and holding, G. D. Walker
Drawing board, H. Howson
Drier. See Lumber drier.
Drilling machine, A. F. Prentice
Dry closet, G. F. McMurry.........
Electric current indicator, E. H. Amet
Electric machines, brush shifter for dynamo, E.

340,615
840,805
840,538

... 340,537
Electrical cut-out, J. M. Fairchild... ... 340,868
Electrical distribution, multiple series system of,

Electrical signaling apparatus, T. A. Edison..
Elevator bucket, W. Mild ceen

Eyeglasses, H. C. Sheppard.. .
Fabric turfing implement, J. C. Rorick..
Fan, S. Scheuer..........c.oceeiieiiiaen
Felt foot wear, making, A. A. Hawley
Fence, J. T. Lesher..........c..ccouveee
Fence post, W. W. Gage........oceeiuerienrcnnmnn.
Fencing, machine for making barbed, J. D.

Fencing strips, device for twisting and stretch-
ing, J. Stubbe
Fifth wheel, A. Buchholz
File, bill and letter, A. M. Slack...
Fire alarm apparatus, C. D. Rogers..
Firearm, breechloading. T. Nordenfelt.
Fire escape, Hamlin & Smith...............
Fire escape ladder, A. H. Lorenze....... .
Fire extinguisher. G. A. Morison...
Fire extinguisher, W. Neracher.
Fish plate lock, M. H. Devore... .
Flooring and sheathing, construction of, W. J.
CONWAY ... veverrnnnrneeaiaaeneennaneann
Flooring for balconies, A. H. Lorenze.
Flush tank and siphon, B. Van Vraken..
Fly screen, E. J. Webb........ccovvevvennnnnn .
Frame. See Window frame.
Fruit, artiticial, M. Ginoris

Fruit jar, H. E. Shafler.......... . ..
Furnace. See Hot air furnace. Plumber’s fur-

nace.
Furnace, W. Kent....... sasssseessssssssensses .. 340,584

Furnace for burning fine coal, A. Hardt .. 340,781

Furnaces, gas and air port for regenerative, Hack-
ney & Wailes......oououiennnn N ... 340,873

Gauge. See Pressure gauge.

Gauge, Montgomery & Hatcher.... .....c.....oo.eet

Garment fastening, Walther & Supple

Gas burners, automatic cut-off for, K. A. Jukes.

Gas generator, J. E. Smith............ .....oee ... 840,634
Gas, means for transportation and distribution of,
T. P. Roberts

Gas regulator, A. Caldwell.
Gas scrubber, W. R. Beal..
Gate, C. B. Clark
Generator. See Gas generator.

Glass and other surfaces, ornamenting, E. L.

Glove fastener, F. R. Baker..
Governor, steam engine, G. H. Adam.
Grafting implement, O. H. Congar..
Grain adjuster, E. k. Cripe....... .

.340,669, 340,700
. 840,908

Grain separator, J. Bachman e 340,752
Grate and feed waterheater. hollow, D. Jones.... 340,916
Grinding machinery, J. D. Storie... ........ceeienee 340,637

Grinding mills, etc., feeding device for, M. O.
KASBON..uivvviersrinesnsnininrisnrironcarneeeensn. $40,789
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.. 340,725
.. 840,687
.. 840,808
.. 840,793
.. 340,755
.. 840,913
. 340,923
340,828
.. 340,826
... 340,790

.. 340,111

- Gun, machine, T. ' Nordenfelt.
Hame, R. Cameron..............
Hammock chair, L. P. Thompson..
Harvester, F. D. & J. 8. Mercer..
Hat, G. H. Leonard...............
Hatchway, elevator, L. J. Bates.
Hay carrier, E. L. Hall.........
Hay carrier, J. W. & J. W. Provan.
Hay press, A. Simpson................
Heater for cars, rooms, etc., W. T. Sears
Hinge, spring, Kochsmeier & Waldorf..
Hog cholera remedy, G. W. Eachus..

Hog cholera remedy, M. S. Whlteside . 340,648

Holder. See Book and music holder Ink pa.d
holder. Lead and crayon holder. Rein
holder.

Hook. See Lacing hook. Snap hook.

Hoop lock, N. NeWIAD....coiiiinteieiirnnneeeniinene 340,674

Horse hitching device, Buckingham & Hohen-

37 ) 340,905
Horse power, G. W. Crane veee. 840,938
Horseshoe, A. Jahnke...... . 340,879

.. 340,626
... 840.611
.. 840,676
.. 340,844
.. 340,824
. 340,737
10,716

Horseshoe, Shay & Worden..
Hose bridge, J. S. Peden..
Hose reel and irrigator, J. Perkms
Hot air furnace, C. White...........
Hot air or steam motor, A. Schmalz.
Ice planing and ridging machine, 8. L. Smith.....
Incubator, E. S. RenWiCK (F)...cvvvrrrireenineennnes
Indicator. See Cash indicator. Electric current

indicator.
Inhalers, holder for gas, W. H. Gilbert.... . 340,778
Ink pad holder, E. D. Chamberlain....... . 340,761

Insulating electric wires, D. Brooks, Jr.. . 340,931
Insulator, electrlc wire, B. Seaboldt.
Ironing table, C. G. Udell
Jar. See Fruit jar.
Jump seat, G. H., Jr.,, & M. B. Hutton.
Kitchen cabinet, E. H. Fowler.....
Lacing hook, J. Lowe..............
Lamp, W. Duffield.........ccec0uee
Lamp, Williams & Trammell.
Lamp, oil, H. Frasch
TL.amps, etc., suspension device for, E. Blackman 340,969
I.ast and support for the same, E. C. Wright...... 340,690
Lasting machine, F. Chase... .
Latch, D. H. Sherman....
Lead and crayon holder, G. R. Sandell.
Lead cooler, white, F. Eckstein, Jr...
Leaf retaining clasp, L. A. Subers.
Leather dressing machine, J. T. Freeman......
Leather working machine, frame for, J.T. Free—

17 1 T 340,712
Level, plumb, M. S. Weller.......cccceivvnaneannnns 340,841
Lifter.” See Track lifter. Transom lifter.

Lock. See Combination lock. Car door lock.

Fish plate lock. Hook lock. Nut lock.

Looms, shuttle operating mechanism for, C.
Schilling. o ceesanes 340,823

Lumber drier, W. E. Cole.......

Malting apparatus, C. Volckner .

Manure distributer, W. C. McTyeire..........

Mat. See Door mat.

Match, pyrotechnie, C. Weibach.........c.euuunenns 840,747

Measuring liquids and discharging the same into
bottles, apparatus for, J. D. Westgate..........

Meat ¢utting machine, C. F. Leopold. PRI .

Metallicstrips, machine for barbing, . Rogers.... 640 619

Meter. Soc P18tOnImeier.

Mill. See Bark mill.

aancing machine, J. H. Shaw (I).. ..evvvvvennnnnnns 10,717
Mining and other machines, cutter for, B.

Mirrors, support for shaving, F. W. Levering......
Moulding ornamenta work in papier mache and
other material, apparaths for, J. Cardona......
Motion, power for converting, Z. R. Ferguson.....
Motor. See Hot air or steam motor. Spring
motor.
Motor, F. P. KT@INer.....cioitteieeeieeeeneienannanns
Mowing machines, shoe for, N. O. Starks .
Music leaf turner, L. L. White...
Musical instrument, brass, D. O’Hare .
Musical instrument, mechanical, P. H. Hartling.. 340,876
Nail. See Wire nail.
Nail machines, die for wire, C. Lovell..............
Nail machine, wire, C. Lovell............
Netting supporting device, W. Hartman. .
Nut lock, F. Clark ... 340.764
Nut lock, G. P. Cragin... . 340,661 to 340,663
Oil tanks for preventing explosions and ex-
tinguishing fires, attachment to, F. L. Dar-

D ) 1 VY 340,864
Oil, treating or refining porpoise, A. P. Ash-

bourne..... ... . 340.851
Ore crusher, 8. R. Krom . 340,720

Organs, sub-bass attachments for reed, F. Stone.. 340,636
Orthography, indicating, M. E. Walker............ 340,837
Pall, paint or varnish, C. R. Carley .

Paint can, I. W.'Litchfield.............
Pans, machine for making, W. Churchlll
Paper box, W. J. Auchterlonie.....

Paper box, knockdown, J. C. Hurd.

Paper making, Miller & Newman........c.ee .. sees 540,810

Paper stock, treating vegetable substances for
making, J. D. TOmpPKinS....cooevveieeinrancannens 340,640

340,675
. 340,937
. 340,893
. 840,865
. 840,818

340,811

340,820
. 340,961

Parer, corer, and slicer, apple, W. A, C. Oakes.
Paring machine, fruit, H. Cottrell..
Pavement, street, M. O’Rourke.
Pen, fountain, D. C. Demarest....
Pencils, machine for sharpening, D. F. Ranney.
Percolator, R. L. Nelson.... .

Piles, meta extension cap for,
Pin ticket or tag, J. C. St. John
Pipe. See Sheet metal pipe.
Pipe and boiler covering, steam, L. Aldrich........ 340,691
Pipe coupling, F. I. Maule ... 340,801
Pipes and cigar holders, cleaner for, A. W. M

. 340,593
Piston and attachment, mdlcator. E. H.Gowing.. 840,665
Pistonmeter, gas and steam, A. C. Christensen... 340,763
Planter, corn, B. Kenover.. . 840,760
Plaster can, J. W. Elliott... . 340,564
Plumber’s furnace, J. Clegg. . . 340,765
Plumber’s trap, F. C. Gerstenberg ... 340,777
Polishing materials, holder for, E. H. Hartshom 840,783
Post. See Fence post.
Pot. See Tea and coffee pot.
Potato cleaning and sorting machine, C. F. A.

GramKe.......covvvinineneienenennnnns cereeerinans 340,572
Press. See Domestic hand press. Hay press.

Seal press.
Pressure gauge, recording, F. A. Jones........ ee... 340,581
Printer’s forms, furniture for, C. W. & E. H.

Brown... .
Printing machines, under guide for, K Hodg-

. eeees 340,785

. 340,928
. 840,910
.o 340,739

. 840,548

Pump, air, P. Wrady....
Pump, double-acting, J. Feerick..
Pump, stomach, F. A. Stohlmann......ceyseeee.

| Shovels, etc., machine for rolling blanks for, H.

. 340,721
. 340,817
340,863

Punch, portable hand, G. E. Nuebling
Punching machine, E. H. Phipps....
Quilting machine, D. H. Coles.
Rack. See Cloak rack. Stock rack.
Rail sawing machine, E. C. Smith....... ........ ... 340,682
Railway coupling for rails, J. Vreeland. .
Railway, electric, F. J. Sprague.....
Railway signal, J. B. Batt......
Railway signal, G. F. Carlile.......
Railway signal, C. P. & A. Willshaw...

Reel. See Hose reel.

Reel, A. P. Moses..... secteccsnnscacanns [TTTTTTN eee. 840595
Refrigerators, lining for, J. 8. Fairly.......c..c.ceee 340,869
Regulator. See Gas regulator.

Rein holder, Winfrey & Branham.................. 840,849
Reinring, J. C. HObDS....ooviiiiiiiiinnieeeiiennns 340,784
Rest. See Book rest. Cigar rest.

Ring. See Rein ring.

Rivet forming die, C. Lovell...ccevuiieieniiieenannns 840.888
Road making machine, log, H. W. Roberts........ 340,680

Roller mills, feed regulator for, W. St. Mielcarek. 840,898
Rolling girder rails, rolls for, A. J. Moxham....... 840,591
Rolling mills, feeding appliance for, W. R. Jones. 840,917
Roof, C. C. Gilman... . 340,570
Rope clamp, P. Werum
Rotary engine and blower, combined, T. Thorn-

840,834
340,866
840,892
340,588

Ruling machtne, J. W. Dickieson..
Saddle, riding, J. W. Newman......
Sail fastening device, G. E. L.udden.
Sash rattling device, anti, G. E. Gorham..
Sash, window, L. Robertson.
Sawmill, band, C. Esplin.....
Saw set, A. W. Zimmerman............ .
Saw setting and jointing device, convertible, A.

Saw setting device, Coons & Metzger....
Saw tooth dressing device, H. O. Kelsey
Scale, sack, G. P. Morlock....
Scoop, J. Pfeifer
Screen. See Window screen.

Scuttle, A. H. LOrton.......o..cvvviiinniniiiinnnne.
Seal for freight car and other locks, C. V. Bough-

340,583
340,594
. 840,816

840,758
840,768
. 840,932

Seal press. E. Q. Darr..
Seal, self-fastening, E. J. Brooks
Seat. See Jump seat.
Seed, machine for separating flax, J. Bates... ....
Seed to remove the lint, treating cotton, W. H.
Stead. .. 340,635
Seeding machine, Eberhart & Stevens.............. 340,568
Separator. See Grain separator.
Sewing machines, buttonhole ‘attachment for, J.
K. Harris .. 840,715
Sheet metal pipe, F. Markoe 340,800
Shell, percussion, E.'Butler........ 340,935
Shelving, adjustable, G. R. Jackson. 810,949
Shoe, 8. C. K. Bohm.............. 340,547

Shoe, button, O. D. Randall.... 340,924
Shoe lace fastening, . B. Comins.... .. 340,557
Shovel, H. M. Myers . 340,602

340,603
. 840,607

Shovel blank, H. M. Myers
Shovel blanks, bar for making, H. M. Myers
Shovel blanks, machine for forming,

MY@IS. i ceeeerernneseeransscsnnnnaseanns .
Shovels, bar for making, H. M. Myers...
Shovels, blank for plain back, H. M. Myers...

H. M.

Shovels, making, H. M. Myers........
SLuvels, manuracturing, H M. Myers.

Shovels, plant for manufacturing, H. M. Myers... 340,600
Shovels, plant for the manufacture of, H. M. ~

Myers..... [RPPPN e tttiiieeiieetiiieeeeeaaaaaes
Shovels, spades, and scoops, manufacturing, H.

Shovels, spades. and scoop plant for the manu-
facture of, H. M. Myers..
Shutter worker, F. B. Mallory. .

340,601
.. 340,798
. 340,569

Sidewalk, C. C. Gilman........ .

Sign, J. A, Pratt. ... coeer veiviiiiereene oeeeennens 340,730
Signal. See Railway signal.

Skate, roller, C. C. Davis.... . 340,703

Skate, roller, G. W. Shamp... 340,957
Skate, self-fastening, Florentin & Falvey.......... 340,778
Smoke, means for consuming, W. Kneen .. 340,918
Snap hook, M. D. Converse. .. 340,558
Snap hook, J. H. Shaw.. . 340,830
Soap. composition of matter for the manufacture

of, J. Ericksen
Sower, broadcast seed, S. Freeman
Spindle, L. Wilson........ teeeienas
Spindle bolster, W. T. Carroll......
Spindle bolster, W. T. & E. J. Carroll..
Spindle bolster, C. H. Chapman.... ...ccceeeeeenens
Spinning machines, tension device for silk, G.

SIngleton.....ccoviiereniiiiettnieiinnniennnns
Spoke socket, J. T. Gormly...
Spoke throating machine, W. H. Doane.
Spring. See Wagon spring.
Spring motor, G. W. Manson
Stamps, ete.,, apparatus for separating, damping,

and fixing postage, A. Browett.......cccvvuuune. 340,
Stand. See Switch stand.

{.Car body, railway, A B. ngrl

Tile as an article of manufacture, roofing, F.

Hengesbach..... ..cccoiiiiiiiiiiiiiiinnn ve... 840,668
Tiles or eqmv&lent porous pottery matenals, col=
oring, F. Hengesbach.......... 840,669

Timepieces, winding indicator for, J. E. Ehrlich.. 840,867
Tire, wheel, Pierce & Rice . 840,612
Tire, wheel, J. W. Pierce et al . 340,613
Toboggan, I.. M. & W. H. Proctor. . 340,731
Torpedoes, pellet for, C. Pilgrim.. . 340,678
Toy for children, mechanical, P. J Owens . 340,728
Toy, vehicle, J. H. Bogner . 340,655
Toy, wind wheel, F. G. Gollon . 840,872
Track lifter, J. W. McDonald. . 340,723
Transom litter, C. E. Hitchings......... 840,716
Trap. See Animal trap. Plumber’s trap. Steam
trap. Target trap.
Tree. See Boat tree.

Tricycle, H. A. RObIiNSON....ccivveniiieienniiiennnns 340,617
Truck, hand, F. A. Odin..... . 340,955
Trunk lock hasp, W. H. Plant. . 340,679

Truss, Williams, Jr., & Lashell.. . 340,750
Truss, H. Scheuerle......... . 340,822
Tug, thill, F. Benoit....... . 340,654
Tunneling machine, F. O. Brown.. . 340,759

Type writing machine, G. W. Johnston ,881, 540,882
Valise, etc., N. G. French ... 840,567
Valve, H. W. Simma 840,630

Valve, steam-actuated, J. J. Reilly...
Valve, steam-actuated, W. L. Shepard.
Valve, steam engine, C. W. Barnaby..
Vegetable cutter, J. A. Kirk.......
Vegetable slicer, J. R. Wharry..
Vehicle shifting rail, J. W. Hewitt.

Vehicle spring, D. Cook.......... . 340,560
Velocipede, ice, A. Wacker. . 340,643
Ventilator, McNiel & Carter... ceusccserens 340,806

Ventilator, J. K. Sellars

Ventilator, M. H. Shanley. 340,829
Vise, H. Wyman......... . 840,930
Vise, bench, P. Huntley......... . 340,947
‘Wagon box brace, M. F. Allen.. .. 840,751
‘Wagon brake, W. Beckert........... . 840,544
‘Wagon running gear, E. E. Whipple.. . 340,647
‘Wagon spring, W. Blume ................ 840,757
‘Washing and bleaching machine, 8. Toney. . 340,900
‘Washing machine, N. Massicotte......ccevveeiiranee 340,590

Watch, A. D. Bingham
Watch barrel, S.|T.lJ. Byam...
‘Watch, calendar, G. Blanchard. . 340,855
Watch case, D. O'Hara... .... ... 840,514
‘Watches, stem winding and setting mechanism
for, C. V. Woerd.....ccoieunveiiiiiinnneiinnnnenns
Water, device for conducting, H. P. Handy.....
Well boring machinery, R. U. Donal................
Wheel. See Car wheel. Fifth wheel.
Wheel guard and track cleaner, H. M. Creager....
Whiffletree coupling, H. C. Brown .
Window frame, E. Geer... vee
Wire fabric, H. T. Windt..
‘Wire nail, C. E. Bailey.
Yoke, neck, I.. C. Loomi:

340,561

. 840,776

DESIGNS.
Badge or pin, F. Turner................ seeseaae veesess 16,667
Branding or marking tool, W. E. Banning.. .. 16,657

Button, F. Turner..

Hardware, ornamentation of; G. S Barkentin......
Inner sole linings, ornamentation of, J. N. Moul-

Knife handles, ornamentation of, W. N. Kenyon,

16,660, 16,661
Piano, plate of an upright, P. Gmehlin.............. 16,658
Stove, cooking, J. . Martens...... ... .16,664, 16,665

Stove, top of a cooking, J. A. Marsh. . 16,662
Tile, D."H. Watts8.......cceveeen ceseessertesrnae N 16,668

TRADE MARKS.

Boots and shoes, Guthmann, Carpenter & Telling,
13,230, 13.231

Boring machines, T. B. A. David.....c.cceeiiieneennns 18,229
Builders’ materials, certain, Newark Lime and Ce-
ment Manufacturing Company........c.c.ccceeueees 13,237

Can ‘stock, cans, range boilers, coal hods, pails,
buckets, pans, soda fountains, milk cooler, etc.,

Tron Clad Manufacturing Company........c..... 13,233
Canned salmon or fish, North Shore Packing Com-
1723 13 PN 18,238, 13,249

. 13,245
. 18,251
. 13,250

Cigarettes, G. A. Scott
Cigars, Van Pietersom Bros.
Cigars, F. Turner.
Coffee and spice mills, certain products of, Reid,
Murdoch & Fischer...........c.oueeee ceeeneneen.. 13,242
Coffees, packed and ground, P. J. ’I‘owle & Co...... 18,249
Drawing materials and instruments, certain, E. G.
Soltmann
Flour, Washburn, Crosby & Co..
Jewelry, comprising chains and chaln trimmings,
Hamilton & Hamilton, Jr..
Liniment, H. B. Jones........

Staples, machine for making looped wire, I. W. Paper hangings and wall coverings, F. Aumomer 13,228
Heysinger. ST IRRITRTPRPRPRTRRP R RRRLLRIIII .- 840,578 | p,tterns for garments for women and children, E.

Starch, etc,, treating and recovering the glutin- C.Mevey........... . . 13,286
ous and fine nitrogenous matter result,m_g jrom . Pills, J. H. Reeves. . . 13,248
the manufaeture of, W. Duryea..... Cieteveveneis 810,705 Plusil Jueger & Timme.. .. 13,284

Sta;(;,;:;::;u.ne for cutting 'Tl'].e.ef‘ Watf’:‘f%f & 840,145 “Publications relating to cutting garments for meu,

Steam boiler, W. B. Dunning
Steam engines, driving, M. Honigmann..
Steam engine, oscillating, F. J. Waters
Steam trap, E. C. Hawes..
Stock rack, J. Young....
Stone sawing machine,”H. Hartley.
Stove, oil, J. Aenis..
Suspension device, G. W McGlll
Switch stand, J. Jervis
Table. See Ironing table.

Table, W. H. Newton.......... oeeee 340,921
Target, surveyor’s, A. Craven,, .. 840,702
Target trap, B. Teipel........... . 340,639
Tea or coffee pot, O. Brumble.. .. 840,552
Telephone circuit, Edison & Gﬂhland .............. 340,709
Telephone lines, circuit breaker for, Glass &

. 340912
. 340.853
340,707

Clark..
Telephone transmitter, E. Berliner.
Telephonic repeater, T. A. Edison
Telephonic signaling and gwitching system, Glass

. 340,911
Testing machine, T. D. West. . 840,842
Tether, C. S. Cannon
Tether, J. D. Wilson......
Thermostat, J. A. Miller..
Thill coupling, N. Schenkel
Thill coupling, L. B. Stuart. .
Thill coupling, J. H. & E. B. Weaver
Thrashing and separating machine, F. Strobel

Thrashing machine, C. A. Smith... ...ccvvveeeeene
Thread winding machines, etc., traverse mechan-
ism for, W. Clark........... veeeraeersrasnaseess v 340,862

women, and children, Rood Magic Scale Com-
PADY . eeteeieetaeeseseaiosssssssssssisnsenssaasnman . 13,244
Remedy for kidney and liver complaints, W. J.
Austen & CO...cvvviiiiiiiiiiiiiiiiiiiiiinne . 18,221
Specific for rheumatism, Pike & Elder ... 13,241
Specific for the cure of diseases of the bladder and
kidneys, Shanahan & Fidler.... ... 13246
Stove polish, J. P. Wallgren . 13,252
Sugar, granulated, Wehncke & Co .o 13,255
Tobacco, all kinds of manufactured, Pemberton &

Hill Tobacco Manufacturing Company.. .. 13,240
Tobacco, smoking, F. Shields.................... . 13,247
Tobacco, smoking and chewing, C. W. Allen Com-

pany..... sestesseeteetseniecsne. s sasecernass ceveeess 18,226
‘Walter closets, porcelain square top, R. H. Wat-

SOM.ceeeee tevinnnnnennonnns NPT ceem. 13,254

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, at a cost of $40 each. For full instruction
address Munn & Co., 361 Broadway, New York. Other
foreign patents may also be obtained,

© 1886 SCIENTIFIC AMERICAN, INC

Wdvertisements.

nside Page, each insertion = = = 75 cents a line,
Page, each insertion = = - $1.00 a line.

(About eight words to aline.)"
Bngravings moy head advertisements at the same rate
per ltrw, by memremenl as the letter press. Adver-
must be 7 atp tion qffice as early
aa Thursday morning to amear in next issue.

Kaestoer Friction Clutch,

FOR

Gearing, Pulleys,
BCOUPLINGS.

CHAS.KAESTNER & CO.,
Builders of General and Spe-
cial Machinery,
808=811 8. Oanal Street,
Send for Catalogue.Chleago, I11.

CORRESPONDENCE BY MEANS OF

Pigeons.—Intelligence of pigeons, breeds preferred
arrangement of cotes, organization of cofes, food;
coupling, rearing and training, velocity, with 7 figures.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NOS.
52¢2 and 526. Pricel0 centseach. To behad at this
office and from all newsdea ers.

‘ 41[“

' o

g \V'“ui[

Ve Woodworkmg Machinery,

For Planin éaMills, Furniture

and Chair Factories, Car and

Agricultural ‘Works, Carriage

and Buggy Shops, and General

‘Wood Workers. Manufact’d by
The Egan Company,
Cinclmmn, 0..U.S. A,

| assortment of Perin Saw Blades.

ESSENTIAL ELEMENTS OF PLANTS.

—A paper by Thos. Jamieson, discusslng the question
whe her the reduction in the number of the chemical
essentials of plants has rea its final limit, and
,gresentinu experiments to show hat a further reduc-

ion seems demanded. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 524. Price 10 cents. To be
had at this ofice and from all newsdealers.

STAMPED METAL GOODS,

and other Articles in Brass and other Metals (the Dies
and Tools for makingsame). Patent Novelties, Electri-
cal Inventions, Special Machmery, Castings, &c. Manu-
factured to order by M Manutacturer,

. Box 285, New Brunswick, N. J.

FRICTION CLUTCH
Pulleys and Cut=off Couplings.

JAS. HUNTER & SON. North Adams, Mass.

ASBESTOS

)v\ANUFAcTuREKT S PACK\NL; co

NE
MINERS & s Bes

NEW YOFN’

ADDRESS OF PROF. T. H. HUXLEY
on resigning the Presidency of the Royal 8oclet.y, Nov.
30, Results of the mPid progress tof seience. In-
fluence on the morsl, social and political relations. of
man. What should be done for the advancement of
secience.  contained in. SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 527. Price 10 cents. To be had at this
office and from all newsdealers.

8 BAND MACHINERY
Surac

s

Lists sent.
N.Y.Machinery Depot,
Bridge Store No. 16
Frankfort Street, N. ¥,

B e[o nYorks

o et

racusofllea

A TREATISE ON STEAM BOILER INCRUSTATION
and Methods for Preventing Corrosion and the Forma-
tion of Scale, including Methods for Determining the
Constituents and a Descriptlon of Dr. Clark’s Soap Test
for Determining the De&yx‘ee of Hardness of Water ; the
Effects of Rain, River, Well, and S8ea Waters on Sfeam
Boilers; Compounds and Asppa,ratus for Purifying, Soft-
enin; Heatm Filterin; praying, and Separating For-
eign Matter w th from Mine, River, Well, and other Wa-
ters; Apparatus for Feeding Chemicals with the Water
to Steam Boilers, and for Economizing in the Quantity
of Water Consumed for Generatmg Steam in_Places
where the Supply of Water is Limited ; Devices for Re-
moving the Mud and Sediment and for Blowing off the
Less Crystalhne Substances and Salt from Steam Boil-
ers; Including a so a Description of Compounds for Soft-
ening Incrustations and Methods Claimed as Preven-
tives to the Incrustation and Corrosion of Land and
Mar ne Steam Boilers ; also aComplete List of all Amer-
ican Patents Issued by t,he Government of the United
States from 1790 to July 1, 1884, for Compounds and Me-
chanical Devices for Purifying ‘Water and for Prevent-
ing the Incrustation of Steam Boilers. Illustrated by
sixty-five en ravings. By Charles Thomas Davis, author

of ‘“A Practical Treatise on the Manufacture of Bricks,
Tiles, Terra-Cotta,” etc. Price $2.00. A catalogue of
books sent to all who will a{)ply. AddressMUNN & Co.,
361 Broadway, New York Cii .

Leffel Water Wheels,

With Important Improvements.
11,000 IN SUCCESSFUL OPERATION.
FINE NEW PAMPHLET FOR 1885

Sent free to those interested. @

JAMES LEFFEL & C0.,
Springfield, Ohio.
110 Liberty St., N. Y. City.

ATOMS AND MOLECULES.—A LEC-
ture by Dr. 1'. O’Conor Sloane. The four general
theories of the atom, constitution of matter, Arogadro’s
law, motions of molecules in li?mds and gases, trans-
mission of lignt, shape of the molecule, size of moiecules,
with 4 illustrations. bontalned in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 525. Price 10 cents. To be
had at this office and from all newsdealers.

PERFECT
NEWSPAPER FILE

The Koch Patent File. for gresemug newspape
azines, and pamg lets, has been recently improy
price reduced. Subscribers to the SCIENTIFIC AM«

ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
s\gphed for the low price of $1.50 by mail, or §1.25at the

per vy board sides; inseription
¥ SCIE '.I‘IFIC AME ICAN »” in gilt. Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO,

Publishers SCIEITIFIC AMERICAN.

i iy
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A Great Repmmo}-y of Practical and Scigr”zim Informa-

‘ndispensable to Euv
In preparation, to be published June 1, 1886.
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'l‘he Teehno-Chemieal Recelpt Book:

Containing Several Thousand Receipts, comprising the
Latest, most Valuable, and most Useful Discoveries in
Chemical Technology, the Arts, and the Industries,
Edlted chiefly from the German of Drs. ‘Winckler, Els-
Heintze, Mierzinski, and Jacobsen, with additions.
By William 7. Bran nt, Graduate of the’ Royal Agricul-
tural College of Eldena, Prussia, and William H. Wahl,
Ph.D. (Heid.), Secretary of the Franklin Institute, Phila-
delphm. author of **Galvanoplastic Manipulations.” Il-
lustrated; in one volume,12mo, 500 pages. Price, $2.00,
Tree of postage to any address in the world.

scriptions will now be 7 s D

on.
B o e
i , and w sent free to any one
Furnish his adarest 10 v onew
HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS,
810 Walnut Street, Philadelphia, Pa., U. S. A.

A"fED A mill man of experience and ability

s to take charge of a silver amalga-
mating mill in Central America. Address P. O.
Box 2140, New York City.

')

ble on p

LIFESHORT-WRTE WAY

Address? The American Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

ARCHITECTURAL PERSPECTIVE

-for Beginners, with 11 lates of Practical Examples.
t Aad it d Ty ténoé( V!tl_ll e sell)m
0 any a reas, pos age prepa.l on recei 0: rice
MUNN & Co., New York, Price $3.00. P P v

DRAWING
INSTRUMENTS.

FOREIGN PATENTS.

Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no longer in the way of a
large proportion of our inventors patenting theirinven-
tions abroad

CA NA DA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former includes the Provinces of Ontario, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easy method now offered for obtaining
patents in Canada is verylarge, and is steadily increas-
ing.

ENGLAND.—The new English law, which went into
torce on Jan. 1st, 1885, enables parties to secure patents
in Great Britain on very moderate terms. ABritish pa-
tent includes England, Scotland, Wales,Ireland and the
Channel Islands. Great Britain is the acknowledged
financial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good
invention is likely to realize as much for the patentee
in England as his United States patent produces for
him at hemae, and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
tected as in the United States.

J\'I‘LI_ER COUNTRIES.—Patents are also obtained
On very réasOuanIe TeITs tu-Fronooy rman
Austria, Russia, Italy, Spain (the latter includes Cuba
and all the other Spanish Colonies), Brazil, British India,
Australia, and the other British Colonies.

An experience of FORTY years has enabled the

publishers of 1'HE SCIENTIFIC AMERICAN to establish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
1y done and their interescs faithfully guarded.

A pamphlet containing a synopsis of the patent laws
of all countries, including the cost for each, and othe
information useful to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & CO0., Editors and Proprietors of THE SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information relative to patents, or the registry of
trade-marks, in this country or abroad,to call at their
offices, 861 Broadway. Examination of inventions, con-
sultation, and advice free. Inquiries by mail promptly
answered.

Address,

| Lllustrated catalogue
sent on application to
WM. T'. COMSTOCK,
6 Astor Place,
New York.

MUNN & CO.,
Publishers and Patent Solicitors,
861 Broadway, New York.
BRANCH OFFICES: No. 622 and 624 ¥ Street, Pacific
Building, near 7th Street, Washington, D. C.

NOVELTY ELECTRIC CO.

Factory and Store, 5thand Locust Sts., Philadelphia.

Agents for the Best Automatic and Ratchet Electric
Gas Burners Manufactured.

NEW YORK BELTING AND PACKING COMP'Y.|

Emery Wheel. Warehouse:
JOHN H. CHEEVER, Treas.

J. D. CHEEVER, Dep’y Treas.

The Oldest and Largest Manufacturers of the Original

SOLID VUIL.CANITE
FEmery

All other kinds Imitations and n
standard BELTING, PACKING, and

WEW TORIZ BELTING & PACIKIING CO.
15 Park Row, opp. Astor House, New York.
Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston.

W heels.

ior. Our name is stamped in full upon all our

Barnes’ Foot-Power Machinery.

Complete outfits for Actual Workshop
Business. Read what a customer says:
“ Considering its ¢: 1‘})a.mty and the ac-
curateness of your Lathe, I do
not see how it can be produced at such
low cost. The velocipede foot-power
is simply elegant. 1 can turn steadily
fora whole day and at night feel as
little tired as if I had been walkmg
around.” FJ‘)escn tive Ca.otg.lo ?Rg’i}:s
Price List Free N
CO. Address1999 Ma.m St Rockford, Tl

FILM PHOTOCGRAPHY,

Eastman’s System, supersedes glass. Negatives made
on the continuous web. Our Roll-Holder can be fitted
to any camera, and carries a roll of Negative Paper for
24 or 48 exposures. No breakage of glass. No chang-
ing of plates. Endorsed by all leading authorities.
Adopted by the U. S. Coast Survey, the U. S. Lighthouse
Board, Canadian and British Governments.

EASTMAN’S PERMANENT BROMIDE PAPER

Is the best for positive Frmtmg or copying plans and
drawings. Prints by lampiight. No toning; pure blacks
and whites. Simple, easy, certain. Sample print for
four cents stamps. du'culars free. Address,

The EASTMAN DRY PLATE & FILM CO.,
1920 State St., Rochester, N. Y.

HERRINGTON TYPE-WRITER
PRICE $5.00.
A ractical, durable Type-Write
or sample of work circulars,
a ‘ents terms ad
cCLEES, MILLISON &CO.
46 and 48 8. Clnrk 8t., Chieago, Il
Type-Writer and Caligraph Supplies.

ELECTRIC BELT, Suspen-
sory. etc for Kidneys, Pain,
ervous and Weak. ATBUE CURA-
8 agents big. Circulars free.

FLETC EB. &CO., levela.nd, Ohio.

K. ) 7 .
no%; F?ny 'fu ocka mailed on receipt of priee

Dial Chest Lockfor m wood, 32 50
300, Beveled ‘¢ Drawer ¢ &
310, [ ¢ Closet o« in L l 75

865, ¢ “ fo ¢ ¢« 3 in iron,
395, « ¢ Spring Latch Lock, 1in. to 234 in. 3.00
@’See ﬂlnstrated arhcle, page 221, issue Apnl 10, 1886

MIX InOCK 0 -y
813 to 821 Cherry St., Phila., Pa., U. S. A.

ER
CQPPER TUBES, =S
SHEETBRASS BR ASS‘N\RY_ =

Mention this paper.

TESTS OF CEMENT.—REPORT OF

the committee on a uniform test for cement. Cement
tests, Fineness, checking or cracking, 'lests recom-
mended, mixing, etc., setting, sampling, sieves, moulds,
machinés, with 3 figures. Contamed in SCIENTIFIC
AMERICAN SUPPLEMICNT, . 526. Price 10 cents.
To be had at this oflice and from all newsdealers.

NGy .

COMPACT HOMOGE NEOUS
== ASBESTOS. ==
1 JEWELERS CHEMISTS, MINERALOGISTS
ASBESTAS Goens oF v ninns

o 'THE CHALMERS- SPENCECo,

—— FOOTe ERST BZ ST N.Y —

smﬂ“\p

ENGINEER’S POCKET BOOK. BY

Charles 1. Haswell, Civil, Marine, and Mecnanical En-
ineer. lem%"l‘ablei, Rules, and Kormulas pertaining
0 Mechani athematics, and Physics, Architecture,

Masonry, Steam Vessels, Mills, Limes, Mortars, Cements,
ete. pages, leather, pocket-book form. Price $4.
This valuable work will be sent on receipt of price by

MUNN & CO., New York.

rowes L AT HE S orwerat
All sizes. Catalogues free Lathes on trial.

SEBASTIA & CO.,
165 West 2d Street, clnclnnatl, 0.

Crescent STeFL GoRKS.

- (EescenT. MILLER. METCALF % PARKIN.

and July 20th, 1880. to Mr. S. I.

COPELAND

ROCK BREAKERS AND ORE CRUSHERS.

W e manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con-
taining theinvention described in Letters Patent. issued to Eli W.
er with Niw AND VALUABLE IMPlLtIOVstMEl\ T8, for which Letters Patent were granted

arsden
the superintendence of Mr. Marsden, who, for the past twenty ears, has been connected with
the manufrwture of Blake Crushers in this countr

lhh FOUNDRY AND M.
CON, Ageuts. EeW

. Blake. June 15th. 1858, togeth-
May 11th
Crushers supplied by us are constructed under

and En lan:
o Mnnufl's., Ansonia, Conn.

TTO CAS ENCINE.

GUARANTEED TO CONSUME 25 to 75
PER CENT. LESS GAS THAN

SCHLEICHER, SCHUMM & CO.,

A N Y OTHER GAS ENGINE
Per BRAKE-HORSEPOWER
PHILADELPHIA and CHICACO.

SEND FOR CIRCULARS OF

\\m{mﬁ E A

ON
sires 3‘59*%“&%\60

Telegraph and Electrical

odels, Ex eri-

Medical Battenes. nventors’

mental and_fine brass castings. Send for

catalogue c. .JONES& BRO. (}lneinnal.i, [
Itis important to us that you mention this paper.

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE, R. L

VAPORATING FRUIT

11 treatise on fin roved methnds, 1elds, proflis
nnd prices FREE. A& E l’O
Box R. SBORO PA.

CONSTRUCTION OF STABLES. — A

paper by A. W. Wrig ght, describing a model stable just
ished for the North Lhicugo City Railway. Contained

T XA dEIBTITAI A
Price 10 cents. To be had airgﬁmM"'NT NO 46;:131'1

newsdealers.
0 R SALE at Newark, N.J. A Steam Catamaran
built from plans published in this pa
per. Has c‘good hulls, and upper works, safety
boiler, a.ud uble engmes Address
W. SMITH,
204 Market Street.’

Proposnls for Plier l’unches for Postal. Notes.

PoST OFFICE DEPARTMENT, }
W ASHINGTON, D. C., April 19, 1886.

SEALED PROPOSALS will be received at this Depart-
ment until Saturday, the 22d day of May, 1886, at 12
o’clock noon, for furnishing plier punches for usein
the issue and payment of Postal Notes, in such numbers
and at such times, and from time to time, as they may be
ordered, during the fiscal year beginning July 1, 1886, and
ending June 30,

The ostma.ster General prescribes nomodel or sample
for bidders but choice among samples submitted will be
made with reference to utility and price.

Blanks for proposals, with specifications giving full in-
formation and instructions, may be had on application
to the Superintendent of the Money Order System, Post
Office Department, Washington, D. C.

The Postmaster General reserves the r
a.xx or all bids, and to waive technical defe

decision on the bids will be made on or before the

31st day of May, 1886.
WILLIAM F. VILAS,
Postmaster-General.

ght to reject

MACHINERY AND EDUCATION.—A
lecture by Dr, R. W. Raymond, pointing out some inter-
esting analogles between the eyvolutinn illustratedin the
g h of natural forms in the visible world and the

eveiopment and adaptation of the human mind and
thought, as modified by environment and education.
Contained in SCIENTIFIC AMERTICAN SUPPLEMENT, No.

22 5. Price 10 cents. To behad at this officeand from
all newsdealers.

CLARK’S DRYING, VENTI-
LATING an(lvFXllAlJST

Fs~ Cheapest. Most Eftective.
2 Price List Free.
GEO. P. CLLARK,
Windsor Locks, Conn. (Box L.)

A\IING (T WILL PAY YOU (N0 MATTER |
N R ZAT WHAT DISTANCE FROM US/
,/U(;HEY Sy MO T 5

> 10 s:NDJ
_L, PITTSBURGH PA - DSPEuMEn f

POINTERS for Usersof Steam Pumps.
Van Duzen’s Patent Steam Pump
s ,, Can Pump g Sagl‘;'t or. ?gpﬁre Etn(I:i t.

Wateror Liquids. ent.
Has no moving parts, cons guently no
] wear, norepairs. no trouble. ‘urchasers
F assume no risks, a8 we guarantee every
Pump. Above comparison with Jet
Pumps, Ejectors, etc., made of Iron.
j Demand this Pump of your dealer and
~ takeno cheap substitute. Wemake Ten
Sizes. Prices from $7 to $i5. Capacities from 100 to
20,000 gallons per hour. State for what purpose wanted
and send for Ca.tal ue of * P E‘
YA ZEN & 'l‘l T, Cincinnati, O.

EVOLUTION; THE LATEST AD-
vances of the Doctrme of Evolution. By E. (. Cope and

Ballou.—Present status of the theory Mr.
Darwin’s views. Beginnings of structures and origin of
them, adaptstion of means toends. Everyday phe-
nomena. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 527. Price 10 cents. To be had at this
office and from all newsdealers.

£ New Catalogue of Valuahle Papers

contained in SCIENTIFIC AMEKICAN SUPPLEMENT, sent
freeof charge to any address.
MUNN & CO.. 361 Broadway.N Y.

For
Handling

fondior | BORDEN, SELLECK & CO., § pr30k3es,

HARRISON CONVEYOR!
Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &¢.

Sole

$ Chicago, Il

ICE. REFRIGERATING

and Ventilating Mac
Jarmans Patent. YORK
MFG. CO., York, Pa.

© 1886 SCIENTIFIC AMERICAN, INC
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TENDERS!
Waterworlks!

The Town of Cornwall, Ontario, is prepared to receive
groposals for bmldmg waterworks based upon a yearly
drant.-rental.
etween four and five miles of Water Mains will be
required to be laid to supply about forty hydrants tor
fire purposes.

Applicants will state character of works proposed
yearly rent of hydrants, and the water rate to be charged
consumers.

Proposals will be received by the undersigned up to
the 24th day of May. A. D. 1886.

No proposals necessarily accept
JAMES LEITCH, Mayor.

TowN HALL,
Cornwall, April 23, 1886.

PRESERVATION OF TIMBER.—RE-

iort of the Committee of the A merican Society of Civil
ngineers on the preservation of timber. esented
June 2, Preserving processes, kyanizing, and
results, burnettizing, creosoting, boucherie, deca; of
timber. Selection o: preservmg proce<s, modes 0
plication. ~ Will it pay? Contamed m SCII"NIIFIC
AMERICAN SUPPILEMENT, Nos. 512, 513, 514, and
517. Price 10 cents each, or 40 cents fOr the series. To
be had at this office and from all newsdealers.

A New Drill Chuck.
THE HARTFORD.

No. 1 holds 0 to 35 in. Price, 37.00.
No. 2 holds O to 34 in. Price, $8.00.
= It cannot be excelled. Address
THE CUSHMAN CHUCK CO.,
Hartford, Conn.

Or any dealer in machinists’ Tools.

PRESERVATION OF BUILDING MA-
terials by the Application of a Paraffin Wax compound,
as recentlg{used upon the E%yptian Obelisk, Central
Park, N. M. one engraving.
Contained in bClENTlFIC AMERICAN SUPPLIKMENT, No.
526. Price 10 cents. To be had at this ofice and from

all newsdealers.
4c.

] PULLE Y S
2 2c . ORDER FROM QU
ROUGH JohnT. Noye e, Go. Fl“lSHED

BUFFALO, N. Y,

WORKSHOP RECEIPTS.

For the use of ‘Manufacturers, Mechanics, a d Scien-
tific Amateurs. The best late collection pubhshed of
such a wide variety of information.

FIRST SERIES.—Bookbinding; Candles; Drawing;
Electro-Metallurgy ; Engraving; Gilding; Japans; Pho-
tography; Pottery; Varmshing. ete. 450 pages, with
illustrations, . %2.00

SECOND SERIES —Industnal Chemistry; Cements and
Lutes; Confectionery, Essences, and Extracts; Dyeing,
Sts,mmg, and Coloring ; Gelatine, Glue, and Size; Inks;
Paper and Paper Makmg, Plgmen Pamt and Paint-
ing, ete., . . . . $2.0

THIRD SERIES. —Alloys, Electncs, EnamelsandGlnzes,
Glass, Gold, Iron, and Steel, Lacquers and Lacquering,
Lead, Lubricants, Mercury Nickel, Silver, Tin, Vana-
dium, Zinc,letc. 480 pages, 183 illustrations, . $2.0

FOURTH SERIES.—Waterproofing; Packing and Stor-
mg Embalming and Preserving; Leather Polishes;
Cool hng Air and Water; Pumps and Siphons; Desic-
catm% Distilling; Emulsifying; Evaporating; Filter-
ing; Percolating and Macerating; Electrot ping. Sf
reolyping; DBookbinding; Straw-plaiting; 1usxca
stmments, Clogs( and ‘Watch Mending; Photography,
et 8:2.00

. . . . . .

% Send for our complete Catalogue of books, free to
any address.

&F In ordermg emgle volumes, be particular to men-
tion the “series”” wanted.

Sentgsstﬂmd by MUNN & CO., 361 Brondwnv,
New Yo on receipt of price.

AND FINE GRAY IRON ALSO 3T+

ABL CASTINGS FROM SHC lAL

FINE TINNING 35, ATTE
MASDEVUN B(COZ FINISHING . A NN& ANG
LEHIGH AVE. & AMERICAN ST. PHILA =7 2ND

EHE

o THO
MICRO-ORGANISMS OF POTABLE

Waters.—A paper by Dr. T. Leone, showing toat atmos-
pheric oxygen is not an element necessary br the in-
crease of microbia in potable waters, and thai the car-
bonic acid is the sole agent that interferes witl the life

of these organisms in carbonic acid waters. Cmntained
in SCIENTIFIC AMERICAN SUPPLEMENT, N(. 524
Price 10 cents. To be had at this office and ‘rom all

newsdealers.
Of the celebrated MARSTON BOLUS, to.

MEN gether with Sealed ZTreatise and Temmom.la,
will be sent on receipt of 5 stamps.

Mnrston Remedy Co., 19 Park Plaeo, New Yoxk.

ORE CATARRH. The Great Gmm
Remedy isa posmve cure. Free sam)llg
e and r & cent
EDICAL CO.. East Hampton, Oonn.

WEAK MEm

Whose VITALITY is taxllng Brain DRAI
EX]lAUSThD or Power PREMATURE. Y WAsl‘
ED m. Ey a perfect and relmble cure
FRENCH H? REMEDIES
originated by Pr EAN cIVIALr of Paris, France,
Adopted b all French Physicians and b 1 pld’y and
Successfully introduced here, All weak: tdosses and
rains promptly checked, TREATI !Efl news
Ppaper and meduca,l endorsementa, c,FR sulm-
dactos ka

mon office or by ma
e o Btrest Rt York

Who suffer from Nervous Debility Lost
Vtgm-,FI%zha.u.sted Vttaltty, ete. ty

AL PACKACE

iacka

OIVI LE AGENCY.

OWNWIsY, A Quick, P,

Cure for Lost'Mnnthod ubﬁ}’;";,?,‘,
vousness,Weak ess. No quicinry, In.
disputable Proofs, Book snt aeq.led,
free. ERIEMED. CO., B , N.Ye

NEAFNES one

fts CAUSES and CU‘RE by -one
Treated by most of the noted s

who was deaf twenty-eight years.
with no benetit. Cured Mmsel‘j)’

ecialists of thigay

in three morng,
and since then hundreds of othem by same proces.
A plain, 51 Xle and successful home treatment. Ad:
dress T GE, 128 Fast 26th Street, New York City.

CURE %:DEAF

PECK’S PATENT IMPROVED CUSHIONED £A R DRUMS Perfectly
Restore the Hearing, and perform the work of the natum
drum, Invisible, comforfable and always in gzosmon

conversation and even whispers heard dlStlnL ly. Send for
{llustrated book with testimonials, FREE. dressorcallon
F.HISCOX, 853 Broadway,New York, Mennonthlq paper.

PILE « never returns. No purge, no salve, no
suppository. Sufferers will learn of a simple remed
Free, by addressing C.J. MASON, 78 Nassau St., N. Y.

w E A K suffering from the ef-
fects of youthful er=
rors, early decay, lost

manhood, ete. I will send a va.luuble treatise(sealed)

Instantrelief. Final curein 10 days, and

oontmmAng full particulars for home cure, free
charge. Address Prof.F. 0, FOWLER, Moodus, Oonn,
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Wodvertisements.

Inside I’age, each insertion = = = 75 cents a line.
Back Page, each insertion = = = $1.00 = line.
(About eight words to a line.)
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
bs must be 1 d at publication office as early
as Thursday morning to appear in next issue.

cost. Userswﬂl sustsm us by callin, for the *
KINS STANDARD PA NG.” Our “'Trade Mark” is
stamped on every sheet None genuine unless 8o stamp-

ed.

71 John Stlreet. N.Y.

The Best in the World.

We make the Best Packing that can be made regax}i}l}(ﬁs

f your dealer does not keep it. send direct to us.
JEINIKINS BROS.,

79 Kilby Street, Boston,
3 So. Fourth Street, Phila.

A PLAIN BRACE, A RATCHET BRACE,
A DRILL BRACE, ALL IN ONE.

DRILL Material, Style, Finish, Durability, in
all respects this Brace is warranted to be
‘the best in any market. Sent by mail,
postage paid by us on receipt of $3.00.
Most Hardware dealers will furnish it at
BRACE the game price. MILLERS FALLS CO.,

No. 74 Chamber St.,, New York.
VENTILATION.—GREAT IMPORT-

ance of ventilation. The vitiation of air that is constant-
ly going on in inhabited places, exhaustion of oxygen
by gas, candles and lamps. Ventilation by natural and
artificial means. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 5:225. Price 10 cents. To be had at
this office and from all newsdealers.

GOLD MEDAL, PARIS, 1878,
BAKER'’S

Broakeast Cocoa.

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

Sold by Grocers everywhere,

W. BAKER & C0., Dorchester, Mass,

A FEW more spaces for rent in the Great Coney Island
Permanent Industriul Exposition. For particulars

address HENRY 8. ISELIN, 56 Wall Street, New York.

INTERNATIONAL INSTITUTE FOR
Liquefied Carbonic Gas.

O. BRUNLER, 87 Broadway, New York.

To Business Men.

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

For ratessee top of first column of this page, or ad-

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

W.JOHNS’
ASBESTOS
Roofing, Building Felt,

Steam Packings, Boiler Coverings,

Fire Proof Paints, Cements, Etc.

Samples and Descriptive Price Lists Free, '

H W, JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y,
17¢ Randolph St,, Chicago; 170 N. 4th St, Philadelphia,

DIUBLE BOATS.—TWENTY-ONE IL-

lwtrations of [iatented double boats, the general con-
stuction and plan of which are so clearly shown as to
need no detailed description. Name of patentee and
dite of patent accompanying each diagram. Contamed
ir SCIENTIFIC AMERICAN SUPPLEMENT, 232,
FErice 10 cents. To be had at this office and from all
pewsdealers.

THE CHEAPEST AND- BEST

K ﬂoTo ENcrayING ©-

7 PARK PLACE.NEW YORK:

URA\HNE FOR ALI. {LLUSTRATIVE AND
- ;APVERTISING PURPOSE

WM. A. HAFEIS,

Andrews’ Ufflce&BanksIlasks

The finest work in the U,
. All work guaranteed.
OPERA CHAIRS, School Desks, Globes.

195 Wab h- Chi.
A.H. Andrews & Co, 133 Wabash-av. Chl.

THE DINGEE & CONARD CO’S
BEAUTIFUL EVER-BLOOMING

ROSES

Our Great Sp ecialty is growing and distributing
OSES.We l? ave all tﬁe latest novelties and finest

sta.ndard sorts, in different sizes and prices to suita 1

wants. Over 450 choicest varieties to choose fro

W e send strong Pot Roses safely by mail to all Pos

Offices, purchaser’s choice of vanetles, iabeled,

3 T0 12 PLANTS s $8 to SIS

ak Tw Roses by m by ox Hundr(t)ad.

8 ress. Our
aﬁg&d(xﬁngﬁag. 715;)) < ie%rmtly 1llustgﬂ)ed. Free.
Address (x E ONA oy
Rose Growers. West Grove, Chester Lo- Pa.

U\IILA'[‘ERAL HALLUCINATIONS.—A
R:s)er by Dr. W. A. Hammond, treatmgof theunilateral
lucinations of sight and hearing. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 523. Price
50 c(leuts. To be had at this office and from all news-
ealers.

RESERVOIRS.

The only absolutely water-tight reservoirs for towns
and cities; also acid-proof reservoirs. FKor description
send to T. NEW, 32 John Street, New York.

BOSTON SEWAGE WORKS.—A FULL
description of the systemi, accompanied with a map
showing the general arrangement, and discharge into
the harbor, and with 26 engravings. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT. No. 524. Price
10 cents. To be had at this office and from all news-

dealers.

@\(XM DR \ &‘ CARY & MOEN
EVERY&STEELSPRIN[:S NEWYORK CITY

TEEL W\RE C PTION

234 w. 29.ST.

THE VACUUM AUTOMATIC BRAKE.—
Full description of the apparatus, illustrated with 10
figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 523. Price 10 cents. To be had at this
office and’ from il newsdealers.

BEFOHE YOU BUY A BICYCLE

t any kind, send stampto A,
Dayton, Ohlo, for large Illubtrated t rlce
List’ of NEw_and SECOND-HAND MACHINES.
Second-hand BICYCLES taken in exchange.
BlcchEs Repaired and Nickel Plated.

1 |r Lig

THE IMPROVED

Rider Hot Air Pumping Engine
For (ity or Country Residences,
Burns Coal, Wood, or Gas. Safe, Simples

Durable. 3,000 in use. Send for
Illustrated Catalogue “A.”

SAYER & CO,, 37 Dey St., New York.

LIGHTNING RODS.—DESCRIPTION OF
of the arrangement adopted by Mr. Melsens for pro-
tecting the Brussels Hotel de Ville agalnst lightning.
With 6 figures Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 5225 Price 10 cents. To be had at
this office and from all newsdealers.

COLORS RED AND BROWN.

ACTORY and FARM BUILD-
ON WORK, EXPOSED BRICK
S, &c. ade of Pure Linseed Oil and highest
grndes of Iron Oxide. Sendvg_or I(ilrcgl'll‘%' Address

4 Cortlandt Street, New York.
READY ROOFING t’or new roofs.

For paintin, ROOFS
INGS FENCES

PURE NATURAL LUBRICATING OIL
For Steam Cylinders and for keeping Boilers Clean and
free from scale. Put up in ten gallon cans, and shipped
to any address on l’ece?{ﬂ’. of five dellars.

LIN OIL WORKS, Franklin, Pa

RUBBER BELTINC, PACKING, HOSE,

AND ALL OTHER KINDS OF

RUBBER GOODS,

FOR

MECHANICAL AND MANUFACTURING PURPOSES.

The Largest and Most Extensive Manufacturers in America.

THE GIITTA PERCHA AND RUBBER MFG. CO.,

New York, Chicago, San Francisco, Toronto.

cornERs 10 cATCH, VER"
1500000 in DAILY USE;
IRON CLAD MF'G G°
22 CLyiFF 5T, NY.

THE NATIONAL TRANSIT COM-
pany’s Pipe Lines for the Transportation of Petroleum
to the Seaboard, Discoverv of petroleum. Former
modes of transportatmn The origin of pipe lines.
General description of the longest line in use. Illus-
trated with muap and profiles. Contained in SCIENTIFIQ
AMERICAN SUPPLIMENT, No. 496. Price 10 cents.
To be had at this office and from all newsdealers.

LEATHER BELTPING

best and most reliable Belt

ever introduced, Made

X D CHIEREN &LO.
R 47 Ferr: St,ﬂ(,w York; 416

Arch St Phlladelphm Sﬁhedeml treet, Boston.

PProvidece, R. L (Park 8t.) Six minutes’ walk Westf
Driginal .nd Gn'y Builder of the

HAITRIS-CGRLISS ENCINE,

With Iarris’ Pat. Improvemenr,s, from 10 to 1,000 H. P

Sendfor copy Englneer’s and Steam User's
ua. By J.W.Hill, M.E. Price $1.25.

unmlox'mxs?APE

PATENTS..

MESSRS. M & CO., in connection with the publi-
cation ot the 5\‘.,[EN’1IF1(‘ AMERICAN, continue to ex-
amine improvemexts, and to act as_Solicitors of Patents
for Inventors.

In this line of business they have had forty one years'

ience, and now nave unequaled facilities for the
preparation of Patent Drawings, Specmcatlor\s. and the
rosecution of Applicasions for Patents in the United
tates, Canada, and Fore:un Countries. Messrs Munn &
Co. alsoattend to the prepzsation of Caveats, Copyrights
for_Books, Labels, Reissuer, Assignments. and Reports
on Intrmgements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

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

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

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
cific Building, near 7th Street, Washington, D. C.

CEHARTERIS

CAS ENGINE.

Warranted equal to any in
Power and Economy, and Superi-
or to allin Simplicity and Com-
pactness. Gives an Impulse at
_ every Revolution.

.. Engines and Pumps Combined.

Williams & Orton Mfg, Co.,

STERLING, ILLS.

X\
P. 0. Box 148.

Architects, Contractors, Builders

Should not fail to examine the merits of

THE ORMSBY SASH BALANCE.

IN OLLD FRAMES. IN NEW FRAMES.

A Perr ent sm]sntute for Welghts anﬂ Uurﬂs
ORMSBY SASH HOLDER €O.,

*92 UTICA STREET, BOSTON, OPPOSITE
B. & A. DEPOT.

w11cHT & SLACK BARRELMA
‘TIGE fA SPECIALTYM ?ﬂ'NERy

JOHN GREENWOOD &CO.
ROCHESTER N.Y.

THERAPEUTICAL EFFECT OF THE

Internal Administration of Hot Water in the Treat-
ment of Nervous Diseases.—By Ambrose L. Ranney,

M.D. Rules for administration.
treatment. Theory of theaction of hot water. Points
in its favor. Conclusions. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 46:3. Price 10 cents. To
be had at this office and from all newsdealers.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.

BURR & CO.,
614 and 616 Market St., Phl]adelphm, Pa.

EDUCATION OF THE AMERICAN
(Qitizen.—A lecture by Prof. R. H. Thurston on the
tbeme: *HHow ma{]we best aid in those mighty social
movements and those tremendous political changes
which mark the mighty progress of therace toward a
better and &« more prosperous future?’” Contained in
SCIENTIFIC AMERICAN STPPLEMENT, No. 524, Price
‘110 c{ents. To be had at this office and from all news-
ealers.
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SCIENTIFIC METHOD IN MECHAN-
ical Engineering.—A lecture by Prof. (oleman Sellers,
showing what part that systematic, scientiic method
should play in the most ordinary mechanical occupa-
tions. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 5223. Price 10 cents. To be had this office
and from all newsdealers.
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THE CONVERSION OF I HEAT INTO

useful work.—A series of interesting lectures by Wm.
Anderson, M. Inst. C.E., presenting the modern views
connected with the conversion of heat into useful
work. Laws of motion, the principles of work and
energy, and the lawsof impact. IL Theories cf oscilla-
tionand vibrvation. [II. Propertles of gases and yapors.
IV. Transfer of the invisible molecular motion of heat,
and its change into the coarser and apparent motion of
mechanical work. V. How the waste of heat in furnaces
is prevented by the Siemens regenerator. T'he principle
further illustrated Cowper stoves. The gun as 8 con-
verter of heat. . Heat engines proper. Illustrated
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The effects of the |-

with 53 engravin s Contained in SCIENTIFIC AMERICAN
SUPPLEMENTS, Nos. 498. 499, 500 501 5022, 503. |
Price 10 cents_each, or 60 cents for the saries. To b
had at this office and from all newsdealers.
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THG ANCRIGAN BELL TELEPHONE 0.

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 oritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co.. Worcester, Mass. Send for Catalogue.
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The Most Popular Scientific Paper in the World.
Only $3.20a Y;xhr, inclu lllng Postage. Weekly

umbers a Year.

This widely circulated and splendidly illustrated
paper is publiskhed weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it ir an attractive form, avoiding as much a:
possible abstruse terms. To every intemigent mind,
this journal affords a constant supply of instructive
reading. It is promotive ot knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt. of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERI-
CAN will be supplied gratis for every clubof five subscribers
at $3.20 each; additional copies at same proportionate
rate.

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

able to
DMTITIT & COo.,
361 Broadway New York.
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Scientific American Supplement.

This is a separate and distinct publication from
THi SCIENTIFIC AMERICAN, but is uniform therewith
in gize, every number containing sixteen large pages.
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, Geology, Mineralogy,
Natural History, Geography, Archaology, Astronor: .
Chemistry, Electricity, Light, Heat, Mechanics’ ..gi-
neering, Steam wnd ' ‘‘way Engireer: Mining,
Ship Building, ..arine Engineering, 1’hotogruphy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amownt of fresh
‘and, valwable W1UrMAation pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPIL.LEMENT.

Price for the SUPPLEMENT for the United Statesand
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. Address and remit by postal
order. express money order, or check,

MUNN & Co.. 361 Broadway, N. Y,,

Publishers SCIENTIFIC AMERICAN.

To KForeign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMIKRICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

PRINTING INKS.

HE ‘‘Scientific American” is printed with CHAS.
ENEU JOHNSON & CO.’SINK. Tenth and Lom-
bard Sts., Phila., and 47 Rose St., opp. Duane St,, &N, Y,






