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FORMAL OPENING OF THE GREAT FORTH BRIDGE,

Several weeks ago we gave illustrations of this won-
derful structure, showing its appearance as com-
pleted and opened for traffic. The official or formal
opening, which included the clinching of the ‘‘last”
rivet, took place on March 4, 1890, under the auspices
and in presence of royalty, which in England is con-
sidered almost indispensable for such an occasion.
The Prince of Wales, heir to the throne, acecompanied
by a large retinue of titled personages, passed by boat
under and then by rail over the bridge, inspected its
construction and admired its gigantic proportions. On
the return of the royal train a stoppage was made and
the Prince alighted ; then, guided by Mr. Arrol, the
contractor, the Prince placed his hand on the silver
cock of a hydraulic riveter, gave it a turn, and thus
bended down the ‘‘last” rivet. The train then moved
along nearly to the end of the bridge, when his
royal highness again climbed to the deck of the bridge,
hung on to his hat with both hands, for the wind
was blowing great guns, and said, oris said to have
said, for nobody could hear him, *‘ Ladies and gentle-
men, I now declare the Forth bridge open.” Back
into the car the Prince quickly placed himself, the
gale having nearly sucked away his breath.

At the buildings of the bridge works a splendid ban-
quetfollowed, at which Sir-M. W. Thompson presided.
In reply to the toast in honor of himself and the royal
family, the Prince of Wales made an excellent little
speech, containing a variety of interesting particulars
relating to the bridge. We give a brief abstract:

“The day has been a most interesting day to all of
us, and especially so to me, and I feel very grateful
that I have been asked to take part in so interesting
and important a ceremony as the one at which we
have all assisted. I had the advantage, nearly five
and a half years ago, of seeing the Forth bridge at
its very commencement, and I always looked forward
to the day when I should witness its successful ac-
complishment. I may, perhaps, say that in open-
ing bridges I am an old hand. At the request of
the Canadian government, I performed the open-
ing ceremony thirty years ago of opening the
Victoria bridge over the St. Lawrence at Mont-
real, putting in the last rivet, the total of rivets
being one million. To-day I have performed a sim-
ilar ceremony for the Forth bridge, but on this
occasion the rivets number nearly eight millions in-
stead of one million. The construction of the bridge
has been on the cantilever principle, which has
been known to the Chinese for ages, and specimens
of it may be seen likewise in Japan, Tibet, and the
northwest provinces of India. Work of this deserip-
tion has hitherto been carried out on small dimensions,
but in this case the engineers have had to construct a
bridge in thirty fathoms of water, at the height of 150
ft. above high water mark, and crossing two chafinels,
each one-third of a mile in width. Had it not been for
the intervening island of Inchgarvie, the project would
have been impracticable. It may perhaps interest you
if I mention a few figures in connection with the con-
struction of the bridge. Its extreme length, including
the approach viaduect, is 2,765 yards, one and one-fifth
of a mile, and the actual length of the cantilever por-
tion of the bridge is one mile and twenty yards. The
weight of steel in it amounts to 51,000 tons, and the ex-
treme height of the steel structure above mean water
level is over 370 ft., above the bottom of the deepest
foundation 452 ft., while the rail level above high water
is 15614 ft. Allowance has been made for contraction
and expansion and for changes of temperature to the
extent of 1 in. per 100 ft. over the whole bridge. The
wind pressure provided for is 56 Ib. on each square foot
of area, amounting in the aggregate to about 7,700 tons
of lateral pressure on the cantilever portion of the
bridge. About?25 acres of surface will have to be painted
with three coats of paint. As I have said, about eight
millions of rivets have been used in the bridge, and
forty-two miles of bent plates used in the tubes, about
the distance between Edinburgh and Glasgow. Two
million pounds have been spent on the site in building
the foundations and piers ; in the erection of the super-
structure ; on labor in the preparation of steel, granite
masonry, timber, and concrete ; on tools, cranes, drills,
and other machines required as plant; while about
two and a half millions has been the entire cost of
the structure, of which £800,000—nearly one-third of
this ammount—has been expended on plant and gen-
eral charges. These figures will give you some
idea of the magnitude of the work, and will as-
sist you to realize the labor and anxiety which all
those connected with it must have undergone. The
works were commenced in April, 1883, and it is highly
tothe credit of every one engaged in the operation
that a structure so stupendous and so exceptional
in its character should have been completed within
seven years. The opening of the bridge must neces-
sarily produce important results and changes in the
railway service’ of the east coast of Scotland, and it
will, above all, place the valuable manufacturing and
mineral-producing district of Fife in immediate com-
munication with the south side of the Firth of Forth.

opened for traffic, the distance between Edmburgh
and Perth will be reduced from sixty-nine to forty-
seven miles, and instead of the journey occupying,
as at present, two hours and twenty minutes, an
express will be able to do it in an hour. Dundee,
likewise, will be brought to within fifty-nine miles
of Edinburgh, and Aberdeen 130 miles, and no sea
ferries will have to be crossed. The construe-
tion of the bridge is due to the enterprise of four
important railway companies, (1) North British—
the bridge is in its distriect — (2) North-Eastern,
(8) Midland, and (4) Great Northern, and the design is
that of two most eminent engineers, Sir John Fowler
and Mr. Benjamin Baker. The contractor was Mr
Williain Arrol, and the present Tay bridge and bridge
which I have inaugurated to-day will be lasting monu-
ments of his skill, resources, and energy. Ihave much
pleasure in stating that on the recommendation of the
prime minister, the Queen has been pleased to create
Mr. Matthew William Thompson, chairman of the
Forth Bridge Company and of the Midland Railway
Company, and Sir John Fowler, engineer-in-chief of
the Forth bridge, baronets of the United Kingdom.
The Queen has also created, or intends to create, Mr.
Benjamin Baker—Sir John Fowler's colleague—a
Knight Commander of the Order of St. Michael and
St. George ; and to confer on Mr. William Arrol, the
contractor, the honor of a knighthood.”
—_— ¢t —
ROLLER MILL PATENT CASE,

A patent suit of considerable importance, relating to
roller mills for grinding flour, has lately been decided
by Judge Blodgett in the United States Circuit Court
for the Northern District of Illinois.

This was a suit brought by the combination known
as Patent Roller Mill Trust, but legally styled the
Consolidated Roller Mill Company. These plaintiffs
hold several patents, among them -the Gray & Odell
patents pertaining to adjustimments of roller mill rolls,
and if their patents could be sustained, they would vir-
tually enjoy the right of collecting royalty from nearly
all users of roller mills, since nearly all employ adjust-
ments such as are claimed under the patents.

The plaintiffs had obtained a judgment in their favor
in May last, in the Eastern District of Michigan, and it
was with great reluctance that Judge Blodgett found
himself unable to agree with that decision. It, how-
ever, appeared that previous to this favorable decision
another decision adverse to the plaintiffs had been
given in the Western District of Wisconsin ; which
latter Judge Blodgett held to be equally as good as the
Michigan case. After a most careful consideration
of the premises, Judge Blodgett found the plaintiffs
were not entitled to any broad claim for their devices,
and dismissed the bill. If this decision is sustained by
the Supreme Court of the United States, it will give
great satisfaction to the roller mill people in all parts
of the country, as it will relieve them from royalty
payments amounting in the aggregate to very large
sulns.

POSITION OF THE PLANETS FOR APRIL.
URANUS

is morning star until the 14th, and then becomes eve-
ning star. Uranus comes to the front on the April
planetary record, for the most important epock in his
course, his opposition with the sun, occurs on the 14th,
at midday. He is then at his nearest point to the
earth, and is visible to the naked eye. He must be
looked for on the 14th in the southeast about 8° east
of Spica and 1° 36’ farther north. He rises when in op-
position at sunset, and is on the meridian at midnight.
An opera glass will be an aid in finding the planet, un-
less the visual power is unusually good, and 9 o’clock
in the evening is a favorable time for observation.

Uranus rises on the 1st at 7h. 20 m. P. M. On the
30th he sets at 4 h. 19 m. A. M. His diameter on the
1st is 8".8, and he is in the constellation Virgo.

SATURN

is evening star. His vicinity to Regulus and his con-
venient position for observation make him, during
April, the most interesting member of the brotherhood.
After his conjunction with Regulus, on March 28th, he
continues to retrograde or move westward until the
28th, when he becomes stationary, then, changing his
course, or moving eastward, he again approaches the
bright star, being nearly 1° west and 1° 836’ north of it
at the close of the month.

Saturn sets on the 1st at 4 h. 7m. A. M. On the 30th
he sets at 2 h. 11 m. A. M. His diameter on the 1st is
18".4, and he is in the constellation Leo.

MERCURY

is morning star until the 9th, and then evening star.
He is in superior conjunction with the sun on the 9th,
at 2 h. 22 m. A. M., and commences his swift course
eastward from the sun, overtaking Venus on the 25th.
The two planets are then in conjunction at 11 h. 10 m.
P. M., Mercury being 2° 4' north. As the planets set
about an hour and a half after the sun on the 25th,
and are in high northern declination, sharp-sighted ob-
servers may find them soon after sunset, Venus serving

When the Glenfarg line, now nearly completed, is!as guide to her smaller neighbor.
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Mercury rises on the 1st at 5 h. 33 m. A. M. On the
30th he sets at 8 h. 35 m. P. M. His diameter on the
1st is 5", and he is in the constellation Pisces.

MARS

is morning star, and his movements increase in import-
ance as he approaches opposition. He may be readily
recognized in the southeast as a red star of the first
magnitude, rising about 11 o’clock on the 1st of the
month and at half past 9 o’clock at its close. Southern
observers will see him in his best estate, but he is un-
favorably situated for observers in this latitude on aec-
count of his great southern declination.

Mars riseson the 1st at 11 h. 10 m. P. M. On the 30th
he risesat 9 h. 30 m. P. M. His diameter on the 1st is
12".6, and he is in the constellation Scorpio.

JUPITER.
is morning star. There is no need of pointing him out
to the observer who has an outlook on the southeastern
sky, for at 8 o’clock on the 1st, and soon after 1 o’clock
on the last of the month, he will loom above thg hori-
zon and shine with superb brillianey.

Jupiter rises on the 1st at3 h.1 m. A. M. On the
30th he risesat 1 h. 18 m. A. M. His diameter on the
1st is 34".2, and he is in the constellation Capricornus.

VENUS

is evening star. She will soon emerge from her tem-
porary eclipse in the sunbeams, and prove her claim to
be the brightest star in the firmment. She sets an hour
and a half after the sun at the close of the month.

Venus sets on the 1st at 7 h. 8m. P. M. Onthe 30th
she sets at 8 h. 19 in. P. M. Her diameter on the 1st is
10".2, and she is in the constellation Pisces.

NEPTUNE

isevening star. He sets on the 1st at 10 h. 28 m. P. M.
On the 30th he sets at 8 h. 38 m. P. M. His diameter
on the 1st is 2".5, and he is in the constellation Taurus.

Mercury, Venus, Neptune, Saturn, and Uranus are
evening stars at the close of the month. Mars and
Jupiter are morning stars.

—p——@

Electrical
T. O’CONOR SLOANE, PH.D.

We have seen how to calculate the minimum number
of cells of any given battery to supply a specified cur-
rent through a specified resistance. This is what we
termed case a. The next thing to be determined is
what number of cells should be used to give a fair
economy in the consumption of zine and chemicals.
This we have called case b.

Where the resistance of the battery is equal to that
of the outer circuit, 50 per cent of the energy will be
wasted in overcoming the resistance of the battery. If
the battery has one-fourth the resistance of the outer
circuit, only 20 per cent of energy will be wasted. This
may be taken as a fair economy, and the calculations
forsuch a battery are the following :

Divide the resistance of the outer circuit by 4; this
gives the proper resistance of the battery. Multiply
the resistance of the outer circuit by the current to be
maintained, and increase the product by one-fourth of
itself ; this gives the proper E. M. F. of the battery.
The cells are then to be arranged to develop these
quantities, as follows :

Enough cells are put in series to give the E. M. F.
called for. This number is then multiplied by the
&known resistance of a single cell, and the product is
divided by the proper resistance of the battery. The
quotient is the number of cells to be put in parallel.

Assume as before that on the outer circuit a current
of 3}4 amperes has to be supplied through a resistance
of 30 ohms. Assume a battery, one cell of which has an
E. M. F. of ? volts and resistance of 1 ohm. Following
the rule just given, divide 30 by 4, giving 744 ohms as
the final battery resistance. Next multiply 80 by 814,
giving 100, and increase this by 1%) =
volts as the final E. M. F. of our battery. To develop

Calculations.—II,

25, giving 125

. 125 . . -
this voltage, Y cells are needed in series, giving 6214

cells, or say 63 cells. Multiplying this number by 1
ohm, the resistance of a single cell, and dividing by the
final battery resistance, 714 ohms, we have 84 cellsin
63 X 1
%
parallel, as wherever a relatively small fraction of a
cell is called for, it is well to put in an excess. Our total
cells, therefore, are 9 X 63 = 567 cells. Ascombined the

parallel

= 8'4). Therefore we put 9 cells in

E. M. F. is 125 volts, the resistance is 7 ohms. Apply-
ing Ohm’s law to prove our work, we have C = —E—,
125 R+E

or _3-0ﬂ = 34 amperes nearly, or a slight excess of

current.

This seems a large number of cells, but economical
results cannot be attained with a small quantity of
high resistance cells. We may, to illustrate this fact,
apply these calculations to two other batteries, assum-
ing the same outer circuit constants in both cases.

Let one high resistance battery have the following
cell constants: e =1 volt; 7 =3 ohms. To develop
the 125 volts called for, 125 cells in series are needed.

Srcientific Qmevican,

To reduce the resistance to 714 ohms, we need 50 cells
in parallel, (1—257;:—3
Let the other battery have the following constants:
e=2volts; 7 = I ohm. 'To develop 125 volts, 63 cells in
series are needed. To give 714 ohins resistance we need
63 X Y4
2 cells ( 7ig
126 cells.

This shows the importance of a low resistance ratio
compared to voltage. Practically, a high resistance
battery cannot be used for heavy work. Low resist-
ance may even compensate for low voltage, as in the
oxide of copper—caustic soda battery.

Taking a battery of the constants, e = 2 volts, 7 =
2 ohm, it will be found that 14 cells are needed in
parallel for the above conditions. As this is impossi-
ble, and as the fraction is relatively too large to neglect,
the best plan in such a case is to take the next highest
integral number for the cells in parallel and reduce the
number of cells in series. Thus, instead of 114 cells,
take 2 cells in parallel, and calculate the constants of
such group. They are in this case e = 2 volts, r =
iy ohm. Applying the rule given in the former article,

CR 8l4x380
e—Cr or 2 -—(3%)(717 -
58 cells in series and 2 in parallel, a total of 116 cells.
Applying Ohm’s law to test our work, we have

_ 116

T 30448
cals and zine is increased by this procedure, the waste

= 50) giving a total of 6,250 cells.

2) in parallel, giving a total of only

we have : Number of groups=

= 3'3 amperes. The economy in chemi-

energy being only %% or about 14 per cent.
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A New Method of Determining whether Cesspools,
Stables, etc., Drain into Neighboring Wells.*

BY PROF. LUCIEN I. BLAKE, UNIVERSITY OF KANSAS.

The present paper has been prepared with a view of
describing a simple and inexpensive method of deter-
mining whether stables, privies, ecesspools, or any other
deposits of filth, which may lie in the immediate neigh-
borhood of a well, drain into it. In a common porous
soil surface filth in solution may quite readily penetrate
to underground water, and thus in the course of time
travel a considerable distance and reach a well quite
remote. This factis well known. But it isalwaysun-
certain how far and in what direction such travel may
extend. The varying circumstances of soil, slope of
surface and of rock, depth of well, ete., preclude any
general rules.

The eye and the sense of taste form no reliable test-
ing instruments, for the clearest, most tasteless, or
most sparkling well waters may yet be solutions ¢ f the
contents of neighboring cesspools and outhouses, and
thus contain the gerins of dreaded diseases. Several
methods have been tried, from time to time, to trace
sources of pollution in wells. A solution of aniline
dyes has been poured into such suspected sources, and
after a few days the wall water has been examined by
the eye for its color. But the eye isonly slightly sensi-
tive to a weak solution.

Again, a half bushel or so of salt has been thrown
into” the filthy places, and the sense of taste called in
to detect its presence in the well water, or the water
has been analyzed for chlorine.t But the amount of
salt required, and the unreliability of the sense of
taste,} and the expense of chemical analysis render the
method unsatisfactory. I am notaware of any process
which seems simple, inexpensive, and reliable. Chem-
ical analysis will detect the presence of polluting mat-
ter, and thus indirectly suggest its source. But such
an analysis requires an expert.

It occurred to the writer to make use of the spectro-
scope in testing, and the following method of search
for sources of pollutionin various wells scattered about
the city of Lawrence was developed.

It is familiar to all that a glass prism will separate a
ray of sunlight into the seven colors of the spectrum.
If the ray comes from a metal which is vaporized in a
hot colorless flame—as in a Bunsen gas flamne—the spec-
trum no longer consists of all the colors, but of one or
more bright bands, characterized by their color and
position in the spectrum.

Thus sodium gives a bright yellow band, which is in
the position of the yellow of the Swiss spectrum, while
calcium gives two, a red and green band, in their pro-
per places. The spectroscope, which is essentially a
glass prism and a small telescope to observe the speec-
trum with, can thus detect by their characteristic
bands the presence of substances which can be vola-
tilized in a colorless flame.

Further, there can be no mistake, for no two metals
give the same bands. The question arises, Can small
quantities of the substances in solutions bethus detect-
ed ? Prof. Schellen asserts the sure and easy determina-
tion of sodium, when less than the 180,000,000 part of a
grain is present, and of lithium when less than the
40,000,000 part of a grain. The delicacy of the spectro-
scopic tests thus exceeds the chemical. Indeed, by the

* Read before Kansas State Sanitary Aesociation.

+ See “ Water-Supply,’ W. H. Nichols, p. 132.

1 See Science, Vol. XI., No. 268, “On the Sense of Taste,” E.H. S.
Bailey and E. L. Nichols.
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spectroscope several new metals, as thallium, rubidium,
caesium, and iridium, have been discovered. For the
purpose on hand, then, the spectroscope provides an
exceedingly simple method.

A solution of carbonate or chloride of lithium, an
ounce to a quart of water, was poured into the suspected
sources of pollution in the neighboriiood of a well, and
after a week or so some of the well water wasexamined
in the spectroscope. Lithium gives one bright red
band toward the remote red end of the spectrum. It
is impossible to mistake it, even if the solution holds
less than one part in one million. The sensitiveness of
the test is greatly increased by boiling down the water
to be examined, say a quart to half an ounce. A pla-
tinum wire is dipped into the water thus prepared, and
then held in the flame of a Bunsen burner.

Nine wells were examined situated back of the blocks
on the principal street in Lawrence. These wells are
located, as regards stables, outhouses, etc., about as is
customary in small cities, and their waters are used
quite generally for drinking purposes by the families
in the blocks. The test showed direct communication
with a privy 30 feet distant into one of the wells. Other
wells are now being tested more thoroughly, as the
method was devised too recently to allow sufficient
time in a four months’ absence of rain for the lithiated
water to permeate through the dry soil to the wells.
But sufficient has been done, it seems, to show the re-
liability of the method and the ease of making it.

Physical Laboratory, State University of Kansas,

February, 1890.
. et — .
Short-sighted Inventors.

A few months ago an inventor of certaiu apparatus of
a very simple character, which could have been readily
duplicated in many different forms, was offered $6,000
for the right to a certain inland town. He was a poor
man and needed the money badly. The reader sup-
poses, of course, that the inventor jumped at the chance
and pocketed the money on the spot. Not he; he told
the buyer that the patent was worth $100,000, and he
was not going to sell one town in New York State for
$6,000. The same inventor was offered a similar sum
for another large town in the State, or $10,000 for only
two cities in the country, but he refused to take it.
We have these facts from the inventor himself, and
they are correct. Before it was too late to negotiate,
we berated the man soundly for his folly, but he was
deaf to all argument. The sequel was that the inven-
tor never sold a single right, and has his patent to this
day.

The fatuity of inventors on this one point, the value
of their patents, is wholly incomprehensible from a
business point of view. If a farmer was offered $10,000
for ten bushels of potatoes, and refused it upon the
ground that the bushels would produce tons of pota-
toes, he would be no more inconsistent than the inven-
tor who refuses a good round sum of money for an un-
marketed invention. Yet this is what they do every
day in the year. There are men walking the streets in
poverty who have devices of more or less value, which,
in the hands of business men, would have commercial
value, that they refuse to part with because they are
not paid highly enough in their own estimation.

Let inventors remember, for their-own good, that an
undeveloped, unmarketed invention is of no more
value than the paper the patent is written on. It has
possibilities, no doubt, but these last are intangible,
and before they can be converted into dollars and cents
another head must be called in, and as his risks are
greater than the inventor’s, he mmust have an adequate
reward. Every patent of any prospective value, even,
has to be litigated sooner or later, and this costs money;
its value is not established until the absolute priority
of the patent is settled. If inventors would only bear
these facts in mind, and sell theirinventions as soon as
possible, there would be fewer disappointed patentees.

[The above from The Engineer is good advice, and
worth heeding by patentees. Similar incidents to the
one related have frequently come to our knowledge,
and while it may not be wise to accept the first offer
the patentee of a valuable invention has for his patent,

lit often happens that a better price can be had for a

patent when it is fresh from the Patent Office than
afterward.—ED.]

O
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Wool Burring in Australia,
The Illustrated Sydney News states that one of the

. wool companies there has a burring machine recently

imported from America which effectually eradicates ail
burrs and other extraneous matter from sheep skins,
and its work is done in the most complete manner;
skins thickly matted with burr and seed are put
through this machine and turned out clean and free,
without doing the slightest injury to the wool, while
its value is materially enhanced. This is a great acqui-
sition to the company in their fell-mongering depart-
ment. enabling them to treat the very worst class of
skins in a complete and satisfactory manner. There is
also connected with these works a tannery on an exten-
sive scale, where from 200 dozen pelts per week are
converted into basils of a high class, for which there is
a ready market.
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THE MANUFACTURE OF FISHING RODS AND TACKLE.

‘We present some views in the factory of Thomas H.
Chubb, at Post Mills, Vermont, a factory of special in-
terest to sportsmen as well as mechanics, as being or-
ganized for the production of a singie line of produects,
the highest grade of fishing rods and of anglers’ re-
quirements in general.

The history of its establishment is characteristic. Mr.
Chubb, by birth a Southerner, caine north to the hills
of Vermont in search of health. He first erected a
factory for the construction of wooden rakes. As this
business did not succeed, he substituted for it the
manufacture of fishing rods, for which most of his ma-

ing a joint, so that when finished the rod has a hexa-
gonal or octagonal section. This very ingenious method
of treating the material gives the rod a strength,
elasticity, and feel unapproachable in any other way.

The bamboos imported come in bundles of fifty pieces.
They are from 16 to 20 feet long and their butts vary
from 1 to 114 inches in diameter. In the grade of rods

made for the retail trade, only four or five pieces in
many instances can be secured from a whole bundle.
After being properly shaped by splitting and other
processes, the lengths have to be cemented together,
either six or eight in number, according to the rod
which is to be made.

The pieces are put together and
held firmmly in position
until thoroughly satur-
ated with cement. They
are firmly bound with
linen thread, a special

machine being used for

this purpose, and then

they are put away to

dry. Three months

EIGHT-STRIP SPLIT BAMBOO ROD AND LEATHER CASE.

chinery was available, and early in 1869 he began active
operations in this branch of work. The business in-
creased, and eventually some fifty men were employed,
when in 1875 the factory was destroyed by fire. The
present building was at once erected, three stories and
a basement in height, covering an area of 120 X 32 feet,
with an addition of 30 X 24 feet.

The factory is situated on the banks of the Om-
pompanoosuc River. Near it is Fairlee Lake, a pictur-
esque sheet of water, some three miles long, which is
well stocked with fish. The river supplies water pow-
er, all the machinery in the factory being driven by a
turbine, a steam engine and boiler being held in re-
serve in case of accident to the water works.

A large amount of special machinery, much of which
was designed by Mr. Chubb himself, is used in the pro-

dryingat a natural tem-
perature is used. A very
light sandpapering and
polishing is next ap-
plied. Any cement on
the outside is removed also and great care is taken in
conducting these operations not to impair the natural
enamel.

Two other kinds of wood are used besides the bam-
boo—lancewood and greenhart. These woods are not
used immediately, but are stored for two years in order
to insure thorough seasoning. The rods made from
these materials stand next in value to the split bam-
boo, but their manufacture does not involve the steps
we have just described as being followed in the split
rods.

In the finishing of this class of rods they are polish-
ed with pumice stone, their pores are filled with whit-
ing and water, and they are shellacked and varnbeler.,
In some cases five or six coats are given before the final
finish. When the rods are completed. each one is test-

[
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casting brasswork used on rods and for reels. In the
finishing shop, already spoken of, the brasswork is
completed. It containslathes for the work upon fer-
rules, reels, funnel tops, etc. Here the brasswork is
turned out ready for use, and here also it is fitted to
the different sections of the rods. The finest kind of
reels, with other accessories, are manufactured in the
same factory.

Within the limits of ourspace it will be impossible
to give the
most cursory
description of
the great vari
ety of rods
made in the
Chubb fae-
tory. The
8-strip salmon
bamboo rod is
a good repre-
sentative. It is
16 feet long and
weighs 26 oun-
ces. It is sup-
plied with two
tips; the fer-
rules are re-en-
forced, so that
no water can
ever reach the
wood. The
Chubb water-
proof varnish
used on all the
rods protects their exteriors perfectly This represents
one of the heavier rods. For an example of the op-
posite extreme, the ‘“ Raymond ” fly rod may be taken.
It is 9 feet long and weighs only 4 ounces. It is of so
fine a grade that six and seven pound trout have been
caught with it. In making the higher qualities of rods
the ideas of representative anglers have been utilized,
and the rods in some cases are made from them.

Among the reels, the Henshall 4 multiplier reel stands

A POOR PIECE OF BAMBOO.

SPLIT BAMBOO ROOM.

cess of manufacture, and some idea of the appearance
of the work rooms can be derived from the three views
which we give, representing respectively the machine
shop, where the heaviest machinery is employed turn-
ing out the metal work, ete., the split bamboo room,
where the caneis treated, and the finishing room, de-
voted to work in wood and in metal.

Three kinds of wood are used in the manufacture ;
bamboo, imported from Calcutta, is one of the great-
est favorites. Our readers are all familiar with the
peculiar distribution of fiber in the cane: the outside
is coated with a hard enamel, within which comes a
fibrous layer. The elasticity and strength
of the rod are largely derived from the ena-
mel or outer coating, which has a depth of
about 1-16 of an inch. The fibrous material
acts as a backing for this portion.

To show the difference between the good
quality of highly fibrous bamboo and the
poor quality, two illustrations are given,
which speak for themselves. The problem
now is to construct a rod out of bamboo in
which the outer coating alone can be utilized
as a vital element. This problem is solved
by splitting the bamboo, the direction of the
splits following-the natural grain, and build-
ing up the rod from these pieces. Only the
butts are used in the preparation of these
split pieces, which have a length varying
from three to four feet. They are then aec-
curately shaped, so as to go together some-
what like the staves of a barrel. The outside
or enameled part is hardly touched, the
natural finish of the wood being carefully
preserved.

Either six or eight pieces are used in mak-

ed by an inspector, who in the case of the higher class
rods examines it for the most minute points, exactness
of balance included. This inspection is the more ne-
cessary, because the maker unqualifiedly guarantees
the rod for one year. Although machinery is applied
wherever possible, it is found that certain parts of the
work have to be done by hand, Thus, all the silk
winding on the rods ishandwork.

The woodwork is only one part of a modern rod.
The metal ferrules, butts, and general trimmings are
equally important elements, and these are also made
in the same factory. A foundry is kept running for

FINISHING ROOM,
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MACHINE SHOP.

perhaps the highest. It is made of German silver of
the best quality, with steel gear and pivots through-
out. It can be made to multiply either two or four times.
It has a meéchanical thumb drag, or brake, placed
upon the plate opposite the handle, thus being well out
of the way of the latter when rotating. Ithas also an
adjustable drag and adjustable click, so that any de-
sired operation can be given to it. It holds 100 yards
of fine line. The reel when started will run for a min-
ute and a half to two minutes, its balance and journal-
ing is so perfect.

Among the other accessories made or supplied by the
Chubb factory may be mentioned fly books,
cases for rods, landing nets with jointed
fraines, reel cases, and the highest grade of
silkworm gut, fishing lines, varnish and stain
forrods, ete. For those who prefer to make
their own rods, stock is supplied to satisfy
every requirement. A very convenient ap-
pliance is the fishing rod holder. It is made
of malleable iron, with a clamp arranged for
screwing to the seat or thwart of a boat.
The swivel joint at the top and at the base
of the standard, with their axes at right an-
gles to each other, constitute a universal
joint in their combined operation,so that the
rod can be set to any angle desired. By
means of these holders two or more rods
may be worked by a single fisherman.

Hooks and flies, made to Mr. Chubb’s
order, of the very highest grade, are also sup-
plied. In the machinery used and in the
products which are manufactured, much
patented work is embodied. Many of these
patents were taken out by the SCIENTIFIC
AMERICAN agency.
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A HANGER FOR USE IN CURING TOBACCO.

The accompanying illustration represents an im-
proved hanger or stick for use in curing tobacco in the
leaf in barns and elsewhere, by heat. It has been pa-
tented by Mr. Burton B. Edwards, of Marshall, N. C.
Each hanger is composed of two wooden side pieces,
preferably about 315 feet in length, 3§ inch thick, and
114 inch wide, held together in inverted V-shape by

EDWARDS’

TOBACCO HANGER OR STICK.

transverse spring clamps arranged at suitable distances
apart, three such clamps being ordinarily sufficient,
although four clamps may be used with a hanger five
feet long. These springs may be mwade of either steel
or hard brass, in the latter case being preferably
stainped out of a single piece, or if made of steel being
forined as shown in the upper part of the illustration,
by a narrow band of thin metal, bent upon itself to
form side pockets for the wooden strips, which are
thus held to pinch at their meeting edges. The leaves
when suspended for curing are clamped between these
meeting edges, so that the metal does not cone in con-
tact with the tobacco, and the device may be readily
taken into the field for filling to facilitate the com-
mencement of the curing as soon as the ground leaves
begin to ripen, so that by the time it is usual to cut the
tobacco, the whole crop may have been gotten out of
the way. The inverted V-shape of the stick allows the
heat to councentrate or accumulate, so as to cure the
butts of the leaves as fast as the bodies of the leaves.
The sticks may be taken separately to the field and
put together as needed, the spring clamps being fitted
so as to bereadily slipped on and off the wooden strips,
this facility of putting the stick together and taking it
apart being also of great advantage as regards ship-
ping and storing the sticks.

For further information relative to this invention
address the Piedmont Tobacco Stick Company, Mar-
shall, N. C.

°
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AN IMPROVED ADJUSTABLE GROOVING HEAD.,

An adjustable dado or grooving head, capable of at-
tachment to any saw, mandrel, or arbor, and by which,
without removing the cutters, the width of the groove
to be cut may be varied, has been patented by Messrs.
Francis I. Matthews and Daniel J. Quinlean, of Liver-
more, Cal, The head has perfectly smooth side faces,
whereby adjustment may be made upon either side
as may be found convenient, and the device will oc-
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MATTHEWS & QUINLEAN’S ADJUSTABLE GROOVING
HEAD.

cupy no more space upon the arbor when expanded to
its greatest extent than when in position to cut the
narrowest groove. The illustration herewith repre-
sents a form of grooving head or dado which they
make, styled the ¢ Chief,” the small figures showing
different formis of knives and the key employed in
fixing them in place. By their recently patented in-
vention the carrier blocks are held to place by a bev-

eled clamping block fitting in a recess in the periphery
of the head, a sel or cap serew passing through this
block into a threaded cavity in the base wall of the
recess. Adjusting screws are also provided, by turn-
ing which the carrier blocks with their attachments
will be moved laterally in opposite directions, thus
producing a narrow or a wide groove. The adjusting
screw is preferably given about sixteen threads to the
inch, so that one turn of the screw will move the knife
or cutter about one-sixteenth of an inch, and a graduat-
ing circle is produced on the head around the adjusting
screw, which, in connection with a line across the cen-
ter of the screw head, will enable the operator always
to regulate the adjustment to a small fraction of an
inch.

-

AN IMPROVED CAR COUPLING.

The coupler shown herewith is designed for use also
with a link and pin drawhead, and to be operated from
the sides or top of the car. It has been patented by
Mr. Morgan D. Kalbach, of Harrisburg, Pa. Fig. 1
shows the device in perspective, Figs. 2 and 3 being
vertical and horizontal sections through the drawhead.
Within the opening of the drawhead are pivoted two
knuckles, whose outer ends extend beyond the front of
the drawhead. One knuckle has two leaves and the
other a single leaf at the pivotal point, the single leaf
of one knuckle passing between the two leaves of the
other. At the rear of the knuckles a locking block is
held to slide, the bloeck having at its rear end a slot,
through which passes the crank arm of a rock shaft,
the latter extending out through openings in the draw-
head, and the upper extremities of its end projections

&

KALBACH'S CAR COUPLING.

being weighted, while a crank arm is also extended from
the rock shaft for manipulation at the side of the car,
being likewise connected by a rod with the top of the
car. Upon the top of the drawhead, at oneside, iscen-
trally pivoted a lever, which is connected at one end by
a link with a sliding spring-held latch located in a hori-
zontal chamber in the drawhead, the lever being con-
nected at its other end by a link with one of the
knueckles. The opposite knuekle has an opening from

top to bottom for the reception of a coupling pin, and
a horizontal recess, in order that a link may be
employed, the other knuckle also having a simi-
lar horizontal recess produced therein. To set the
drawhead to couple with an opposed coupler, it is
only necessary to press down upon the crank arm
at the side or from the top of the car, whereupon
the latch is operated to work a lever to force the
outer ends of the knuckles apart. Upon contact
with the knuckle of an opposed drawhead, the
lateh is forced inward and the knuckles are made
to approach one another, while the locking block
is forced between the inner ends of the knuckles,
preventing the opening of their forward ends to
the unlocked position.

©
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A Gas Holder without Framing.
In our SUPPLEMENT, No. 668, we described a
gas holder in whose construction it was proposed

hitherto. Spiral tracks or ways were to be pro-
vided inside of the tank, along which rollers at-
tached to the lower circles of the onter section
traveled, while similar ways were to be arranged
inside of the outer sections. The plan seemed a
bold innovation, but has recently been put into
practice. In Northwich, England, a holder con-
structed on this principle, the invention of Messrs.
William Gadd & W. F. Mason, was inaugurated some
weeksago. It has a capacity of 109,000 cubic feet, is
58 feet in diameter, and 40 feet high in two lifts. This
is large enough to give a thoroughly practical test, and
the future history of the holder will be watched for

with interest.
_——
THE law compels no one to do impossibilities.
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to dispense with the guide frame invariably used |
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AN IMPROVED DOOR KNOB ATTACHMENT.

A simple means of attaching door knobs to square
spindles, the attachment being easily adjusted to a
door of any thickness, and suitable for any kind of
knob, isillustrated herewith, and forms the subject of
a patent issued to Mr. Samuel H. Berrey, of No. 100
Pavilion Avenue, South Providence, R. I. Fig.1is a
side view showing the application of the improvement,
Fig. 2 being a longitudinal section of one end of the

BERREY’S DOOR KNOB ATTACHMENT.

lock spindle where it is attached to one knob, and Fig.
3 a transverse section, showing the spring-actuated
tumblers and pins engaged with the holes in the lock
spindle. The shank of one door knob is attached in
the usual manner to the lock spindle, the other end of
which has a series of holes, and upon this end the
shank of the other knob ismade to slide and is adjusta-
bly attached. For this purpose the second shank has
an annular chamber, to one side of which are pivoted
two tumblers fitting closely around the lock spindle,
asshown in Fig. 3, and each having a pin which fits
into opposite sides of the holes of the lock spindle,
the tumblers and pins being retained in locked posi-
tion by a spring. The free ends of the tumblers are
rounded, and opposite these ends is a wedge whose
outer face has a shank projecting to the outside of the
shank of the door knob, so that by pressing on the
shank the wedge will be forced between the rounded
ends of the tumblers, throwing them apart and leaving
the knob free to slide on the lock spindle. A spring
washer incloses one of the door knob shanks, to take
up any slack there may be in the parts and insure a
perfect fit on the door.

AN IMPROVED DOOR CHECK.

A device whereby a door or gate may be held open
at any desired angle, or retained closed if necesgary,
is shown in the accompanying illustration, and has
been patented by Mr. Samuel J. Dohrmann, of No.
402 West Main Street, Louisville, Ky. Fig. 2 shows
the device applied to a door, Fig. 1 being an en-
larged edge view. The check or stop consists of two
arc-shaped segments pivoted in a bracket secured
low down on the door, while near the door lock a disk
is pivoted upon a projecting bracket, the disk having
a limb or crank handle at its periphery. To thisdisk
is fastened a chain, which is connected at its lower
end with two short chains attached to the curved

DOHRMANN’S DOOR CHECK.

rims of the segments. By moving the handle up-
ward, to give the crank disk near the lock a partial
revolution, the lower corners of the seginents are
swung downward, as shown in dotted lines, to engage
the floor surface, and prevent the movement of the
door in either direction. The segments may also be
lowered when the door is closed, when they serve as a
lock to prevent the opening of the door until they are
raised.
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Railway Shop Industries.

Very few visitors to railway shops have any idea of
the number of distinet occupations with which the
numerous workmen seen are busied. Indeed, we doubt
if many of the shop officials and hands themselves
realize how many trades and vocations are represented
among their co-workers. The following list of actual
workers at the shops of a large Eastern road, copied
from a blank of that road, will prove not only interest-
ing but surprising to a good many of our readers:

WORKING BY THE MONTH.

Master mechanics.
Foreman car repairs.
General foremen.

[ Carpenters.
Planing mill.
Engine house.

Draughtsmen. = | Tin, copper, and sheet tron
Engineer of tests. E{ work.
Inspectors. £ | Foundry.
Chemist. ~ | Pattern shop.
Chemist ussistants. Painters.
Clerks. Laborers.
Timekeepers. L Rail shop.
Storekeepers. Stationary engineers.
Messengers. Car inspectors.
Machinists. Car cleaners.

Watchmen.

Pipe fitters and plumbers.
Gas makers.

Oil mixers.

Shifting conductors.
Water tank repairers.
Scale repairers.

Test dept. assistant.

. | Boiler makers.
5> | Blacksmiths.

{ Hammer shop.
! Car repairers.
Car builders,

| Car cleaners.

Foremen

WORKING BY THE HOUR.

Air brake inspectors and repairers.
Axle turners.

Copper and tin shop.
« | Machine tools.

Blacksmiths. ace | Car repair shop, passenger.
(Boiler makers, g { Car repair shop, freight.
] Copper and tin smiths. °© g l Engine cleaners.
£ J Car builders. + | Painters.
2 { Machinists. | Planing mill.
2. | Moulders. Hammersmen.
2‘ Painters, Hammersmen helpers.

Pattern makers. Hammer boys.

’LUpholsterers. Heaters.
Ash pit cleaners. Hostlers.
Blacksmiths. ( Machine shop.
Blacksmiths’ helpers. Car shop.

Boiler makers.

Laborers - Paiat shop.
Boiler makers’ helpers.

Lumber yard.

Boiler washers. { Foundry.
Bolt makers. {General.
Bolt cutters. Lumber inspectors.
Bricklayers, masons, and slaters. Machinists.

Bricklayers, masons, and slaters’ | Machinists’ helpers.

helpers. Machine hands, planirig mills.
Coppersmiths. Machine hands, helpers.
Coppersmiths’ helpers. Machinery oilers.
Callers. Messengers.
Coal and wood heavers. Nut tappers.
Carpenters. Pipe fitters, shop.

Car inspectors, passenger.

Car inspectors, freight.

Car builders in shop, passenger.

Car builders in shop, freight.

Car repairers in yard, freight.

Car cleaners.

Car oilers.

Drilters.

Dynamo attendant.

- [ Cleaners.

2 | Dumpers.

?:01 Preparers (firing up, etc.)
| Inspectors.

Electro replater.

Flue setters.

Flue setters’ helpers.

Flue welders.

Flue cleaners.

Pipe fitters, water works.

Pipe fitters, water works, helpers.
Painters.

Painters’ helpers (cleaners, etc.)
Pattern makers.

Smoke stack inspectors.
Stationary engincers.
Stationary firemen.

Shifting brakemen.

Sand driers.

Speed recorder men.

Sheet iron workers (light).
Sheet iron workers’ helpers.
Spring maker.

Spring maker helpers.

Tender truck repairers.
Tinsmiths.

Tinsmiths’ helpers.

Core niakers. Time keepers.

Cupola men.
Foundrymen 4 Moulders.

Turntable men.

Upholsterers.
Helpers. Watchmen.
[ Melters and help. Wipers (see engine cleaners).
( Laborers. Wheel borers.
Gang | Pits.
foremen of 1

Engine house.
LRods, etc.

- Here are 143 different classes of employes recognized
on the wages sheet. There are not 143 different trades,
for, as will be seen, there are blacksmiths, blacksmiths’
apprentices and foremen of blacksmiths, and soon, yet
after allowing for these duplications the number of
distinet trades represented is notable.—Railway Mas-
ter Mechanic.

Railroads in South America.

In a recent issue the Chicago I'ribune says: ‘‘ The
proposed intercontinental railroad which is to connect
North and South America, starting southward from
the city of Mexico, is now supplemented by a proposi-
tion from H. C. Parsons, of Virginia, to build another
road, less than 2,000 miles in length, beginning at Car-
tagena, on the northern coast of Colombia, thence run-
ning south through Ecuador to Cuzco, in Peru, where
it will connect with the road already building north-
ward from the Argentine Confederation. A company
has already been formed under a charter from the
State of Virginia, and trustees appointed, the latter
being Judge Granville P. Hawes, of New York;
Ex-Senator T. M. Norwood, of Savannah, Ga.; John
W. Thompson, a Washington banker, and A. W. Camp-
bell, of Wheeling, W. Va. The first step to be taken
will be the survey of the route, and for this a fund of
$500,000 has been raised. Great difficulties will stand
in the way, especially among the mountains, as huge
peaks will confront the surveyors in Ecuador and Bo-

s emm——]

livia, but in these days of science it is premature to
consider anything insurmountable, and the success
which has crowned the efforts of the builders of the
road running east and west in piercing the Andes with
tunnels will be encouraging to the projectors of the
north and south road. The new road, it is claimed, will
pass through an exceedingly fertile country to the
north, in many sections rich in gold and silver, and
abounding in coal and timber. A considerable portion
of the road will run through an almost virgin region,
very sparsely populated, but once opened up the pro-
jectors are certain that its natural resources will at-
tract a large colonization. The country penetrated by
the road is one of the most picturesque in the world,
and the enthusiastic projectors are confident that with-
in five years it will be the favorite route of tourists,
instead of the European. It will, at least, be a new
experience when the traveler can purchase his through
tickets irom New York to Chicago, thence to the city
of Mexico, through Central Awerica, and down through
the wild scenery of the Andes to the heart of Peru,
thence eastwardly through Bolivia, Buenos Ayres and
Brazil to Rio Janeiro, and home by steamer to New
York. For some time to come it is evident that human
enterprise and energy will concentrate themselves
upon the great work of opening up Africa and South
America, the one to civilization, the other to commerce.
England seems destined to accomplish the one, and the
United States, if she is quick to seize her opportunities,
the other.

—_————r——————
AN IMPROVED BLIND FOR BRIDLES.

The accompanying illustration represents a blind de-
signed to be quickly attached to or detached from a bri-
dle of any kind. It has been patented by Mr. Elias
Lindblom, of Biggsville, Ill. Each blind has the usual
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LINDBLOM’S BLIND FOR BRIDLES.

flap, on one side of which isa strap extending a short dis-
tance beyond the upper edge of the flap, and having an
aperture near its outer end to receive the tongue of a
buckle before the side strap of the bridle is secured on
the buckle. In the same side of the flap of the blind is
also formed an openingadapted to receive ashort strap
having a buckle on one end, this strap holding the bridle
strap and the strap attached to the bit ring in position
against the edge of the blind. When the blind is to be
attached to the bridle, the aperture in the strap extend-
ing beyond the edge of the blind is passed over the
tongue of the buckle on the strap attached to the bit
ring, the bridle strap being then secured to the same
buckle in the usual way, after which both straps are
secured in position against the edge of the short strap
secured to the latter.

-
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Medicated Liquid Soaps.

In a paper read before the recent congress of Russian
Pharmaceutical Societies, Herr Saidemann called at-
tention to the therapeutic value of liquid soaps, which
he claimed to present the advantages of being more
suitable for inunction, favoring admixture of medicinal
substances, and being always producible from vegetable
oils, thus avoiding the use of animal fats (Phar. Zeit.
Russt., Dec. 24, p. 820). The formula recommended by
him for a liquid soap is to mix 1 part of caustic potash
dissolved in an equal weight of water with 4 parts of
olive oil and one-fourth part of alcohol, and shake it
vigorously during ten minutes. The mixture is repeat-
edly stirred during the next hour, then mixed with an
equal quantity of water, and after standing several
days filtered.

The author states that carbolic acid incorporated with
a potash soap has its caustic and poisonous properties
paralyzed, while its disinfectant action appears to be
increased. It is also stated that the Berlin District
Sanitary Commission has found a solution of potash
soap in 10,000 of water completely to prevent the de-
velopment of the splenic fever bacillus, and has recom-
mended a solution of 15 parts in 10,000 as one of the
best disinfectants.
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THE maker of an accommodation note is bound to
all other parties as if there were a good consideration.

-
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A Story of Early Petroleum Days.

Quincy Robinson related an incident of the early
history of the oil regions recently, which may give the
children of the present generation a vague idea of the
magnitude of the transactions which took place when
oil was $8 and $9 a barrel, and poor people gained a
competency by scooping it off the surface of creeks, or
gathered it from pools around the tanks which had
overflowed. The story as told by Mr. Robinson was
as follows :

‘“Within a month after Colonel Drake had struck
the first petroleum ever brought to the surface in
Awerica by means of drilling, my father and the father
of my relatives here bought a tract of land compris-
ing 1,280 acres, adjoining the farm on which the Drake
well was located, for $350,000. Not long afterward I
was sitting in their office one day—I remember it as
distinetly as though it happened only yesterday—when
an agent for an Eastern syndicate walked in and offer-
ed $500,000 for the 1,280 acres. The owners looked at
himm rather incredulously for a moment, but before
they could speak he had counted out on the table
$500,000 in cash and drafts which he offered for a deed
of the tract. I was appalled by the sight of the pile, but
my father and the father of these gentlemen retired
for consultation, and decided that if the property was
worth $500,000 it was worth $1,000,000, and the offer
was refused. Their heirs still own the land, and now
it is valued at $20,000. Where they could have got
dollars we could scarcely get nickels. Thus yon can
see what seemingly fairy stories could be told of those
days. They are almost incomprehensible to the pres-
ent generation, but they were red hot facts,” and a
sigh of regret that the offer had not been accepted
went round the circle.— Pittsburg Dispatch.
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The Forth Bridge.

This great bridge was formally opened on March 4.
The construction was begun in the early part of 1883.
The amount expended on the bridge works up to the
present tirne is, in round numbers, $16,000,000. The
following table of the principal dimensions, taken from
the volume on the Forth Bridge, by Mr. Philip Phil-
lips, one of the resident engineers at the works, will
be found interesting :

Total length... ....

Upward of 114 miles.

Cantilever arms projection (outer)........ ......... .... 680 feet.
Depth of cantilevers over piers........... .. 342
Depthatends.oee..ovueennieeiiiiins oo 41
Distance apart of lower members at piers 120
Distance apart of lower members at ends 315
Diameter of largest tubes................. .. ...... ... 12
Top members, distance apart at vertical columns. .. .. 33
Top members, distance apart atends........ .... ...... 22 *

Struts, largest diameter........ ......
Ties, greatest length....... 5
Central girder, span........ ....
Central girder, depth at -center..
Central girder, depth at ends. ..
Internal viaduct spans, various...
Total amount of steel in bridge............. ...
South approach viaduct, total length...........
South approach viaduct, averagespan ...... ...... ...
Wind pressure allowed for.... ...........
Depth of water in channels to be spanned............ ..
Height of cantilever pier (masonry) above water.........
Greatest air pressure in working the

CaIBSONB. .. cvit ittt i 32 1b. above atmosphere.
Weight on a single pier............ .............. 16,000 tons.
Thickest steel plates.............ccveeer vnnnen 1%4 inches.
Length of plates used in tubes alone...... ............ 40 miles.
Greatest depth of foundations.... ..... 88 feet below high water.
Contraction and expansion allowed for. .... between 6 and 7 feet.

about 1,980 feet.
168

The designers of the bridge were Sir John Fowler
and Mr. Benjamin Baker, C.E., while the contractors
for its construction were Messrs. Wm. Arroll & Co.
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The Weizht of Earth Worms,

Darwin estimated that worms, by swallowing earth
for the sake of the vegetable matter it contains and form-
ing castings, bring to the surface as much as ten tons
of earth per annum on an acre. Worms are great pro-
moters of vegetation by boring, perforating, and loosen-
ing the soil, and rendering it pervious to rains and the
fibers of plants, by drawing straws and stalks of leaves
and twigs into it, and, most of all, by throwing up such
infinite numbers of lumps of earth called worm casts,
which form a fine manure for grain and grass. The
earth without worms would soon become cold, hard-
bound, void of fermentation, and consequently sterile;
this has occurred in many cases where the worms have
been either accidentally or intentionally destroyed, and
the fertility of the soil thus lost has only been restored
when the worms had again collected and resumed their
fertilizing work.

- +©@

SOME one has said that boasting of what you will do
is as unwise as to advertise your prosperity. If your
plans are good ones, some one else will catech them up
and be in the field in time to divide the advantage with
you. If they are not good, you may be certain no one
will point out the errors in them, so that you cannot
possibly gain aught by your communicativeness. The
men who listen well, and are not in haste to impart
their own secrets, are the ones who generally get along
in the world.
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Sorrespondence.

Sun Spots,
To the Editor of the Scientific American :

I write to call your attention to a slight error in your
last issue in regard to the sun spots.

In the interval you mention of 68 days there were
visible two groups of solar spots.

One of these, on October 15, had about eight small
spots, and the second, on November 28, had two well
defined spots.

These observations are in all probability correct, as |
they were observed by both Prof. Leavenworth and
myself. ' F. W. PEIRSON.

Haverford College, Montgomery Co., Pa.

—— 4 —

What a Canadian Engineer Thinks of the
¢¢ Scientific American,”

Your issue of the 15th inst. is more than especially
interesting and instructive, containing, as it does, a |
description of the ‘‘San Diego Irrigation System,” ,‘
“ The Rotation of Mercury,” ‘*‘ The Manufacture and |
Use of Aluminum,” ‘“‘Poulet’s Manual Instruction of
the Mechanie,” ** The Caliber, Size, and Range of the
Guns now being Cast in Rhode Island,” *‘ The Pro-
posed Great Bridge between New York and Jersey
City,” ** The New Dry Dock at Halifax, N. 8.,”” ‘“The
Mummy Cats of Beni Hassan,” *‘ The Pike’s Peak Rail-
way,” ete.

I have been a subscriber of your paper for the last
30 years or more, and have much satisfaction in recom-
mending the SCIENTIFIC AMERICAN to the world at
large, as probably the best, the most generally useful,
of all the periodicals I am acquainted with.

Being an architect and engineer, given to scientific
research, it may not seem strange that I should thus |
hold in estimation a journal containing so much of the |
technical information I am constantly in quest of ; but
as a more tangible and practical proof of the general
interest taken in your publication, by even unprofes-
sional men, I will say that two of my friends, to whom
I am *“at home” on every Tuesday evening, A. G.
Touranque, Esq., an ex-M.P. and an ex-mayor of
Quebec, and F. D. Tims, Esq., assistant auditor of the
Province, have, independently and unsolicited, ex-
pressed the opinion, frequently reiterated, that of all
the papers they see—my Canadian friend at the
“French Institute,” my Hibernian friend at the
rooms of the * Literary and Historical Society "—the
SCIENTIFIC AMERICAN is the first they look for.

Again let mesay thatof all the papersreceived at the
* Garnisus Club” in this city, and which are regularly
put up at auction at the end of each week, the SCIEN-
TIFIC AMERICAN is that which of its kind brings the
nighest bid. C. BAILLAIRGE,

Quebec, March 17, 1890. City Engineer.

Artificial Refrigeration,

In a recent paper read by Mr. M. C. Bannister before
the Liverpool Engineering Society, he said :

The best and most recent arrangement for refrigerat-
ing was that nade by the Linde British Refrigeration
Co., Limited, under the patents of Mr. Banfield. The
cold brine was circulated through a shallow trough, in
which revolved a number of shafts, each geared to-
gether. and driven by any mechanical means available.
On the shafts were fixed a number of wroughtiron disks,
partly immersed in the brine, which cooled them down
to the brine temperature as they revolved. Over these
disks a rapid circulation of air was passed by a fan, be-
ing cooled by contact with the plates; then it was led
into the chambers requiring refrigeration, from which
it was again drawn by the same fan ; thus, all moisture
and impurities were removed from the chambers and
deposited in the brine, producing the most perfect anti-
septic atmosphere yet invented for cold storing ; while
the maximum efficiency of the brine temperature was
always available, the brine being periodically concen-
trated by suitable arrangements. This systemn had all
the advantages of cold air machines, without any of
the disadvantages, and could be worked at almost one-
sixth of the cost.

Artificial ice making had now become a common
commercial business, and was every day being more
and more extended. It was some 25 years since it was
first manufactured on any large scale; but there were
now, in the aggregate some 100,000 tons made every
day in various parts of the world, besides refrigerating
and cooling plants equivalent to five times that
amount; and the demand was still increasing by
bounds—in fact, the supply now could not meet the
demand.

CANNOT some one produce a better wagon wheel
thanat present exists? While American wheels are the
best in the world, American roads are in the same or a
greater proportion the worst, and there is needed a
wheel which will have a strong yet elastic tire, some-
thing that is more enduring than the rubber tire,which
is in use to some extent, but not with every degree of

satisfaction,

Professional Water Finding.

In the month of December last we were requested by
Messrs. Heerdegen & Schnee to make an investigation
of the claim of the former gentleman as to his ability
by means of an instrument he had invented to discover
subterranean water. This gentleman is an electro-
technical engineer, as it is termed in Germany, Ba-
varian by birth, but recently residing in Russia, and
it was when therethat he accidentally made the dis-
covery of the principle of his apparatus. He brings
with him a record of the most complete success attend-
ing his efforts in Russia, and the certificates to this
effect, and the recommendations from houses of the
highest standing in Moscow and elsewhere, leave no
doubt as to a genuine belief theie in his powers or
those of his instrument.

We have endeavored to test the aceuracy of the claim,
but frowm the outset we were confronted by.two obsta-
cles in the way of arriving at perfectly conclusive re-
sults. Throughout the test we have had the advantage
of the co-operation of the Engineering News, Mr. A.
M. Wellington or Mr. M. N. Baker being present at all
of them.

The first difficulty in the way of making an exhaus-
tive investigation lies in the fact that the instrument
is not patented, and that, theretore, Mr. Heerdegen de-
clined to give us details of its construction; and al-
though we were allowed to see and to handle it, and
even to try its operation ourselves, we were unable to
follow the principles that govern its actions.

The other difficulty to be contended with was that
Mr. Heerdegen’s claim is to be able tolocate under-
ground springs or streams under natural conditions,
and it is evident that the only method of testing this
conclusively would be to select a site where there was
no knowledge or presupposition of subterranean water
supply, and in case of a well being located, to sink to
more than the depth indicated by Mr. Heerdegen.

Mr. Heerdegen was, however, willing to waive these
natural conditions in their sirictness,believing that the
instrument would enable him to locate running water
equally well in iron pipes or in brick or in masonry
conduits, and on this supposition the trials were car-
ried out.

The first tests were made on the line of the new aque-
duet in the neighborhood of Sing Sing, the points
being selected by Mr. Charles N. Gowen, division en-
gineer, who was also present at the trial. The aque-
duct being here far below the surface, and no shafts
being visible from the points selected, there is no pos-
sible clew to its location, especially to a stranger, and
yet at two of the three points a large body of flowing
water was located with wonderful exactitude as to the
position, though inexact asto depth. It is only fair to
state that the day was most unfavorable,being the very
reverse of what Mr. Heerdegen stated as a prerequisite
for accuracy. The second tests were upon the old
aqueduct in New York, and they resulted in an accu-
rate determination in one case, and slightly inaccurate
in the other, and here again the difficulty of getting a
satisfactory artificially arranged test was apparent, as
we discovered on making inquiries of the city water
department that the rock surrounding the aqueduct
at this doubtful point was full of springs, which may
have had a stronger influence upon the operation than
the artificially conveyed water in the conduit.

The foregoing tests were followed by an experiment
rather than a test, which consisted in laying about 150
feet of 3 inch steam hose on the second floor of the
Raub building, at the corner of Nassau and Fulton
Streets, Mr. Heerdegen being stationed upon the third
floor before the hose was uncoiled. This hose was
passed in through various rooms, a stream of water
being sent through it, and Mr. Heerdegen succeeded
fairly well in tracing upon the floor above its general
direction and course.

The last test at which we were present was the most
satisfactory and conclusive in every way, the elements
of uncertainty being eliminated as far as possible, the
locality selected being outside the gate of the National
Storage Company, near Communipaw, where the sup-
ply of water under pressure to these premises is large
and entirely removed from all other pipes, drains, ete.,
and of course without any indication of its location.
This pipe Mr. Heerdegen located with wonderful ac-
curacy and without hesitation, tracing it so nearly cor-
rectly that the engineer, Mr. Slater, who had laid it
sowme years previously, and who was present, stated
that it was substantially correct. This case was one
in which, if Mr. Heerdegen had found it at first only
by chance or by a shrewd guess, it would have been
impossible for him to have repeated that guess suec-
cessively three times.

During the occurrence of these tests, fortunately,
the opportunity was given to test Mr. Heerdegen
practically as a well finder. Mr. Adolph G. Huffel, the
brewer at 161st Street and Third Avenue, New York,
desired to have a well located at his brewery, where he
had already drilled to the depth of 1,300 feet without
finding water. Asrelated by Mr. Huffel, * Mr. Heer-
degen went over the ground in the neighborhood of
the brewery with his instrument, and discovered water
on the west side of our property, and expressed his
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belief that water would be found within 30 or 40 feet
of the surface in considerable quantities, and that the
stream was 20 inches wide. Mr. Heerdegen traced the
stream for about 1,000 yards, and pointed out in this
distance four places where the same stream could be
struck. Having selected the place most convenient to
us, we commenced boring, and at a depth of 31 feet
struck the stream. The water rose to within 10
feet of the surface, and a pump having been intro-
duced, the well yielded 50 gallons per minute for 120
hours without cessation.”

We have satsfied ourselves of the correctness of
these facts and of the quantity of water given by the
well.—Engineering and Mining Journal.

—— e r————————
The Musical Understanding of Animals,

A London Globe correspondent writes: A German
paper states that experiments have recently been made
in Lippe and Westphalia to ascertain whether military
horses understand the bugle calls. The committee ap-
pointed have come to the conclusion that the animals
have no clear comprehension of the meaning of these
sounds, as a whole troop of riderless cavalry horses re-
mained quite unmoved by the different bugle calls. On
the other hand, however, the editor of Thierfreund re-
lates the following story of his own personal experience
of the sagacity of military horses :

In the year 1872, during a skirmish with the Sioux
Indians, ‘‘ the 8d Cavalry Regiment had formed an en-
campment in the valley of Niobrara, on the southern
border of Dakota. At nightfall the horses were tether-
ed by a long line to the ground. Toward daybreak a
violent storm of rain and hail burst over the valley.
The terrified animals broke loose from their fastening,
and, in their fright, tore away up the steep sides of the
valley into the territory of the enemy. Without horses,
at the mercy of the enemy, we should be lost ; yet it
was impossible, in the half-darkness, to go after them
into an unknown country, probably full of Indians.
The captain, as a last resource, ordered the stable call
to be sounded. In a few minutes every horse had re-
turned to the encampment, and we were saved.” The
Oesterreichischer Thierfreund states that both horses
and dogs have been proved to have good ears for mu-
sie, particularly dogs, who have been known to whine
piteously at certain passages, while at others they
evince their delight and enjoyment by licking the per-
former’s hand and begging him to repeat them. Ac-
cording to Aristotle, the flute is the favoriteinstrument
of the horse. The Sybarites taught their horses to
dance to the music of flutes. This accomplishiment
proved a serious drawback: for upon one occasion,
when at war, and the inhabitants of the luxurious city
were about to charge their enemy, their opponents re-
mained stationary, each man producing a flute, and
commencing to play upon it. The horses of the
Sybarites at the accustomed sound immediately began
to caper and dance in such a vigorous fashion that
their owners lost all control over them, and were
obliged to show the flag of truce. Anotherstory, which
is stated to be well authenticated, but which seems
almost too good to be true, appeared a short time
ago in a German newspaper.

A gentleman who was a finished musician resided
some years ago at Darmstadt. He kept a dog, which
was the terror of all the singers and instrumentalists
in the place, for it had the fatal habit of raising its face
to heaven and howling whenever a false note was
emitted. It never made a mistake, and well-known sing-
ers were said to tremble when they saw their unwel-
come judge, seated by his master’s side, at concerts or
at the opera, for ** Max” was a regular first-nighterand
a great friend of the theater director. He was never
known to missanew opera. ‘‘Max” was no respecter
of persons, and when the singing was but a shade
out, he would attract the attention of the whole
audience to it with a terrific howl. One tenor went
so far astorefuse to sing unless the dog was removed ;
but ‘“ Max” was so great a favorite with the Darmstadt
public, and such a well-known frequenter, that the
singer might as well have requested to have the direc-
tor himself removed from the stalls, and he was obliged
to give in with as good a grace as possible. The dog’s
master stated that he had trained him, when he was
quite a puppy, by striking him hard when any one sang
orplayed a wrong note ; later on he tapped him gently ;
then he only had to look at him, and by the time he
was three years old, the dog was as good a judge as his
master of a false note.

-t —
A Great Armor Plate Bending Machine.

A few days since there was shipped from the Niles
Tool Works, Hamilton, Ohio, a great armor plate
bending machine for the United States Navy Yard at
Mare Island, near San Francisco, Cal. The machine
required eleven specially built and extra heavy flat
cars, the two largest castings weighing respectively
66,400 and 66,200 pounds, and the gross weight of the
train carrying the whole machine was 675,350 pounds.
The entire distance to San Francisco, 3,400 miles, was
to be run through without change, the machine to be
taken thence forty miles by steamer to the yard. The
freight was a little over $10,000
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MANUFACTURE OF PAPER ON THE CONTINENT.

‘When we refer to collections of journals of but forty
or fifty years ago, we are much astonished to see be-
fore us sheets whose size rarely exceeds that of our pre-
sent one cent papers. Moreover, the daily edition
scarcely exceeded a few thousand copies. The great
idea of the cheap press, it is true, had but just been
put into practice by Emile de Girardin, and, although
the paper machine invented by Louis Robert in 1799
had long permitted of dis-

the heavy objects, such as buttons, ete., that have not
been attacked by the alkali.

These engines are situated in the second story of the
building, so that their product can pass by gravity to
the first story into vats of the sawme form, containing a
solution of chloride of lime, and called bleachers. The
stirring of the mass is effected through a wheel with
paddles. These vats are made of cement, while the

others are frequently of inetal.

pensing with hand-mmade
paper, it was far from hav
ing reached the capability
of production that it now
possesses. There was like-
wise a great revolution to
be made in the selection
of raw material. Rags,
which until then had been
exclusively employed in
the manufacture of paper,
had become both too scarce
and too dear to allow their
use to be continued as the
sole supply for a demand
that wasincreasing beyond
all foreseen limits. It be-
came necessary to restrict
the use of them for the
choicest and costliest pa-
pers, and for others to
find raw materials which,
while giving them the pro-
per strength and grain,
should permit of lowering
their price to the excep-
tional figures at which we
see them to-day. This is
what constitutes the in-

i

I

dustry of rag substitutes,
and which utilizes, with
proper treatment, alfa,
straw, and wood reduced to a pulp. All fibrous sub-
stances might be converted into paper, but the pro-
duct obtained from them is usually too sinall to allow
them to become the object of an industry, and it has
become necessary, in practice, to make a choice of the
substances just mentioned.

All these materials undergo successive preparations
that we shall briefly deseribe, and then they pass into
the paper machine, which is the principal agent of
manufacture, and finally into accessory machines, such
as calenders, cutting machines, ete.

The rags are first given into the hands of women,
who cut them upon a knife placed in front of them
upon a bench, and who separate from them such ob-
jects as hooks and eyes, buttons, and pieces of wool,
silk, and leather, and then class the product of their
work, or sorting, between twenty baskets, which go to
the storerooin.

After this the rags are cut into smaller fragments and

Fig. 1,.—MACHINE FOR CUTTING WOOD IN THE MANUFACTURE OF

Alfa or esparte, which is especially employed in Eng-
land. is carefully sorted and submitted to the action
of soda instead of lime, at a pressure of four atmo-
spheres. The operations of cutting and bleaching are
the sawe as for rags.

The manufacture of straw pulp is much more gen-
eral in France than that of alfa. All kinds of straw
are used, and, as one gives just as good results as an-
other, they are worked without distinction. After they
have been cut by the chaff cutter, and then freed, by
winnowing, of their spikes, knots, dust, etc., they are
introduced into alixiviating cylinder (either stationary
or rotary) under a steam pressure of frowm 4 to 6 atwmo-
spheres. A six hours’ treatment with steam suffices for
a charge of 2,200 pounds. At the end of this time,
the pulp is put into double-bottomed vats, where
it drains and from whence the lye is extracted, to be
converted again into caustic soda. If the pulp ob-
tained is very good, it is washed with water in the

evaporated in special furnaces (Porion’s) which arrest
the bad odors. The salts obtained are dissolved, and
made caustic by lime. The latter, in turn, as a re-
siduum of the operation, gives an excellent fertilizer.
The revivification permits of recovering 80 per cent of
the soda ewmployed.

The woods that are used in the manufacture of paper
are treated in two different ways, one mechanical and
the other chemical. In the first, soft woods are espe-
cially employed, such as
the aspen, poplar, etc., and
in the second, the fir, and
particularly the silver fir,
which furnishes a very
pure cellulose.

The mechanical pulp is
obtained by abrading, on
a horizontal grindstone,
billets of wood 12 inches in
length arranged in cells
and held by clampsagainst
the perimeter of the stone.
A continuous current of
water carries along the
pulp formed, and which is
further refined by another
mill before it passes to the
lixiviators. Norway,
which, as well known, is
widely covered with for-
ests, furnishes Europe with
a very large quantity of
mechanical wood pulp.

The chemical pulp,which
was formerly made by
treating wood with caustic
soda, is now almost uni-
versally obtained by the
action of bisulphites, and
particularly of bisulphite
of lime. T his process,
which appears to have
been first adapted to industrial practice by Dr. Mit-
scherlich, has received various improvements in Swe-
den, Austria, and France. It gives more economical
results than soda, because of the much lower price of
the bisulphite of lime.

The wood, which is in general that of the silver fir,
is washed and decorticated, and then cut by a circular
saw into billets 3 feet in length, and finally split by a
machine. In this state, through the aid of an inclined
box, it is presented to a mechanical cutter (Fig. 1), com-
posed of a cast steel disk provided with two radial
steel blades and revolving with great rapidity. This
machine furnishes 35 cubic feet of wood shavingsin the
space of 6 minutes, and these shavings are thrown into
baskets, whence they are afterward taken and spread
upon wide tables provided with a grating through
which the dust passes. The remains of knots or bark
that would not be well adapted for treatment with
alkali are carefully picked out by women. The shay-

ings are then taken to the

CELLULOSE.

pounds into a cylindrical
vessel having a rotary mo-
tion and containing limme
water. Heating iseffected
through the introduction f
of steam under a pressure i
of from 2 to 4 atmospheres. :
The lime removes the

put in quantities of 2,200
LI
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greasy matters and the \
steaming prepares the rags —

for their ultimnate conver- ; T I oz
sion into a pulp. At the ‘ M ‘ <

end of a day the material \ il :
is ready to pass to the stuff- } T i
engine. The present lime | 'I )
treatment replaces the rot- ‘ ==/

ting which was formerly :

done in vats, lasted from !

six to twenty days accord- i 3
ing to the nature of the f
rags, and was followed by
a washing with water and
a trituration in mortars by
pestles covered with iron
and actuated by a cam
shaft.

In thestuff-engine (which
is an oblong trough) there
revolves a cylinder armed
with blades and situated
opposite astationary piece,
which also is provided with
blades. The passage of the
rags between the two apparatus reduces them to a
pulp. The trough is separated in the direction of its
long axis by a partition which permits of the circula-
tion of the pulp. Opposite the eylinder there revolves,
with a much slower motion, a drum covered with wire
gauze,-through which the di~ty water escapes, while
the meshes retain the pulp fibers. In addition, an
arrangement at the bottom of the trough arrests all
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first story in baskets and
put into the lixiviating ap-
paratus. Asthe latter pre-
sents a few peculiarities
because of the extremely
corrosive action of the bi-
sulphite of lime, we shall
first speak of the manufac-
ture of the bisulphite. This
is obtained by the reaction
of sulphurous acid pro-
duced either by the roast-
ing of pyrites or by the
i burning of sulphur upon a
‘| column of lime stones. The
I gas traverses this column
i from bottom to top, and
the reaction is facilitated
by a showering with water
in the opposite direction,
and so regulated as to give
a lixivium of a proper dens-
ity. The bisulphite formed
is collected at the base of
the column. It isa color-
less liquid, of an odor as
suffocating as that of sul-
phurous acid, and attacks
all the common metals ex-

Fig, 2, -APPARATUS FOR TREATING CELLULOSE WITH BISULPHITE OF LIME.

same vats, and is then bleached in¢large basins under
the action of chloride of lime. There is nothing
further to do but to drain it in order to render it ready
to be worked. The product in bleached pulp is about
40 per cent.

This manufacture can be remunerative only on con-
dition that the soda is recovered from the lye. To this
effect, the lye, as well as the firet washing water, is

© 1890 SCIENTIFIC AMERICAN, INC.

cept lead. So the iron
plate lixiviating apparatus
have to be provided with
. a lining of cement, upon
which are laid several sheets of lead (Fig. 2). Besides,
they are inclosed in masonry of refractory bricks,
which are themselves covered with lead, and all the
openings for the introduction or removal of the ma-
terial are lined with the same metal.

These apparatus, which are of a very large capacity
(1,400 to 1,800 cubic feet), are stationary or rotary. A
worm made of an alloy of lead and antimony permits
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of the introduction of steam into the apparatus in
order to raise the bisulphite to a temperature of 130° ;
but, as the steam might blacken certain parts of the
pulp, it is introduced either through a double bottom
or through lead worms with which the sides of the ap-
paratus are provided.

The reagent removes the gumnmy and resinous sub-
stances, and these are retained in a residuum of sul-
phate of lime, while the cellulose remains in a practically
pure state. Inorder to freeit from the last traces of
acid and resinous substances, it is washed with water,
without any trouble being taken to collect the residua,
which have no value. But the cellulose, which has
preserved the appearance of wood, must be reduced to
a finer pulp in order that it may be pumped to the
purifying apparatus. So, on coming from the lixiviat-
ing apparatus it passes into large vats, where it is sub-
mitted to the action of an agitator that keeps it con-
stantly in motion. Frow thence it is forced to the
purifiers, which comprise the collectors (long wooden
conduits, in which the heavy matters are deposited),
and the sifters, which consist of boxes with a movable
bottom provided with apertures that let the good pulp
pass, and retain all else.

The pulp is finally drained in conical rotary sieves,
and can then be directly employed for many papers,
such as those on which journals are printed, colored
papers, ete.

However, it has to be bleached by the mixtures de-
signed for the finer papers. To this effect, there is
now used a very ingenious process of electro-chemical
bleaching, devised by Mr. E. Hermite. It consists in
the decomposition of caleium or magnesium by the pas-
sage of an electric current. This forms a liquid pos-
sessing a most intense decolorizing power. In the
presence of the vegetable fiber, the primitive salt is
regenerated in measure as the bleaching proceeds, so
that at the end of the operation the same bath can be
used again. The sole loss of chloride is what the fiber
has taken from the bath. The entire expense, then, is
reduced to that occasioned by the production of the
motive power necessary to actuate the dynamos, and
the keeping of them in repair.

Finally, we may consider the waste of paper mills, or
that of the industries that emnploy paper as a substitute
for rags. Old papers are always sorted before being
used. Those containing printed matterare first treated
with soda before being refined, and then bleached with
chlorine. They are afterward
taken to granite millstones joined
in pairs and running vertically
over a third and horizontal stone
inclosed in a cast iron vat, into
which water is run while the
waste is being thrown in. The
same operation is applicable to
the Norwegian mechanical pulp,
in order to render it finer and
more homogeneous.

The various pulps that we have
just examined, being obtained
either in the same mill or pur-
chased outside, have to be mixed
according to the qualities that
it is desired to obtain. Delicate
fibers, like those of cotton rags,
yield a thin pulp and flexible
and soft paper. Coarse and
strong fibers, like those of hemp
and flax, furnish a thick pulp
and a transparent and smooth
paper. Mechanical wood pulp,
the fibers of which are very short,
adds opacity and body, but
quickly becomes yellow. Cellu-
lose, which forms chemical wood
pulp, furnishes an excellent pa-
per, silky and soft to the touch
and well adapted for printing.
Straw pulp has shorter fibers
than those of the preceding, but
gives transparency and uniformn-
ity. Finally, alfa comes nearest
to rags, and constitutes the sub-
stitute therefor par excellence.

The mixture is made in beat-
ing engines, which are establish-
ed in series of three. It is in
these apparatus that the paper is sized in order to ren-
der it impermeable to ink. The sizing is done with a
resinous soap, prepared by melting resin with earbon-
ate of soda. Theaddition of a little alum to the vat
precipitates a resinous compound of alumina, which
agglutinates the fibers.

A weighting composed of kaolin, plaster, sulphate of
baryta, ete., is used for common papers, of which it
corrects the transparency and to which it gives white-
ness. From5 to 20 per cent of fecula is generally added
to it, in order to fix it better to the fibers. Finally, the
coloring, when pulps formed of colored rags are not
used, which is most generally the case, is done by pour-
ing the colors into the vat through a very fine sieve or

through flannel. The invention of aniline colors, which
are all soluble in water, has made this part of the
manufacture easy ; but these colors are unfortunately
sensitive to the action of light.

The beating enginesare in immediate communication
with the large vats that form the head of the paper
machine. We have now arrived at the end of the pre-
parations, and in a succeeding article we shall touch
upon the manufacture properly so called, either by
hand or machine.—ZLa Nature.
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AN IMPROVED ARMATURE FOR ELECTRIC MACHINES.

The accompanying illustration represents an arma-
ture for electrical current generators or motors in
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WRAY’S ARMATURE FOR ELECTRIC MACHINES.

which the core of the armature is constructed of a series
of annular plates of iron secured together in cylindri-
cal form, to provide for the effective ventilation of the
armature and thus prevent heating. Fig. 1 represents
one form of such sheet metal rings so cut that the
proper combination of a series of these rings will pro-

duce a laminated core having radial and longitudinal

1

9 sure on the other side.

AN IMPROVED SEWING MACHINE,

The accompanying illustration represents a sewing
machine having an improved feeding mechanism,
patented by Mr. David H. Coles, of New York City,
by which the material is clamped both top and bot-
tom, and fed through the machine without any dis-
placement whatever, no matter how the material may
vary in thickness, or whether it be cut straight or
curved.

Figure 1 is a perspective view of the machine, part-
ly broken away to show the working parts. On the
main shaft is a cam, shown in section in Figure 2,
which engages with the upper end of an oscillating
lever turning on an adjustable pivot, and connected by
a link to an arm mounted on one end of a rocking
shaft, the other end of which has an arm connected to
thelower feed carrier. This carrier slides in bearings on
the under side of the cloth plate through a slotin which
the feed dog projects and acts on the under side of
the fabric to be fed, the lower feed having only a hori-
zontal motion. A rock shaft which serves to actuate
the upper feed also receives its motion from the cam
mounted on the main shaft, shown in Figure 2, where-
by the oscillation of the upper feed dog necessarily
corresponds with that of the lower one, the motion
being preferably transmitted through the link which
also moves the lower feed. The feeding surfaces of the
feed dogs may be either roughened or left smooth,
according to the nature of the work, which is always
held either between the feed surfaces or between the
presser foot and the cloth plate, each releasing the
work as the other takes hold, whereby no unequal
stretching takes place, and both surfaces of the work
are fed evenly. To adjust the throw of the two feeds,
or regulate the length of the stitch, a sleeve is carried
by the adjustable pivot about which the lever engaged
by the main shaft oscillates, this sleeve being pivoted
in a carriage moving in a slot in the upright portion
of the arm of the machine, where it may be adjusted
by a set screw, as shown in Figures 1 and 2. The ac-
tion of this double feed on the material being oper-
ated upon, as compared with that of the ordinary
sewing machine, is illustrated in Figures 3 and 4, the
former figure showing the ‘material passed through
smoothly, because clamped by both a top and bottom
feed, while the latter exhibits the wrinkles in some
cases almost unavoidably made by the material be-
ing pushed forward by a single feed, either under

or top, against the fixed pres-
It is
claimed that with this machine
no basting is required, there
being no displacement of the
material as it is being sewed,
while the feed automatically ad-
justs itself to any thickness of
fabric, always lifting to just the
height required without any
lost motion, the object of the
machine being to cover a range
of work which it has been impos-
sible to do heretofore in a satis-
factory manner on any machine.
For quilting, also, the machine
is said to work as perfectly as a
regular roller feed quilting ma-
chine, puffing the work in the
most elegant manner, and work-
ing with the greatest speed.

For further information rela-
tive to this machine, address
the Manhattan Quilting and
Manufacturing Co., room 200,
No. 45 Broadway, New York

B ol
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THE COLES DOUBLE-FEED SEWING MACHINE.

ventilating passages therein, Fig. 2 showing a longi-
tudinal section of such an armature core, while Fig. 8 is
a perspective view of such an armature when wound.
The invention also provides for a slightly different con-
struction of the armature ring by using two series of
plates to be placed together alternately, the aligning
edges of their radial slots forming continuous radial
apertures and spaced longitudinal rectangular passages
which will admit a current of cool air to the interior of
the core, the notches in the periphery of each plate
affording longitudinal grooves on the outer surface of
the core for the winding of the armature.

This invention has been patented by Mr. John C.

Wray (in care of Monarch Distilling Co.), Peoria Ill.

© 1890 SCIENTIFIC AMERICAN, INC.

City.

British Refrigerating Ships.

Our food supply has been
largely increased by the appli-
cation of apparatus for me-
chanical refrigeration to ships.
Our frozen meat trade with New
Zealand is of recent develop-
ment, and it has already reach-
ed enormous proportions. At
present twenty-seven steamers
and ten sailing vessels, all fitted
with mechanical refrigeration
wachinery, are engaged in this trade. The aggregate
tonnage of these twenty-seven steamers is 123,000 tons,
or an average tonnage of about 4,500 tons, while that of
the sailing ships is 10,000 tons, or an average of 1,000
tons each. It will thus be seen that thirty-seven ves-
sels are engaged in this trade, of 138,000 tons total
carrying capacity. The total frozen meat cargo which
these vessels can carry in a single year amounts to
the enormous number of 2,250,000 carcasses, which cer-
tainly gives some idea of the great importance of this
trade. It is estimated that not more than 1,500,000
carcasses will be available for the trade this year, so
that the carrying capacity is more than sufficient for
the present volume of trade.—Steamship.
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LAUNCH OF THE UNITED STATES STEEL CRUISER| The Newark has a double bottom for 127 feet, cover-

NEWARK.

Just after noon on the 19th inst., while snow was
falling fast, the new 4,000 ton U. S. steel cruiser Newark
was launched from the shipyards of Messrs. William
Cramp & Sons, Philadelphia, as shown in our first
page illustration. There was present a distinguished
company, Rear-Admiral Jouett representing the Secre-
tary of the Navy, and from the Navy Departmeut were
four of the bureau chiefs, Commmodore Farquhar, of
the Bureau of Yards and Docks, Theodore D. Wilson,
of the Bureau of Construction and Repair, George W.
Melville, of the Bureau of Steam Engineering, and
John M. Browne, of the Bureau of Medicine and
Surgery. It is estimated that notwithstanding the un-
comfortable weather there were six thousand people
present, and at the collation given following the launch
there were fully five hundred in attendance, including a
large number of officials and prominent citizens from
all sections of the country.

In addition to platforms built beyond the sides of the
vessel, a special platform was erected around the bows
for the christening party and the principal guests, and
the beak of the great metal ram projected right up
among those gathered at this point. At12:30P. M. the
last supports which had held the ship in place were

ing the space occupied by the engines and boilers, the
depth between the inner and outer skin plating being
about 39 inches, and this space being divided into
12 watertight compartments by means of solid floors
and a vertical keel. The engine and boiler space is
divided into 17 watertight cowpartments, while the
space between the engine and berth decks is divid-
ed into 72 watertight compartments. On the berth
deck are 7 watertight compartinents, and all the open-
ings from this deck to the engine and boiler rooms are
protected by coffer-dams, while the scuttles, hatches,
and storeroowms are watertight. Below the gun deek,
when all the watertight doors are closed, there are 147
distinet compartments, and there are 85 such compart-
ments when the doors are all open.

The protective deck, for 168 feet of its length, rises to
fifteen inches above the load water line, while forward
it slopes to 414 feet below the water line, to strengthen
the stem, and abaft it slopes to 3 feet below the water
line. The horizontal portion of this deck is about 2
inches thick, which is increased to 3% inches over the
steering gear, while the sides are about 3 inches thick,
the angle of inclination being designed to prevent a
projectile from striking a straight blow upon it. Armor
shutters and scuttles of the same thickness as the deck

long, designed for a steam pressure of 160 pounds to
the square inch, and with a grate surface of 540 square
feet. Sail is to be used only as an aunxiliary for cruis-
ing purposes, but a spread of 11,932 feet of canvas is
provided for.

The incandescent system of electrie lighting is to be
adopted throughout the vessel, which will also be sup-
plied with electric search lights. The ventilation will
be effected by theexhaustsystem, which issaid to have
been found very efficient in the navy.

The Newark is the final one of five government war
ships built by William Cramp & Sons, the other four
having been the Vesuvius, Yorktown, Baltimore, and
Philadelphia. In size and general dimensions the
Newark greatly resembles the Baltimore, although her
lines are quite different. It will probably be autumnn
before this last vessel will be furnished with her ma-
chinery and fittings and be ready for trial. She is in-
tended for use as a flagship, and the space under her
poop will be made into quarters for the admiral and
captain. She will have a crew of about 300 nen.

<

A New Plan for Rapid Transit in New York.
A plan for the solution of the rapid transit problem
in this city has been formulated, and presents a very
striking and original aspect. It originated with the

knocked out, and as she started off the ways she was
christened by Miss Boutelle, daughter of the chairman
of the Naval Committee of the House of Representa-
tives. The launch was in every way successful, the
headway of the vessel being checked in about 200
yards, when she was slowly towed back to the dock.
Especial interest attaches to the Newark from the
fact that sheis essentially an American ship in design,
material, and construction, whereas several of the other
new cruisers have been largely built after plans fur-
nished by foreign engineers, and are, to sowe extent,
copies of existing vessels in the English navy, although
with material modifications. The Newark is a twin-
screw unarmored vessel, having a poop and forecastle
deck, with an open gun deck hetween. She is built
of mild steel throughout, and has a steel deck extend-
ing her whole length, below which are the engines,
boilers, magazines, shell room, torpedo spaces, and
steering gear. The engines and boilers are further pro-
tected by coal bunkers, which serve as extra armor as
well as fuel stores. The engines are designed, with
natural draught, to afford 6,000 horse power, to be in-
creased with forced draught to 8,500 horse powerand to
give a maximuim speed calculated at 18 knotsper hour.
The following are the principal dimensions of vessel :

Léngthover all........ ... ... 8000 6OOB0600000000300 328 feet,
Length on the load water line............... ...... 310 *
Moulded breadth... ............. 49
Extreme breadth................ 4914 ¢
Depth (knee plates to spar deck).. 3180 “*
Mean draught of water.... ....... 55 18:825 ¢
Displacement in tons to load water line... . 4,082:93

Tons per inch at load water line
Area of load water plane.... ... L eeesesaies sianes
Area of immersed mid-ship section................ 807

UNITED STATES STEEL CRUISER NEWARK—SIDE VIEW AND PLAN OF GUN DECK.

are fitted at all hatchways and openings, and these are
also inclined to defleet projectiles. The coal armor
belt is about nine feet thick amidship, and seven feet
forward and aft.

The main battery of the Newark consists of ten six-
inch breech-loading rifles, each using a 100 pound shell
with a powder charge of fifty pounds, the projectile
being designed to pierce thirteen inches of iron at its
muzzle velocity. The guns are mounted on central
pivot carriages, with circular shields fitted to each to
protect the gunners from the fire of machine guus. The
two forward guns, one on each side, are trained from
70 degrees abaft the beam to 95 degrees forward, giving
a cross fire of five degrees at 111 feet forward of the
stem. The two after guns have nearly the same range
of fire, and all of the battery on one side can be con-
centrated on an object not more than thirty feet away.

The secondary battery consists of four six-pounders,
four Hotchkiss revolving cannon, and two short Gat-
lings, while there will be other Gatlingsin the fore
and aft tops. The vessel will also have six torpedo-
launching tubes worked from the berth deck. The
ram-shaped bow of the Newark, as compared with
that of the Philadelphia, is shown in one of the
views on the first page. It is thoroughly stiffened
and strengthened by bulkheads and breasthooks for
ramming purposes.

The boilers and machinery of the Newark are said
to be all ready to be put in, the power to be furnished

by two triple expansion engines with cylinders of 34,

48, and 76 inches diameter and 40 inch stroke.

There [about 650 feet.

late Mr. D. C. Lindsey, C.E. It contemplates the erec-
tion of a structure which will ecarry a four-track rail-
road. This structure is to be of masonry, and to be
about 60 feet high. It is to be carried through the cen-
ter of blocks, and the streets are to be bridged by steel
bridges. By making the substructure heavy enough
it will be available for stores and tenements. The
route is to extend north just through Tarrytown. It
is to form a loop in the southern part of the city from
Leonard Street south. The only public property
touched is a small corner of Battery Park. To carry
out the plan, ‘* The People’s Rapid Transit Company ”
has been organized. The principal features of merit of
the plan are the capacity for high speed, the avoiding
of any but the most limited trespass upon streets or
private grounds, and the fact that it is an overground
way. It is estimated that the acquisition of real estate
will cost over $70,000,000. The entire cost is estimated
at nearly $90,000,000.

———tr—

The Ascent of Mount Kilima Njaro.

A German expedition, under the direction of Dr.
Meyer, has succeeded in reaching the top of this mar-
velous peak of Central Africa, which stands only three
degrees south of the equator. The expedition wasg
working for sixteen days at a height of over 13,000 feet,
making four ascents to the Kibo summit and three to
the Mawenzi summit. Here, surrounded with perpetual
ice, they found the crater of the great Kibo mountain,
having a diameter of about 6,500 feet and a depth of
The aneroid gave the height of the

are four boilers, each 1314 feet in diameter and 1934 feet | highest peak as 19,690 feet.

© 1890 SCIENTIFIC AMERICAN, INC.
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RECENTLY PATENTED INVENTIONS,

Engineering.

BoiLER TUBE SCRAPER.— John B.
Christoffel, New York City. This scraper consists of a
series of spirally arranged spring blades with serrated
edges, adapted to be easily and quickly contracted or
expended to fit various sized tubes, and readily cut<he
hard crust usually formed in water and steam tubes,
the invention being an improvement on a former pa-
tented invention of the same inventor.

BoOILER SETTING.—Daniel King, Finks-
burg, Md. This invention provides for an arched com-
bustion chamber with a bridge wall in the rear of
which is a chamber, there being a boiler space above
the arch and chamber, and another chamber extending
from the front end of the boiler space down in front
of and under the combustion chamber, for effecting
thorough combustion of the fuel gases mixed with air
and steam when necessary in a highly heated reverber-
atory furnace before contact with the boiler surface.

Railway Appliances.

CAR COUPLING. — George F. Harlan,
Leeds, Md. In this coupling the coupling bar has an
arrowhead at oneendand at its opposite end an open-
ing for the securing pin, while the drawhead has guide
openings for the coupling pin, there being spring
plates on the opposite sides of the openings to direct
the arrowhead into engagement with the coupling pin
held in the guides.

Mechanical.

Bit CHUCK. —John W. Miller, Mount
Sterling, Ky. This chuck has a longitudinally slotted
body, jaws with tapering outer faces pivoted in the slot
and a spring normally holding the jaws apart, while a
spring surrounds the body and jaws and a sleeve fits
over them, whereby the chuck is capable of instantly
and securely fastening and adjusting itself to any sized
bit.

Nutr Lock. — Aaron C. Vaughan,
Shane’s Crossing, Ohio. This lock consists of a plate
adapted to be applied to the bolt outside the nut, the
plate having a bolt hole with oppositely threaded sec-
tions betweern which the metal is cut away, and having
upturned wings lying tangential to the threaded parts
of the bolt hole, and also threaded on their sides, the
wings serving to pinch the bolt and lock the nut thereon
by spring action.

PuNcHING MACHINE. — George F.
Breuer, Humeston, Iowa. This is an attachment for
anvils comprising a pivoted standard with an aperture
to receive a punch, a clamping device for securing the
standard to the anvil, and a bed plate adapted to fit on
the anvil, being designed for use in connection with hot
or cold iron, and arranged to be adjusted so that the
parts will not interfere with the use of the anvil for
ordinary purposes.

Miscellaneous,

PoTATO PEELER. — George B. Haines,
New York City. This device cousists of a segmental
curved plate having its upward bent end provided with
a series of transverse openings, and with knife blades
on its under side at the openings, one of the knives
being on the lower edge of the bent-up end of the
plate, the tool being specially adapted for rapidly
and conveniently peeling apples, potatoes, and like
vegetables and fruits,

SHAVING AND DRESSING STAND. -—
Mary E. Greene, New York City. This invention pro-
vides for standards supporting a mirror and a box for
the reception ot the shaving utensils, with legs pivoted
on the standards and pivotally connected with a table
hinged thereon, the stand being easily folded up when
not in use and affording space for conveniently storing
the shaving utensils.

CURTAIN FIXTURE. — Frederick Spitz,
New York City. Thisinvention provides for a curtain
pole ring having an inward projecting angled bend, and
a friction roller through which one arm of the bend
passes, whereby the curtain will be held close to the
pole, and at the same time permitting an easy sliding
of the curtain whenever desired.

SEWING MACHINE GUIDE. — Alice La
Guayra Mayo, New York City. This is a standard for
attachment to the presser bar, with a gauge bar having
a longitudinal opening held to slide upon one face of
the standard, while arms projecting downward and out-
ward at an angle to the ends of the bar are provided
with upwardly curved outer extremities, the device
being adapted for use either as aright or left hand gauge
without being detached from the machine.

FrasH TorcH. — William L. Heiskell,
Indianapolis, Ind., and Francis E. Drake, Columbus,
Ohio. This is a device adapted for use in connection
with theatricals, etc., having detachably united casing
sections, and a valved air bulb connected with a
powder magazine upon which is supported a lamp, the
powder conduit from the magazine to the lamp being
straight and direct, insuring effective operation at all
times.

EASEL. — George L. Hann, Beverly,
Ohio. This invention provides a simple construction
and arrangement of parts for an easel which may be
folded compactly when not in use, and may be secured
by a single latch or fastening.

FoLpiNG DooR. — Albert Ney and
Joseph Baumgartner, Dubuque, Iowa. This invention
relates to doors supported on hangers attached to the
inner edge of the door and to the door frame, permit-
ting the door to be moved without contact with either
the floor or the cap of the frame, there being combined
with the door and its frame hangers attached to pivots
fixed to the door and to a bracket upon the door
frame.

HEATING STOVE. — Salathiel C.

Fancher, Kansas City, Mo. This is designed to be a
simple and non-explosive oil-burning stove, easy to

manage and adapted for quick and thorough regulation
of heat, the supply of oil being readily lessened or cut
off from the vapor generator, while there will be no
liability to sooty clogging in working the stove.

SKIRT PROTECTOR. —Malcolm H.
Smith, New York City. A water proof outer skirt is
made with a continuous tape around its upper edge,
there being an extension below the tape on which is a
series of fabric grasping or clamping clips to grasp the
free portion of the tape, or the fabric of the underskirt,
and thus inclose the bottom of the skirt.

BorTr. — David Austermuhl, Jr.,
Cramer’s Hill, N. J. This is an automatic locking
device for sliding door bolts, embodied in the form of
a lever hook or catch pivoted to the bolt and adapted
to pass through and engage with a bolt keeper, or the
catch may be made to engage any other fixed projec-
tion instead of the keeper.

FURNITURE DRAWER. — Elijah F.
Waller, Hanson, Ky. This invention affords an im-
provement in tilting drawers, the frame receiving the
drawer having a cross bar at its rear on which the
drawer rests when closed, and the drawer having de-
pending legs at the front pivotally supported by the
frame, the drawer opening in such a way that articles
cannot be caught to interfere with its movement.

WATER CLOSET.—Charles R. Schmidt,
Baltimore, Md. This closet has an all-porcelain hopper
and trap, with flushing rim and a special passage to the
bottom of the hopper and a bent discharge outlet, form-
ing a siphon above the level of the floor, whereby both
suction and force are used for emptying the hopper,
which normally stands filled with water taken from
a tank four or five feet above the level of the closet.

RoAD CART. — Patrick W. Fergus,
Mineola, N. Y. In this cart the body springs have
a rocking bearing on the axle, combined with longi-
tudinally ranging keepers on the shaft and pins on the
body entering the keepers, and having backward and
forward play therein, for the purpose of redacing
**horse motion » to a minimum.,

WaAcoN Bopy. — Benjamin F. Short,
Buena Vista, Ga. This body is made in two parts, so
that the upper one may be easily lifted from the lower,
each part having its ends provided with horizontally
swinging end boards at each end, whereby the wagon
may be easily adapted to carry small truck or heavier
articles.

BARREL TRUCK AND JACK.—James H.
Stansbury, Lawrence, and Isaac U. Hyatt, Jamaica,
N.Y. Thisisasimple and durable truck for barrels
containing oils or other merchandise to be drawn off or
retailed from the original packages, by using which the

labor of handling and placing the barrel in convenient |

position may be materially lessened, allowing one man
to easily do what would ordinarily require the work of
two men.

BURGLAR ALARM.—Julius Vogel, New
York City. This is an alarm for windows or doors in
which a detonating cap is exploded when the door is
opened or the window raised or lowered, the casing or
shell being fastened in an inclined position to the door
or window casing, and the apparatus tripped when the
door is opened.

ToBAcco PiPE.—Charles D. Weldon,
Mica, Washington. The stem of this pipe is madein
sections, and has a recess on its under side to receive a
cleaner provided with a ring fitted to the joint between
the sections of the stem, whereby the cleaner will be
always at hand and in no way disfigures the appear-
ance of the pipe.

PAPER BoTTLE.—Hubbard F. Bannard,
Nashville, Tenn. This is a conical bottle having its
bottom formed with an annular groove, and having a
tubular nozzle, making a strong, cheap, and durable
bottle, and one not easily tipped over, especially
adapted to hold ink and mucilage.

WaTER TROUGH FOR CATTLE CARS.
—TFerdinand E. Canda, New York City. According to
this invention, a series of troughs or buckets are ar-
ranged on either side of the car, the buckets being
hinged to a supporting rod having inwardly extending
arms to engage them, whereby the buckets may be
turned up singly or collectively by means of a crank
arm and connections?

BUTTER CRATE.—William H. Ferguson,
Seattle, Washington. This is a cylindrical crate with
closed sides and botrom, and a top adapted when placed
in position to effectually exclude air from the interior,
the inner surface of the crate body having an annular
recess into which the top closely fits, while the inner
surface of the crate also has longitudinal grooves ex-
tending from the top to the bottom.

BAGASSE DRIER. — Manuel Espinosa,
Matanzas, Cuba. A casing within a housing is pro-
vided with an endless traveling carrier, flues extending
through the casing in connection with barriers or
deflectors for imparting a tortuous or serpentine
draught, the heat being delivered above and below an
advancing stratum of bagasse, provision for agitating
which is made and for carrying off the vapor produced.

O1L CAN.—Jean M. N. Jay, New York
City. This can isso constructed that the spout may be
manipulated to permit the liquid to flow or to cut off
the supply, means being also provided whereby any ex-
traneous matter in the vessel with the oil will be effec-
tually prevented from passing out with the oil.

BLIND STILE BORING MACHINE.—Wil-
liam C. and John A. Aycock, Griffin,Ga. Inthis ma-
chinea mounted sliding frame carries the bits, markers
to which levers are connected engaging the stile, while
pins held on the frame are adapted to actuate the
levers on the up and down motion of the frame, with
other novel features, the machine rapidly boring the
aperture and automatically marking the mortises.

YARN NIPPER FOR SPINNING MA-
cHINES.—Louis Wimmer, Elizabeth, N. J. This is a
device for use in the manufacture of yarns or cordage,

the nipper having several novel features designed, in
connection with a suitable fiber or sliver feeder and a
twisting device, to produce a com pactly and smoothly
twisted yarn or cord with economy of time and labor.

ANCHOR ALARM AND TIDE TELL-TALE.
—James W. Jones, New York City. This is an alarm
connected with a rope or chain arranged to be held to
the bottom in case the vessel is anchored, or to a
wharf in case the vessel is moored, to give an alarm
should the anchor drag or the moorings give way, or to
sound an alarm at the moment of the change of tide.

APPARATUS FOR ICE MANUFACTURE.
—James W. Brook, Lynchburg, Va. This is a frame
inclosed in a house of suitable construction, by which
may be supported ice cores or posts formed of sections
or blocks of ice one on the other, with troughs to dis-
charge water thereon, whereby ice may be frozen in
position in cold weather, and then inclosed as desired
in warm intervals, to prevent thawing, thus affording a
means of obtaining a commercial supply for use in the
suminer season.

MourLp FOR ICE BLocks.—This is an-
other patented invention of the above inventor fora
mould for forming the blocks or sections to be united
to forin the ice posts or cores to which water is applied
as above described, the main portion of the mould
being preferably formed of thin metal into a tapered
expanstble body piece readily freed from the ice block
or section which may be frozen therein.

MoTorR SLED.—Calvin Jackson, Jack-
sonwald, Pa. This is a sled with runners and a bicycle
frame, in connection with a pair of lazy tongs having
pusher legs to be operated by the rider’s feet, its two
runners assuming the place of tandem wheels, a steer-
ing device being connected to the front runner, and it
being designed for use by both sexes.

GAUGING ROD. — Arthur M. Hill, St.
Stephen, New Brunswick, Canada. This isa graduated
rod having a dart pivoted thereto provided with a
straight edge and a slightly curved edge at nearly right
angles to the straight edge, to better measure the con-
tents of kegs and casks by allowing for the slot or
recess at the intersection of the head and stave.

ANT TRAP. — Joseph L. Stillman,
Fresno, Cal. This is a device to be attached to the legs
or base of the table, refrigerator, or other article to be
protected, and has at its bottom a socket for a caster or
roller, above which is a circular water trough, the device
being applicable to receptacles which have either legs
or flat bottoms.
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ham, Conn.

Wanted Immediately—Two Fox lathe hands at Far-
nan’s Brass Works,23 Center St., Cleveland, O. None
but first-class men need apply.

Moulders—A thoroughly competent brass moulder
wan ¢d. One who is accustomed to small work and un-
derstands mixing metals. Address L. M. P., care of Sci-
entific American, New York.

Wanted— Engineer or practical man to take charge of
a battery of boilers. Must be familiar with steam mak-
ing, the care of boilers,and be capable of taking full
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mation respecting this locomotive address C. K. Swiner-
ton, president, at Fifth Avenue Hotel, New York.

Wanted—Proposals from manufacturers to build on
royalty the Coles double feed sewing machine. See illus-
tration, page 201. Addressas in article.

Chain Factory for Sale.—Owing to the death of the
proprietor, the Star Chain Works at Trenton, New Jersey,
are offered at private sale. This is an old established
concern now in full operation, it has good trade connec-
tions, and is lJocated on a branch of the Philadelphia &
Reading R.R, so that there are no cartage expenses.
With a moderate outlay the capacity of the work can be
doubled. lnquire of H. L. Shippy, No. 117 Liberty St.,
New York.

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

Wanted—Expert die cutter for drop forgings. Apply,
with references, to M. Butterfield, Lee’s Summit, Mo.

Wanted—A thoroughly competent designer of wood-
working machinery by a well established house. To the
right party a first-class opening. AddressP.O.box1001,
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Guild & Garrison, Brooklyn, N. Y., manufacture
steam pumps, vacuum pumps, vacuum apparatus. alr
pumps, acid blowers, filter press pumps, etc.

Wanted —Mechanical draughtsman. A practical man
with a mechanical education, capable of directing the
construction and erection of machinery. Address, stat-
ing age, qualifications, and salary expected, J. W. Van
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(019) J. L. D. asks: How can we
make a small quantity of gas that shall have a large
percentage of sulphureted hydrogen or ammonia? A.
Pour dilute sulphuric acid upon sulphide of iron, to
produce sulphureted hydrogen. Use care, as it is
poizonous. For ammonia expose aqua ammonia to the
air or gently heat it in a retort.

(2020) C. F. H. asks: 1. What would
bethe effect upon a bottle of wuter securely corked
and submerged in alcohol or mercury at a temperature
of 50° below zero? A. The water would become ice.
2. Would a piece of flesh freeze, if placed in the
alcohol at the same temperature? A. Yes.

(2021) H. C., Egypt.—I wish that you
could advise me through your columns what is the
proper speed to run a Broadwoods helved hammer, as I
have just got one and wish to know what speed it re-
quires to run at, A. We have no information as to the
gize of the helved hammer. Their speeds should vary
with their size and the kind of work. A small hammer,
80 to 120 strokes per minute. Large ones, with 5 or 6
foot arm, from 45 to 70 strokes per minute, according to
the nature of the work.

(2022) W. T. K. asks: How to keep
lemon juice without spoiling? A. Keep in a tightly
corked bottle. One or two grains to the gallon of
salicylic acid may tend to retard fermentation, but the
use of extraneous preservatives is not to be recom-
mended.

(2023) C. F. H. writes: 1. I have some
drawing models in relief, in paper; will you kindly
give me some receipt for applying some liquid to the
surface to restore the white appearance? I have tried
whiting, but it rubs off. A. Canada balsam, or even gum
water, may be mixed with whiting and applied as paint.
2. Is there any way to remove superfluous hair from the
face without injury to the skin? A. It can be done by
electrolysis. See SCIENTIFIC AMERICAN SUPPLEMENT,
Nos. 176 and 353.

(2024) C. R. D. writes: I have been
making a mercurial barometer, and find difticulty in ex-
pelling air and moisture. Have succeeded fairly well
by placing the tube filled with mercury in boiling water.
Wonld like to know how to build farnace, in order to
boil the mercury in the barometer tube. A. Use an
alcohol lamp. If your tube is of small caliber, you may
succeed in boiling the mercury, but you run much risk
of breaking the tube. There should be no trouble from
moisture. If the tube contains any, you will be almost
certain to break it in the boiling operation. Conduct
the latter operation over a iarge china basin to catch the
mercury in case of fracture.

(2025) C. F. J. asks: What substance
would be readily soluble in sea water, and not at all
affected by the heavyoils? A. Any number of salts,
such as chloride of sodium, chloride of calcium, sul-
phate of soda (Glauber’s salt), etc.

(2026) D. E. W. writes: 1. I have just
purchased an Edison low volt 4 candle incandescent
lamp, and have been trying to light it with a battery
consisting of 3 cells, each containing 1 zinc and 2 carbon
plates, each 2X6 inches, using a bichromate solution,
but do not succeed. The battery will readily heat an
inch of platinum wire red hot. Is this battery too
small? If so, please tell me howmany cells to add. A.
Your battery is too emall. Six cells may operate the
lamp, but it is probable that eight will be required. 2.
Can you tell me a simple way of connecting an electric
bell with short line of telegraph, using the same wire
and batteries > A. See SCIENTIFIC AMERICAN, current
volume, page 123. 3. What size wire do I want to use
to connect up an incandescent lamp with a battery ? A.
For a short distance No. 18 will answer. 4. How shall
I connect my battery (in series or parallel) to light an
Edison 4 candle power low volt lamp? A. Series. 5.
‘What is the amperage and internal resistance of a bi-
chromate battery? A. Reeistance varies from 14 ohm
per cell upwurg. The E. M. F. is 2volts. According

all letters,
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to Ohm’s law —=C in amperes. E=2, R=0'5, there-
R

2
fore —=4 amperes. When any external resistance is
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included, the result will be different. 6. 1s bichromate of
soda as stroug as bichromate potash when used in a bat-
tery? A. Yes. 7. Will you please explain the following
terms : Ampere, volt, electro-motive force, watt, inter-
nal and external resistance, ohm? A. You should study
some elementary work on electricity to learn the mean-
ing of these terms. You will find them in almost any
modern work on electricity or physics. 8. How fast
can I decompose water with a battery of three cells,
zinc and carbons 2X6 inches, bichromate solution? A.
So as to form about 100 cubic centimeters of mixed gases
per minute. 9. Can I make a storage battery out of sheet
lead (such as can be bought at a hardware store), rough-
ening the surface and coating it with red lead, and plac-
ing the whole in a quart or gallon jar with dilute sul-
phuric acid? A. Yes. 10. Can I light the 4 candle
power incandescent light (low volt) with the storage
battery mentioned above? If so, will the quart size do?
How long will it take to charge it? A. It will require
from 3 to 4 cells. The size mentioned will do. Itre-
quires from 7 to 10 hours’ charging.

(2027) W. P. R. writes: 1. I saw a re-
ceipt for removing superfluous hair, viz., a strong solu-
tion of barium sulphide made intopaste with powdered
starch. Now what fluid is used to make it into paste?
A. Water. 2. A receipt for making a good brown 1nk.
A. Use an aniline brown of the desired shade dissolved
in water with enough gum arabic solution added to
make it flow well from the pen. 3. A receipt for remov-
ing yellow spots from marble. Several formulas have
been devised. Generally a mixture of softsoap or alkali
with whiting or equivalent 13 applied and left on for
some hours. One reads as follows : Washing soda 2
parts,pumice stone ground 1 part, finely powdered chalk
1 part, mix to a paste with water. Rub over marbleand
wash off with soap and water. 7T'o remove stains a mix-
ture of 1 ounce ox gall, 1 gill of lye, and 114 tablespoon-
fuls of turpentine made into a paste with pipe clay is
left upon the stain for several days. Common clay
saturated with benzine may be used to absorb grease.
In all cases allow the mixture to remain some time upon
the marble. 4. Is benzine used to clean grease from
clothing? A. Yes. We caunot undertake to give
formulas of proprietary medicines.

(2028) J. M. T. asks: 1. Will the law re-
quire me to take out a license for the selling of an arti-
cle for which I have applied for letters patent, but pat-
ent not yet allowed? A. No. 2. Can you give me a
recipe for making the gold and silver ink such asis
used inthecrown lining of hats for trade marks ? Also
tell how to use it and what kind of type to use? A.
Use true gold, Dutch gold, or eilver leaf. Dust some
powdered glair (dried egg albumen)over the surface,
lay on the leaf, and print the design by pressing on hot
brass or other metal types. Or use bronze powders
mixed with japan drier and boiled linseed oil and ap-
plied by a metal or rubber stamp.

(2029) W. H. L. asks: Why does the
paint on some buildings crack and peel off, and is there
any known preventive ? A. Outsides of buildings that
have been many times painted will blister and peel
under the heat of the sun, which generates a vapor or
gas on the inner surface of the new paint; the old paint
being weathered and partly decomposed, eagily parts
from the new coat. In a few cases the surface of
the wood beneath the paint separates from the paint by
difference in expansion caused by great changes in tem-
perature and a poor priming coat. It can be prevented
when the first or priming coat is an oil paint and the
wood dry. Green wood is also a cause of blistering.

(2030) M. A. X. asks: What indicated
horse power has a plain 10 X12 slide valve engine cutting
off at 5, running 250 revolutions, under 80 pounds boiler
pressure, feed pipe well protected with asbestos ? What
is actual horse power? Please give simple and plain di-
rections for calculating about the actual horse power of
an engine. A. Your engine will indicate 86 horse
power. Its actual horse power will be its indicated
horse power less its friction, which may range from 5
to 8 per cent, say about 80 horse power. The computa-
tion is : multiply the square of the diameter of the pis-
ton by 0°7854, and this product by the mean pressure
due to the cut-off, and this product by the piston speed
in feet per minute. Divide the last product by 33,000
for the indicated horse power. The pressure due to
cut-off in your statement is 9214 per cent of the boiler
pressure, and for all other points of cut-off is tabulated
in Haswell’s ** Engineer’s Pocket Book,” which should
be in the hands of every engineer. We mail it for the
price, $4. The computation of mean pressurerequires
the use of logarithms, while the tables afford a ready
reference.

(2031) J. G. writes: 1. Will dry plates
that have been spoiled by light do to make photo. reliefs?
Can spoiled plates be used in any way ? A. Spoiled
or *‘light struck » dry plates are useless. 2. I havea lot
of old copper plates that have been used to amalgainate
gold in a quartz mill; now is there any way I can sepa-
rate the gold from the copper? A. We know of no
way of economically separating gold as you specify.
The plates could be dissolved in nitric acid or could
be oxidized by igniting in a proper furnace, and then
the solution effected in sulphuric acid. The latter is
cheaper.

(2032) A. W. E. asks: 1. How many feet
to the ohm of commercial copper wire No. 36, of No. 24
German silver wire? A, Copper No. 36, 232 feet to the
ohm. German silver No. 24, 29 feet (approximately).
This length differs with different specimens. 2. How
much wire is necessary for the field magnet of the dy-
namo described in No. 161, for the armatu:e ? A. Seven
pounds on the field magnet and about € pound on the
armature. 3. Are the tangents of the deflections of the
tangent galvanometer proportional to the number of
amperes or the number of volts? A. Amperes. 4. Is not
the heating of wire due to the number of amperes, and
not volts? If so, how can the expansion voltmeter de-
scribed on paged451, Experimental Science, record volts ?

E
A. Volts and amperes cannot be separated. If —=C,
R

CXR=E. The instrument may be constructed as a
voltmeter or amperemeter.

(2033) S. E. M. writes : 1. Will you state
the process of manufacture of porous cups for galvanic
or secondary batteries, and the materials used with the
clay? A. They are made of unglazed clay by baking in
a kiln. 2. May such cups or plates of the same ma-
terials be manufactured of a greater degree of porosity
than is given to such cups and plates as ordinarily
made, and if 8o, by what process ? A. By mixing saw-
dust or sand with the material its porosity may be in-
creased. 3. Is there any treatise upon the manufacture
of the article? A. We know of none, and it is not
easy to find out the approved formulas in practical use
by manufacturers.

(2034) O. L. J. asks: 1. The wire for the
armature ring is to be varnished with shellac and left to
dry before winding on the spool. Will it make any dif-
ferenceif I do as follows? Shellac the paper on the
spool and wind one layer of wire. Then carefully shel-
lac this layer of wire and let it dry. Wind another
layer, shellac, and let dry, and so on until the required
thickness is obtained. What is the object of shellacking
the wires? A. Your plan will answer. The wires are
shellacked to prevent Foucault currents in the armature

core. 2. Can the motor be run by a set of sulphate of
copper batteries, using copper and zinc plates ? If so,
how many cells should I use, and what gize of plates ?
Would this require any difference in construction of
motor ? A. The sulphate of copper battery is not well
adapted to running motors. A motor to be run by a
sulphate of copper battery should have the same re-
sistance as the battery. 3. What size of wire should I
use in connecting the battery with the motor? A. No.
16. 4. How thick is No. 18 wire (of any kind) Am.
W. G.? A. 1'024 millimeters Am. W. G. :

(2035) G. R. B. asks: How can I puta
brown finish on a gun barrel orrifle? A. Mix 16 parts
sweet spirit of niter, 12 parts of solution of sulphate of
iron, 12 parts butter of antimony, and 16 parts sulphate
of copper. Let itstand 24 hours, add 500 parts rain
water, and it is ready for use. The above 18 to be ap-
plied to the perfectly clean and polished barrel, in
whose cleaning lime water may be used and allowed to
stay onfor 24 hours. One or more repetitions of the
process will be necessary. Finally clean up and polish
with sweet oil.

(2036) A. W. writes: 1. I want to find
out, if possible, how to make an ink (black) or paint
which when drawn with on common blank paper will
fade when heated, or a composition for a crayon which
will write black on blank paper and which will disappear
entirely when heated. A. Use a dilute solution of
starch colored with a little iodine. 2. U would like to
know how to soften common colored crayons, such as
are used for blackboards in schools, so I can usethem
on blank paper for sketching, etc. A. You cannot
soften them.

(2037) W. R. W. asks how an induction
coil is made with a brass regulating tube. A. The coil
ismadein the usual way. It is supported at one end,
and the regulation is effected by sliding a brass tube
over the exterior of the secondary coil.

(2038) G. W. M. asks (1) what to apply
to type on which kerosene has been spilled to make 1t
‘“take ™ ink. A. Kerosene ought not to interferc.
Brush off with bolling water and a stiff brush. 2. Re-
fer me to some good work on wood engraving, suitable
for one learning the art. A. We recommend Brown’s
“Wood Engraving,” $1, also Emerson’s * Wood En-
graving,” $1.

(2039) C. C. L. asks how to make carbon
paper such as is used in writing on yellow telegraph
operator’s paper. A. Mix by heat beeswax, lard oil,
and lampblack or other solid pigment, and apply to the
paper with a hot iron.

(2040) G. W. C. asks the physiological
process by which we feel a soreness of the muscles the
day after prolonged and unusunal exertion. A. Itispre-
sumably due to a phase of inflammation brought about
by unusual exertion of the parts.

(2041) W. B. R. asks for a white substance
that will dissolve in gelatine, which 18 transparent, 8o it
can be used as a substitute for opal glass transparency.
A. Your best line for experiment would probably be
to use shellac or some similar gum dissolved in alcohol
and added to the gelatine.

(2042) P. J. W. asks the best method of
restoring the luster on an old guttapercha walking cane
that has become dingy and scratched from usage. A.
Use very fine emery followed by rottenstone and water
Blotting paper may be used in its application.

(2043) A. L. asks for a receipt for a glue
that will make leather adhere to iron. A. Add about
5 per cent of glycerine to good glue, and just before
using add 5 per cent extract of oak bark or tannic
acid. Use thick and hot.

(R044) F. E. F. asks for a cheap fire-
proofing forwood. I wanta mixture in which to satu-
rate large quantities of wood, to be painted afterward.
A. Several formulas have been published. One is as
follows: 33 parts chloride of manganese, 20 parts ortho-
phosphoric acid, 12 parts carbouate of magnesia, 10
parts boracic acid, and 25 parts chloride of ammonium
in 1,000 parts of water. This and one or two other
methods are given in * Facts Worth Knowing,” $3.50
by mail. Also see answer to query No. 986.

(2045) C. A. McM. asks (1) how many six
inch Grenet batteries it will take to run a six candle
power incandescent larap. A. 8 to 10. 2. Would it be
better to get 12 inch same kind of batteries? A.. Not for
thislamp. 3. How many Leclanche disk batteries will
it take to run the same lamp? A. It would take a large
number of Leclanche batteries. Probably not less than
60 cells, connected 6 in parallel and 10 in series.

(2046) A. F. asks: 1. What ampere and
voltage is required forspark coil ; wire core, 1 by 6 inches,
No. 16 magnet wire 5 pounds? A. Use four or five volts
E. M. F. and one ampere of current. 2. Does it lose in
amperes all it gains in volts ? A. No, 3. How long a
spark would said coil make with a given current? A.
You might get a 1g spark from the coil you describe.

(2047) E. D. asks regarding the lasting
qualities of artificial ice and natural ice; which will
last the longest, temperature in each case being equal ?
A. One will last as longas the other, all things being
equal.

(2048) J. D. writes : Dynaumite is said to
“blow down.” Isits force any greater downthanin
any other direction ? A. No; its energy is equally ex-
pended in all directions.

(2049) L. M. T. writes: 1. T have made
a small dynamo machine as described in SciENTIFIC
AMERICAN SUPPLEMENT, No. 161. The armature, which
is of the Siemens type, wabbles slightly, and is also
loose in its bearings, so that when running at a
moderately high speed, it vibrates. Would this be a
detriment to the machine in its not furnishing as much
current as it would if it were not in the condition de-
scribed? A. Without doubt the machine would give
better results if more perfect. 2. If this machine were
in order, 8o that it furnished the amount of current
designed for it to produce, would it ‘‘form”™ and
charge an accumulator made of two plates of 1-16 inch
lead, 10 inches wide and 3 feet long, wrapped up in a
spiral form and immersed in 1 part sulphuric acid and
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10 of water, and having about 10 square feet of active
surface? If so, how is it done? A. You can form the
battery by connecting it with the dynamo for six hours,
then discharging it and again connecting it with the
dynamo iu the opposite direction for about 5 or 6 hours,
again discharging the battery and charging in the op-
posite direction for 6 hours, and 8o on until the battery
has been charged and discharged 10 or 12 times. The
battery should always be charged in the same direction
after forming. 3. Why is it that when the connections
are made on the machine as described in said SciEN-
TIFIC AMERICAN SUPPLEMENT, No. 161, so as to shunt
the current off ihe machine, ¢. e., by placing a wire
between the binding posts and running a wire from
each of said posts, that the current will not flow
through the wires leading from the posts, but flows
through the most direct route back through the arma-
ture and field magnets, and thus throwing the belt off?
For what purpose is resistance used in connection with
dynamo machines? A. The current always takes the
path of least resistance. Resistance is generally used
in connection with shunt-wound dynamos. It is placed
in the field magnet circuit, and is varied for the regula-
tion of the current.

(2050) Dynamo asks: 1. Would not a
solid iron casting do for the ficld magnet of the simpler
electric motor? If so, what kind of iron would be the
best to make it out of? A. A casting of soft gray iron
will answer for the field magnet of the simple motor.
For convenience in winding, it might be made in two
pieces well fitted and bolted together at theends. 2. In
forming the armature ring, would an iron ring do just
as well as the wire? If it should, what kind of iron
would be the best? A. Iron wire is preferable to solid
iron for thering. 3. As the armature ring is insulated
with tape, why would not a woodenring do just as well?
Not that I want to make it that way, but as it is insu-
lated, what good does the ring do? A. The iron in-
creases the inductive effect of the field magnet. There
is no insulator of magnetism. 4. [n forming the field
magnet, instead of having only 33 ft., I have got 3614
ft. in it? Will the extra 3 ft. make any difference? A. It
will make no material difference. 5. In winding the
field magnet, what is the reason it has such magnetic
force when it is insulated with tape and the wire is
covered? A. See last clause of answer to No. 3.

(2051) F. F. C. writes: 1. It is stated in
Tyndall’s pamphlet on elementary lectures in frictional
electricity, that ¢ Frictional electricity has to pass
on or through ponderable matter to pass from one
point to another.,”” Now in the double barometric
tubes of Cavendish how is it that electricity passes from
one mercurial surface over to the other? Or is not the
space above the mercury in barometer a perfect
vacuum? If not, why? A. The space above the mer-
cury in a barometer is not a perfect vacuum. It con-
tains a little air and vapor of mercury. 2. In Hopkins’
* Experimental Science,” pages 430 and 431, it states
that when 12 cells are connected in serieg, each having
a resistance of b onms, the total internal resistance
will be 60 ohms ; and when the same cells are con-
nected parallel, the resistance of the whole battery is
only 5-12 ohm. What is an explanation of this great
difference in the two arrangements? I should think the
internal resistance in the second case would be 5 ohms
for the whole battery. A. The statement is of the
most elementary kind, and should need no explanation.
Consider each cell as representing a piece of wire of 5
ohms resistance. Twelve such pieces put in parallel
would give twelve times as good a passage for the cur-
rent as a single one. Twelve pipes in parallel would
give twelve times as good a passage for water as a
single one. 3. What chemical changes causes molasses
candy, while hot, when pulled to become a lighter
color? A. A difference in the grain, owing probably to
mechanically included air as the cause. There is no
chemical change involved. 4. Why does not copper
with sulphuric acid give hydrogen instead of sulphur
dioxide, while zinc and sulphuric acid gives hydrogen?
A. Electro-negative metals having low aflinity for
oxygen all act in this way. They cannot decompose
readily the molecule of water, but can reduce sul-
phuric oxide. Zincin sulphuric acid attacks the water
molecule only. Why it does not reduce the sulphuric
oxide is impossible to say.

(R052) J. F. M. asks: 1. How to mend
rubber boots so they will stick and not come off. A.
Use Irdia rubber cement or gutta percha dissolved in
bisulphide of carbon. See our SUPPLEMENT, Nos. 249,
251, and 252. 2. Do they employ heat to put on the
patching? A. Yes, if gutta-percha is used; very little
if India rubber cement.

(2053) A. J. K. asks: Is there any
flexible tubing, like rubber tubing or other material,
made that will stand the action of gasoline? A. Good
quality vulcanized rubber tubing will do this for a con-
siderable time.

(2054) J. M. C. asks: 1. Will you
kindly tell me how to treat new cotton cloth (cheese
cloth for example) which upon contact with water is
impervious to it, 8o that the cloth will instantly absorb
upon contact? A. Boil in a five per cent solution of
caustic soda, followed by boiling in a five per cent solu-
tion of bleaching powder. Immerse in dilute muriatic
acid, wash, treat again with soda and wash. Probably
a single treatment with soda followed by washing will
answer your purposes. 2. What material will absorb
the greatest amount of water as compared to its bulk?
A. Cotton prepared as above (absorbent cotton of the
druggists) or sponge among common substances.

(2055) M. R. asks: 1. How to make a
hole in the tottom of a perfume bottle? A. Drill it
with afile whose endhas been broken off, so as to give
arough cutting surface. The file should be worked by
a carpenter’s brace or drill stock. Use turpentine and
camphor as lubricant. 2. How or where to get best in-
formation on copper and steel plate engraving and
printing. A. Several manuals have been published,
treating of such subjects, which we can supply by mail
on application.

(056) J. H. F. agks: 1. A simple test
for the detection of acid in illuminating oil. Something
more accurate than litmus paper. A. Shake a sample
of the oil with water, color the water with litmus, or
violet phenol phthaleine solution, and if it doesnot
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show an acid reaction, evaporate on a water bath until
concentrated. If it still shows none, the oil is free
from sulphuric acid. Or the water may be evaporated
withalittle white sugar on a water bath. Sulphuric acid
if present will darken or blacken the sugar. 2. How many
volumes of gas or vapor will one volume of crude oil
produce when distilled? A. This all depends on the
circumstances of the case. Ata high temperature one
hundred or more cubic feet may be produced. By
*“cracking,” the quantity of vapor is also increased. A
definite answer cannot be given. 3. A tank of oil is
situated on a hill. Commencing at the tank, we lay a
four inch pipe half way down the hill, and a six inch
pipe the balance of the way. Will this discharge more
oil than it would if the position of the pipee was re-
versed? A. It1s immaterial. 4. Suppose a still is dis-
charging gas through a two, three, or four inch pipe,
say 200 to 400 feet long, with the gas burning at the end
of the pipe. If a partial vacuum was created in tke
still, could the fire travel back through the pipe and ex-
plode the still? A. Yes: even if no explosion took
place, a very violent fire might be produced in the still,
which might produce very serious results.

(2057) R. T. D. writes: I live in a
semitropical climate, where beer, imported from
England, sometimes arrives soured and unfit to drink.
This is thrown away, which scems agreat waste. Can-
not it be converted into table vinegar? A. No. The
percentage of alcohol is too low.

(2058) M. H. C. asks: 1. Please tell me
themost convenient and practical way for cleaning oil
cloth. A. Wash with soap and water. 2. What is the
best manner to clean hair brushes? A. Wash with
weak solution of washing soda, rinse out all the soda,
and expose to sun. 3. Give names of the materials and
the proportions required for the Leclanche cell. A.
Outer cell, zinc rod unamalgamated in solution of sal
ammoniac; inner porous cell, a plate of carbon sur-
rounded by a mixture of 60 parts graphite and 40 parts
pyrolusite (binoxide of manganese), both well sifted free
. from dust.

(2059) A. O. C. asks for the process of
making rubber combs. A. The rubber is vulcanized in
shape and the teeth are cut out of the solid. We refer
you to our SUPPLEMENT, Nos. 249, 251, and 252, for
details of India rubber manufacture.

(2060) S. P. A. asks: Do stone and
other minerals grow in size? A. They do not, properly
speaking. The genesis of minerals is a very compre-
hensive study, and involves a knowledge of many com-
plicated reactions. Minerals are constantly being
formed in the operations of nature, one mineral chang-
ing into another by loss of some of its constituents or
other changes. Carbonates are continually being
deposited from water holding them in solution, and even
the acid products of decaying vegetation play an im-
portant part in mineral history.

(2061) A. W. P. asks: 1. Could the 8
light dynamo described in SuppLEMENT, No. 600, be
ueed to charge a storage battery at a distance of 40 or
50 rods ? A. Yes; provided you use a conductor of
sufficient size, say No. 9 or 10 copper wire. 2. Could
a sufficient number of batteries be used to light the
same number of lamps as from dynamo direct? How
many storage batteries would be required ? A. You
can light the same number or a greater number. To
run 50 volt lamps you should.have 26 cells. For 20 volt
lamps, 11 cells. These will run respectively 25 and 10
lamps or any smaller number. 3. Could enough cur-
rent be generated during 10 hours of the day to light 8
50 volt lamps for 3 or 4 hours each night? A. Yes; you
could probably charge your batteries in 7 hours. 4.
What size and kind of wire would be required from dy-
namo to battery and also from battery to lamps? A.
See No. 1. The distance of the lamps from the battery
if near No. 16, would answer. 5. Is there a book on
the above subject ? A. Consult Badt’s *‘ Incandescent
Wiring.” 6. What kind of battery would be bhest for
running simple electric motor described in ** Experi-
mental Science’ ? Would the large Bunsen cell, called
by dealers nickel plating battery, run it? How many
cells would be required to start it and how many to
run it to its full capacity? A. The large Bunsen would
answer very well. Yon would need 6 or 8cells con-
nected two In parallel.

(2062) N. B. asks: How is tin stained
different colors, as seen on trunks ? A. Use as a body
shellac or gum sandarac varnish. To make it adhere
add to it 14 part of boracic acid to1,000 parts of lacquer.
Color with suitable pigments, such as gzamhoge, Prussian
blue, or carmine. Aniline colors may be used, but tend

to fade. Excellent results may be attained by adding
a little castor oil, which makes the lacquer much
tougher.

(2063) J. C. G. asks: 1. Is it as safe to
walk on an electric railroad track during a thunder
storm as anywhere else? A. Yes 2. Are houses two
hundred feetfrom the wires anywise protected by them?
A. Not to any perceptible extent. 3. Are persons with
dynamosand engines in a power house as safe or safer
than anywhere elge during a thunder storm ? A. They
arerather more exposed than elsewhere.

(2064) F. E. D. asks for a receipt for
softening hard water, the same to be used for bathing
purposes at our gymnasium. We use hard water,which
is not the best for bathing purposes. A. The proper
treatment depends on the nature of the water. If due
to gypsum, it cannot be cured. If due to bicarborate
of lime, an addition of an equivalent of lime to each
equivalent of the bicarbonate wili precipitate the lime,
after which it should be allowed to settle.

(2085) E. B. asks : Please tell me which
is the best way to make beer clear (clean) and also give
it a red color. A. Dissolve 1 ounce isinglass in 1 quart
weak vinegar or hard beer, add good beer enough to
make 1gallon. This is called finings. To use it take
for a barrel of the beer 1 or 2 pints and beat it up
with about a gallon or two of the beer in a bucket until
1t is frotliy, then add to the liquor in the barrel.stirring
well through the bung hole. Do not use artificial color.
Caramel (burned sugar) will darken it,

TO INVENTORS.

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

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

March 11, 1890,
AND EACH BEARING THAT DATE.

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

Adding machine, E. E. Witter......... .....ccooae 423,364
Addressing machine, M. Siersdorfer.. .......... ... 423,185
Aerated beverages. apparatus for charging recep-
tacles with, G. Matthews.................... ...
Alarm. See Anchor alarm. Burglar alarm. Gas
pipe alarm.
Alarm lock, G. J. Keller. ... 423,328
Alloy, W. V. Shelton ... 423,281
Anchor alarm and tide tell- tale. J W.Jones... .. 423,166
Annealing furnace, E. A. Harvey.................. 423,049
Annunciator, automatic electrical, B. . 422,981
Ant trap,J. L. Stillman.......ccoveiiiiiiiniennnnnnn. 423,190
Armature, R. L. Cohen ... 423,026
Atomizer, J. F. Windolph.. . 423,198
Axle nut and washer, vehlcle. J. L. Sullivan.. . 425,191
Bagasse drier, M. Espinosa... 428140
Banjo, A. C. Fairbanks . 423231
Baseball score keeper, F. Collyer.. 423,027
Batteries, preparing active material for sec-
ondary, C. SOTIeY...covtireeriernieenronesnnsronnns
Battery. See Galvanic battery. Secondary bat-
tery.
Battery terminals, connecting device for, R. N. &

J. C. Chamberlain..............ooiiiiiiiiiia, 423,310
Bell and annunciator, mechanical call, A. Rosen-

DOTE ottt e ooeo. 423,345
Bicycle, G. M. Hendee...ccooeeveeiiiieinieinnnnnnns 423,249
Bit. See Bridle bit.

Block. See Wire block.

Board. See Key board. Wash board.

Boiler, T. L. Sturtevant
Boiler, T. L. & T. J. Sturtevant..
Boiler safety attachment, J. Watso

.. 422,994
.. 422,995
. 423,098

Boiler setting, D. King................. .. 423,170
Boller tube scraper, J. B. Christoffel.. .. 423,128
Bolt, D. Austermuhl, Jr............ .. 423,109
Bonnet, child’s, J. Heller . .. 423,053
Book index and casing. G. A. Pratt....... . 4971

Book or parcel carrier, S. Fry........ . 423,380

Boring machine, blind stile, W. & J. A Aycock... 423,110
Bottles, drinking cup attachment for, W. E. Pow-
€l e ittt e ceeeeeeaas 423,275

Box. See Letter box. Safety deposit box.

Box fastener, C. W. Beehler . 423,303

Box fastener, J. B. Hoagland . 428,155

Brace. See Piano string frame brace.

Bracelet and making the same, F. Hartje.......... 423,246

Brake. See Car brake. Slot brake. Track brake.
Wagon brake.

Bread, making malted, J. Montgomerie............ 423263

Brick machine, repress, R. A. Willett.. .. 423,401
Bridge flooring, C. W. Carman .. 423126
Bridle bit, J. H. Allen............ ..... .. 422,900
Broom fastener, whisk, H. W. Judevine............ 423,167
Buildings, siding for, G. L. Harvey. 423,050
Burglar alarm, J. Vogel . 423,195

Burner. See Hydrocarbon burner. Injector
burner. Vapor burner.
Button, F. B. Bristol.......ccccoiiiiiiiiiieeniinn.,

Button and button fastener, Murdock & Lesher

423370
. 422,962

Buttonholes, pattern device for making re-en-
force, C. Keeler .. 423,327
Cable lifter, hand, J. Volk.. . 423,293

Cables, adjusting device for hoisting, N. E. Green
Calipers, slide, M. F. Smith... .......cooviiivnnn..
Camera. See Photographic camera.
Can. See Oil can.

Can testing apparatus, J. W. Roberts..
Can top, M. ¥. Hamsley... .
Candle holder, A. Stelzner..

422,933
423,284

. 423,083
422,935
. 422,989

Carbrake, W. D. Sargent . . 423,279
Car brake and starter, E. Dredge... 423.225
Car coupling, G. F. Harlan........ 423,152
Car coupling, J. Phelps.......c.ceeeviiiiiiiiiiii. 425,340

Car coupling, R. ¥ Silliman .
Car coupling, D. Y. Wilson . 423297
Car door fastening, R. D. Cleveland ... ... 423,404
Car door, grain,C. H. & J. P. Emery................ 423,041
Car, electric motor, D. C. Voss . 423,400
Car, fruit, R. D. Coulter......... . 422,920
Car gearing, steam street, C. I.. Snyder . 423,397
Car heater, railway, Bell & Armstrong . . 425,369
Car, log, C. D. Scott..... . 423,086
Car, road, L. 1. Griffin. .. 423,242
Car, step, F. W. Miller.. . 423,262
Car, street, C. L. Snyder.. ....... . 423.3%
Cars, grain door for, E. D, Bronner et al . 422,909
Cars, ladder for sleeping, W. Ford...... ........... 423237
Cars. water trough for cattle, K. E. Canda.. .. 423123
Carburetor, L. C. Huber . 423,257
Carriage, child’s, C. C. Shults. 423,089
Carriage fender, C. S. Caffrey..............ccoeevnne 423,024
Carrier. See Book or parcel carrier.

Cart, road, G. Bryanton.
Cart, road, P. W. Fergus
Cart, road, R. D. Scott....
Caster, W. Livingstone.........
Casting steel, apparatus for, W.

. 422,983

. ... 423,307

. 423,143
. 423,087
. 423,065
. 423375

M. Cooper.

Cauterizing apparatus, F. M. S. Roy.. veeen.. 423,393
Center pieces, etc., composition for, .1 H Arner 423,108
Chain, drive, F. Eckstein, .Jr 423,088
Chain, drive, J. H. Lorimer.... . 422,955

Chair. See Railway rail chair.
Check hook, A. O. Payne............ «oevvvvvnnnnnnn.
Chopper. See Cotton chopper.
Chuck, bit, J. W. Miller

423,178

423,386

Chuck, lathe, 8. D. Hollenbeck ... 428253
Churn, A. B. Lang........ . ... 422,950
Churn, W. H. Wells ....... . 423,362

Churn, Wroughton & Moore.......
Cigar piercer or drill, L. L.. Dyckman..
Clamp. See Sewing machine needle clamp.
Clamping device, spring, [. W, Heysinger..........
Cleaner, See Harrow cleaner.

. 423,365
. 423,138

423.054

Clock, A. M. Lane....c.cocvvveer vrvevenninnnnnienes
Closet. See Water closet.

Cioth cutting machine, P. Howe.. 423,056
Clothes drier, R. P. & A. H. Lake. . 422,949
Clutch, triction, P. Medart.... .. .. . 423333

Cock, compression, T. C. Booth...............

.. 422.906
Coin and automatically delivering a receipt there-

for, apparatus for receiving, 1. K. Clifford...... 423,313
Coin controlled apparatus, J. K. Neiswanger...... 423,073
Collar fastening, horse, F. E. Freeman .. 423,043
Collar fastening, horse, J. Straus . 423,350

Commutator brush holder, J. C. Chamberlain..
Conveyer, slatted apron, T. S. Miller
Cooling and refrigerating apparatus, H. J. W. 8.

. 423,309
423,069

. 423,133

Core, mould, R. J. Gatling.. ..... ...l ... 423,045
Corn husker and fodder cutter, combined, Galt &

Tracy . 422,932

Corset, E. L. Smith......cccuuuu... 422,985

Cotton chopper, W. J. Leaird et al.. 423,331
Cotton chopper and cultivator, W. D Porte . 423179
Cotton conveying and cleaning apparatus, W. E.

423,040
. 423,374
423,093

Counting register, M. H. Coffin.
Coupler, A. Sweetland
Coupling. See Car coupling.

Electric motor
coupling. Pipe coupling. Thill coupling.
Crate, butter, W. H. Ferguson............c.........

423,144

Crusher. See Stone crusher.
Cultivator, E. Poole ... 423,342
Cultivator attachment, I.. M. Reed.... . 422,973

Com-~

J. L.

Cultivator attact t, tonguel

422,919

423,029
. 423187
. 423.009
. 423,102
... 423291
422,901, 422,902

Curtain fixture, F. Spitz
Cut nail, W. Wickersham.
Cut-out, thermal, J. J. Wood...

Cylinder head or cover, I.. Trapp
Dam, W.D. Arnett...........o....

Dash, vehicle, Peters & Walton ... 422970
Dental drill, A. Retter............ ....... . 423,344
Dental plugger, automatic, H. C. Ballard... ...... 423,205
Die. See Wire drawing die.

Ditching machine, H. Kelley..............cooovvanen 423,329

Door, folding, Ney & Baumgartner.. . 423,176
Door hanger, J. Schlutter............ . 423280
Door securer, M. Renshaw . 423,343

Dramatic effects, apparatus for producing 1l]u-
sory, J. W.Knell . 423,111
Drawer, furniture, E. F. Waller . 423,196
Drier. See Bagasse drier. Clothes drier.
ber drier.

Lum-

Drill. See Dental drill.
Drilling machine attachment, S. R. Payne . ... 423,269
Drum, J. D. Legault . 423,060

Dye, green, A. F. Polrrier..
Easel, G. .. Hann......... . 423,151
Egg tester, A. H. Stille y . 422,991
Electric apparatus, coin-operated, J. 8. Wallace..

. 423,341

423,361
Electric conductors, laying, T. J. Cope .. 423134
Electric conduit, underground, A. Bruner.. . 423028

Electric lighting, system of arc and incandescent,
422,910

.. 423,210
Electric motor coupling. E. W. Rice, Jr . 422,975
Electric or other apparatus, casing for, L. S

WOOADUTY..uiteiiiininiiinieneieineiennnennns
Electric system, overhead, W. Vogler........ .. 423,004
Electrically controlled elevator, W. J. Paine...... 422,965
Electric motor, H. R. Butterfield ........... .....

423,014

. 422,911

Electrode for galvanic batteries, zine, G. D’Infre-

ville. . 422,925
Electroplating non-metallic articl

low 423,101
Elevator. See Electrically controlled elevator.

Harvester elevator.
Elevator controlling device, T. P. Ford............ 423,236
End gate, J. W. Sly.. . 423.348

End gate, wagon, Steuerwald & Cording.. . 423,189

Engine. See Gas and steam engine. Manne en-
gine. Multiple cylinder engine. Steam en-
gine.

Envelope, S. Duryee
Envelope opener. N. R. Streeter..

... 423226
. 423,351

Eraser, ink, M. D. Fowler..... 423.258
Explosive, S. H. Emmens 423.230
Farm gate, 8. W. Lane...............oooeeiiiiinn.n. 423,330
Fastening or clasping device, J. A. Turnbull . 423,000
Faucet, siphon, M. M. Davis...........coovvveeinnnn 423,031
Fence, J. A. E. Anderson 423,201
Fence machine, Smith & Wilson. . 423,395

Fence machines, twisting wheel for, H. D. Robm-

422.977
423,316

Eencemakmg machine, M. Gleason..

Fence pickets, die for shearing, Emerson & Kurtz 422,929
Fence, wire, H. S. Moran 423,336
Fence wire tightener, J. M. Kelly... 423.382
Fender. See Carriage fender.

Fertilizers, making phosphatic, E. R. Hodgkins... 423,320

Firearm lock, Fox & Wheeler . ... 422,930
Fire extinguisher, .. W. Taylor 354, 423,355
Fire extinguishing apparatus, stationary W.C.

... 423,256
Fiat iron, J. Davis . 423,376
Flour receptacle and sifter. N. M. Harrison. 422,931
Flue cleaning device, M. D. Osgood . 423268

Flushing tank, J. A. Morrison....
Fodder binder, G. W. Willison. 423.010
Fodder fork, W. H. CrOW.........coevvunnen ... 422,922
Forge pan, dished, H. B. Keiper... ................ 423,168
Fork. See Fodder fork.
Frame. See Quilting frame.
Fuel, artificial, J. Bowing ... 422,907
Funnel,D. Bothwell............coveevirnnennns . 423,021
Furnace. See Annealing furnace. Hot air fur-
nace. Hydrocarbon furnace.
Furnace grate, K. D. Livermore..............cc.....
Furnaces, apparatus for generating and burning
gaseous fuel in, E. P. Shetter
Gauge. See Water gauge.
Gaugingrod, A. M. Hill ........coiviiiiiiiiiniennen.
Game apparatus, T. C. Massey........
Galvanic baltery, dry, I.. Moorthamers..
Gas and steam engine, compound, A. B. Drautz...
Gas, apparatus for the manufacture of oil, W. B.

. 422,961

422,954

.................... 423,347
423,154
. 423,066
422,335
423,224

Frink. ..oooiiiiiiiiis ciiii it e e 423,044
(Gas pipe alarm, A. Miesse........... .......oueeeee 423,385
Gate. See End gate. Farm gate.

Gate, B.Buell..o.ooiiiiin ciiii i e 423,308

Gate,J. Chambers.... .....ovvviiiiininniieennnnnnnns
Glass mould for casting feet to blown bowls, M
J.Mortonetal.... . .......ev ceiiiiiinnnn.
Goad, D. H. Talbot..
Gong, car, F. B. Rae
Governor, O. K. Cole...
Grain binder, F. G. Becker. . 423,115
Grain binder, E. M. Kellogg.. . . 422,917
Grain binder, M. L. Nichols.................. 42’3.267 423,389
Grain binder knotting device, A. O. Carman,
423,124, 423,125
423,304

423,216

423.264
... 423,353
... 423392

. 423221

Grain separator, B. T. Boomer
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423,058 | Grate and heater, open, W. S. Essick....... ....... 423,141
Grinding machine, T'. Handloser....... ....... .... 423.243

Grinding spherical balls, machine for, W. D,

Ormsby.....coviiiiiiis viieiiiiiiaiaas . 422,966
Guard. See Keyhole guard.
Hammer, power, k. W, Taylor............ ......... 422,996
Hanger. See Door hanger. Pipe hanger. To-

bacco hanger.
Harness rosette, L. D. Jones... ...... .. 423,32
Harrow cleaner, Deuscher & Snider. . .. 423,032
Harrow, spring tooth, F. E. Church.... .. 428,218
Harvester elevator, C. D. Towne .. 423,290
Hay elevator track, J. E. Porter.. .. 423274
Hay rake, S. B. Gilliland............ccoviiiiinns vennes 423,146
Heater. See Car heater.
Heating apparatus, electric, M. W. Dewey....... . 423,223
Heel stiffener machine, L. P. Pell........  ...... 428,271

Hide or skin stretching machine, G. E. Danforth. 423,030
Hinge, A. H. Hastings . 423,247
Hinge, G. A. Stillman 423,287
Hinge mechanism for doors of safes or vaults, .

J. Gross
Hinge, spring, N. Linsley.

423.149
. 422,952

Holder. See Candle holder. Commutator brush
holder. Line holder. Paper holder. Pen
holder. Stereotype plate holder.

Hook. See Check hook. Whiffletree hook.

Horseshoe, D. 8. Jaffray.......coeveees vivviininnn.. 423,162

Hose couplings, machine for applying, J. A.

.. 423,106
. 422,921
423,265
423,360
. 423,011

Hub, vehicle, B. T. Wade.............
Hydrocarbon burner, Wilson & Mason.
Hydrocarbon furnace. M. R. Flagg... .. 422927
Hydrocarbon motor, E. Butler ... 423,214
Ice, apparatus for the manufacture of, J. W.
Brook . 423306

Ice block mould, J. W. Brook. . 423306
Ice cream freezer, L. Stevenson... .......... . 428,092
Infusions, apparatus for making, J. Childs . . 423,127
Injector burner, hydrocarbon, C. Cole.............. 423,131
Iron. See Flat iron.
Jar, K. B.Gunkle........ ccoooeniviiiiiiiiiiiiinan, . 422934
Journal, anti-friction, B. Beaupre. ... 422,903
Keyboard,A. Newell ... ... 423,076
Keyboards, applying celluloid to, A. Newell ... 423,075
Keybnards, making. Zeidler & Newell ........... .. 423,104
Key frstener, T. B. Armstead....... c.ceveen senenne 423.107
Keyhole guard, O. Stoddard.... 4.3,319
Kitchen cabinet, J. M. Carver 423,025
Knitting machine, circular, J. W. Pike......... ... 423,080
Knitting machines, rneedle cylinder and needle
for circular, Harley & Diebel. . . 423,244
Knitting machines, take-up mechanism for circu-
lar,J. W. PiK€... ...ciieerniiiieiiiiieeninnnenns 423,019
Knob, sheet metal, C. C. Andrews........... ...... 423,203
Knockdown table, G. .. Keller........ .. . 423,259
Lamp, carbureting street, T. W. Young. ... 423367
Lamp collar, hinged, A. D. C. Vest . . 423.359
Lamp, portable electric, A. H. Bauer... 423,207
Lamps, appliance for use with incandescent gas,
... 423317
Land roller, S. Hazen . 423,248
Lathe, turret, C. S. Sherman. . 423,088

Leather scraps, machine for grinding, H. Leavitt. 423.384

Letter box, R.G. Ward. ..........cooooiiiiinn conee 423,007
Iafter. See Cable lifter.
Lifting machine, coin-controlled self-registering,

L. . 423,035
Line fastener, W. B. Clark... . 423,312
Line holder, H. W. Taylor. . 422997
Liniment, . W. Jones.................... . 422,946
Liquids, machine for agitating, Smith & Dillon.... 423,285
Lock. See Alarm lock. Firearm lock. Nut lock.

Permutation lock.

L.ocomotive boilers, protecting blast or exhaust

pipes for, J. Y. Smith . 423,283
[,oom driving mechanism, H. Wyman. .. 423,108
Loom shuttle motion, R. Turner.... ............... 423,09
Lubricating device, C. Andersson. .. 423,202
Lubricator, E. Humphreys . 423,057
Lumber drier, J. W. Adriance........ ...... ....... 423,301
Magnet for dynamos, field, Thompson & Rohrer.. 422999
Marine engine, horizontal, F. M. Brown............ 423,120
Mat. See Wire mat.

Merchandise package, G. Owens.................... 422,947

Metal planishing machine, E. A. Harvey. .. 423,048
Metal sawing machine, J. Robison...... .. 423,278
Metallic ring, H. E. Kelley.... .. . 423,260
Metallurgical plant, H. Aiken........ ...........ce0 423,199
Meter. See Electric meter. Water meter.

Mill. See Roller mill.

Mixing and kneading machine, J. Bertels.......... 423,020
Mould. See Glass mould. Ice block mould.

Motion, device for converting,.J. W. James........ 423,322
Motive agents, apparatus for distributing. V. H.

Tomlinson.......oovvvviiiiiiiiiiiiies cieveennnn 423,192
Motor. See Electric motor. Hydrocarbon

motor.

Mower, J. I. Eavenson...........ccoeveivn coiniiinnnns 423,314
Multiple cylinder engine, C. I.. Snyder... . 423,398
Music stand and portfolio, V. Moore (r).. 11,066
Musicians, mechanical indicator for,J. McTam-

MANY .ot tivn viieetronsatentneossssssssssrsonssnns 422,964

Nail. See Cut nail.
Nail machine, B. Yoch....... ... ...ooeeiin il 423,017
Nail machine, wire, W. I, Clouse.................... 422,918
Nail machine, wire, J. A. Horton . 423.954
Nail pointing machine, cut, B. Yoch.. . 423,366
Nozzle for street sprinkling carts, J L. & H. K

Potter ... 423,390
Nut lock, R. Conway... .. 42328
Nut lock, A. C. Vaughan.... .. 423193
0Oil can, J. M. N. Jay . 423,164
Ordnance, breech mechanism for, T. Nordentelt 422,965
Oven, hot biast, E. Tourangin........ 423,357
Overalls, manutacture of, C. Erlanger. 423139
Overcoat, cape, B. Sands .. 423346
Packing, piston rod, S. Hughes...............ce0 00 423,160
Paging and numbering machine, Black & Werle.. 423,209
Paint, W. B. GrOVer... ... ....ccovvvviunnnninnnnnn, 423,047
Pan. See Forge pan.

Paper bottle, H. k. Bannard ... 423,114
Paper holder and cutter, roll, K. Ellerman.. . 423.328
Parcher, G. W. Boll................... ... . 42321
Paring machine, C. M. Heffron............. . 423,318
Pawl and ratchet mechanism, H. Farmer... 423,232
Peat machine, T. Messenger.................. . 423,261
Pen holder, fountain, H. Pearse.. . 423,339
Pencll or pen calendar attachmeut J.A. Faust

423,232, 423,234
Peptone and maltose, obtaining, A. Brunn... . 423,213
Permutation lock, H. C. Griffin.. . 428,148
Petroleum or other hydrocarbons. burmng. wil-

SON & MasON......ovvviiiiiiiiiins ceeennns . 423,012
Phonograph for dolls or other toys. T. A. Ediqon 423,059
Photographic camera, A. W. Simon............... 422,984
Photographic dry plates, packing box for, E.

2 423.059
Piano string frame brace, J. Jaworsky.. . 423,163
Pipe. See Tobacco pipe.

Pipe coupling, W. S. JOhDEOD....ceuiveriennes.enn. . 423,323
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Pipehanger. G. M. JODE@S...oeuuuuieeieeeinnaneiaenss 422,945
Pitman connection, F. Casto .........cceeeuuueen.. 422,914
Planter and fertilizer distributer, cotton, C. T.
Chapman 423,311
Planter, seed, Galt & ’.l‘rncy 422,931
Planter. seed, T. H. Hester.. . 423,251

Planters, marker for corn, E. K. Witter.
Plow, E. C. Lester...... 0000S0000(Sa0A0aEE6E00000000
Poison on plants, machine t‘or dlstrlbutmg, G. R.

& J. W. Brown..
Pole tip. vehicle, W. V Reed.
Potato peeler, G. B. Haines................
Power transmission, endless rope, J. Gre,lzg
Power transmitter, C. F. Littlejohn
Press. See Printing press. Veneering press.

. 423,363
423,062

... 423,150
. 423,046
. 423,064

Printer’s galley, L. R. & A. D. Hoss. 423,156
Printing attachment for paper reels, T. G. Saxton 423,394
Printing machine, J. T. Hawkins... ......ccccoees 423,153
Printing machine, dial, C. B. Nichols..... ......... 423,077
Printing press, oscillating cylinder, J. T. Haw-

) 311 I 0660006 A00000000000a06000000000000000000 ... 423,052
Printing recorder, J. F. Pfeffer.......ccccceuuun.ns 423,213
Privy vault, removable, B. M. C. Walter........... 423,006

Protector. See Skirt protector.
Pulley, J. Rieppel
Pulley, band, P. Conyngham.
Pulley, split loose, C. C. Miller
Pulley. split wooden, S. S. Adkin ... 423.300
Pulp articles, machine for finishing, M. I.. Keyes.. 423,169
Pumping engine regulator, Fisher & Beebe.. . 423,145
Punch, ticket, T. Theis......... . 422,998
Punching machine, G. F. Breuer . 423,119
Puzzle, J. Rech, Jr............ . 423,276
Puzzle apparatus, J. W. Hale.. . 423,381
Quilting frame, B. W. Raines.... ... . 422,972
Railway crossing, cable, M. D. Pratt.. . 423,081

423,180
. 423,182
. 423,068

Railway, pneumatic, M. A. Clennam.. . 423,130
Railway rail, J. M. Brosius ......c...cc...c.... ... 423,371
Railway rail. E. G. Patterson........................ 423,078

Railway rail chair, street, A.J. Moxham.
Railway switch, C. W. Robinson.
Railway track sweeper, I. H. Farnham
Railway trolley, overhead electric, F. B. Rae.
Rake. See Hay rake.
Ram, hydraulic, F. B. Hanson
Ratchet mechanism, E. W. McGuire
Recorder. See Printing recorder.
Reflector and holder, adjustable, W. F. Wilcox...
Refrigerator, Worthing & Eneix....................
Register. See Counting register.
Registering apparatus for key operated machines,
Pfeffer & SpencCer......c.cvuviereiiienareensanens
Regulator. See Pumping engine regulator.
Ring. See Metallic ring.
Rod. See Gauging rod.
Roller. See I.androller. Spade roller.
Roller mill, F. H. Brewster.........c...cc.cooouu0
Rolls for ornamental forms, making, W. B. Van
10} 4 {5 5000n060060006000060609800590560 | B0GEEAEE00I000
Roofing, etc., waterproof composition for, A. N.
1 o) 1 | 3 S S0 800G006a066000000 6 A0 B0EaaBAEAGRENN . on
Rotary separator, grader. or bolter, R. W. O.
Rehmenklau ...ooovvnieiiiiiiiiniiniine v,
Rubber. production of restored or devulcanized.
N. C. Mitchell .. 423,011
Sadadle, riding, C. Barth............ . 423302
Safety deposit box, Teal & Gross. .. 423,095
Salt. separating impurities from, T. Higgin .. 422,939
Sash fastener, M. Chambers............... .. 423217
‘Sash fastener, D. O. Livermore... .. 422,953
Sash fastener, A. B. Richardson .. 423,082
. 423,001
422,969

. 423,072
.. 423,084
... 422,926

. 423,391

. 422,936
. 423,266

423,100
423,403

423,272

422,908
423,002
423,042

422,974

423.063
423,204
423,183
422,915
Scraper, F. B. Smith 422,986
Seat and desk, F. A. Holbrook.. .. 423,055
Secondary battery, Johnson & Smith.... .. ....... 423,324
Seed, machine for separating lint from cotton, C.

A. Chandler........ 00000O000000000008 000000 . 422,916

Scales,automatic weighing, Bachelder & Lovejoy,
Scales, weighing, J. G. Schmidt.................c....
Scissors, J. V. Chamberlin.......ccccooveeeieianennn.n

Seeder, J. H. Smith 422,987
Separating machine, N. W. Holt.... ..422,041 to 422,943
Separator. See Grain separator. Rotary sepa-
rator.
Sewing machine feeding mechanism, G. W. Baker 423,111
Sewing machine feeding mechanism, A. O. Very.. 423,358
Sewing machine guide, A. L. Mayo......... . . 423,173
Sewing machine needle clamp, G. W. Baker. 423,113
Sewingmachine, rotaryshuttle, F. T. Leilic 423,061
Sewing machine ruffier. J. H. Trowbridge. . 423,399
Sewing machine slide, G. W. Baker...... 423,112
Shaderoller, S. Hartshorn...........ccoevee .o .. 422,938
Shaft controller, electric, A. W. Hart.............. 423,245
Shafts, apparatus for leveling and marking, E. H.
VX419 Hora0a0000 5000 90600008000030000000000C00000 423,094
Shaving and dressing stand, M. E. Green. . 423,147
Shears, Watson & Tolbert 423,008
Sheet metal plates, device for folding, W. G.
HyndmAan......c. veviver ceviernereressernnnonnnes 422,944
Sheet metal vessels, manufacturing, F. A. Walsh. 423,295
Ships, device for loading, W. F. Mills....... . 423,070
Shock compressor, J. F. & M. C. McMillan . 422,963
Shoe, A. M. Bollinger..................... 423,212
Shutter worker, C. B. Eastman. . 423,037
Sieve orsifter, A. F. Ahlum.. 423,019
Sifter,ash, A. M. Payson....... . 423,270
Sifter, coal or ash, C. W. Clark........... Ga0000 . 423,313
Signal. See Tide signal.
Siphon, J. M. ClarK............ cocues ... 423,129
8kirt protector, M. Ii. Smith... . 423,186
Sled, motor, C. Jackson....... 8000 . 423,161
Sleigh, W. F. Mathews.............. oo 422,958
Sleigh and carriage, combined, H Grice.. ... 423,241
Slot brake, A. DuBois............coiiinai . 422923
Soap, clamp or holderand box for, W. A. Weed.. 423,296
Sparkarrester, E. Martin.............ooeenni 422,957
Spinning machine yarn nipper, L. Wimmer. ... 423,013
Spoon, medicine, M. Young . 422,018

Spring. See Torsion spring.
Watch case spring.

Square, plumb, and level, combined, F. F. Smith.. 423,090

Stand. See Mucic stand. Shaving and dressing
stand.

Steamengine, E. Scott.. . 422,980

Steamtrap, R. W. Clark ... 423,320

Steel rods, die and die holder for drawing, S. &

... 423,334

. 423,332
. 423282

Vehicle spring.

Stereotype plate holder, Mack & Woodward
Stone crusher, A. H. Smith 0o
Stone sawing machine, D. D. Drummond.. ... 4233718
Stone sawing machine, Spring & Scoville.. . 422,988
Stopping machines, system for, W. H. Kilbourn 422,948

Stove for heating soldering irons, ete., J. Davis... 423337
Btove, heating, 8. C. Fancher.................. . 423,142
Stove or furnace, portable, Adams & Virgin . 422,899
Stoveor range, W.Doyle........cccevvennnnnn . 428,187

Stove, rerenerative hot blast, M. Boecker...
Stove, struw burning cook, G. Laube
Stoves, device for discharging ashes and cinders

from coal. C. T. Benedict.... ............

. 422,905
422,951

Stoves, removable tank tor vapor, Billings & Ken-

D 0) « 423,117
Stoves, vapor burner for, . Ruppela........ ..... 423,085
Submarine channel protection, A. J. Mauermann. 42:5.172
Suspension device, M. Kamak.... .....ccccvueinnn.. 423,326

Switch. See Railway switch.

Switch operating mechanism, C. W. Stetson....... 422,990

Table. See Knockdown table.

Tag.J. F. Ordner.........ccoiiveniiiiienes conenennns 423,177

Tailor’s goose attachment, Barbier & Coady.. . 423,368

Tank. See Flushing tank.

Taps, apparatus for opening and closing stuff, H.
Schofield........cccvvvvviiiiiiiniiiniienn, . 422,979

Telegraphic repeater, 8. 8. Emery.....
Telephones, ear phone for, J..J. Wolf.
Tellurian, O. Dooley..

. 423,229
. 423,229
. 423,036

Theatrical appliance, F. M. Chapman ... 423372
Thill coupling, J. N. Berry.....ccovivnnsiveeniiniens 425,208
Thill coupling, J. O. Kinsey.........ccoeeveeerconennns 423,38
Thrashing machine set and leveler, N. Shaﬂer vee 422,082
Tide signal, M. R. Kletcher........... .....covvuen.s 422,923

Tobacco hanger, A. L. Ellison 423,315
Tobacco pipe. C. D. Weldon 423,197
Tooth crown and mounting the same, aruﬁcml.

W.H, GAES..covver trieireeinies covrerenn cues 423.239
Torch, igniting, W. F. Folmer ............... . 423,235
Torpedo vessel, self-destructive, S. Barton ........ 423405
Torsion spring, M. G. Hubbard................. ... 423,157
Towers or bridges, construction of, F. Melber..... 423, 67
Toy detonator, E. H. Cady .. 423,215
Track brake, J. Volk........ .. 423,254
Transplanting machine, C. G. Alward.......cc.ocuue 423,200
Trap. See Ant trap. Steam trap.

Trolley, reversing. H. P. Roberts......... ......... 422976
Trolley wire supporting apparatus, W. Volger.... 423,005
Truck and barrel hoister, combined, I. A.

B 1 ) 1 T . 423221
Truck and jack, barrel, Stansbury & Hyatt ....... 423,185
Truck, car, M. G. Hubbard.......cccvvviviinennnnans 424,158
Truck, house moving, J. Devereux . 423,222
Tub cover, packing. L. S. Hendrix 423,319
Tumbling barrel, J. Henderson, Jr 423,250
Twinein balls, means for securing, E. E. Bieder-

man.. . 423116
Type forms, machine tor washing prmters w.

. 423,402
Valve, C. Birkery... . 423,118
Valve, C. B. Dudley. . 422,924
Valve, W. Vielhaber.. 423,097
Valve controller, electric, E. R. Malmborg........ 422,956
Valve, filter, E. Burhorn..... ... ....ccveeee. .. 423122
Valve for elevators, hydraulic, D. P. Allen . 423105
Valve for engines, reversing, H. Vineyard... . 423,19
Valve gear, H. F.Jones.................. .. 423,165
Valve, globe, Teft & Carpenter . 423,288
Valve, hydraulic, L. M, Hosea.........cce.c.t 423,256
Valve operating mechanism, G. J. Graeber: . 423,240
Vapor burner, T. L. Sturtevant. .. 422,993
Vaporizer, W. W. Netterfleld...... .. 425,388
Vehicle gear connection, G. B. St. John .. 422,992
Vehicle skid, M. Donovan. . . 423,136
Vehicle spring, D. P. Clark.. . 423,219
Vehicle spring, M. G. Hubbard.. .. 423,159
Vehicle spring, J. B. Whitcomb..... . 423,099
Vending machine, F. G. Dieterich , 423,034
Veneering press, A. Newell..........coceeeiuiinn o 423,074
Wagon body, B. F. Short... . 423,184
Wagon brake, C. E. Holley .. 422,940
Wagon brake, G. C. Thayer . 423,356
Wash board, 8. Duryee............ .. [ RPN 4213379
Watch case spring, P. Muhr. .. 4231714
Water closet, C. R. Schmidt............cooooiiiinii. 423,182
Water closet bow!, W. H. Newell ................... 423,175
Water closet bowl and trap, J. E. Boyle . 423,022
Water gauge, safety, P. Barclay... ........... .. 423206
Water meter, rotary, J. A. Tilden.... ... 423.289
‘Water meter, rotary, H. D. Winton .. 423,298
Waterproof garment. A. F. Chase.. . 422917
Water tower and extension ladder, combined, E

(0) 51} =1 B3008006600800000008005050000060080GEa86aas 423,135
Weather strip, W. H. Sutherland. .. 423,352
Weather strip, Ulmer & Fowler..................... 423,292
Well drill attachment, self-turning, W. T. Nance. 423,387
‘Well packer, oil or gas, J. C. McManus 423,337
‘Well packer, oil er gas, A. W. Newell.............. 423,338
Wheat breaks, etc., device for scalping, A..-Hunter 423.258
Wheel, J. V. D. Haven.... .. 423,051
Whiffletree hook, M. H. Holcomb.. .. 423321
Wire block and carrier, L. T. Wooste: .. 423,015
Wire coiling machine, G. Hildreth .. 423252
Wire desk basket, G. K. Rix:...... .. 423,181
Wire drawing die, L. T. Wooster . 423,016
Wiremat, T. Midgley.........ccovvuvivee vee . o 422,960

Wood channeling machine, A. B. Cameron,
422,912, 422,913

Box, W. H{. Mann
Bread pan, W. Beckstein
Ceiling strip, metallic, L. I.. Sagendorph
Chair base, rocking, G. F. Hull
Envelope, J. T. Story
Ornamentation of vessels, surface, J. Proeger.

Sinks, etc., leg for, W. C. Peet..........cccovvennen ... 19.698
Trimming, A. W. DUIr..... .ccveeevivncnnn. 0000BaaE 19,69
TRADE MARKS.

Baking powder, Parrish Bros. . 17,653

Beverages, frozen liquid, H. H. lemgston .. 17,648
Biscuits, crackers, and cakes, J. F. Werner.. .. 17,664
Cigars, Rivero. Martinez & Co....... 0006000 17,659, 17,660
Cigars and cigarettes, H. R. Kelly & Company...... 17,645
Compound for the cure of diseases of a dysenteric
nature, H. L. Vickery......
Cotton goods. Burton Bros. & Co
Cottongoods,J. A. Robinson.. 5
Deoxidized bronze digesters tol‘ making su]phlte
fiber, De-Oxidized Metal Company......17,636 to 17,639
Fasteners for shades, maps, and like objects
mounted on rollers, Paterson Novelty Manu-
facturing Company.........cccoveeiiiuiiiinenenians
Hardware, light or shelf. Morley BroLhers
Hose (rubber-lined, seamless, one-ply, and cotton
fabric), hydraulic, Eureka Fire Hose Company. 17,641
Lithia water, J.ondonderry Lithia Spring Water

17,663
. 17,635
. 17,661

0763 1137: 1 1 )28 17.649
Medicinal spring water, Blackwood Company...... 17.634
Medicine for external use on the skin and scalp,

German Medicine Company........c.coeeeuvueenn.. 17,643

Medicine for the treatment of diarrhea, E. Bar-
Metal. Babbitt, A. W. Spooner...
Paper holders and cutters, roll. American Roll Pa-

per Company
Piano fortes, Kroeger & Son
Prnof sheets, Bacheller & Co..

Soap. Procter & Gamble........ceeeveevnnenn.n.
Tea, Photo Packet Pure Tea Co.
Tiles, F. C. Ford...c.ceu....

Tobacco in packages, plugs. cigars, and cigarettes,

Anchor T'obacco WOTKS......c.c.vvvveieiennnnnnn. 17,631

Underwear and overalls, Meyerhoff & Eichengrun. 17,651
Veterinary

Veterinary remedies, Harbaugh
Remedy Company........

Wall coating, 8. Edson & Co..

Whisky, W. Lanahan & Son

.. 17,644
. 17,640
17,647

Whisky, wines, and champagnes, Altmayer &
L B B e 0a00060a86R00 SO0000000000000 | COCOaA00000R00 17.629
Woven skirtings, W. Wood & Co...... 0000000000000 17.665

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

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If complicated the cost will be a little more. For
full instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obtained.
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It is Hard, Dense, and Ad-
z A‘ ~ hesive. Does not check or crack.
5
1t dries in a
It can be applied in
A -any kind of weather. Itisin gen-
Teral use. Licenzes granted for the
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Palem Foot Power Machmery ‘
Complete Outfits.

Wood or Metal workers without steam
power. can successtully compete with
the large shops, by using our New
LABOR SAVING achinery,
latest and most improved for practical
shop use, also for Industrial Schools,
Home Training, etc. Catalogue free!
Seneca Falls Mfg. Co.
695 Water Street, Seneca Fails, N. Y.

ELECTRO MOTOR, SIMPLE, HOW TO

make. ByG.M. Hopkins.—Description of asmallelectro
motor devised and constructed with a view to assisting
amateurs to make a motor which might be driven with
advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machine requiring not over one man power,
\Vith 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 641. I’rice 10 cents. To be had at
this ottice and from all newsdealers.

SEBASTIAN, MAY & C0’S¢

Improved Sm-ew Cutting

e LATHES] s

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Lathes on trial.
Cataloguesmailed on application,
165 W. 2d St., Cincinnati, O. : a

unEL AND LIGHT

METAL WORK.
T. F. WELCH, Circular Free.
8 Medford Street, BOSTON.

Owing to dissolution of partnership,

C. H. DELAMATER & CO.

have closed their extensive manufactory at the
foot of West 13th Street, New York, disposed of
Hot Air Pumping Engme and Steam’ Pump busi-
ness to the DE LAMATER IRON WORKS (incorpo-
rated 1889), and to close out the remainder, offer
for sale a very desirable lot of lathes, planers,
drilling, shaping, slotting, boring, cutting off, nut
tapping, bolt cutting, and milling machines, gear
cutters, emery tool grinders, screw machines, vises,
lathe and planer tools, drills, taps, and a variety of
small tools, boiler punching and shearing machines,
with lot of small tools, anvils, sledges, tongs,
blocks, rope, bolts, mits, washers, packing, pipe,
fittings, brass valves, bar iron and steel, steam
hammers, and three Rider cut-off eugines.

Bellville Non-Explosive Biler

The exclusive privilege to manufacture in this coun-
try tfor sale. Itis highly recommended for both marine
and land purposes. Thousands of horse power used in
France, Belgium, and Russia, and there s no question
of its being the only marine boiler of itstype practical-
1y successful through a prolonged period of time.

Apply to Executors of C. H. DE LAMATER,

Foot ot West 13th Street, New York.

EDISON A, LAMPS

For Decorative, Experimental,

Surgical, Dental, \\ and other pur-
poses. From » to 86 candle pow-
er. From 2% to 40 volts.

Catalogue on

EDISON

Harrison,

application.

LAMP CO.

N. J.

Electrical .". Supplies

Telegra;lr)h. Telephone, Electric 1.ight
ower Supplies, Storage
Banenes, etc., etc.
FIRST HANDS FOR ELECTRICAL
MATERIAL OF ALL KINDS,

THE E. 8. GREELEY & CO,,
Nos.5 and 7 DeySt., N. Y.
RESSES. ) 52.3% foaer

For almost every purpose requiring pressure
BOOMER & BOSCHERT PRESS CO.
15656 West Water Street,
Catalogue. Syracuse, N. Y., U. 8. A,

© 1890 SCIENTIFIC AMERICAN, INC.

NOW READY.

xperimental N§cience,

BY GEO. M. HOPKINS.

740 Pages. 680 lllustrations.

PRICE, by mail, postpaid, « . . . $4.00

SEND for FREE ILLUSTRATED CIRCULAR and
Table of Contents,

MUNN & CO., Publishers,

Ostice of The Scientific Smevican,
361 Broadway, New York.

TOOL AGENTS WANTED
in every SHOP in the United States
10c. for (atalogue.-Stationery
THE FlNEST 13 MEGHANIGAL TOOLS A SPEGIALTY
, C.B.JAMES,98 LAKE ST. CHICAGO

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 9. Price 10 cents. To be had at this office
and of all newsdealers.

OIL WELL SUPPLY CO. Ltd.

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

for either Gas, Oil, Water, or Mineral
» Tests, Boilers, Engines, Pipe,
Cordage, l)nlhng Tools, ete.
Illustrated catalogue, price

lists and discount sheets
on request.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to any depth, from 50
0 3000 feet, We also manufacture
and furnish everything required
to drill and complete same. Port-
able Horse Power and Mounted
Sbeam Drilling Machineg for 100 to

/00 £t. Send 6 cents for illustrated
catalogue Pierce Artesian
and 0il Well Supply Ceo.,

80 Beaver Street, New York.

ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, detaids, and
directions in full. Four_ engravings. showin mode of
construction. Views of the two fastest ice-sa ling boats
used on the Hudson river in winter. By H. A. Horsfall,

. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the saile
ing and management of ice-boats. Price 10 cents.

Starrett’s Universal Bevel Protractor

Weighs 6 ounces. Blade
“nl\llﬂllll\m“l 7 in. by 3§ in. Stock 4 in.
1 l“mlk
il
“U“Ilﬂuwu. {

long. Price $5.00.
Surface Gauges, Combina-
tion Squares, Fay’s Patent
Spring Dividers, Spring
Calipers, Screw Pitch Gauges, Steel
Rules, and full line of Fine Tools.
¥ Send 2-cent sta,m_? for tull list.
L.S.STAR SS.
NUFACTURER OF FINE fOOLS

STEEL TYPE for TYPEWRITERS,
Stencils, Steel Stamps, Rubber
and Metal Type Wheels.

J New York Stencil Works, Mfrs.
100 Nassau Street, New York.

ELECTRICITY, LIGHT AND HEAT.

—A lecture b C. F. Brackett, delivered before
the New York lectrlc Club—Facts about electrical con-
ductors. Production of electric light in the cheapest
Posslble way. The relations between the three vibra-

ory forces and the significance of Herz’s recent experi-
ments. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 683 and 684. I’rice 10 cents each. To be

m ;) n,nux

had at this office and from all newsdealers.
CARY& MOEN CO. 5
1 EEL WIRE OF S0 pESCRIETION'G o @
234 W 29 ST. EVE LSTEEL SPRINGS. Newvoskony

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1ts circulation
is many times greater than that of any similar journal
now published. It goes into allthe States and Territe-
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
advertisesin the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wuicn you decide 1t is
for your interest to advertise. Thisis frequently done,
for the reason tnat tne agent gets a_larger commission
from the papers having a small circulation thanis allow=
ed on the SCIENTIFIC AMERICAN.

For rates see top of firet column of this page, or ade
dress N & CO., Publishers,

1 Broadway. New York.

T




MaxrcH 29, 189o0.]

Scientific dmerican,

207

ROSE’S

Mechanical Drawing
SELF-E_UGHT-

Fourth Edition, thoroughly revised
and. corrected.

JTUST READTY.

Mechanical Drawing SelfeTaught; Compris—‘
ing Instructions in the S+lection and Preparation of
Drawing Instruments, Elementary Instructionin Pruac-
tical Mechanical Drawing; together with Examples in
Simple Geometry and Elementary Mechanism, inciud-
ing Screw Threads, Gear Wheels, Mechanicul
Enginesand Boilers. ByJoshua Rose, M. E. lllustrated
by 330 engravings. Fourth edition, thoroughly revised
and corrected. 8vo. Price $4.00 !

BY THE SAME AUTHOR. [

Modern Steam Engines.—An elementary treatise
upon the Steam Engine, writtenin plain language, for
use inthe workshop as we:l asin the drawing office;

iving full explanations of the censtructior. of Modern

team Engines,including diagrams showing their actual
operation; together with complete but simple explana-
tions of the operations of various kinds of valves, valve
motions, link motions, etc., thereby enabling the ordi-
nary engineer to clearly understand the princip les in-
volved in their constructionand use, and to plot out
their movements upon the drawing board. By Joshua
Rose, M. E. Illustrated by 422 engravings. In one vol-
ume, quarto, 321 pages. Price............... N £6.00

The Complete Practical Machinist. Embrac-
ing Lathe Work, Vise Work, Drills and Drilling, Taps
and Dies, Hardening and Tempering, the Making and
Use of Tools, Tool Grinding, Marking Out Work. ete.
By Joshua Rose, M. E. Illustrated by 356 engravings.
Fifteenth Edition, thoroughl;revised and in great part
rewritten. 12mo, 439 pages. Price... 2.50

The <lide Valve Practically Exglmned. Em-
bracing Simple and Complete Practical Demonstrations
of the Operation of each element in a Slide Valve Move-

By Joshua Rose, M. E. Illustrated by 35 engrav-
12MO0. PriCe.ceceieieeei s vverns oiviiiens vuns B1.0(

steam HBoilers. A Practical Treatise on Boiler
Construction and Examination. For the use of Practi-
cal Boiler Makers, Boiler Users, and Inspectors; and
embracing in plain figures all the Calculations necessary

in Designing and Classifying Steam Boilers. By Joshua
Rose. M. E. Iliustrated by 73 engravings 8vo. 250
PAES. PriCE ... tivvereee vaerneeeearonns vernnnenss %:2.50

§F lllustrated circulars. giving the full tables of con-
tem‘ls of ali the above works, sent free to any one who will
apply.

§F The aboveor any of our Books sent by mail, free of
postage, at the publication prices, to any address in the world.

8™ Our new revised Descriptire Catalogue of Practicat
and_Scientific Books, 86 pages, 810, and our Catalogue of

ooks on Steam and the Steam Engine, Mechanics, Ma-
chinery, and Dynamical Engineering, and other Catalogues,
the whole covering every branck of Science applied to the
Arts,sent free and free of postage to any one in any part
of the world who will furnish his address.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa.. U. S, A.

ARCHITECTURAL  BOOKS.

Useful, Beautiful, ana Cheap.

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

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

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

covers. Subscription price, per annum, $2.50. Address
andremit to

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

(TIGHT . SLACK BARRELMacipy

AN ASPECIALTY G

= JOHN GREENWOOQD &CO.
£ ROCHESTER N.Y.

THE STEAM ENGINE: ITS PRINCI-
ples, its development. its future and perfection.—A pa-
per by E. N. Dickerson, giving an outline ot the history
of the steam engine, and discussing the principles upon
‘whieh it operates and which limit its capacity. With2
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 686. Price 10 cents. To be had at this
office and trom all newsdealers.

SLATES PATENT CUTTING-OFF TOOL

’ R s Holder drop forged from
Pat'd Jan. 25, 1816, steel and case hardened.
Blades are 6 inches long,
% in. wide, milled and
ground on both sides.
These blades require grind-
ing on the end only. Price
of Holder and % blade, $2.50. ~Straight Cut-Off Tool
Holder, Offset Cut-Off Tool Holder, Diamond Point
Holder, ete. Send for Illustrated Catalogue.

WIGHT SLATE MACHINE CO.,
262 Main Street, Hartford. Conn.

INVENTORS and others aesirins new articles manufac-
tured and introduced. address P. O. Box 86, Cleveland, O.

Gates Cornish Rolls Pulverizer

Simple, Durable, Compact, Dustless,
and a finished product direct
from the machines.

The best Ore Granulator for leach-
ing and concentration.
MANUFACTURE ALSO
Gates Rock and Ore Breakers
Address for Catalogues
GATES TRON _WORKS,
50 C So. Clinton St., Chicago.
215 Franklin St., Boston, Mass.

ERFECT |
P NEWSPAPER LE |

EW

i
AThe Koch Patent File for preserving newspapers, Mag- !
azines, and pamvhlets. has been recently improved and :
price reduced. Subscribersto the SCIENTIFIC AMERI-'
CAN and SCIENTIFIC AMERICAN SUPPLEMINT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper, Heavy board sides; inscription
SSCIENTIFIC AMERICAN ™ in gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN

Motions, | -

E* GReRAVINGS fr

" cor Elm. St
RuUOKS NeWsPAPERS and CIRCULARS

SEND BREEY STAMP For CIRCULAR~=<SEND PHOTOGREEH, DRHHING o PRINT. for ESTIMATE.,

When writing to us please mention SCIENTIFIC AMERICAN.

HIPMPN AUTOMATLC STEAM ERGIVES

OVER S50 1N USE:MARINE avo STATIONARY | OAF]
RELIABLE AND ECONOMICAL,REQUIRING NO SKILLED ENGINEEE?
SEND 4 CENTS H

THORN & Oo.
= FOR ILLUSTRATED CATALOGUE. e~ | 12 CORTLANDT ST NEW YORK.

POP SAFETY VALVE
DSBYWATER RELIEF VALVE
IMPROVED STEAM GAGE

)/ STEAM ENGINE INDICATOR

Single Bell Chime Whistle, and all instruments
used in connection with Steam, Air and Water.
Sole Agents for Clark’s Lanen Fire Hose.

CROSEY STEAM GAGE & VALVE (0, 5504 %

+ Boston, Mass.
Bsarstzaed Tasvs B ’13’831'. The Strongest, Cheapest,
Jand Best Fastening for
Leather and Rubber Belt-
ing. Beware of poor im-
itations. None  genuwine
without thix Trade Mark
and PICTURE on thel
package.

Greene, Tweed & Co,
83 Chambers St,,
NEW YORK. |

|

— e

Parevtep Juuvy 31, 1883,

), THE PHONOGRAPH.—A DETAILED

description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in_ SCIENTIFIC AMERICAN SUPPLE-
MENT, No, 632. Price 10 cents. To be had at this
office and from all newsdealers.

Barnes’ New Sensitive Drill

Has These Gl:ent Advantages:

The sg)eed of the_drill sivindle can be In=
creased or Diminished Instantly, or the
motion reversed, without stopping the ma=
chine or shifting belts. Moreorlessdriv-
ing power can be applied to the drill spindle,
as the size of the drill or the nature of the
work may demand.

W. K. & JNO. BARNES C0O,,
1999 Ruby St., Rockford, Ill.

THE “ALLARD?® SPIRAL, SCREW DRIVER
Screws are turned in by pushing the driver.

D & BERKELE Co.. P. 0. Box 2002,
77 Chambers Street, New York City.

FRICTION CONE CO.

THR ATFOR
Sample, $1.50.

EVAN

il

PATNTED-
FRICTIONAL GEARING for REGULAT-
ING and CHANGING SPEED
of all MACHINERY.

The speed can be quickly and eagily varied while run-
ning from 100 to 200 feet per minute. They are

PRUMPT, EFFICIENT, and NOISELESS,
Address, 85 Water Street, Boston, Mass.

ROOVERS BROS., ELECTRICIANS,

LIGHT SPECIAL MECHANICAL

AND ELECTRICAL GOODS.
COIN-ACTUATED MACHINERY ASPECIALTY

36 & 38 BRIDGE STREET,
Cor. Plymouth St. BROOKLYN, N. Y.

THE BEST LIME KILN KNOWN

or no pay. C. D. PAGE, Rochester, N. Y.

54TH EDITION.—113TH THOUSAND.

ENGINEERS’

By CHARLES

POCKET - BOOK

H. HASWELL.

Mechanics’ and Engineers’ Pocket-Book of Tables, Rules, and Formulas pertaining
to Mechanics, Mathematics, and Physics : including Areas, Squares, Cubes, and
Roots, ete.; Logarithms, Hydraulics, Hydrodynamics, Steam and the Steam-En-
gine, Naval Architecture, Masonry, Steam-Vessels, Mills, etc.; Limes, Mortars,

Cements, ete.; Orthography of Technical Words and Terms, ete., ete.

Pocket-Book Form, pp. 930, $4.00.

12mo,

** I cannot find words to express my admiration of the skill and industry displayed in producing the
same. "To you belongs the honor of having presented to the world a book containing more positive in-

formation than was ever before
the Author from the late Capt. J.

ublished. I could with justice say more.”—Kxtract from a Letter to
RICSSON, the celebrated Engineer.

BY THE SAME AUTHOR,.

MENSURATION AND PRACTICAL GEOMETRY. Containing Tables of Weights
and Measures; Vulgar and Decimal Fractions; Mensuration of Areas, Lines, Sur-
faces, and Solids; Lengths of Circular Ares; Areas of Segments and Zones of a
Circle; Board and Timber Measure, Centres of Gravity, ete., etc. With a Treatise
on the Carpenter’s Slide-Rule and Gauging. 12mo, Sheep, pp. 324, 90 cents.

Published by HARPER & BROTHERS, New York.

The above works are for sale by all booksellers, or will be sent by HARPER & BROTHERS, postage prepaid,

to any part of the

United Siates, Canada, or Mexico, on receipt of price.

HARPER’S NEW CAT

ALOGUE, a descriptive list of over 3000 volumes, sent, postpaid, on receipt of Ten Cents.

'VIOLIN OUTFITS!

Censisting of Violin, Box, Bow,
j and Teacher. seut to any part

of the United States
on 1tod days trial
before buying.

2 Outflrs

at %4, $8, ¥15. and $25 each, 5 Cents brings von

our valnable illustrated 100=page catalogue of musical

instruments, We handle only the highest grade of goods.

Satisfaction guaranteed. Buy direct and save dealers’

rofits. Mail orders a specialty. We pay postage,
C. W. STORY, 27 Central Street, Beston, Mass.

An investm ent of this amount
and 85 per month will realize
—— {0 the purchaser 100 per cent.
within to years{_ One of the best sub-
wrban properties in Tacoma, Wash., on
the lin. of streetrailway connecting two

flourishin. tles, Price of lots §700;
corn.y lots, $125. Write for{maps and particulars. A
liberal (oncession made to parties buying inlarge quan-
tities for cash. Reference, Washington National Bank.
E. N. OUINETTE, 1316 Pacific Ave., Tacoma, Washington

The “Queen
City” and
M etropolis
of the New
State of
. Washington
For Illustrated Descriptive Matter write to the L.ead-
ing Real
Estate
and 'Fi-l
nanci a )
Brokers M %
Seattle. .

-DIVING APPARATUS -

AND FIRE DEPARTMENT S UPPLIES

A.J.MORSE & SON 140 CONGRESS T BOSTON.
E. & R. HOLMES,

BARREL =5

MACHINERY.

PROPOSALS.

Prﬁposn!s for Material for Steel Tops for the
. 8, 8, *“2an Francisco,” at the U. S, Navy
Yard, Mare Island, Calitornia.—March 10,
Sealed pro posals, endorsed “ Pro
Steel Tops of the U. 8. 8. ‘San Francisco,’ at the Mare
Island Navy Yard, to be opened April 15, 1890, will be
received at the Bureau of Provisions and Clothinz. Navy
Department, Washington, D. C., until 12 o’clock noon,
Afpril 15, 1890, and publicly opened immed:iately there-
after, to furnish at the Mare Island Navy Yard, 13,606
pounds steel plates, 4,270 pounds angle bars, 1.225 pounds
tee-bars, 2,224 pounds miscellaneous wrought iron, and
1,773 pounds of steel rivets. Blank forms of proposals
will be furnished on application to the Bureau, the
Commandant, Mare Island, or the Navy Pay Office, San
krancisco, Cal. The material must in all cases conform
to the Navy standard and pass the usual naval inspec-
tion. Tie bids decided by lot. The Department reserves
the right to waive defects or to reject any or all bids not
deemed advantageous to the Government.

JAMES FULTON, Paymaster General, U. S. Navy.

sals for Material for

roposals for Monitor Screw Machine for the
New York Navy Yard.—March 14, 1890.—Sealed
proposals, endorsed ** Proposals for Monitor Screw Ma-
chine for the New York Navy Yard, to be opened April
15, 1890, will be received at the Bureau of Provisions
and Clothing, Navy Department, Washington, D. C., un-
til 12 o’cleck noon, April 15, 1896, and publicly opened
immediately thereafter, to furnish at the New York
Navy Yard, one Pratt & Whitney monitor_ screw mae
chine. T'he machine must conform to the Navy stand-
ard, and pass the usual naval inspection. Blank pro-
posals will be furnished upon application to the Com-
mandant of the Navy Yard, the Navy Pay Office, New
York, or to the Bureau. Tie bids decided by lot. The
Department reserves the right to reject any or all bids
not deemed advantageous to the Government.
JAMES FULTON, Paymaster General, U. S. Navy.

PDepartment of the Interior, WASHINGTON,
March 13, 18%.—Sealed proposals for erecting an en=
gine house and impounding reservoir, furnishing pump-
ing engines and boilers, cast and wrought iron Fiping,
special castings, fittings, valves, lead, jute, and for ex-
cavation and performing the work necessary to complete
the pumping station on the Hot Springs Reservation, at
Hot, Springs, Ark., will be received at this Department
until 12 o’clock M., Wednesday, April 30, 18%0. when they
will be opened. Blank forms of proposal, embracing
specifications, together with drawings showing details,
may be obtained upon application to the Department or
the Superintendent ot the Reservation at Hot Springs,
Ark. JOHN W. NOBLE, Secretary.

Qflice of U. S, Lighthouse Eugineer, 3d Dist.,
TOMPKINSVILLE, N. Y., March 11, 1890.—Sealed pro-
posals will be received at this office until 2 o’clock P. M.
on Friday, the 28th day of March, 1890, for turnishin
and installing an Incandescent Electric_Light Plant af
the Statue of Liberty, Bedlow’s Island, New York Har-
bor. Specifications, forms of proposal, and other infor=
mation may be obtained on application to this office.
The right is reserved to reject any or all bids,and to
waive any defects.
D. P. HEAP, M
Third L. H. District

IS YOUR LIFE SAFE AT HOME ?

Now is the season
of the year whén
your house is shut up
and you are liable to
breathe impure air
from a lack of suf-
ficient ventilation.
This breeds disease,
andis absolutely
dangerous to those
who do not get plen-
ty of out-door air.

jor of Engineers, U. S. A., Engineer,
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ER
|\|I0||ll Every Family
P. should have the

Sherman ‘King’
Vaporizer. This
simple and inexpen=
sive device purifies
the air in every place
indoors.

It Never Fails.
Especially needed in
Schools and Church-
es. Send for partic-
ulars.

SHERMAN “KING' VAPORIZER CO., Chicopee Fa'Is, Mass,

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

CLARK’S NOISELESS RUBBER WHEELS.
Absolutely prevents splintering and weare
ing ot floors caused by use of iron wheels.
Adapted for Trucks, Boxes, Baskets, Tables
J and work of every kind in Milis, Warehouses,
ete. Also furniture casters. Catalogue tree.
Geo. P. Clark Box I, Windsar l.ocks,Oonn,

ANEW CATALOGU
——OF—
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.
MUNN & (0., 361 Brondway, New York.

MICE, OR VERMIN
will not “pass through it, IN
YOUR WALLS or FLOORS,
Sample Free.  WESTERN
MINERAL WOOL CO.,

Cleveland, Ohio.
Trade

TO INVENTORS !--PATENTS, i

and Copyrights. Agency Office for ITALY--Rome
E, via Cavour 194, L, GATTA. Highest references. Eng-

Scientific ook (Jatalogue

RECENTLY PUBLISHED.

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

MUNN & CO., Publishers Scientific American,
361 Broadway, New York.
ight and pro-

$10.00 to $50.00 e

ness. Magic Lanterns and Viewns of popular sub-
jects. Catalogues on application., Part 1 Optical. 2
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc.
L. MANASSE, 88 Madisen Street, Chicago, I1l.

: VOLNEY W. MASON & C0.,
FRICTION PULLEYS CLUTCHES and ELEVATGRS

PROVIDENCE.: R. I
profits

AGEIITS WANTEDGE S e SAMbLE FREE A

opportunity. Geo. A, Scott, 842 Broadway, N.

er night. A

NESS & HEAD NOISES CURED by

] Peck’s INVISIBLE TUBULAR EAR
CUSHIONS. Whispers heard, Com-

fortable. Successiul where all Remedies FAIL. I11s. booké&
proofs free. Address ¥F. HISCOX, 853 Broadway, New York.

SUT

POSITIVELY "AN FRICTIOY‘!'S PECIALLY ENDORSED FOR MHiIGH
SEND FOR SAMPLE PACKAGE AND PARTICULARS To ERIE RUBBER C® ERIE PA U.S.A.

N RING PACKING.

SPEED ENGINES

ICE and REFRIGERATING MACHINES

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

lish correspondence. Commissions and representations.
I NVENTORS!—We make anything you want from a
Screw to Complete Working Model. Inventions per-

fected, details worked out, drawings made. Repairs.
Circulars sent. A.J. WEED & Co.. 92 Fulton St., N. Y.

FOR SA LE.—Anundivided half interest in a patent

Grass Receptacle for Lawn Mower. Patent issued
Feb. 11, 1890. Drawings and specifications from the Pat-
ent Office furnished on application. Address PETER
F. KEELEY, 425 Broadway, Denver, Colc

'[h=e Sciemlﬁc American
PUBLICATIONS FOR 1890.

The prices of the different publicaltiiong‘in the United

States, Canada, and Mexico are as follows:
RATES BY MAIL,
The Scientific American (weekly one year .

The Scientific American 8upplement (weekly). one
year, « - . 500

The Scientific American, Spanish Edition (monthly)
one year, . . .. 300

The Scientiic American, Architects and Builders
Edition (monthly), oneyear.. . .« . . 2

COMBINED RATES.
The Scientific American and Supplement, . . $7.00
The Scientific American and Architects and Build-

£3.00

ers Kdition, . . e X 1]
The Scientific American, Supplement, and Archi-
tects and Builders Edition, . . . 9.00

i Proportionate Rates for Sixz Months.

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

MUNN & C€O., 361 Broadway, New York.

WORKING MODELS & LIGHT MACHINERY.

INVENTIONS DEVELOPED. Send for Mode! Cir
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Inside Page. each insertion « - = 25 cents a line.
Back Page, ench insertion « - - $1.00 a line.

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

Look at these pictures. What do you want shoes
for? to look well on the foot, or to look well when
held in the hand ?

The James Means fs Shoe will not please spend-
thrifts. We do not claim that it is the most stylish
shoe ever so0ld, what we do claim is, that no shoe of
au%' price, having its durability, can compare
with'it in style, finish and perfection of fit.

Every genuine pair is stamped plainly on the sole

JAMES MEANS
$3 SHOE.

If the name is not spelled exactly as you see it
here, the shoes are onl{l imitations of our James
Means $3 Shoe, which is the original $3 Shoe.

Any retailer in the United States can supply you
if you do not let him sell you some less durable shoe
which pays him a larger profit. If your dealer will
not supply you, please write us a postal card, giving
us his name_and telling us what he says to you.
Then you will hear from us. These shoes are made
in Lace Buvtton and Congress, with extra quality
elastics. [t you have been disappointed by the
imitations of our goods, that must make you all the
more anxious to get the genuine.

JAMES MEANS & CO., 41Lincoln St., Boston.

Wheeling is Better than Walking,

)\ Victor Bicycles

Are Better than Any Others.
Catalogue Free.

Overman Wheel Co., Makers,

Chicopee Falls, Mass.
THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to pregare the gelatine pad, and also the aniiineink
by which the copies are made; how to apply the written
letter to the pad ; bow to take off copies of the letter.
Contained in SCTENTIFIC AMERICAN SUPPLEMENT, NO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

NEW KODAKS

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

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
2 Filmns,
For sale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER,N.Y.

OTTO GAS ENGINES.
Over 25,000 Sold.
Horizontal ...Gas Engines.
Vertical.... Otto....Gas Engines.
Twin Cylinder..Otto Gas Engines.

Combined.......Otto.. { a8 Kngines
Combined.......Otto.. } 333 Bnsines
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA.

New York Agency,
18 Vesey Street.

If you are a
CARPENTER,
PATTERNMAKER,
MILLWRIGHT,

CABINE'TMAKER,
and want First-Class

TOOI.S,

Send 8 cents in stamps for our Woodworkers’ Tool Cata-
logue No. 12, 200 pages, 700 illustrations, The most come-
plete catalogue of these goods ever issued.

CHAS. A. STRELINCER & CO., Detrolt, Mich.

MPLETE STEAM E
DOLLAR

[

=1 ONLY SEVEN

TO US FOR PRICES.
VanDuzen's PaTeENT

-~ VaNDuUzEN & TIFT.
aj SOLE MAKEPSO_ |

PATENTS!

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

In thisline of business they have had forty-one years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada. and Foreign Countries. Messrs. Munn &
Co. also attend to the preparationof Caveats, Co;i{rights
for Books, Label s, Reissues, Assignments, and Reports
on Infringements 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. Hints on the Sale of Pa-
tents, etc.

We' aiso send, free of charge, a Synobsis of Foreign Pa
tent Laws, showing the cost and method of securing
vatents in a1l the principal countries of the world.

UNN & CO., Solicitors of Patents,
Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F_Street, Pa-

elfc Building, near 7th Street, Washington, D. C.

.
e
e

o

%

ERFORATED
CoaL~ORE’S

METALS+MINING SCREENS,
EPARATORS, REVOLVING s SHAKING SCREENS.
BATTERIESoeswmssor MILLING « MINING MACHINERYeonnon

HARRINGTON & KING PERFORATING € CHICAGO.

BASE BALL. — A DESCRIPTION OF

the great national game of the United States, by an
fi]nglish writer, Jno. Newton Crane, with diagram of
the fleld and 7illustrations of players. Contained in SCI-
ENTIFIC AMERICAN SUPPLEMENT, No. 693, Price
310 Lients. To be had at this office and from all news-
ealers.

THE GREAT IMPROVEMENT IN

ROOFING

We are now ready to supply the product of entire-
ly new machinery and processes just completed, by
aid of which we not only have greatly improved
the strength and durability of our well-known
ASBESTOS ROOFING. but have also secured
a degree of uniformity never before attained in any
similar fabric. We offer this as the PERFECTED
torm of the portable Roofing which we have manu-
factured with continued improvements during the
%)ast thirty years, and as the most desirable Roofing

Or general purposes.

The important features of our recent improve-
ments, for which patents have been allowed and
others applied for in this Country and in Europe,
are described in our new circular, which, with sam-
ples, will be sent free by mail.

Our Asbestos Roofing is now in use upon Fac-
tories, Foundries, Cotton Gins, Chemical Works,
Railroad Bridges, Cars, Steawboat Decks, etc., in
all parts of the world.

It is supplied ready for use, in rolls containin
200 square feet, and weighs, with Asbestos Roo:
Coating, ready for shipment, about 85 pounds to
100 square feet.

It is adapted for steep or flat roofs in all climates,
and can be readily applied by unskilled workmen.

0= There are inferior imitations of our Asbestos
Roofing. Purchasersare cautioned.

Exclusive sale of our IMPROVED ASBESTOS
ROOFING will be given to reliable dealers in im-
portant towns where we have not already made
arrangements.

H.W.JOHNS MANUFACTURING CO.

SOLE MANUFACTURERS OF
H. W.Johns’ Fire and Water Proof Ashestos
Sheathing, Building Felt, etc. Asbestos
Beller Coverings, Steam Packings,
Fire-Proof Paints, etc.
Samples and Descriptive Price List Free by Mail.

87 Maiden Lane, New York.

CHICAGO. PHILADELPHIA. BOSTON.

1A

HIGHEST CRADE ONLY.

Catalogue Free.

POPE MFG. GO, BRANCH HOUSES :

12 Warren St., NEW YORK.
77 FranklinSt.,,BOSTON, 291 Wabash Ave., CHICAGO.

Catalogue free.

Address Typewriter Department,
POPE MFG. ., Makers of Columbia Cycles,
Boston, New York, Chicago.

THE MODERN ICE YACHT. — BY
Geo. W. Polk. A new and valuable paper. containing
full practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of

the latest, most approved forms. Illustrated with en- EIGHT

gravings drawn to scale, showing the form, position, I c K I L E
and arrangement of allthe parts. Contained in SCIEN- DIFFERENT I !
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 STYLES.

cents. To be had at this office and of all newsdealers. MAG H I N Es c‘ L‘ A 'Y' MAGHINES

#on1070100,000 | GIUSHETS | Weore OUTFITS ron
CAPACITY PER 3 SN FACTORIES.

senf free V)
Cmc,‘\qo CX-2 %

THE FREY, SHECKLER CO., BUCYRUS, 0.

¢ Boslon.
THE NEW NON-CONDUCTING MATERIAL
is a Flexible Felt Made of Pure Asbestos, in a
finely divided fibrous state, indestructible by heat and
: B unexcelled as a Non-Conductor. U. S. Navy tests show
it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form
for pipes and i nto sheets and rolls for large surfaces. Send for Samples.
sl?estos Boiler Coverings, Stenm Packings, Asbestos Cloth, Asbestos
uilding Paper, etc. R
THE CHALMERS-SPENCE CO., 419 to 425 E. Eighth St.,, New York.
BRANCHES :—Philadelphia, Chicago, Pittsburgh, Boston.

CUTLER DESK EFRE L ERE "985

HOME-MADE INCUBATOR.—PRACTI- The MOTOR of 19th CENTURY.
cal directions for the manufacture of an effective incu- d Pl to d

bator that has been carefully tested and found to per- Can be used Any Place, t0 do dny
form all that may be reasonably expected ; with direc- Work, and by Any une. No O‘le";
tions for operating. With 4 figures. Contained in ScI- g(’ (,1‘“'9- }VONS‘%‘"“.- N? &shes.
ENTIFIC AMmﬁthN EpPlg;EMENT. No. {i30. Prirlse 10 1 &u’?‘éﬁ?g Motor fr:)‘i’-lgﬁe;l}we L
cents. To be had at this office and from all newsdealers. purposes. Cost of operation about one

cent an hour to each indicated horse
§= power. For circulars, etc., address

Charter Gas Engine Co.

P.0.Box 148, Sterling, Ill.

msoares A COVERINGS | g
B R .

Econom;
Simplieity,

FOR
== {"|PES
QILERST)RUM®

AND ALL OTHER
HOT & COLD SURFACES

PATENT

JACKET KETTLES,

i Piamn or Porcelain Lined. Tested to 100 1b. Y
pressure. Send for Lists. [N,
i BARROWS-SAVERY CO., Limited.

‘ : 05,
ISHIELDS & BrowN Co. ﬂﬁﬂisreﬁﬂﬁm, S. Front & Reed Streets, Philadelphia. Pa.
PR st /Y SrcpygSEER

IMPROVED SURFACE GAUGE.

Try and Center Squares, Standard
Steel Rules, Steel Caliper Rules,
Universal Bevels, Bevel Protractors,
Depth Gauges, Screw Pitch and Cen-
tre Gauges, Hardened Steel Squares,
Graduated Steel Squares, Spring
Cta]ipers, Hardened Straight Edges,
ete.

§F Nlustrated Catalogue and Price
List free.

= Standard Tool Co., - Athol, Mass.
JAMES B. EADS.—AN ACCOUNT OF
the life and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No., 59:2. Price 10 cents. To be had at this
office and from all newsdealers.

THE AMERICAN BELL TELEPHONE (.

95 MILK ST., BOSTON, MASS.

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

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

[ o AND FINEGRAY IRON ALSO STEEL
M 9 CASTINGS FROM\SPEC|/§[LT ¢
= [ FINE TINNING JAPW_ PA

‘ THOMAS DEVLIN % Co. > APANN

FINISHING N il
LEHIGH AVE & AMERICAN ST, PHILA. e0 ANT K
and Experimental

wonKl"G MonEls Machinery, metal

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

After being on the Market Four Years

The ““ACME ?? sill Leads!

Sizes One, Two, Three, and Four Horse Power. Armuged for either NATURAL GAS
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil fire.
Send for catalogue giving full particulars and prices.

+2% ROCHESTER MACHINE TOOL WORKS, Brown's Rac, ROCHESTER, N. V.

Acme Automatic Safety
Engine.~*Stationary.”
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SYRACUSE MALLEABLE IRONWORKS

W B BURNS PROPTH

THREE ELEVATORS

A Day is the output of

OTIS BROTHERS & CO.’S

Passenger and Freight Elevator Works,
General Office, 38 Park Row, New York,

THE OTIS ELEVATOR

ELEVATORS.

L.S .GrRAvES & Son RocHESTER N.Y.
TON, ST.LOUIS.DETROIT.

W THE g

GRAVES

PASSENGER & FREIGHT
i —r
~ " NEW YORK.BOS

CONDENSATION OF CARBON PAR-

ticles in Smoke. ByR. Irvine, F.R.S8.E.—An account of
experiments made with a view to the apglication of elec-
tricity in the manufacture of lamp black. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No.'71:2, Price10

BER ROOFING .
UNEQUALED

For House, Barn. Factory, etc.
For Shed or Outbuilding.
Excellent roof complete.  Any one canlayit.
$2.00 per 100 Sq. Feet.
Sample free if you state size of roof.
42 West Broadway, New York City.
INDIANA PAINT & ROOFING CO.

oS
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Scientific Amevican

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World,

Postage. Weekly.

Only $3.00 a Year, includin
32 ear,

Numbers a

This widely circulated and splendidly illustrated
paper is publisked weekly Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Warks, Steam Machinery,
New Inventions. Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Te egraphy. Photography, Archi-
tecture, Agriculture, Horticulture, Natura: History, ete.
Complete List of Patents each week.

T'erms 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,
Canada or Mexico, on receipt of three dollars by the
publishers; six montks, $1.50; three months, $1.00.

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

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

able to
IMTITIT & CO.,
361 Broadway, New York.

TEE

Scientific American Supplement.

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

The most important Engineering Works, Mechanisms,
and Manufacturesat home and abroad are illustrated
and described in the SUPPL.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 $i.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

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

Building__Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS' EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors. and with other
fine engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
allied subjects.

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

The elegance and cheapness of this magnificent work
have won for it the Largest Clrculation of any
Architecrural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

HE ‘‘Scientific American* iﬁg{infed with CHAS.
ENEU JOHNSON & CO.'S . Tenth and Lom-
bard Sts., Phila..and 47 Rose St., opp. Duane St., N, Y,






