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THE DISTRIBUTION OF
LIGHT AND HEAT IN
NEW YORK CITY.

The tendency of the day
toward the centralization of
capital and effort, and the sim-
plification of domesticservice
through more perfect organ-
ization in the supplying of our
material wants, is strikingly
illustrated in two gigantic en-
terprises now in progress in
this city, both dealing in
problems of vital importance
in social and domestic econ-
omy, and both calculated to
do away with time-honored
customs and methods.

We have become used to
elaborate and wide-reaching
systems of conveyance, which
have displaced the use of
private carriages—to a large
extent even the use of the
means of conveyance which
nature provides. Equally
wide-reaching systems of tele-
graph and telephone lines
have brought every man in
the community within hailing
distance of every other. Our
water supplies are laid on in
every apartment by means of
public water systems employ-
ing scores of miles of large
aqueducts and thousands of
miles of smaller pipes. Night
is converted almost into day
for us by illuminating gas sup-
plied from central stations.
And the next steps of social
and domestic organization
promise to be the distribution
of motive power with our
illaminant, and the displace-
ment of our heaters and cook-
ing stoves by steam conveyed
through the streets in pipes,
making it possible to banish
fire absolutely from our dwell-
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ings, offices, and factories,
either for warming or light-
ing, for cooking or for me-
chanical operations, heat,
light, and motive power being
generated in and supplied
from huge central stations.

Although electric lighting
and steam heating have noth-
ing in common, the circum-
stance that progress in each
is represented by gigantic en-
terprises in vigorous prosecu-
tion in this city makes it
proper to treat of them
together in this place.

On the Eastern side of our
city, down town, the Edison
Electric Light Company is
placing a complete system
of conductors in the streets,
while the New York Steam
Company is occupying the
streets on the Western side
in the work of laying down
pipes for the general dis-
tribution of steam for heat
and power. The central sta-
tions of both companies are
in process of erection, and
preparations for business are
making with a prospect of
early completion.

The Edison Electric Light
Company has laid about three
miles of conductor in an area
scant three-quarters of a mile
square, south of Sprucestreet
and east of Nassau street.
‘When this district is complete
there will be fourteen miles
of conductor under the streets
and seven miles of service
conductor. These conduc-
tors will supply 16,000 lamps,
and 400 horse power for driv-
ing machinery.

The operations of laying the
conductors is shown in Fig.
1. In a trench about two
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feet below the surface are laid pipes containing the conduc-
tors, the pipes and conductors terminating at intervals in
boxes forming a sort of expansion joint. The pipes are ce-
mented in the boxes with an elastic insulating cement, and
the conductors are connected by copper loops which are
capable of springing sufficiently to compensate for expansion
and contraction. These loops are soldered to the conduc-
tors, a cylinder of compressed gas and a blowpipe being
employed for this purpose.

Fig. 2 represents a service box in which the two copper
loops are provided with arms extending to one side of the
box and attached to service conductors leading to the build-
ing to be illuminated.

The conductors might be described as half round. They
are of drawn copper of the size aud shape shown in the
transverse section, Fig. 8, and are supported throughout their
entire length by insulating material in an iron pipe. The
conductors thus mounted are made in different sizes for dif-
ferent localities, as there is a definite relation between the
interest on the investment and the price of coal. When
coal is cheap the conductors are made smaller, when it is
dear they are made larger. Throughout a system the con-
ductors are of the same size, and they are connected together
at the corners of the blocks so as to practically increase
capacity of the system.

Various forms of boxes are shown in Figs. 5, 6, and 7. Fig.
4 shows a street connection for the purpose of making elec
trical tests and for special purposes. There are thirteen
varieties of street boxes and five for buildings.

The central lighting station is to be provided with twelve
large Edison generators requiring 2,200 horse power. These
machines are in process of construction.

The works in Goerick street are turning out from twenty
to twenty-four of the smaller generators per week.

The New York Steam Company is placing pipes in Green-
wich street, whileat the same time an immense boiler house
or heating station is being erected on the same street to sup-
ply steam to one of the ten districts into which the city is
divided. The majority of the stations are located, and the
work in the district in progress is being advanced with all
possible speed.

The boilerhouse is something over 100 feet in height, and
contains four floors of boilers, with sixteen boilers on
a floor, making sixty-four boilers, having an aggre-
gate of 15,000 horse power. The two chimneys of
this immense boiler house will be a little taller than
Bunker Hill Monument. The steam from these boilers is to
be discharged into large vertical pipes or separators—to sepa-
rate the water from the steam—whence it passes into the
street mains, of which there are five, two of ten inch, two of
twelve inch, and one of twenty-four inch diameter. These
huge pipes are laid in sections, connected together by expan-
sion joints of peculiar construction which permit the pipes
to expand and contract without injury. The pipes are pro-
tected from the effects of external cold by a layer of mineral
wool surrounded by a wooden jacket.

A return pipe runs parallel with the supply pipe to carry
the water of condensation back to the boiler house. This
pipe is much smaller than the supply pipe and is protected
in the same manner. The steamn pressure is generally relied
on to force the water back,but in case of a great inclination
in an adverse direction, a pump will be employed to
force the water back. Steam will be taken from the
supply pipes for heating, for cooking, and for power, and
the water of condensation will be delivered to the return
water pipe. We are unable in this connection to give the
details of the steam meter or of that portion of the system
that relates to the building.

This system is based upon the inventions of Mr. B. Holly,
but the credit for the perfection of the system is due ina
great measure to Mr. C. E. Emery, engineer of the com-
pany.

—_——————.—tt—
Accidents at the Paris Exhibition.

The correspondent of the London Z%mes reports in that
paper’s issue of the 4th Oct., the following accidents at the
Exhibition. He says:

““Yesterday a gentleman was leaning over a balustrade to
examine an extremely interesting machine of M. Christofle,
when his gold chain made a connection between two con-
ducting wires which happened to be exposed. His chain
became red hot and set tire to his waistcoat. To-day I had
some conversation with a gentleman who was nearly killed
the other day by a Brush dynamo electric machine. Part of
the conducting wire was not insulated and was lying on the
floor. He touched the stand of a lamp which formed part
of the conducting system. His body then formed a connec-
tion through the ground to the naked wire, and contracted
his muscles so as to cause his hand to clinch the lamp. Ten
lamps were in circuit at the time, and so much current was
passed through him that eight of them were extinguished.
He was powerless to unclasp his hand. Every musclein his
body was paralyzed. His face was distorted; hislungs were
so acted upon that he could scarcely breathe. He could only
utter a faint and unnatural cry. The workmen in the place
fled from the workshop, believing that some explosion was
about to happen. A friend came up and tried to unlock his
hand. It was impossible. He then lifted his legs from the
ground. This broke the circuit and his hands were released,
while burning sparks flew to his hands in the action of
breaking the circuit. He was insensible, but has since then
greatly recovered, and has devised an improvement to the
lamp which will prevent a recurrence of such an accident.”
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THE MADGE AND HER VICTORIES.

For two or three years the interest in English yacht rac-
ing has centered mainly in the ten tons class. The results
of 1879 proved beyond a doubt that the Madge was the best
British ten-tonner afloat. The next year she met her match
in the Neptune and laterinthe Maharanee. Thechampions
of the past season were the Neptune and the Buttercup,
the former winning substantially everything in the north,
the latter everything in the south. The record of the
Madge, however. is a proud one, she having won in three
years fifty-six prizes out of sixty-eight starts. Foreseeing
possibly a better chance for continued victories in other
waters, the owner of the Madge had her brought by steamer
to this port to try conclusions with American craft.

The Madge was built by G. L. Watson, of Glasgow, in
1879. Her dimensions are: Length over all, 45 feet 814
inches; on the water line, 38 feet 9 inches; beam, 7 feet 9
inches; depth 6 feet 6 inches; draught, 7 feet 10 inches.
Her keel is of oak, 10x12 inches, to which is bolted nearly
eleven tons of lead; her inside ballast is only 500 pounds.
The stem and stern posts are of oak. Every third frame is
oak, 2x8 inches. The intermediate frames are of elm, 2x114
inches, spaced twelve inches from center to center. In the
wake of the chain plates the frames are double. The deck
beams are of elm, 8x234 inches, placed twenty-four inches
apart. On theseis laid a light deck of pine. Below the
water her planking is of oak and elm, 114 inches thick;
aboveshe is planked with cedar. She is coppered to above
the bends. Her deck isflush, and she has nobulwarks. Her
mast is 36 feet in extreme length, and 8 inches in diameter
at the partners. Her boom is 36 feet long; gaff, 26 feet;
bowsprit, outboard, 20 feet; topmast, 26 feet; spinnaker
boom, 40 feet. She carries an enormous spread of canvas,
the fitting of which is superb. Her extreme narrowness and
great depth are in striking contrast with the breadth and
shallowness of American small craft.

With these differences in style of construction came dis-
putes as to the proper vessels tomatch with the Madge. The
representative of the Madge refused to sail except upon the
water line area rule of measurement—a rule which few
American clubs recognize, and which shut out from compe-
tition vessels of an actual capacity corresponding with that
of the Madge.

The first victories of the Madge were won over the Sea-
wanhaka course in races with the Schemer, whose dimen-
sions are: Extreme length, 3895 feet; at water line, 837-17
feet; beam, 14.5 feet; depth, 46 feet; draught without cen-
ter board, 3 feet.

In two races with the Shadow, at Newport, the Sliadow
won the first and the Madge the second. The dimensions
of the Shadow are: Length over all, 36 feet 8 inches; water
line, 83 feet 5 inches; beam, 14 feet4 inches; depth, 5 feet;
draught, 5 feet 4 inches.

The Madge was also sailed against the Wave at New York
and at Newport, winning both races.

A race was refused with the Gracie of the New York
Yacht Club, whose length over all is 48 feet 9 inches, and
on water line 44 feet, a difference in favor of the Gracie
considerably less than that of the Madge over the Shadow.

The controversy seems to hinge on the question whether
length, breadth, and depth shall be taken as factors of ca-
pacity, or length and breacth only, a question which yachts-
men will have to settle for themselves.

Seeing that stability and speed can be secured either by
great depth with narrowness, or by great breadth of beam
with light draught, it would seem as though there ought to
be some satisfactory means of determining fairly the com-
parative rating of the two types of vessels.

That the two methods of measurement and estimating
time allowances are important elements of the problem
may be seen from the fact that, applying the rules of the
Atlantic Yacht Club, the Madge was beaten in all of her
races save one, the New York race with the Wave.

——— et
THE ST. GOTHARD TUNNEL.

The first complete railway train, carrying one hundred
passengers, passed through the St. Gothard Tunnel, Tues-
day, November 1, time fifty minutes.

The St. Gothard Tunnel, nine and a third miles long,
pierces the Helvetic Alps, and forms a link in the St. Gothard
Railway, connecting the Swiss railways with those of Upper
Italy. It exceedsthe Mont Cenis Tunnel in length by 8,856
feet. The northern end of the tunnel, Goeschenen, is 82 feet
from the southern end of the station platform, situated 36375
feet above the sea level, and 2,204 feet above Lake Lucerne.
From this point the line rises with a gradient of 1 in 171 for
24,600 feet, then with a gradient of 1 in 1,000 for 4,428 feet,
where it reaches the highest point of the tunnel 8,785 feet
above the sea. Then after a length of 1,279 feet it descends
with a gradient of 1 in 200 for 3,870, when the gradient is
reduced to 1 in 500 for 18,792 feet, which brings it to within
984 feet of the platform of the station at Airolo, situated
3,755 feet above the sea, and 3,109 feet above Lake Majeur.
The normal width of the tunnel is 24 feet 115% inches at the
level of therails, and 6 feet 8 inches at the height of 6 feet
6 inches above the rails. The height of the tunnelis 20
feet; the roof is semicircular. The floor of the tunnel is
formed with a fall of 214 per cent from each side toward
the center, and at the lowest part is a drain 217% inches deep.
Up to the level of the top of the railway sleepers the floor is
filled with ballast. The natureof the revetment varies with
the rock traversed. In addition to the main tunnel there
are fifty-two subsidiary tunnels on the line, havinga total
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length of 16 miles, and 64 bridges and viaducts. Of the
entire length of the St. Giothard line 17 per cent is tunneled
and 1 per cent bridges and viaducts. The main tunnel car-
ries two lines of railway, 4 feet 814 inches gauge.

The contract for the work was taken by Mr. L. Favre,
August 9, 1872. The construction was begun at Airolo,
September 24, and at Groeschenen October 24, 1872.

IS INSANITY INCREASING?

It is a common saying that an increase in the number of
insane persons is one of the necessary results of the intensity
of modern life. There is certainly a steady increase in the
number of inmates in asylums for the insane, an increase
greater than the growth of population would seem to war-
rant. For this there may be several causes:

1. An actual increase in the proportion of persons of
unsound mind in comparison with the entire population.

2. A more general and systematic commitment of insane
persons to asylums for protection and medical treatment.

3. A steady accumulation of insane persons owing to the
better care of the insane and the consequent lowering of the
death rate of such persons.

That the second and third causes are real and potent is
amply sustained by the statistics of our public institutions.
The proportion of insane persons at large naturally dimin-
ishes with the improvement and multiplication of asylums
and the growing popular conviction that neither individual
nor public well-being is furthered by allowing the insane to
go free, uncared for, and without medical assistance; and
as a natural result the number of the insane in asylums
increases proportionally.

Accordingly we may have an increase in the number of
annual commitments to asylums, as well as in the number
of permanent occupants, without any increase in the total
percentage of insanity in the country.

Increased efficiency in the medical treatment of the insane
may also seem to increase the number of cases as well as the
actual number under care at any time. With unskiliful treat-
ment many cases of acute mania may result in speedy death,
or, what is worse, chronic insanity. Insuch cases the patient
counts but once. With better treatment the patient is ulti-
mately, often speedily, discharged, apparently or really well.
The disease is liable to recur, however, and in the course of
years the same patient may have to be under treatment sev-
eral times, each time adding one to the statistics of insanity.

Another fact which tells against the theory that ‘ high
pressure” living tends to unhinge the mind may be found
in the source of the larger portion of the inmates of insane
asylums. The records of asylums show that most of the
insane come, not from the busy professional, mercantile, and
manufacturing classes, but from those whose lives are a
monotonous round of petty drudgery, or, what is equally
killing, petty inaction, unfrujtful idleness, and dissipation.
Frivolity probably leads more men and women to the insane
asylum than the hardest and intensest pursuit of mental or

material wealth,
st

RAILROAD INVENTIONS WANTED.

Notwithstanding the fact that the-past twenty years have
witnessed wonderful improvements in railway fixtures and
appliances there yet remains a wide field for mechanics and
inventors to labor in in this direction. The fact that there
are more than 2,000 existing patents on car couplers is no
evidence that the demand is supplied. On the contrary, a
good automatic coupler is among the needs of American rail-
ways, and the inventor who will produce a satisfactory coup-
ler will not only be regarded as a public benefactor, but at
least a dozen fortunes are at his command. A complicated
rattletrap of an affair willnot do. One that is plain, simple,
durable, and reliable at all times is what the railway public
are looking for and will, undoubtedly, pay handsomely for
when found. There are afew of the couplers that have been
brought out lately that are not entirely without merit, but
they are lacking in many of the essential points of a perfect
coupler.

The foregoing has reference solely to freight cars. The coup-
lings now in use on passenger trains are, in the main, satisfac-
tory, but for freight service the coupling is yet to be found.
Hereare some of the requisites of a perfect coupler: Any num-
ber of cars coming in contact should be coupled automatically.
But it should be so arranged that no coupling will be effected
unless so desired. It is obvious that if cars coupled at all
times when they came in contact it would cause trouble in
switching and yard work. The coupling must be so arranged
that it can be operated from the tops of cars or on the ground
without going between them. By ‘“operated ” is meant that
a brakeman can uncouple from the top of a car or he can
‘“set” the coupler so that it wéll not couple it so desired, and
an operator on the ground can do the same thing without
going between the cars. Next comes durability, which may
be regarded as the ‘“ mountain in the path.”

Chief among the causes of railway disasters are misplaced
switches, It is true that we have safety switches that are
reliable, but as their use (like many other good things) has
not become general, there is a demand for a reliadle switch
signal. Tt is also true that we have some very good switch
and drawbridge signals, but they do not always prevent acci-
dent, which may be accepted as proof that they are defect-
ive in some vital points. We have reports of from seven
to twelve accidents from misplaced switches monthly, and
accidents of this class are usually of a serious nature, being
destructive of life and property. InAugust last eleven acci-
dents are reported from this cause, and it is certain that

‘many accidents from misplaced switches are not reported,
and we have from three to five drawbridge accidents yearly.
About a year since a $40,000 accident occurred at a draw-
bridge in New Jersey, and the draw was provided with an
electric signal, but it appears to have become deranged.
Some of the interlocking signals now coming into use are so
arranged that if they get out of order in any manner the sig-
nal always stands at danger. This would seem to render
switches and draws absolutely safe, but accidents are yet far
too frequent, and although we have greatly improved these
appliances they have not yet reached perfection.

Another fruitful source of frequent and serious disasters
is imperfect signals at railway grade crossings. Crossing
collisions are frequent and disastrous, and a signal that will
effectually prevent this class of accident is in demand. Sig-
nals for the purposes named above should be of such a
nature that they cannot be either misunderstood or run past
unnoticed.

For daylight or clear weather targets or semaphores may
be arranged so as to be effective, but on foggy days or at
night the gong, bell, or torpedo should be brought into use.
Interlocking signals are in use to a considerable extent, but
they are mostly of a complicated and delicate nature and
liable to become deranged. Moreover, there are such a
diversity of signals that those who operate them and those
who are to be governed by them are liable to become con-
fused and the results are disastrous. Accidents have fre-
quently occurred by the engineers passing a distant signal
which stood at safety when it was passed, but was changed
with the switch or draw before reaching the home signal
or switch or draw, and the home signal not being visible by
reason of fogs, or obscured by curvesin deep cuts, buildings,
piles of lumber, etc. No switch, draw, or crossing is safe
without both a home and distant signal, both interlocking.
And there should he intermediate signals at short intervals
between the distant and home signals, and all connected with
the switch or draw and operated with the single movement
that operates the distant signal. As signals trusting to the
vision for safety are not reliable at all times, the bell or gong
must be brought into use. The torpedo may also be made
to give warning of danger by a simple mechanism connected
with switches and draws, by which a number of the explo-
sives may be automatically placed on the rail at proper
intervals.

The American Humane Society some time since offered a
prize of $5,000 for the best stock car, but at their recent
annual meeting, at Boston, they decided that none of the
many hundred designs so far submitted came near enough
to the requirements to entitle any one to the prize. The
offer is now open, and it is hoped that some one will soon
win the prize.

The above hints may be worth something to inventors
working in the directions indicated.

WM. S. HUNTINGTON.

[In respect to the prize offered by the Humane Society,
one of the conditions was that the successful plan should be
protected by a patentwhich should be assigned to the society,
In these days of industrial progress it is 1dle to suppose that
any patentee of a perfected cattle car would seil his patent
for the small sum of $5,000. Such a patentwould be worth
more nearly five hundred thousand dollars than five thou-
sand. We have good authority for the statement that the
offer of the Humane Association had the effect to call out a
number of highly valuable cattle car inventions, the patents
for which were at once bought up by the Palace Cattle Car
Company at figures a little above those offered by the asso-
ciation. This left in the hands of the association only the
inferior plans, none of which were found to be within the
association’s offer; hence no award could be declared. The
Palace Cattle Car Company ought to feel greatly obliged to
the association for its arduous and gratuitous services in
assisting it to acquire its valuable patent rights at a tithe of
their real worth. Ten millions of dollars, we believe, is the
amount at which the car company now values these patents;
at any rate that is the par value of the company’s stock,
which we believe is based chiefly on these acquisitions.]

i B

NEW COMPRESSED AIR LOCOMOTIVE ON THE
ELEVATED RAILWAY, NEW YORK.

A trial was made on the Second Avenue Elevated Rail-
road of a new air locomotive on the 23d, and again on the
28th of October, with entire satisfaction to the Pneumatic
Tramway Engine Company, who own the machine. In this
locomotive air at a high tension is stored in tanks and dis-
tributed to the motive cylinders through a reducing valve
and then through hot water, according to an old and well
known plan, for the purpose of heating it, to counteract the
refrigerating effect of the expansion of the air, and also to
provide moisture as a lubricant for the pistons.

This locomotive was built by the Baldwin Locomotive
Works, of Philadelphia, and is the invention of Mr. Robert
Hardie, of Edinburgh, Scotland. = It is on the same princi-
ple and an improvement on a street motor that was tested
and reported on by General Haupt, whose report was pub-
lished in the ScIENTIFIC AMERICAN SUPPLEMENT of June
28, 1879, No. 182. The obvious advantages of a noiseless
exhaust, and the absence of fire, with its disagreeable odors,
dust, and smoke in a street motor, are claimed for thisloco-
motive, and so far as the experiments are concerned which
have taken place in the last few days on the Second Avenue
Elevated road, the claim is well established.

The locomotive, as shown in our engraving, consists of
four steel cylindrical air tanks of very perfect construction,

|
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having dished heads and triple riveted spiral seams in lieu
of the usual longitudinal form, and double riveted circum-
ferential seams, all of which are made tight by means of
Connery’s calking, and tested at a pressure of 850 pounds to
vhe square inch. These tanks, having an aggregate capa-
city of 460 cubic feet, are supplemented by two smaller dis-
tributing tanks, a small steam generator, and a pair of mo-
tive cylinders, similar to steam engine cylinders, 1214 x 18
inches, with Stephenson link reversing gear and adjustable
cut-off on the back of the slide, connected in the usual man-
ner to four coupled 42-inch driving wheels. The cab is
located at the forward or cylinder end of the machine. The
method of hanging by means of equalizing levers between
the drivers and an improved two-wheeled swinging center
bearing pony truck effects the distribution of eighty per-
centum of the weight upon the drivers, and practically car-
ries upon three points of the frame, thereby avoiding undue
strains and securing steady motion over the inequalities of
the track. The initial air pressure is 600 pounds to the
square inch at starting, but is distributed to the motive
cylinders through the distributing tanks, reducing valves,
and steam boiler, at a uniform working pressure, about the
same as that of ordinary locomotives. A small fire is kept
burning in the furnace of the steam generator, which is a
small upright tubular boiler. For the purpose of obtaining
a high grade of expansion and a noiseless exhaust, the cut-
off is arranged on the back of the slide, as above stated,
which is instantly adjustable to any desired grade by means
of an ingenious hand device within the cab.

A new and peculiar feature of this engine is the use of

the main cylinders for working the vacuum brakes, which
is done by simply putting the reversing lever in mid-gear,
when the main cylinders become vacuum pumps, thereby
greatly simplifying the handling of the train.
* On the 26th of October we had the pleasure of a ride on
this admirable engine, and we testify to the perfect manner
in which it fulfills its mission as a noiseless, odorless, smoke-
Jess, and perfectly controllable motor. It will cover the full
length of Second Avenue, from 127th Street to the Battery,
with four loaded cars, at a higher rate of speed than the
schedule calls for, with a single charge of air, and then the
recharging is done in as short a time as is needed to change
horses on a surface road.

The engine is now in charge of John A. Wallace, one of
the ““L” road engineers, who is more than pleased with it,
and especially is he delighted with the absence of anxiety
about boiler water, which is the steam locomotive driver’s

bugbear.
B o B I S R,

Curious Experiment in Crystallization.

The following experiment is given by Peligot in La
Nature: Dissolve 150 parts by weight of hyposulphate of
soda in 15 parts of boiling water, and gently pour it into a
test tube so as to half fill it, keeping the solution warm by
placing the glass in hot water. Dissolve 100 parts by
weight of acetate of soda in 15 parts ¢f hot water, and care-
fully pour it into the same glass; the latter will form a layer
on the surface of the former and will not mix with it. WkLen
cool there will be two supersaturated solutions. If a crystal
of hyposulphate of soda be attached to a thread and care-
fully passed into the glass, it will traverse the acetate solu-
tion without disturbing it, but on reaching the hyposul-
phate solution will cause the latter to crystallize at once in
large rhomboidal prisms with oblique terminal faces. When
the lower solution is completely crystallized, a crystal of ace-
tate of soda similarly lowered into the upper solution will
cause it to crystallize in oblique rhomboidal prisms. The
appearance of two different kinds of crystals will not fail to
surprise those not acquainted with such experiments.

—_— O ———
Early Steamers in England and Canada.

At present (1814) there are five steamboats on the Thames.
1. The Thames (originally the Argyle), 14 horse power, ply-
ing between London and Margate; reckoned the best boat.
The paddles alternate with each other, and are set atan
angle of 45 degrees. 2. The Regent, 10 horse power, pad-
dles set square, with rims like an overshot wheel; isexpected
to ply between Chatham and Sheerness. She was first built for
the wheel to work in the middle; but this, not having been
found to answer, has been altered. 3. The Defiance, 12 horse
power, to Margate, with double horizontal cylinder engine.
4. A boat which plied between London and Gravesend was
laid aside on account of a lawsuit, as she was not worked by
a privileged person. Such a person has now taken her, and
she will soon start again with a new 12 or 14 horse power
Scotch engine, being originally fitted with a high pressure
engine. The wheels of this have rims, and the paddles
swing like top butt hinges. 5. A boat with double keel, 6
horse power, is now building above Westminster- Bridge;
paddles upright; said to be for London and Richmond. 6.
Mr. Maudslay built a small boat last year for Ipswich and
Harwich, 16 miles done in two and a quarter hours, but
against a strong wind in three hours. This has six frying
pan paddles set square, without rims. I have been informed,
by letter of August last, from Gainsborough, of a steamboat
from thence to Hull, which performs the voyage, 50 miles,
in eight hours. And this week, from Canada, at present
there are two steam vessels on the river St. Lawrence, one
48 the other 86 horse power, which go at 7 miles an hour,
measure about 170 feet long and 30 feet wide ! Another 48
horse power vessel will be launched next year on that river.
So that one may go by steam from Quebec to New York in
eight days, with a short land carriage.
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ALLEN’S PORTABLE COMPRESSION RIVETER.

This riveter is principally intended for beams and girders
for bridge building, and forms the rivet head by compress-
ing the end of the rivet into a suitable die. The bars, turn-
ingon a fulerum, contain atone end the dies, and are con-
nected at the other end to a toggle joint, to the center of
which the piston rod of a pressure cylinder is attached.
The arms C and D, are made interchangeable, so
that the machine with arm, C, as represented in
Fig. 1, will straddle the edge of girders or beams
having six inch angle irons on each side, and
when arranged with the lever. D, as represented
in Fig. 2, plates may be riveted on to six inch
channel iron,

The pressure used in this machine is from fifty
to sixty pounds, and the arms are made of suffi-
cient strength to operate on one inch rivets.
The weight of the machine complete is about
seven hundred and fifty pounds. It can be
operated by steam or air, but for the convenience
of handling the machine air pressure is recom-
mended.

In consequence of the peculiar construction
and arrangement of the elbow or toggle joint
between the power employed for operating the
machine, aud the hinged or pivoted arms which
carry the dies, a small ten inch cylinder will pro-
duce, at the end of the stroke or when the dies
are nearly closed, a pressure upon the rivet of
about fifty tons, or about one ton for every
pound of pressure upon the cylinder piston.

This machine is in use in the principal bridge
and wrought iron works in the country.

Further information in regard to these ma-
chines may be obtained by addressing Mr. Henry
E. Roeder, manager of Allen Portable Riveting
Company, 304 Broadway, New York city.

——— A ——————

The Year’s Work of the Signal Corps.

In his annual report to the Secretary of War,
Gen. Wm. B. Hazen. Chief Signal Officer, sum-
marizes as follows the work done by the Signal
Corps during the past year:

‘“This year has been distinguished by addi-
tional progress and by decided improvemeut,
which I will briefly recite: The establishment,
under your sanction, of a permanent school of
instruction at Fort Myer, Va.; the raising of the
standard of the personnel of the Signal Corps;
the systematization of the duties of the Signal
Service; the preparation of new instructions for
observers of the service; the preparation of new
and improved forms for the recording and preservation of
meteorological data; the preparation of special bulletins for
the-press, containing weather information of public interest;
the forecasts of weather, of hot or cold waves for periods
exceeding twenty-four hours; the forecasts of ‘northers’ for
the interior plateau; the adoption of a new storm signal
(the cautionary northwest) for theinterior lakes;thearrange-
ment for increase of river service and wider publication of
the international bulletin and the monthly weath-
er review, with their accompanying charts; the
increased information added to the farmers’ and
to the railway bulletins; the organization of a
service for the special benefit of the cotton inte-
rests of the South; the extension of the special
frost warning to the fruit interests of the coun-
try; the investigations into thermometric stand-
ards and into barometric standards; the prepara-
tion of new hygrometric tables containing cor-
rection for altitude; the revised determinations
of the altitudes of Signal Service stations; the
computaiion of monthly constants for the reduc-
tion of observed barometric pressures to sea level;
the arrangements for original investigation in
atmospheric electricity, in anemometry, and in
actinometry, and in the last subject, especially
with reference to the importance of solar radia-
tion in agriculture and the absorption of the
sun’s heat by the atmosphere; the co-operation
in an expedition to the summit of Mount Whit-
ney, California; the determination of problems
in solar physicsin meteorology; the preparation
of conversion tables for the English and metric
systems; the co operation in the dropping of
time-balls at Signal Service stations; the publi-
cation in quarto form of special professional
papers; the offering of prizes for essays of great
merit on meteorological subjects; the organiza-
tion of State weather services; the new investi-
gation of danger lines on Western rivers; the
organization and equipment of two expeditions
for meteorological observation and research in
the arctic regions of America, one to be sta-
tioned at Lady Franklin Bay, the other at Point
Barrow, Alaska, both co-operating in this work
with a system of stations established in the polar
region by international conference; the establish-
ment of a system of stations of observation in
Alaska; the arrangements for organizing a Pacific
coast weather service; the display at the Paris
Electrical Exposition; the experiments for im-
proving newspaper weather charts: the increase

|
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since June 1 of telegraphic weather service, exceeding in
value $34,000 per annum, without additional expeuse to the
United States, and the extension and construction of military
telegraph lines.

‘“ One hundred new stations have been established in the cot-
ton belt during the year, the total number of stations of obser-
vation in operation June 30, 1881, within the territory of the
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Fig. .—COMPRESSION RIVETER.

United States and maintained for the Signal Service being 296.
Reports are also received from17 stations established by the
authorities of the Dominion of Canada; also from one at St.
John, Newfoundland, and one at York Factory, British Ame-
rica. The cost of maintaining each full station of observation
during the year, exclusive of the cost of telegraphing and the
pay and maintenance of the enlisted men, has been $336.73,

a decrease since the preceding year of $45.55 per station.”
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Fig. 2 —ALLEN'S PORTABLE COMPRESSION RIVETER.
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MECHANICAL INVENTIONS.

An improvement 1 sewing machines has been patented
by Mr. Jacob R. Scott, of Nyack, N. Y. The object of
this invention is to insure uniformity in the movement of
the presser bar by the upward stroke of the needle bar and
secure uniform feed of the material. It is specially designed
for use with the boot and shoe machines described in patents
Nos. 232,559 and 233,560, so thatthey may be
adapted conveniently for the sewing of hose,
where no variation of thicknessis required.

An improved carriage spring has been patented
by Mr. Ronella L. Doble, of La Grange, Me.
This invention relates to the use of a chord rod
in combination with elliptical springs, and has
for its object to strengthen the springs.

An improved machine for bundling kindling
wood has been patented by Mr. William A.
Allen, of Jersey City, N.J. This machine
forms the bunch of wood into a cylindrical bun-
dle, squares up the end of the bundle, and holds
the wood in compact shape until it is tied.

An improved machine for grinding wood for
paper pulp has been patented by Mr. Nicolaus
Kaiser, of Grellingen, Switzerland. The inven-
tion consists in a grinding stone mounted on a
suitable shaft and surrounded by a casing, with
a series of boxes on the sides for containing the
blocks of wood, which are pressed against the
sides of the stone by a rack and pinion actuated
by a weight, or by springs or hydraulic pressure,
whereby the block of wood is converted into a
wood pulp.

Mr. Michael Waters, of New York city, has
patented 4 sensitive steam engine governor that
will operate, when additional work is thrown on
the engine, to instantly open the valves for the
admission of a corresponding head of steaminto
the steam cylinder, so that the nusual ‘slacking
down ” of the engine on such occasions shall be
avoided, aud economies in power or fuel and in
time be thereby obtained.

Messrs. John L. Metcalfe and John T. Met-
calfe, of Quincy, Pa., have patented an im-
proved grain separator. In this machine, the bars
of the rake bed connect with the upward incline
from the thrashing cylinder by bars arranged
to form a trough, which greatly facilitaies the
early separation of the grain carried up by the
straw. Combined with the main shoe is a
supplemental shoe shaken at both ends and
having a transverse slot in its bottom fitted with
a roller and a comb, whereby a better separa-
tion of the clean grain and tailings is effected. There is
also combined, with the fan head or fixed register plate, a
detachable box bolted to the fixed head and forming the
bearing for the reyolving register plate, thereby greatly
facilitating renewal and repairs. Combined with the eleva-
tor box and elevating belt is a screen shaken by said belt to
separate sticks and other foreign bodies from the tailings,
and provision is made in a convenient and efficient manner
for connecting and discounecting the straw car-
rier by the machine while in motion.

A very effective and simple wachine for making
tent pins has been patented by Mr. Friedrick W.
Evers, of St. Louis, Mo. The invention relates
to machines for finishing tent pins, that is tosay,
pointing them, cutting the notch, and shaping
thehead. In this machine the pinsor stakes,
cut to size and of wedge form, are first pointed
by inserting them singly at their smaller ends,
through a rest, into a hollow cutter head on one
end of arevolving mandrel. Theyare then ar-
ranged side by side upon a sliding inclined bed,
or endless apron, and passed at their larger ends
under a pair of cutter heads, secured one in
advance of theother on the opposite end of the
mandrel, and having a presser bar between them
to hold the pins down. The cutters on these
cutter heads give the required bevel to the heads
of the pins, and cut the inclined notch, also bot-
tom of the notch, thereby completing each pin.

A very valuable improvement in boot and shoe
lasting machines has been patented by Mr. Solo-
mon B. Ellithorp, of Rochester, N. Y. This
invention is an improvement upon a machine
previously patented by the same inventor, and
consists in an adjustable construction of certain
parts, whereby the machine is more readily adapt-
ed to shoes and boots of various sizes. The seat
for the heel of the last, and the seat for the toe
of the last are both adjustable vertically and
longitudinally toward or from each other. Like-
wise the clamps, which are provided with eccen-
tric levers for adjusting the gripe of their jaws
on the leather, are connected with the templet
by vertically adjustable hooks, and the templet
is adjustable in direction of its length by the
levers and devices which control it. Further-
more, the pressing screw bolt, which holds down
the last onits seat, is adjustable laterally as well
as vertically, so that its pressure may be applied
to any part of the bottom of the last.

Mr. Horace L. Kingsley, of Racine, Wis., has
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patented an improved platform gear for wagons. The inven-
tion consists in a platform gear into which the two outside
bars are made of metal and U-shaped in their transverse sec-
tion, and are provided at their ends with plates bolted on
or between their walls to the head block and front brace
bar, wooden or other filling pieces being inserted in the out-
side bars. This construction furnishes a platform gear of
light and durable character, and a rigid frame is formed
having the upper surface of its bars level for receiving the
bearing circle.

Mr. Stephen D. Engle, of Hazleton, Pa., has patented an
improved pantograph engraving machine for engraving on
metal, for reducing maps and drawings, and similar work.
This machire can do almost any kind of engraving from a
pattern. It enables an unskilled person to do a good job of
engraving.

Messrs. Robert Barber and Burchard H. A. Siefken, of
Omaha, Neb., have patented a machine which will separate
from auriferous sand or earth the fine as well as the larger
particles of gold with the use of only a small quantity of
water. The invention consists, principally, of a washing
tank communicating with a tailing tank, in which revolves
a wheel provided with pivoted or swinging scoops or buck-
ets for removing the tailings without unnecessary waste of
water, the washing tank being provided with suitable con-
veyers, riffles, and amalgamated plates.

An improved station indicator has been patented by Mr.
Virgil H. Sprague, of Greene, Me. The inventor makes use
of endless belts or chains, carrying the namecards or plates,
and fitted with mechanism for giving step-by-step move-
ment to the belt, whereby the cards are successively ex-
posed.

An improved station indicator has been patented by Mr.
Zebina M. Hibbard, of St. Louis, Mich. This invention is
designed as an improvement on the station indicator for
which Letters Patent Nos. 209,122 and 214,776 were issued
to the same inventor October 22, 1878, and April 2, 1879,
respectively.

Animprovedtype-writer has been patented by Mr. George
H. Herrington, of Wichita, Kan. The object of the invention
is to furnish type writing or printing machines occupying
small space and adapted for use in banks, stores, and other
places for registering time, amounts, and other information
in connection with money received and paid. A dial and
a type wheel operated by a stem carrying a hand for indi-
cating on the dial the position of the type wheel are used.
Combined with these is a paper-carrying cylinder fitted for
rotation and transverse movement. The dial, type wheel,
and rotating mechanism are all carried by a ring-shaped
case having a tubular boss and connected by a knuckle joint
with the top of a post, whereby the case may be swung to
and from the platen. The shaft which operates the rotating
mechanism extends through the boss of the case and is
manipulated by a knob outside of the latter. This shaft or
stem is moved longitudinally to set the type to and from the
paper and to move the cylinder carrying the paper the neces-
sary space between the letters. An elastic band serves to
hold the types in place and to raise them after an impres-
sion.

—_——p - ———
IMPROVED DINNER BUCKET.

In the dinner bucket showu in the engraving, the body,
A, tapers and its ends are rounded. 1In one end of the body
there is a vessel, B, for holding fluids,
such as coffee, tea, and milk. Intheother
end of the body there is a box, C, having
one or more compartments for holding ar-
ticles of food, such as meats and preserves.
These two vessels are removable from the
bucket.

The cover, D, is crowned, forming a
chamber which is closed by the plate, E.
This chamber is used for holding articles
that may be safely carried either side up.
This forms a very compact dinner bucket
of very convenient form. It is the inven-
tion of Mr. John B. Schneider, of St. Ja-
cobs, IIL

—_——
Photographing in Theaters.

In one of the new theaters now ap-
proaching completion there will be a pho-
tograph gallery, where the portraits of
visitors can be taken by lime light. This
is a capital idea, and many people, espe-
cially ladies, will doubtless avail them-
selves of the opportunity to be taken in
evening dress, the facilities for which pur-
pose are not at present great. A photo-
graph is pre-eminently a thing done in a
hurry and on the impulse, and few people would send a
ball dress to the photographer’s the day before and put it on
by daylight in his boudoir; while the other alternative, of
driving in evening dress down street at noon, is still more
distasteful. ~ Quite naturally you go from the dinner table
to the theater, and in the same dress from your box to the
operating room.—LZondon Court Circular.

i

A NovEL TooL CHEST.—A
Leadville, but discharged for lack of evidence, is now limp-
ing about Colorado with the tools of his profession neatly
concealed in his wooden leg. This convenient receptacie
was not discovered by the jailer until after he had received
instructions to release his prisoner.

burglar recently arrested in |

TILE FOR ILLUMINATING PURPOSES.

The engraving shows a novel illuminating tile for pave-
ments, vault covers, and similar purposes. The object of
the improvement is to increase the quantity of light admit-
ted and to diffuse it over a large surface.

The invention consists in an illuminating lens of semi-
prism form having a very large reflecting surface.

The engraving shows a portion of a vault or pavement
plate or frame fitted with the illuminating lens made of crown
glass. The lens or semi-prism is formed with a flanged
top portion to fit a langed opening in the plate. Theupper
surface is formed with a raised center and with radiating
grooves having beveled sides to increase the extent of sur-
face. The beveled surfaces being depressed are protected
from abrasion. The upper surface may, however, be of
simple conical form, or in certain situations a plain flat sur-

PENNYCUICK’S ILLUMINATING TILE.

face may be used. The downwardly extending portion of
the lens is a semi-prism having an inclined flat reflecting
surface and an inclined back face that may be flat or nearly
flat, convex, or concave. The angle of the flat surface will
vary according to location, and is of the first importance.
For a pavement light it should be slightly less than forty-
five degrees to the plane of frame. It islengthened by the
inclination of the back surface from the head to the iower
point, so that while only a limited amount of material is
used, thereby saving weight and loss of light, an extensive
reflecting surface is obtained at the proper angle.

At the center of the upper surface there is a metal spur
which projects slightly and protects the surface. The iron
frame is formed with knobs or projections between the tiles,
so that the feet of persons walking over the frame shall be
kept entirely off the lens, and slipping will be prevented.

This invention has been patented by Mr. J. G. Penny-
cuick, of Boston, Mass.

— e ——
The Names of the States.

The Hon. Hamilton B. Staples read a paper at the annual

meeting of the American Antiquarian Society in Worcester,

IMPROVED DINNER BUCKET.

"on the 21st inst., in which he discussed the origin of the
"names of several of the States. His conclusions were as fol-
" lows: .

" New Hampshire gets its name from Hampshire, England.

Massachusetts is derived from an Indian name, first given to
' the bay, signifying ‘‘near the great hills.” Rhode Island
has an obscure origin; the island of Rhodes, the *‘ Island of
the Roads,” ard a Dutch origin, ‘‘ Red Island,” were men-
tioned, the first seeming to have the best historical support.
Connecticut is an Indian name, signifying ‘“land on a long
tidalriver.” New York, New Jersey, Pennsylvania, Dela-
ware, and Maryland were passed over. Virginia, the Caro-
linas, and Georgia have a royal origin. Maine was named
from the fact that it was supposed to contain th. ‘‘mayne
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portion ” of New England. Vermont has no especial ques-
tion, except that it is claimed to have first been an alias—
New Connecticut, alias Vermont. Kentucky popularly sig-
nifies either a ‘“dark and bloody ground,” or a ‘‘ bloody
river,” but its origin signifies ‘‘ the head of a river,” or ¢ the
long river.” Tennessee comes from its river, the name being
derived from the name of an Indian village on the river—
«“Tanasee.” Ohio is named after an Indian name, signify-
ing ¢ something great,” with an accent of admiration. Indi-
ana comes from the name of an early land company. Illinois
comes from the Indian—the name of a tribe. Michigan is
claimed to mean ‘lake country;” it probably camefrom the
name of the lake, ‘“ Great Lake,” which bore this name
before the land adjacent was named. Louisianais from the
French. Arkansas and Missouri are Indian, the former
being doubtful; the latter is claimed to mean in its original
“muddy water,” which describes the river. Iowa is also
Indian, with doubtful meaning. Texas is popularly sup-
[ posed to be Indian, but may be Spanish. Florida is Span-
! ish, ““a flowery land.” Oregon has a conjecturalorigin. It
|is probably Indian, but a Spanish origin is claimed. Cali-
' fornia comes from a Spanish romance of 1510. Nevada takes
its name from the mountains, who get theirs from a resem-
blance to the Nevadas of South America. Minnesota is
'Indian, “sky-tinted water.” Nebraska is variously rendered
< shallow water ” and ‘“flat country.” Kansas is from an
Indian root, Kaw, corrupted by the French. Mississippi is

| . . .
¢ great water,” or ¢ whole river.” Alabama is Indian, the

name of a fortress and a tribe, signifying, as is claimed,
‘¢ here we rest.”
—_——p - ————

Southern Woods and Ores at the Atlanta Exhibition.

One of the notable exhibits at the Cotton Fair is a fine dis-
play of Southern woods, both rough and polished. Tt
includes the sweet gum, a light colored wood, often worked
up for coffins; the tupello, a tree that cuts like cheese, but
cannot be split, used by the negroes for corks; the famous
(and infamous) palmetto; the Spanish bayonet, with stiff
blades sharp as needles and serrated edges; the swamp
cypress, with its pointed excrescences three feet high spring-
ing from the root; and the curled pine, which takes a grain
polish like the curled maple, but infinitely more vivid and
beautiful.

The Georgia saw mills—there are eight hundred of
them in the State—have sent in some colossal pine logs,
one of them a sylvan monarch, straight as a needle, seventy
feet long, twenty inches in diameter at the smaller butt, and
some four feet thick at the base.

In the same building are two collections of Southern mine-
rals, chiefly from Georgia, remarkable for their variety,
utility, and number. Among them are fine specimens of
copper and copper ore, sheets of clear mica a foot square,
coal blocks weighing half a dozen tons, crystals, stalactites,
and gold nuggets, one of the latter worth five hundred
dollars.

O

O0dd Things that have been Found about the
Wrecks ot Vessels.
The Coast Wrecking Company has in its office, in this
city, a curious collection of relics from old wrecks and other

odd bits taken from the sea. The collection embraces quaint
pieces of furniture, explosive shells, and
shells of the ocean, shreds of ladies’
dresses, rude weapons of savage races,
huge starfish, and many curious things,
the use and purpose of which are still un-
known. Thecollection contains the broken
bell brought up from the ill-fated steamer
Atlantic, of the White Star line, which
was wrecked on Golden Rule Rock, on the
Nova Scotia coast, on April 1, 1873, with
a loss of 557 out of 1,007 souls on board.
There is also a rusty, hiltless sword, dug
out of the sand eight years ago, near the
hulk of the British bark Thistle, which
was lost on Squan Beach, N. J., in 1811.
There are also several bottles of sweet oil,
holding a pint and a half each, with the
original corks intact, and the oil as clear
as crystal, taken in November, 1877, from
the wreck of the British bark Robert,
which went down in 1844, with a cargo of
lead and oil, and five of her crew, off the
place where Atlantic City now , stands.
There is a South Sea Island canteen, inge-
niously constructed of cocoanut shells,
which was fished up from a wreck in sev-
enty feet of water on the coast of Maine;
also a mussel siell firmly embedded four inches in depth in a
well which was found one hundred and forty feet above the
sealevel on the Jersey coast; also a pelican’s skull and bill,
measuring two feet from back to tip (making an excellent
though wide dipper) which was found near the wreck of the
bark Robert Fletcher, on the south beach of Long Island, and
which is said to have been used to bail out the boat by the
crew when endeavoring to escape. The jawsof a shark,
killed on the South Carolina coast, which have been pre-
served, can easily be passed over the shoulders and down the
body of a full-grown man. One of the most curious relics
isalamp chimneytaken from the remains of the ironclad Mer
rimac. Oysters three inches long were found attached to the
glass, and four large oysters which had grown about the
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brass base of the chimney, form an irregular square.
hilts of several swords and some old firearms are also
incrusted with oyster shells.—New York Sun.
e g Ao
STEAM BOILER NOTES.,

On the 29th of October the Cincinnati Board of Aldermen
passed to be engrossed an ordnance making the use of an
effective smoke-consuming furnace compulsory on the part
of all manufacturers and others whose business requires the
use of a chimney that has become a nuisance to the neigh-
borhood. Organizations, including a society of ladies, have
been formed in Cincinnati for the purpose of procuring the
abatement of the smoke nuisance.

In regions where bituminous or other smoky fuel is used
because it is readily obtained and cheap, an enormous waste
is made, not only from imperfect combustion, which results
in the smoke nuisance, but also from the sooting of the fire
surfaces of the boiler. Considerable improvement has been
made in Bastern cities of this country by the introduction of
deeper boiler furnaces and devices for supplying air above
the fire to complete the combustion and by skillful firing so
as to coke the coal near the mouth of the furnace. But it is
probable that very much fuel, not only bituminous but
anthracite also, is still sent out of the boiler chimney in the
shape of invisible gas of a combustible nature as well as
black smoke. The remedy, both for the smoke nuisance and
loss incident to the collection of soot on the boiler fire sur-
faces, is no doubt attainable, and should engage the attention
of inventors with a view of producing a cheap and simple
regenerating gas boiler furnace. As showing what may be
possible in this direction we abstract from a paper by William
Metcalf, of Pittsburg, Pa., which was read before the Engi-
neers’ Society of Western Pennsylvania, and which we find
in the Iron Age. He shows how much money is annually
wasted through the smokestacks of Allegheny County, Pa.,
in shape of dense black smoke and the still more wasteful
burning gas at the top of iron furnace stacks. The loss is
made apparent by a comparison of the old and the new style
of iron puddling and reheating furnaces, the old being the
common reverberating and the new style the regenerating
gas furnace. The quantity of coal used in the old furnace
is from 30 to 40 bushels per ton of puddled iron, whilein the
gas furnace 20 to 30 bushels of slack, costing half as much
per bushel, will produce a ton of iron, and after deducting
the cost of gas making in the new process the net gain in
cost of fuel is 881 per cent in the puddling process. In the
reheating furnaces the saving in cost of fuel is 80 per cent.
Moreover, the loss by oxidation or scaling in the old furnaces
is 224 pounds per ton, while in the new furnaces the loss is
only 134 pounds. - Estimating the lossin dollars,or rather the
possible saving, it aggregates nearly four dollars per ton of
bar iron once reheated. Allegheny County appears to have
made, in 1878, 250,000 gross tons of volled iron, so that its
contribution to the smoke nuisance and the red chimney
torches cost about $1,000,000. Steam users will do well to
make a note of this. A good gas boiler furnace appears to
be an ebject worth looking for.

The boiler of a thrashing machine engine exploded at
Martville village, N. Y., Oct. 29, killing Frank Milliman and
terribly injuring eight others. Milliman was completely dis-
emboweled and died in bhalf an hour. Frank Timerson, the
owner, had a piece of iron driven through his groin and can-
not recover. One little boy had his hip broken intwo places
and his knee shattered. Another had his skull fractured,
and there is little hope of his recovery. Others had their
arms and legs broken and badly shattered. One man was
blown twenty feet. Low water in the boiler is assigned as
the cause.

It is to be regretted that the idea so generally prevails that
some steam boilers will not explode while they contain the
usual supply of water, because when low water is assigned
and believed to be a sufficient cause in any case it seems to cut
off further inquiry. No fact in engineering is more fully
established than this, that boilers have exploded, meaning
broken into fragments with similar detonating phenomena
to that which attends the bursting of rocks on igniting a
contained charge of gunpowder, while they are known to
have contained sufficient water to fully protect the plates from
overheating. This has been abundantly proved by .experi-
ment, and it is being almost daily confirmed by accidental
explosions. Formerly when Cornish and Lancashire boilers
having unsupported tubular furnaces were more in vogue,
so much so as to be the prevailing types, the collapse of the
1urnaces from the softening of their uncovered tops was very
frequent in England, but since the custom of properly stay-
ing such parts has become prevalent, and since every atten-
dant knows that his first duty is to see that such boilers have
an ample supply of water, their failure from this cause is
very rare, so much so, a celebrated English authority has
declared, that it is probable that more flues and furnace
tubes collapse from irregularity of form and from other
weaknesses than from shortness of water. The locomotive
and other forms of internally fired boilers are often injured
by overheating of the furnace tops. But this injury is not
always fatal unless accompanied by a higher pressure than
the crown braces or stays can sustain. Crown plates are
often bagged between the braces, which is pretty strong
evidence of overheating, and if such a condition existed of
the crown plate of an exploded boiler it would be strong evi
dence that the water had been too low or the pressure too
high, and if in addition to the stretching or bagging of the
plate between the braces it bore other evidence of the effects
of heat on a dry plate, such as the cracking off of the surface
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scales and a change of color to a peculiar shade, their low
water might be confidently assigned as a cause of the explo-
sion, because it has so weakened the boiler that it broke
down under its load.

But the once popular notion that an explosive gas is gene-
rated in a boiler by overheating its fire surfaces should be
entirely set at rest by the late experience in tubular coil
boilers, which have water regularly thrown upon their heated
surfaces and which send over to the engine steam as inexplo-
sive as that coming from the surface of water in old styles
of boilers. This experience should likewise demolish the
theory of the evolution of steam with an explosive sudden-
ness capable of instantly shattering the strongest hoiler.

The discoloration of plates of exploded boilers which
occurs from a sharp bending of the plate while wet, is often
mistaken for evidence of overheating, but it has quite a dif-
ferent shade, and when fresh is covered with a recent layer
of red oxide resulting from the exposure of the bright fibers
or small particies of the metal to moisture and air.

It bhas not only been well established that boilers do
explode while containing sufficient water, but it is now
believed that much the larger percentage of explosions result
from weakness, either congenital or acquired, or from over-
pressure resulting from sticking of the safety valve,
Although many defects in construction result disastrously,
still it seems trivial to cavil and dispute about the weakest
point in the construction of a boiler when it can be shown
that even that weak point was many times stronger than
what was supposed to be the yielding point of the safety
valve, and when an extensive acquired weakness, such as a
cracked or grooved seam or an absolutely immovable safety
valve, is found among the ruins after the explosion, or, in
their absence, plenty of circumstantial evidence all pointing
to such fatal defects. Intelligent and experienced boiler
inspectors often criticise construction, as of right they should
do, but they are not generally captious critics of construc-
tion that has proved amply safe if they find the boiler has
exploded because the steam could not otherwise escape.

From the St. Thomas Journal, of late date, we learn that
a most distressing accident occurred on board the propeller
Canada, at the docks of the New England Transportation
Line, which, from evident suppression, escaped the press
until developed by a fatal termination and a' coroner’s
inquest. The boiler of the Canada needed cleaning. The
second engineer, Thomas Brown, went inside of it, while
fireman Muir held a light at the man-hole. John Clark, one
of the hands, passed in some oil for loosening the scale.
The boiler was a trifle warm, and the oil, scattering some-
what, caused an escape of gas, and ignition, and then a fear-
ful explosion. John Muir was blown ten fect away, and his
eyesight in an instant obliterated forever. The engineer
crawled out a mass of fire and flames, his shirt burned and
his flesh roasted. Inthis terrible condition he lingered untii
Thursday and died in untold agony.

In the SCIENTIFIC AMERICAN SUPPLEMENT of March 13,
1880, was published an illustrated account of experiments
with gas-fired steam boilers made by Mr. Heaupt, of Brieg,
at the works of the Lower Silesian Mining Union. The
illustrations include sixteen drawings of boiler furnaces and
gas producers, and show the best methods of bringing the
gas and air in contact and the stepsby which the most favor-
able results were obtained.

A trial was then made, continuing for eleven hours, in the
most practical manner, by placing"gas burning and coal burn-
ing furnaces in competition. The result was that the coal
burning furnace evaporated about 2% pounds of water per
square foot of heating surface per hour, and under similar
conditions the gas burning furnace evaporated from 44 to 5
pounds per square foot per hour. The economic result is
not given in pounds of water evaporated per pound of fuel,
but in experiments made previously by MM. Miiller and
Ficht, of Paris, an economy of 82 per cent of fuel is stated
to have been attained in Upper Silesia, Dortmund, and at
Essen.

A boiler at the Worcester (Mass.) Dye and Bleach Works
exploded October 24. William Ronayne was scalded
badly and had a leg broken. Wm. Dick and Martin Davis
were also scalded.

The boiler in Samuel Johnson’s sawmill, near Gistville,
Henry County, Ky., exploded October 81, killing David
Hoover and mortally wounding John L. Johnson, Pleasant
Hensley, and Jennes Hall. Five others were seriously
injured.

———
Sanitary Work and Needs in New York.

The annual meeting of the Medical Society of the County
of New York, October 24, was devoted mainly to the report
of the Committee on Hygiene. The chairman of the com-
mittee, Dr. John C. Peters, said that as far back as 1865, a
council of hygiene, composed of the best physicians in the
city, decided that diphtheria and scarlet fever were more
virulent and abundant in the neighborhood of filthy stables
than in other localities. It was the same with infectious
pneumonia and severe diseases of the eyes. There is a
cheap process of baling manure which could be easily
adopted in large car, omnibus, and livery stables. This pre-
vented fermentation, rotting, and offensive odors, and made
the manure a valuable article of export to the Southern
States, as it was easily and cheaply handled. In small
stables it might be packed in barrels, and Dr. Peters said 1t
had long been carried on steamboats in this way without its
presence being known. These plans would do away with
all the manure vaults in the city of New York, many of
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which were under the sidewalks, and exceedingly offensive.
As the stables were for the most part in the best sections of
the city, the abatement of this nuisance would add more to
the health and comfort of the people than any one thing
except the suppression of the 15,000 or 20,000 privy vaults,
only too many of which were in the central part of the city
between Fourth and Sixth Avenues. These vaults were
said by the Board of Health to cause more sickness and
death than any other one thing, and the manure vaults were
only second to them.

Reports were read from Sanitary Inspector Day, stating
that the Board of Health would ask for four additional sani-
tary inspectors, two meat inspectors, of which none now
existed, two additional disinfectors, two additions to the
vaccinating corps, and three engineers to enforce the provi-
sions of the new plumbing bill, all of which, and more, the
Committee on Hygiene hoped would be granted.

The Board of Health had made 94,000 inspections, of
which 24,000 were of tenement houses, and 5,400 were
found objectionable. The Board inspected 8,000 privy
vaults, of which 4,300 were found to be full, filthy, or out
of order. Thirteen hundred inspections of stables were
made, and 475 were discovered to be in a filthy condition.
The first six months of the present year 8,400 dead horses,
8,500 dead dogs and cats, 80,000 pounds of bad meat, and
70,000 barrels and boxes of decaying fruit and vegetables
were removed. Eight hundred and forty barrels of zinc and
iron disinfectants were used, and, although made of old tin
cans, pails, and the like, served the purpose remarkably
well. One thousand gallons of carbolic acid and 13,000
gallons of dead oil were also used. During the past nine
months there had been 14,000 cases of contagious diseases,
of which 1,100 were smallpox, 5,000 scarlet fever, 4,000
diphtheria, 2,000 measles, 600 spotted typhus fever, 600
typhoid fever, and 500 cerebro-spinal meningitis. The
wealthier classes were responsible for a great deal, as they
owned the better part of the worst tenement houses and
stables, with their disgusting vaults and manure pits.

A communication was read from Dr. Janeway, Commis-
sloner of Health, and also a member of the Committee on
Hygiene, calling attention to the provisions of the new
plumbing bill, and stating that typhus fever had been abso-
[utely eradicated. Dipbtheria had prevailed more exten-
sively during the last three months than at any time since
1875. Dr. Janeway thought the greatest sanitary need of
New York was an increased supply of water, and he
believes that to the short supply was due a great many
deaths. The death rate at one period reached 56 in 1,000.
At the same date the death rate in London was only 18 in
1,000. For many weeks, Dr. Peters stated, it had been
above 30 and 40, and in London it rarely reached 20. The
highest death rate in London was 381, and that was reached
only once.

The society elected the following officers for the ensuing
year: Dr. F. R. Sturgis. President; Dr. W. Gill Wylie, Vice-
President; Dr. W. M. Carpeater, Secretary; Dr. P. B. Por-
ter, Assistant Secretary; Dr. O. B. Douglas, Treasurer; Drs.
D. Lewis, E. F. Ward, E. B. Bronson, D. Webster, and A.
Jacobi, Censors.

————e ettt O A e
MISCELLANEOUS INVENTIONS,

A changeable and perpetual calendar, of durable construc-
tion and in convenient form, has been patented by Mr. Jabez
Bath, of Brocklyn, N. Y. This invention consists in a com-
bination of cards and numbered blocks indicating respec-
tively the year, month, days of the week, and days of the
month, or a slide will suffice for the days of the week.
These devices are inserted within suitable recesseson remov-
ing slides in the frame for the purpose.

Mr. Philip Herbold, Jr., of Galion, Ohio., has patented an
improved bed lounge having hinged sections. It is so made
that the mattress will not be obstructed by any central ridge
in the center, and when used as a bed the center rails are
firmly supported.

An improved whip socket, patented by Mr. William A.
Bradley, Jr., of Bridgeport, Conn., consists of a glass socket
having a hole in the bottom for the escape of any water that
may enter. It is provided with a simple clamp, by means
of which it may be fixed to the dash board.

An improved coal shovel, which can also be used to sift
ashes and separate them from the cinders, has been patented
by Mr. Charles H. Starin, of Brooklyn, N. Y. The inven-
tion consists in a slotted or perforated shovel with a plate
pivoted to each longitudinal edge of the bottom, which
plates can be raised to close and cover the perforated or slot-
ted bottom by means of a wire pivoted in the handle and
provided with an extension, which can be depressed very
conveniently by the person holding the shovel.

An improved compound cut-off cock has been patented by
Mr. James Mullaney, of New York city. The object of this
invention is to facilitate the controlling of a water supply
from two distinct sources through the same delivery pipes.

An improved running gear for vehicles has been patented
by Mr. Er Harder, of Berkshire, Ohio. The object of this
invention 1s to construct a wagon or bob-sled gear especially
adapted for use on rough roads and for making short turns.
The front and rear axles are pivoted and connected together
by chains.

Messrs. Charles W, Spickerman and Jeremy R. Martin, of
Winnebago City, Minn., have patented an adjustable square
for marking siding boards for a house, in order to cut perfect
joints when the house casings or corner boards are beveling
or drawn back by nailing.
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NEW INVENTIONS.

A sugar skimmer and cooler has been patented by Mr. Augus-
tus B. Lanier, of Oliver, Ga., which is not only effective, but
simple and inexpensive, and admits of being easily cleaned
and fitted to ordinary concentrating boilers for cane juice.
The device consists of a lower perforated section havitig the
form of an inverted funnel, and provided with a central col-

lar, an outside rim, and inclosed concentric rings, and an |

upper section having an outside raised flange, legs to sup-
port it on the lower section, a downwardly-projecting per-
forated cone, and a guide rim on the under side of the lat-
ter.

Messrs. John E. Clement and John A. Enos, of Peabody,
Mass., have patented a machine for whitening leather. The
invention consists in a machine for planing off the surface
of leather, usually termed ‘¢ whitening leather,” which em-
braces several important features, including a rocking hub
for carrying the rotating cutter head, and whereby the cutter
is made to act in a level plane; a feed bed having an elastic
support to hold the work up to the cutters by spring press-
ure, and which is carried by a slide operated by a toggle
joint mechanism to admit of the bed being adjusted squarely
and bodily as required; a compact arrangement of mechan-
ism for vibrating the rocking hub, and for rotating the cut-
ter head carried by the latter, and a series of straight cut-
ters within the cutter head, constructed to avoid that lateral
thrust of the leather, which is incidental to the usual spiral
blade cutter. The machine is light and portabie, and issaid
to do its work both rapidly and perfectly.

Mr. Nicholas Scholl, of Chillicothe, Ohio, has patented a
bosom board, which secures a perfect stretch and taut but
elastic hold of the bosom of a shirt. The invention consists
in an ironing board provided at its upper end with a head
formed of a wire frame having downward projecting ends,
from which spiral springs pass to near the outer ends of the
board, the collar band of the shirt resting against these
springs, when the bosom is stretched and held in position by
means of a spring clamp formed of a transverse strip having
a lengitudinal tongue fitting in a groove in the end of the
board, which strip is held to the end of the board by spiral
springs.

An improved lubricating device for supplying oil to a bear-
ing intermittently, has been patented by Mr. George C. Her-
rich, of Auckland, New Zealand. This device consists of
an oil cup provided with a tubular plug at its base for entry
within the bearing to be lubricated, a stem or rod fitted
loosely and longitudinally through the tubular plug, and a
piston or puppet valve fast on the stem or rod and fitted
to play freely within a chamber above the plug. The motion
and vibration of the machinery, orirregularities on the shaft
acting upon the lower end of the stem, cause the piston or
puppet valve to rise and fall, and thereby allow the oil to
flow intermittently from the cup around the piston and stem
and down through the bore of the plug to the bearing.

Mr. Charles E. Robinson, of Charlotte, N. C., has patented
an improved process and furnace for volatilizing and oxidiz-
ing ores, especially such as coutain a large proportion of
gold and silver. The invention consists in subjecting ore,
when in a pulverized or comminuted state, to the action of
a fire blast, and driving or producing a continuous circula-
tion through a continuous passage until the desired effect
has been produced. It also consists in a combination with
an ore-reducing chamber and furnace chamber, of an ore-
conducting pipe, and a steam, air, or gas-injecting pipe,
arranged in such relation with each other that the steam or
gas jet or current produces an induced fire blast and creates
and maintains a circulation of the pulverized ore through a
continuous passage. By these improvements a complete
and thorough volatilization and oxidation of the baser ele-
ments and preparation of the same for elimination from the
more valuable metals are effected with the least expenditure
of fuel and labor, and the largest yield of valuable metals
is obtained at minimum cost.

Mr. Simon P. Harbaugh, of Cumberland, Md., has patent-
ed a very simple but efficient hand-power press for baling
hay, cotton, wool, rags, etc. The power is applied by bear-
ing down on a hand lever carrying hooked dogs which
engage with ratchet wheels fast upon a shaft that has its
bearings in the sides of the press. Upon this shaft are
pinions which mesh with racks carried by a frame that is
fitted to slide up and down within grooves and slots in the
end boards of the pressbody and upward extensions thereof.
To this rack frame the follower is connected by hinged bars.
Applied to the ratchets are pawls for retaining the follower
in position while the operating lever is being raised to fur-
ther compress the material or to tie the bale. These pawls
are formed with fingers which rest upon the hooked dogs,
whereby, when the lever is raised and the dogs come in con-
tact with the lifting studs, both the dogs and pawls are dis-
engaged from the ratchets, and the follower is free to be
quickly readjusted.

Mr. Carl G. Buttkereit, of Des Moines, Iowa, has patented
certain improvements in bell pianos. This invention con-
sists in a combination with the bells, arranged one within
another, of rods for supporting the bells, bent to be about
parallel with the inside of the latter; alsoin a combination
with these devices, of a rod secured to the bell frame at one
side of the bells and serving to carry the several bent rods
which support the bells, likewise means for holding and
adjusting the bent rods to their places. The invention also
comprises a spring wire provided with a cushion head against
which the rod of the hammer strikes when moving toward
the bell, to soften the sound and prevent clattering of the

hammer on the bell, a damper adjustable in or on the damper
lever relatively to the bell, and a laterally sliding damper
apron frame.

An improvement in sash cord or chain fasteners, which
has for its object the fastening of a sash cord or chain to
the sash so that it can be readily attached or detached with-
out removing the parting strip or stop bead, has been
patented by Messrs. Thomas P. Dunne and Paul Rath, of
New York city. The invention consists in a flanged and
ribbed sleeve, through which the lower end of the sash cord
is passed, the strands of the cord being separated and turned
down on the outside of these ribs, and held thereon by a
screw cap, which is passed over these ribs and is screwed
intothe lower end of an angular inclined aperture passing
from the outer edge to the inner surface of the side rail of
the sash, through which angular aperture the cord passes.
If a sash chain is to be held, the short sleeve is provided at
its inner end with two prongs, between which the chain is
passed.

Mr. Joel Davis Hall, of Kingston, Ga., has patented an
improved machine for sharpening cotton gin saws, in which
the saw to be sharpened is carried by a shaft, and intermit-
tently fed or rotated one tooth at a time by a helically con-
structed rotating feeder, to expose the several teeth of the
saw in succession to the action of the sharpening file. The
sharpening device is a rotating file mounted upon a ncarly
vertical shaft, whichis carried by an intermittently sliding
frame that has its movements timed to correspond with the
revolution of the feeder and thereby caused to put the file
into and out of contact with the saw as required.

An improved animal poke has been patented by Mr. Lor-
enzo Stow, of Rome, Tenn. The pokeis composed of two
rigid, looped, or slotted side pieces suspended from a head-
stall and designed to rest against the jaws of the animal.
A horizontal bent or double bar engages and slides on the
side pieces, and has a smooth or rounded end to come in
contact with the animal’s throat.

The Nature, Formation, and Uses of the Nicol Prism,

Previous to the time when the late Mr. Nicol, of Edin-
burgh, discovered those principles in Iceland spar which led
to his admirable invention of the prism bearing his name,
the phenomena of polarized light had received but a limited
degree of attention, while its application to the microscope
might be considered as comparatively unknown. It is of all
the apparatus employed in the polarization of light that
which possesses the greatest popularity, and is, consequently,
in most extensive use; and this position it will retain until
some crystal possessing the properties of tourmaline, but of
larger dimensions and free from its objectionable color, shall
have been discovered.

The nature of the Nicol prism will be comprehended from
the following: When any object, such as a piece of printed
matter, is viewed through a rhomb of Iceland spar, or
calcite—a crystallized form of carbonate of lime, also
known as calc spar—such object is seen in duplicate, owing
to the double refractive powers possessed by this crystal.
Physicists have designated these rays respectively the ordi-
nary and the extraordinary; and when either of them is got
rid of that which remains is distinguished as polarized. Mr.
Nicol’s ideas relative to having this separation made of the
two rays culminated in his cutting
asunder, by means of a fine saw, a
rhomb of spar at the line & ¢ in the
cut, and rejoining the two pieces by
Canada balsam.

Into a rhomb of spar, @, b, ¢, d, a
ray, 7, from any object enters, and
in virtue of the double refraction
alluded to becomes split up into o,
the ordinary, and ¢, the extraordi- 0
nary ray. Both these rays encounter
the oblique film of Canada balsam,
be, the extraordinary ray passing
through without hinderance. Not
so, however, is this the case with /
the other ray, which falls at such C
an acule angle upon the balsam—
which has a refractive index inter-
mediate between that of the spar
for the ordinary and extraordinary
rays, and thus, acting for the former
the part of a totally reflecting mirror, sends it away to one
side, where it is absorbed by the black surroundings of the
mounted prism, leaving only the extraordinary ray to emerge
at the end, which it does as a polarized ray of light.

Two prisms of the kind described form a polariscope.
The object to be examined is illuminated by light transmit-
ted through one of them, thus designated the ¢ polarizer,”
while it is viewed, with or without the aid of a magnifying
glass, by the other, which is then termed the ‘‘analyzer.”

A Nicol prism forms an agreeable and often useful pocket
companion when one is boating, fishing, or enjoying a walk
in the country, and this quite apart from what scientists may
term its more elevated uses. The glitter of the bright sun-
shine causes a sheen or glare to be reflected from the surface
of the water which is quite fatal to the carrying out of the
desire to peer down in the depths and examine into the beau-
ties of the submarinc world. The ‘“Nicol” is applied to
the eye as an eyeglass, or mounted in duplicate as a small
opera glass, aud, presto! theglareand reflection from the sur-
face are annihilated, and the water is imbued with a crystal-
line transparence. We are aware of one instance in which
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the body of a drowned man was thus discovered reposing
‘“at a few fathoms deep;” and the majority of scientists
know what is meant by the ‘* fisherman’s spectacles,” which
are composed of a pair of Nicol prisms, and by which the
user is enabled to see how and to what extent the denizens
of the water disport themselves.

The artist or meteorologist sees a faint indication of a
cloud in the northern sky, and from curiosity or in the inter-
ests of science desires to know something concerning it. He
applies to his eyé a Nicol prism, and the faint and almost
invisible vaporous form stands revealed in all its detail, an
exquisite mass of white upon an almost black ground.
Nature, especially arborescent nature, presents to its artistic
devotee a different appearance when illuminated by a glar-
ing sunshine from what it does when lighted by the clouds
of an overcast sky. The Nicol prism converts the former
into the latter, removes the reflected sheen from the leaves,
and shows their surfaces in their native green color, freed
from glitter or glare. ‘I am satisfied,” remarked to the
writer the Rev. J. B. Reade, F.R.S., and at that time Presi-
dent of the Royal Microscopic Society of England, ‘¢that if
photographers were to adjust a Nicol prism in front of their
camera lenses much finer effects could be obtained in many
cases from the depolarizing of the light reflected from the
heads and faces of their sitters.” The hint thus given was
taken and very fully carried out, so far as regards its appli-
cation to foliage, with the most surprising and gratifying
results.

A visitor to a picture gallery is frequently annoyed by the
reflection of thelight from the surface of the painting on the
canvas, by which he is prohibited from seeing the details of
the artist’s work unless by shifting his position in an other-
wise disadvantageous manner. In the majority of instances
the empioyment ot a Nicol prism, by destroying all the false
or reflected light, permits of the painting being plainly seen.
By placing such a prism in the eyepiece of a telescope, both
the luminous intensity and the heat of the solar rays are
diminished. As a'means of qualitative, or, perhaps more
exactly, of discriminative chemical analysis, a pair of prisms
when used with the microscope often yield most satisfactory
results. The adulteration of nitrate of silver has been dis-
covered from the examination of a crushed sample too small
for analysis by chemical tests. Samples of such salts as the
iodide and bromide of cadmium have been iustantly
*“located,” although these did not exceed half a grain each
in weight. Here may be remarked a fact not found in any
of the text books of science, that by an aqueous solution of
cadmium bromide may be produced the most striking and
beautiful crystallizations capable of being obtained for
microscopic examination by polarized light. By skillful
determination of the heat at which the slide is maintained
during the few moments of crystallization, the semblance
of vegetation and flowers of the most variegated forms and
intense colors may be obtained.

The late Le Neve Foster, Secretary of the Society of Arts,
London, has related an application of polarized light which
is at least suggestive. A keen amateur photographer, he had
practiced this art through the media of dry plates, in the final
preparation of which gallic acid played ap important part,
this acid being of course in solution. On one occasion an
exceptional spottiness characterized all his plates, which
greatly puzzled himself and his friends to account for. At
length a gentleman connected with photographic journalism,
and better acquainted than he with the methods of conduct-
ing researches into the by-paths of photographic failure, dis-
covered by the aid of the polariscope that the surface of the
plate was covered with microscopic particles of gallic acid.
Further investigation revealed the cause, which was this:
that this acid being more freely soluble in warm than in cold
water, a saturated and filtered solution at 80° would at a
lower temperature hold in suspension, not solution, innumer-
able tiny particles of the acid, which, when applied to the
sensitive film in that form, caused the spots cemplained of.
On the more commonly recognized applications of polarized
light by the Nicol prism, such as the examination of crystal-
line minerals, it is not intended now to speak.

O —
Fires in New Jersey Swamps.

The fires which burned in the great Jersey swamps
all summer raged until October. Looking across the
meadows from the Bergen hills one could see no evidences
of fire except the blackened surface and an almost impercep-
tible blue haze. Yet the fires were there, deep down, seldom
developing flames, but steadily burning among the roots and
other vegetable matter below the surface. In the daytime,
especially when the air was clear and dry, the light blue smoke
that rose from the meadows was scarcely perceptible, but at
night, when the atmospljere was heavy with moisture, the
smoke was held down, and it became thick and spread over
the neighboring land, making even the gas jets indistinct
and travel out of town troublesome. The Pennsylvania
Railroad men said that when a dense fog blew up from the
sea it was impossible to see a locomotive headlight a block
away. These men say that they experienced more trouble
from the fires in Bear Swamp, not far from Princeton,
where the marsh was on fire eight or ten feet below the
surface.

_— e —
Proposed Electrical Exhibition in London.

An effort is being made to secure the holding of an Inter-
national Electrical Exhibition in Crystal Palace, London,
in December next. The prospects are said to be good, many
of the exhibitors at Paris having agreed to contribute.
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ENGINEERING INVENTIONS,

An improved safety valve has been patented by Mr.
James W. Young, of Louisville, Ky. The objects of this,
invention are to obviate the difficulties connected with |
safety valves of usual form, in respect to limited area of |
valve opening, failure to open when the maximum pressure 'l
is reached, and closing of the valve before the pressure is
sufficiently reduced. The invention consists in a steam
cylinder and weighted piston combined with a valve or‘
valves hung on a lever, whereby the steam, acting directly
upon the piston, opens the valves by moving the lever.

An improved apparatus for amalgamating gold and silver |
ores has been patented by Mr. Robert A. Nevin, of Silver
Cliff, Col. The object of this invention isto make an im-
proved combination of known devices, whereby the ores of |
the precious metals may be amalgamated at less cost and |
with greater saving of the metals. |

Mr. James Seath, of Terre Haute, Ind., has patented a
very useful improvement in car axle boxes. This invention
relates to axle boxes for car trucks which have covers slid-
ing in grooves or ways formed on the face of the box, and it‘
consists in a combination with such an axle box, having an |
inclined front face and a projection at its upper edge, of a
cover having its lower edge curved under and forming a
lip. This construction prevents the removal of the cover
while the parts of the truck are in working position. The|
cover also is so constructed as toform a tight joint without
the use of springs.

——— e r—
IMPROVED POCKET KNIFE.

The engraving shows a knife, the blades of which can be
easily removed and others inserted, and which, when not in
use, will be convenient and harmless, it being impossible for
the blades to open in the pocket, and when in use will be
held firm and rigid. The handle consists of a hollow case,
open on top and provided with a cover or lid hinged the
length of one side, and fitting down upon the top, which is
cut out to receive it and allow it, when closed, to lie flush
with the ends. A nail notch or socket is provided for open-
ing the lid to be readily opened. The euds of the case are
provided with openings of sufficient size to permit the blades
to project through them. These blades are contained within
the case, which is fitted with partitions as in any ordinary
knife. In the lower part of these spaces, on the sides of the
case, are the flanges or ribs over which grooves in the heads
of the blades fit and slide, thus keeping the edges of the
blades from coming in contact with the bottom of the case,
and preventing them from falling out when the knife is
inverted.

The base or head of the blades on the upper side has the
lugs or pins to allow the nail to get hold of and push the
blades out. When the blades are in position it is retained
by the cover.

In this knife there are no pivots in the blades, which in
ordinary knives become loose and render the blades useless.
No dirt can get in the knife, and the blades can always be

IMPROVED POCKET KNIFE.

pushed out ready for use, and when worn out or broken can
readily be removed and others inserted.

Fig. 1 shows the knife ready for use; Fig. 2 is broken
away to show internal parts; Fig. 8 is a transverse section,
and Fig. 4 is a detail view of one of the blades

This invention was lately patented by Mr. A. Kayser, of
San Francisco, Cal.

* [ * 4
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IMPROVED BOOK REST.

The engraving shows an improved book rest recently
patented by Mr. Joel Swartz, of Camden, N. J. “vl# fixed
hollow standard is of iron, and the movable rod which is
fitted to it supports one or two tables or rests. In the case
illustrated there are two. These rests are each composed of

SWARTZ’S BOOK REST.

four leaves hinged to a central board and supported at any
desired inclination by means of the brace rods pivoted to
the adjustable sleeve on the standard. Each folding Ieaf is
provided with a spring clip for holding books or papers.
The rest may be turned upon its standard, rendering the
device very convenient for office or library use.
et r—

On Sulphurous Acid Considered as an Oxidizing
Agent.

BY MR. ANTONY GUYARD (HUGO TAMM).

Sulphurous acid is always considered with good reasons,and
employed with equally good reasons, asa reducing agent; and
although in a well known classical reaction sulphurous acid
acts asa powerful oxidizer (namely, by transforming instan-
taneously the hydrogen of sulphureted hydrogen into water,
with deposition of sulphur, as indicated by the formula,
2H,S54S0,=2H.0+38), yet this reaction has never been
considered as one of combustion or oxidation in the ordi-

nary sense of the term, but rather as a double decomposi- |

tion.

The writer wishes to call the attention of chemists to the
fact, which he has discovered, that sulphurous acid used in
the conditions in which it is employed for the reduction
from the maximum to an inferior or to the minimum degree
of oxidation of metals possessing two or several degrees of
oxidation (namely, in the form of solution or of a stream
of sulphurous gas passing through solutions of the metal to
be reduced) acts also in certain cases as a powerful oxidizing
agent, and that this reaction may prove useful to analysis.
This is best demonstrated in the following manner:

A solution of protochloride of tin in a moderate state of
concentration, such as would be used in the course of an
ordinary analysis, is brought to boiling point, and a stream
of sulphurous acid gas is passed through it, or a solution of
this acid is added to it. After a very few minutes sulphur
is deposited, and the whole of the protochloride of tin is
transformed into perchloride.

The characteristic action of sulphureted hydrogen on the
two chlorides of tin may be brought to play in order to
leave no doubt as to the nature of the reaction that hastaken
place.

The writer feels confident that protochloride of antimony
would act in the same manner, and as arsenious acid is not
acted upon by sulphurous acid, and as, on the contrary,
arsenic acid is reduced to the state of arsenious acid by this
substance, the writer expects that these reactions will be
applied to analysis in cases in which it would be advisable
to possess, in one and the same liquor, arsenic in the mini-
mum and tin and antimony in the maximum state of oxida-
tion.

The reaction of protochloride of tin on solutions of sul-
phurous acid is thus interesting in itself independently of
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lthe interpretation to which it may be subjected; for if, on
| the one hand, sulphurous acid may be considered as a pow-
erful oxidizer of protochloride of tin, on the other, proto-
chloride of tin may be said to reduce energetically solutions
cf sulphurous acid.

.t ——
CENTRIFUGAL EXTRACTOR FOR CANE JUICE,

The machine has a vertical shaft with its upper bearingin
a box secured to a suitable frame, and its lower bearing in
a step secured to the toundation. This shaftis tubular, and
its upper end has a stuffing box for admitting the end of a
pipe having a stop valve.

The revolving screen consists of substantial ribs of T iron
| properly bound together and arranged at such a distance
apart that there are narrow openings between them. The
upper end of the screen is properly secured to a ring placed
between rollers, the rollers serving to support the upper end
of the screen as it revolves concentric with the shaft. The
lower end of the screenrests in and is secured to the ring
of a casting connected to the hub of the casting by a num-
ber of arms. This screen-supporting casting can turn inde-
pendently of the shaft, and is driven by differential gearing
from the shatt. The revolving screen is placed in a casing
having three outlets, two being for the discharge of the
extracted juice, the third or lower one being for the escape
of waste cane, or bagasse.

In treating sugar cane for the extraction of the saccha-
rine juices, the cane, cut into small lengths, is fed into the
top of the screen, and under the influence of the spiral
flange of the revolving shaft the cane is fed downward until
the whole space within the screen is tightly packed with the
cane. As the cane descends it must necessarily be subjected
to a continuously increasing pressure, due to the gradual
contraction of the upper portion of the screen. The cane,
under this pressure, yields its saccharine juices, which, by
centrifugal force, are discharged through the spaces between
the ribs forming the screen, the juices striking against the
interior of the casing and passing from the latter through
the outlet into any suitable receptacle. As all the juices
may not be extracted from the cane when it has reached the
first contraction in the screen, water is discharged from ori-
fices in the tubular shaft at this point, where the screen is en-
larged, so that the cane, after passing through the contracted
upper portion of the screen, is saturated with water, and the
enlargement of the screen permits the mass of cane to
expand and absorb this water, after which it is again sub-
jected to gradually increasing pressure, and the water is
extracted, carrying with it the juices which it has washed
from the cane, the combined water and juices being expelled
by centrifugal force and passing through the outlet.

The waste cane, or bagasse, passes from the lower end of
the screen between the arms that support the lower ring, and
thence through the outlet. The speed of the screen must
be determined by the centrifugal force required to dispnse
of the juices extracted by the pressure due to the spiral
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BURGESS’ CENTRIFUGAL EXTRACTOR.

flange of the rotating shaft; but there must always be such
a difference between the speeds of the screen and that of the
shaft that, while the former discharges the juices by centri-
fugal action, the latter exerts a downward pressure to extract
the juices from the cane.

This invention was recently patented by Mr, H. Burgess,
of Roger’s Ford, Pa.
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ELECTRICAL MAGIC. !
Electricity in its ordinary every-day uses surpasses all the
featsof the ancient magior modern prestidigitators. Sending

light, heat, power, signals, and speech to a distance over a | magnet draws down the armature which is attached to the thin |

wire, the phenomena of induction, the transfer of metals as
in electro-metallurgy, and the numerous other uses to which
electricity is applied in the arts, are all truly magical and |
mysterious, since the most profound is unable to assert the
true nature of this subtle force.

The application of electricity to magical operations is quite
common, but it is capable of more extended and more effect-
ive uses.

The few examples shown in the engravings are such as to
afford entertainment in the drawing-room and give practice
in the applications of electricity.

The mysterious drum, shown in Figs. 1, 2, and 8, has been
constructed in various forms. It is designed to beat by
means invisible and undiscoverable without removing the
drum heads. The drum is suspended from what appears to
be an ordinary hook, and the operative parts are concealed so
as to be invisible either through the translucent heads or
through the embouchure. The drum is suspended from the
ring, C, by chains, A B, or by straps concealing metallic
wires. Thescrew-rings extending through the body of the
drum communicate electrically with the magnet, D, which
is placed so near the embouchure as to be incapable of being
seen through it. The armature of the magnet is supported
very near its poles by an angle plate rigidly secured to the
body of the drum, as shown in Fig. 2. The chains, A B,
touch metallic contact pieces, @ @, embedded in the inner
surface of the ring, C, which may be either wood or rubber
(Fig. 3). These contact pieces at their upper ends touch on
opposite sides of the hook, E. This hook is divided verti-
cally into two parts throughout its length, the two portions
being separated by a thin piece of mica and bound together
by a hard rubber knob at the outer end, and hard rubberring
or base-piece near the end inserted in the wall. The two
halves of the hook are connected with battery wires leading
to some distant point, and an interrupter worked by hand or
clockwork is put in the electrical circuit. A wheel, notched
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MYSTERIOUS DRUM.,

according to the kind of call required, attached to the revolv-
ing spindle of a spring motor and touched by a contact
spring, makes a good interrupter for this purpose.

This device is puzzling to the uninitiated, as it is im- |
possible to see how the results are obtained without dis-
membering the apparatus. By means of a spur in each heel, |
and wires extending under the garments to the hands, it is
possible to transfer the drum from its hook to the finger and |
secure the same results, provided two long conducting plates
or strips, to be touched by the spurs, are placed beneath the
carpet, and connected with the battery and interrupter. The
removal of the drum from the hook to the finger adds
another element of mystery to the device.

Much that cannot be otherwise satisfactorily explained is
charged to the supernatural. The phenomenal sounds said
to be evoked from tables by the weird inhabitants of the
spirit world may be very successfully imitated by means of
simple electrical contrivance shown in Figs. 4 and 5,
and not only may the raps be produced, but sepulchral voices
may be heard from the face of the table.

The table-top consists of two parts, the thicker portion |
being hollowed out, so as to form a circular cavity in the |

middle, surrounded by an annular cavity. The whole is | f

covered with a top about one-eighth of an inch thick. The
table standard is hollow, and chambered out sufficiently at:
the lower end to receive a compactly made Leclanché
battery, which rests in the cap, G, fitted to the lower end of |
the standard. From the battery two wires extend to springs
in the cap, G, and these springs touch two semicircular
pieces, H, of metal attached to the inner surface of the
chamber containing the battery (see Fig. 5), so that when the |
battery is in place, one of its conductors will touch one of|
the pieces of metal, and the other spring will touch the other
piece. The two semicircular pieces of metal are connected
with two wires extending upward through the table
standard, one wire being connected with a serrated metallic
hoop, F, placed in the annular space in the table-top; the
other wire is connected with one terminal of an electro-

_description of one will answer for both.

{fly is shown in section in Figure 7.
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part of the thin cover of the annular space in the thicker
portion of the table-top and pressing so as to spring the cover
ever so little, the electrical circuit is closed and the electro-
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RAPPING AND TALKING TABLE.

table-top near the poles of the magnet, but not touching
them. This makes a loud rap, and when the electrical cir-
cuit is broken by removing the pressure, a similar rap is
produced. The movement of the hand in this operation is
imperceptible.

From each of the wires extending upward in the stan-
dard, a wire extends down one of the table legs, and
terminates in a single point, having sufficient length to pass
through acarpet and touch two plates of metal communicat-
ing with a transmitting telephone or with a telegraph key
and battery. With the former the table answers as a receiv-
ing telephone, and the magnet will be more efficient for this
purpose if it be polarized. When the key is used, the raps
may be produced by some one operating the key at a point
remote from the table. In either case a confederate is
required.

By placing conductors under the carpet at different points,
the table may be moved about to enhance the delusion.

Figures 6 and 7 show iusects that appear to be animated
when disturbed, and as they are similar in construction, the
The pot contain-
ing the plants upon which the insects are mounted is broken
away in the engraving, toshow the interior, and the dragon-
This is nothing more
nor less than a vibrator-interrupter, made in the form of a
dragon-fly, with mica wings attached to the vibratory spring
and striped with asphaltum varnish, in imitation of nature.

The body of the fly consists of an iron wire wrapped for

a part of its length with No. 24 silk-covered wire, forming a
small electro-magnet, whose armature, b, is attached to a
spring forming a part of the back, and fastened at ¢ to the
wire forming the core of the magnet by means of binding
wire and jeweler’s cement, or sealing wax. One terminal
of the magnet wire communicates through one of the legs of
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ELECTRICAL DRAGON FLY.

| Three or four of these butterflies

magnet whose other terminal is connected with a flat metallic the fly with a wire running through the stalk of the plant to
ring attached to the thin portion of the table-top and located the carbon pole of a small Leclanché battery concealed in
immediately above and very near the serrated hoop, F, but the flower pot. The other terminal of the magnet wire is
not touching it. Now, by placing the hand flat upon that connected with the vibrator spring atc. The free end of the
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vibrator spring extends from the armature, 5, downward,
and is provided with a platinum contact screw, d, which
touches the contact spring, ¢, the latter being in electrical
communication with a button on the under side of the flower
' pot cover, which is touched by a spring attached to the side
:of the pot. This spring is connected with a wire that
extends downward and terminates in several points disposed
about a circle concentric with the bottom of the pot. The
!zinc pole of the battery is provided-with a wire having sev-
eral terminal points alternating with the points previously
mentioned. The bottom of the pot is slightly concave, and
'containsa small quantity of mercury, which, in consequence
| of its great mobility, completes the electrical current between
some of the wire terminals.in the bottom of the pot when
the latter is taken in the hand and moved ever so little.
| The battery is of small size, the jar consisting of a com-
mon tumbler. When the device is taken in the hand,
the wings, which are attached to the vibrator, spring imme-
diately, tremble and buzz in true insect fashion. If the
‘plants and insects are firmly made, they are sure to be taken
lin the hand for examination, when the latter will exhibit
'signs of life.

The butterfly shown in perspective in Figure 7, and in
‘transverse and longitudinal section in Figures 8 and 9 respec-
tively, is intended to be placed upon lace curtains or on a
picture frame. The body, as in the case of the dragon-fly,
consists of an electro-magnet having its polar extremity, 2,
| returned upon the magnet wire. The back of the butterfly
consists of an iron shell swaged into the proper fom and
attached to the smaller end of the magnet by means of a
serew, g. 'To this shell are pivoted on delicate pivots, f,
two small armatures, ¢, which extend downward over the
returned pole extension of the magnet. These armatures
carry the natural wings of a butterfly, and as the pulsating
clectrical current runs through the magnet the wings are
I vibrated in accordance with the intervals of open and closcd
| circuit.

The electrical impulses may be controlled by hand or by

ELECTRICAL BUTTERFLY.
i
clockwork,or by means of an electric pendulum interrupter,
shown in Figurc 9. The current which passes from the bat-
tery, n, throughthe butterfly, passes
also through the magnet, %, of the
interrupter through the pendulum
rod, 7, and through the mercury con-
tact cup, m. When the pendulum
is drawn toward the magnet the
circuit is broken; when the pendu-
lum is released the circuit is in- 1
stantly closed, and the pendulum is
drawn forward again. The elec-
trical pulsations produced in this
way move the wings of the butter-
fly more or less rapidly according
to the length of the pendulum.

may be controlled by a single pen-
dulum. These objects placed on a
lace curtain are amusing and make
very pretty ornaments.

The fine wire forming the con-
ductor may be white cotton covered, which may be easily
concealed in a lace curtain.

el il

Current Breaker.

Fast Work in Cloth Making.

Governor’s day at the Atlanta Exposition was signalized
by the manufacture of two complete suits of clothes from
growing cotton, all the processes being finished within
twelve hours. A large crowd watched the skillful workmen.
The gathering, ginning, picking, carding, spinning,weaving,
and dyeing were successively completed with great rapidity
and perfection, and at 12:55 o’clock in the afternoon the
cloth went to the tailor. That eveningat 7 o’clock Governor
Bigelow, of Connecticut, arrayed in one of the suits, was re-
ceiving a delegation from the Atlanta University at the resi-
dence of Director General Kimball, while in the other Gov-
ernor Colquitt was submitting himself to admiration at the
Executive Mansion.
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Poisons and their Antidotes.

Under the head of poison may be classed any substance—
gas, liquid, or solid—which by its own inherent qualities is
capable of injuring health or destroying life.

As arule poisons prove most rapidly fatal when introduced,
by a wound in a vein or by hypodermic injection, directly
into the blood. Their action is also speedy when brought
into contact with the membrane of the lungs. They are, as
a rule, readily absorbed through the serous and mucous mem-
branes of the body, while through the skin the absorption is
slow. )

When taken into the stomach, poisons—especially if
liquid—act more speedily when the latter is empty than
when it is full.

Most poisons injuriously affect the system, no matter how
introduced into it, but there are exceptions to this rule—the
sting of the viper may be deadly, but the poison is harmless
when swallowed. There are also a class of bodies which
when swallowed most directly affect the nervous system, but
fail to act when applied to the brain or nerve trunks.

Some poisons disorganize or corrode the organs with which
they come in contact, but there are many—especially among
the narcotics—that, while producing very slightlocal change,
often develop remarkable remote effects. Belladonna, in
whatever way introduced into the system, paralyzes the ciliary
nerves, and so causes dilatation of the pupil.

The preparations of arsenic, opium, and the prussiates (cy-
anides) are the substances most frequently employed as poi-
sons in this country. The symptoms attendingslow poisoning
by arsenical and antimonial compounds are frequently such
as might appear to be owing to natural causes, and it is to
be feared that more instances of seccret murder due to such
causes have occurred than have been detected.

The following is a condensed statement of the character-
istics, symptoms, antidotes, and simple methods of testing
for and identifying some of the more common poisons:

Poisons are usually divided into three classes—irritant, nar-
cotic, and narcotic-irritant. Irritant poisons are usually con-
sidered under the heads of mineral—or metallic and non-
metallic—irritants, vegetable irritants, and animal irritants.
In the first of these divisions is arsenic and its compounds—
arsenious acid (white arsenic), metallic arsenic, fly powder,
potassium arsenite (Fowler’s solution), arsenic acid, arsenic
sulphides (yellow orpiment and red realgar), arsenical pastes,
soaps, etc. This fearful poison has of late years caused more
untimely deaths than any other mineral poison. Some of the
insoluble compounds of arsenic are not so rapid in their
action upon the system as the more soluble ones, but there
is not a single compound into which arsenic enters that is
not capable of causing fatal results when taken into the
system.

F'rom half an hour to an hour after the arsenic has been
swallowed the person begins to feel a nameless uneasiness,
developing into faintness, depression, and nausea, with an
intense burning pain in the region of the stomach, increased
by pressure, retching, vomiting, sense of constriction in the
throat, with intense thirst; diarrhea, more or less violenf,
accompanied by cramps in the calvesof the legs; matter dis-
charged from the stomach of a dark greenish color, some-
times streaked with blood. The pulse becomes small, fre-
quent, and irregular; skin cold and clammy in the state of
collapse, at other times very hot; respiration painful; eyes red
and bright. Sometimes the sufferer becomes unconscious or
suffers partial paralysis or tetanic convulsions—precursors of
death. These symptoms will vary according to the nature
of the compound and the quantity taken.

There is no specific antidote for arsenic, and remedies are
rarely attended with success if not applied at an early stage.
Mixtures of olive oil and lime water promptly administered
after the effectual use of an emetic have been recommended;
recently precipitated hydrated oxide of iron mixed with mag-
nesia has also been used with favorable results. No chemi-
cal antidote should ever supersede active evacuent treatment
by emetics and with the stomach pump.

To test a suspected liquid or powder for arsenic, mix it
with a small quantity of pure dilute hydrochloric acid, heat
nearly to boiling, filter, and pass through the nearly neutral
liquid a stream of washed hydrogen sulphide gas. If arsenic
is present a lemon-yellow precipitate or yellow cloudiness
(arsenic sulphide) will be formed, and will subside after boil-
ing or exposure to the atmosphere. The presence of much
animal or vegetable matters may change the yellow to a
brown tint.

In Reinsch’s test the substance is boiled with about one-
sixth part of pure hydrochloric acid and a slip of bright,
clean copper wire or foilplaced in the solution. If arsenic
is present the copper quickly acquires a dark iron-gray color.
When this is washed, dried, and heated in a reduction tube
the coating is converted into white arsenious acid, which
sublimes in minute octahedral crystals. With Marsh’s pro-
cess very minute quantities of arsenic can be detected in a
substance, but in the hands of an amateur the experiment is
very apt to terminate in an explosion.

Lead or its salts are often taken into the system unawares
—in drinking water which has been allowed to stand in lead
pipes or reservoirs, or in preserved vegetables and fruit
cooked or allowed to stand for a long time in contact with
lead soldered joints. All lead salts are more or less poison-
ous, and their effects are accumulative—as with the painter
who becomes ‘“ leaded” by the gradual absorption of lead
from the paints with which he is in constant contact. When
any considerable quantity of this metal has been swallowed
or when it has accumulated in the system the usual symp-

toms are: a burning, prickling sensation in the throats, with
dryness and thirst, uneasiness of the stomach, and irritation
of the alimentary canal, followed by violent and obstinate
colic and great pain in the abdomen, relieved somewhat by
pressure, the pain being intermittent. There is usually
obstinate constipation, cold skin, and general prostration.
In extreme cases the extremities become numb or paralyzed,
followed by convulsions and insensibility.

For lead poisoning sulphate of soda or Epsom salts is the
prescribed antidote; powdered charcoal and sulphate of
magnesia are also recommended. Large quantities of cream
and albumen (or white of egg) also retard the action of lead
poisons, and emetics are given to promote vomiting if the
poison does not itself occasion it. Lead is easily detected in
a substance by heating the latter with a little pure acetic
acid and testing samples of the solution with sulphuric acid,
chromic acid (or bichromate of potassium), sodium sulphide,
and zinc. The first produces a heavy white precipitate, the
second a bright yellow, the third a black precipitate, and the
last—the zinc—when suspended in the liquid becomes cov-
ered with a crystalline formation of metallic lead.

The action on the system of the salts of antimony when
taken in considerable doses is somewhat similar to that of
arsenic. The usual antidotes are solution of tannin, strong
tea, and magnesia and milk. Antimony is detected by the
orange-red precipitate it gives with hydrogen sulphide and
the alkaline sulphides. The dried precipitate is easily
reduced to metallic antimony with the characteristic reaction
on heated charcoal.

The symptoms of poisoning with copper salts are similar
to those produced by arsenic, but the vomited matters are
blue or green, and there is usually a ¢‘ coppery taste” in the
mouth. The usual antidotes are warm water to promote
vomiting, white of eggs, strong tea or tannin solutions, and
weak solutions of protosulphate of iron or potassium ferro-
cyanide in water. Copper in solutionis detected by the blue
color it forms with ammonia when the latter is added in slight
excess, and by the brownish-red precipitate which forms on
the addition of solution of potassium ferrocyanide. Most of
the salts of copper have a clear blue or green color, easily
recognizable.

Salls or preparations containing mercury in any form—
corrosive sublimate, white precipitate, black oxide, red pre-
cipitate, mercuric iodide, vermilion, mercuric sulphate, mer-
curic ointments, etc.—are extremely poisonous. A few
minutes after swallowing any of these a ‘“coppery ” taste is
observed, followed by a sense of counstriction in the throat
and irritation of the throat and stomach. Nausea and vom-
iting soon occur, the vomited matter consisting of coagulated
mucus and blood. Diarrhea follows, and the face of the
patient becomes swollen and alternately flushed and pale.
The pulse becomes small and irregular, the skin clammy,
and respiration labored. Inextreme cases theinteriorof the
lips become swollen, and the tongue white and shriveled.
The case frequently terminates with syncope, convulsions, or
general insensibility. Egg albumen administered with warm
water to allay the irritation and produce vomiting is the
usual antidote. Milk and gluten or flour is also recom-
mended. Active efforts should at once be made to effect
the entire expulsion of the contents of the stomach. The
stomach pump cannot be used.

The operation of such narcotic poisonsasopium and prus-
sicacid or prussiate of potash(hydrocyanic acid or potassium
cyanide) is confined chiefly to the spinal marrow and brain.

The effects of hydrocyanic acid (and petassium or other
similar cyanide) are almost instantaneous; it is very rarely
the case that they are delayed more than two or three min-
utes. On the other hand, cases of fatal poisoning by opium
do not terminate earlier than from six to twelve hours.

In cases of poisoning by cyanides emetics and the stomach
pump are at once called into requisition. Freshly precipi-
tated hydro-iron oxide, if administered immediately, is per-
haps one of the best antidotes. Chlorine water injected into
the stomach is also recommended.

Nitrate of silver yields with solution of the soluble cyan-
ides a white precipitate. When a few drops of a solution of
potash in gum water is mixed with a small sample of the
suspected liquid and solution of sulphate of iron is then
added a dark brown precipitate separates in a few minutes.
This precipitate, when agitated with sulphuric acid, develops
a deep blue color if cyanides were present.

These are only a few of the long list of active poisons, but
they include those which are in nine cases out of ten responsi-
ble for the fearful record of poisoning cases. And it isassured-
ly true that but for the want of a little timely and definite
knowledge respecting common poisons and their antidotes—
such as we have endeavored to briefly sketch above—the list
of fatalities from poisoning might have been shortened one-

third.

Diamonds and Other Mf}gperal Products of South
ica,

The diamond industry in South Africa continues to be
exceedingly productive. The gross weight of diamonds sent
through the Kimberley post office last year was 1,440 pounds
avoirdupois, valued at nearly $17,000,000. According to
the Manchester Courier, the annual value is estimated as
follows: Kimberley, £4,000,000; Old de Beer’s, £2,000,000;
Du Toit’s Pan, £2,000,000; Bultfontein, £1,500,000. At the
end of last year 22,000 black and 1,700 white men were em-
ployed at these mines. From the Kimberley and Old de
Beer’s mines alone diamonds to the extent of 3,200,000
carats are annually raised, while. the other two mines above
named yielded 300,000 carats last year. At the diggings on
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the Vaal River about 250 men were at work last year. The
other important mining industries of the colony are the cop-
per mines of Namaqualand, from which last year 15,310
tons of copper were exported, valued at £306,790. From
the manganese mines in the Paarl division 206 tons were
exported; while at the coal mines in the Wodehouse and
Albert divisions about 1,000 were raised. The salt pans in
Simon’s Town, Malmesbury, Piquetberg, Fraserberg, Uiten-
hage, and Cradock, yielded about 9,000 tons of salt. Min-
eral springs abound in the colony, many of them being well
resorted to, but accommodation for visitors is, as a rule,
indifferent.
Casting and Moulding in Brass and Bronze.

The methods of technical instruction abroad are indicated
in the following brief extract from a foreign journal regard-
ing the Bavarian Technical Museum at Nuremberg. This
institution possesses a foundry built on the French plan in
imitation of that of Barbedienne in Paris. The tools and
material employed are the same as those in use in Paris, for
it is conceded that France leads in casting works of art in
brass and bronze.

The material used for the mould is a mixture of two parts
of yellow sand with one of black. The former issand from
Fontenay-aux-Roses, near Paris. The latter is from moulds
that have been used, and is prepared by breaking them up
and sifting them. Toimpart to this moulding sand the neces-
sary fineness and consistency it is moistened with water and
run through a sand mill twenty or twenty-five times. For
economical reasons this carefully prepared sand is not used
to fill the whole flask, but only a rather thin layer is placed
next to the pattern. The moulding flasks are wrought iron
frames, ribbed inside to secure the mass of sand, and so fixed
that they always have the same position in regard to each
other.

Inmoulding they begin by filling one frame on the moulding
board with coarse black sand and ramming it down, then the
pattern or model is embedded in it, generally to the middle.
Then the freely exposed half of the pattern is covered with
the prepared moulding sand, which is preventedfromadher-
ing to it by dusting it with powdered soapstone. To pre-
vent the upper and lower sand masses from adhering the
surfaces in contact are covered with potato starch. The fine
sand having been pressed down upon the model, one-half of
the casting flask is placed over and around it. = The fine sand
that is in contact with the pattern, as well as the exposed por-
tions of the black sand on the moulding board, is dusted with
potato flour, and then the flask is packed with coarse black
sand firmly stamped and pounded down. When this half of
the flask is lifted up the black sand which was thus packed
in adheres to it and is lifted up with it. The whole is turned
over and laid on a board. The core pieces are taken up in
inverse order, the pattern lifted up and placed with the cores,
etc., in the impression left in the black sand of the other
half. The other half of the pattern, which was previously
embedded in coarse sand, is now exposed, and is moulded as
the other half was in fine cand, the other half of the flask
placed around it and stamped full of coarse sand as before.

Before moulding the other half the channels are cut for
pouring in the metal, as well as the escape holes for air and
gases, and are one-half in the upper and half in the lower
part. When both halvesare filled and stamped themould is
opened and the pattern taken out, and the mould dusted with
extremely fine argillaceous sand, then with talc powder. The
pattern is then put in again, and the mould closed and gently
hammered. This gives the mould greater smoothness and
fineness. Finally, the pattern is taken out, and the mould
painted over with amixture of English red, charcoal powder,
and water, so it may offer greater resistance to the inflowing
metal, especially in the fine ornaments.

As soon as this is dry it is painted over with a vegetable
oil, which makes the sand easy to remove from the casting,
while it imparts to the surface of the latter a tine dark color.
It is now ready for drying. The two halves are separated
and put in the drying oven, where they are left twenty-four
hours. On taking them out they are smoked with a pitch
torch and then put in the casting press. The moulds are
placed inclined, so that the casting holes are upward. The
casting is done directly from the crucible in which the metal
or alloy is melted.

Castings made by the process above described are massive.
If they are to be hollow with a core inside, which is fre-
quently done in small articles and always for large ones, the
core is made inside of the mould. The material for the core
consists of rather more black sand than for the mould, and
is not worked so tine. It is exclusively made by pressing
the core sand 1 the mould, since this is so firm, owing to
the excellent quality of the moulding sand, that it is not
injured thereby. The core is afterward trimmed around to
make it enough smaller to allow for the thickness of the
casting. Of course this has to be supported so as to leave
the proper space empty around it. For this purpose wires
are inserted in the cores and rest on the sand outside of the
impression of the mould. Beside the wires one or more
sheet iron or tin tubes with perforated walls are stuck in the
cores and serve to carry off the air and gases.

The castings made as above in the foundry of the Bava-
rian Museum, it is said, are not inferior to the French, and
the process has been successfully introduced into several
Bavarian establishments by pupils of the Nuremberg
school. This is carrying out the practical idea of technical
fine art in education jn a manner worthy of imitation and
with a success not to be despised. P. N.
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The Brotherhood of Locomotive Engineers.

At the morning session of the International Brotherhood
of Locomotive Engineers, in Baltimore, October 22, the
annual election of officers took place, and Chief Engineer
Arthur holds over until 1883. Mr. T. S. Ingraham, of
Cleveland, was unanimously re-elected First Grand Engi-
neer for three years; Robert Thomas, of St. Thomas, Ou-
tario, Canada, Second Grand Engineer for one year; and
E. A.Stevens, of Boston, Second Grand Assistant Engineer.

—

THE SPOTTED AMBLYSTOME.
C. FEW SEISS.

This brilliantly marked amblystome was first described by
Linneeus, in 1767, under the name of Lacerta punctata, that
is, dotted lizard. But in 1808, Barton, in ¢ Daudin’s His-
tory of Reptiles,” renamed it the Salamandra venewosa, or
venomous satramander. Barton subsequently burdened it
with another specific name, subviolacea, which was adopted
by several naturalists; but the law of priority forces us to
reject all except that of Linneeus, namely, punctata. We
of course know that our animal is not a lizard. It does not
even belong to the class of reptiles. But although Linngeus’
classification and nomenclature were admirable in their time,
they are now totally inadequate to embrace the vast king-
dom of nature, so great has been the investigations and
advancement of science.

For what reason Barton called it venomous we are at a
loss to know, unless he was so informed by ignorant per-
sons, and without testing the truth of the assertion, so pub-
lished it to the world. It is hardly necessary for me to say

that this amblystome, and in fact all of the salumander
family, are non-venomous
and harmless.

The salamanders are inter-
esting on account of the won-
derful metamorphoses they
undergo. Thus, during the
first part of their lives, they
breathe by gills alone, and
then are closely related to the
fishes; and, in the latter part,
breathe by lungs, and then in
many points resemble the
higher animals. The evolu-
tionist, therefore, looks to this
quarter for the link between
the fishes and the mammals.

The spotted amblystome,
Amblystoma  punctatum (Lin-
ngeus), Baird,is of a coal-black
color above, and dull purple
gray beneath. On each side
of the dorsal line is a series
of large round lemon-yellow
spots. Thesec spots are about
the size of the eye or a little
larger, and number generally
eight or ten from the head to
the hind limbs. On the sides
and abdomen are scattered
small bluish-white dots.
There are a few yellow spots
and whitish dots on the legs.
There is a strong groove or
furrow along the back from
the head to the base of the
tail. In alcohol the spots become white, and the animal
is not so pretty as in life. Its average length is six inches,
but it frequently attains the size of six and a half inches
and more. It can be distinguished from the tiger ambly-
stome (4. tigrinum), to which it bears a slight resemblance,
by its strong dorsal ‘groove, and in having two rows of
yellow spots, while in ¢igréinum there are many and irregular. i
It is found under rotten logs and bark in moist woods and |
forests, from Canada to Louisiana, and west to Missouri. |

—_— < -_—
Extraction of Tannin.

Mr. O. Kohlrausch has succeeded in devising a process of |
extracting tannin in almost theoretical quantities from many'
different kinds of barks. He concludes that as in tannin
the tannic acid (tannin) enters the skin by osmosis, it simi-
larly leaves the cells of plants through their permeable |
membrane; chemical and microscopical examination having'
shown that the interior of the uninjured cells is the same as
the exterior of thick bark which had already been utilized.
It is therefore not the solution of the tannin set free by
finely dividing the bark, and taken up by the skins, dut dia-
lysis of the tannin through the permeable membrane of the
plant’ cells, and also through the animal membrane of the
skin.

Hence it is not necessary to divide the bark into very
small fragments, but, on the contrary, pieces may be used
with advantage which are small enough to allow the dialy-
zing operation to take place in a battery of closed vessels,
thus avoiding any danger of choking up the valves or pipes
of the apparatus.

The result of this is that purer extracts are obtained in a
more economical manner, so that lighter colored extracts
rich in tannin can be prepared at a smaller cost than usual,
and in the case of tannin lighter colored leather is produced.
In the latter circumstance the author is of opinion that if
the freshly prepared dialyzed extracts are used at once con-

siderably less tannin would be required.

Scientific dmerican,

The researches of the author have shown that fannin
vasses through the animal membrane very rapidly in the dia-
lyzer, so that in a short interval of time fine extracts run
from a battery, and the residual bark is almost entirely free
from tannic acid. It appears from this curious result that
tannin must be a crystalloid, although it has never been
obtained in a crystalline state in the laboratory.

————— e —
The Vegetable Origin of Diphtheria.

In a recent lecture before the Academy of Natural Science,
in Philadelphia, Prof. H. C. Wood, of that city, gavea state-
ment of the results of certain researches upon the nature of
diphtheria undertaken by him and Dr. H. F. Formad, at the
instigation of the National Board of Health. The investi-
gations embraced not only the ordinary endemic diphtheria
prevailing in Philadelphia, but also the more violent forms
of the disease occurring from time to time in different
places.

In this pursuit Dr. Formad visited an infected town on
Lake Michigan, where one-third of all the children in a
marshy district died of the epidemic, and brought back with
him specimens of the diphtheric virus, several of the false
membranes which are invariably formed in the throats of
aflicted persons, and portions of their viscera. 1n all blood,
said the professor, as reported by the Philadelphia Z%mes,
there are two kinds of corpuscles, the red or color-giving and
the white. By careful study and experiments, both in human
beings and the lower animals, it was found that this
infinitesimal plant fastens upon the white corpuscles and
multiplies its cells, altering their character until, with the
interior destroyed, they burst, and the plants, set loose in an
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the destructive work on other corpuscles. Thus increased,

myriad numbers in the spleen and other organs rich in
blood. Prof. Wood’s investigations show that the false

membrane, supposed to invariably indicate the presence of !

diphtheria, may be caused by ammonia, Spanish fly, or any

other irritating influence in the throat, so that its presence

is not infallible as indicating the existence of this disease.
But in any case the false membrane is built up by

!this parasitical plant, which grows and multiplies upon its |

inflamed surroundings, whatever may be its cause. It is
when the plants grow strong encugh to extend to the blood,

‘either poisoning it themselves or carrying the poison with

them, that diphtheria sets in. This little plantis exactly the
same as found upon the coated tongue. When Prof. Wood

| put plants such as are found upon a healthy tongue in steri-

lized matter they failed to grow. On the contrary, plants
from the throat or blood of a person affected with diphtheria
multiplied rapidly. The practical result of theinvestigation
pointed out was the possibility that diphtheria, if existing
theories hold good, may be prevented by artificial vaccina-
tion.

In the case of splenic fever caught from animals,
which has been proved to originate in a somewhat similar
plant, Pasteur has found that the plant, when exposed a
sufficient time to the air, by the action of oxygen loses its
virulent character, and when then introduced into the sys-;-
tem makes the animal sick, but is no longer fatal. The
deduction is that this diphtheric plant, scientifically known ?r
as “‘micrococcus,” may in time be cultivated so that when
inoculated with it the system will be no longer subject to the |
disease in its fatal form. Concluding the lecture, Prof.
Wood was applauded when he said that these discoveries
could never have been made but for the aid of vivisection,
against which there is a foolish prejudice in the minds of
many.
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Choice of Seed in Cotton Growing

A Mississippi planter has on exhibition at the Atlanta
Cotton Fair a bale of cotton, pronounced by many good
judges as the finest short staple cotton ever seen in Atlanta.
His especial hobby is the selection of his seed. Itis nota
question of different varieties, but of good and bad seed of
the common variety. He has the seed of his best stalks
selected every year for plauting; and he claims that it is by
a judicious selection of seed that the cotton can be made
better. It is needless to say, remarks a critical observer,
that as a rule the selection of seed and of guano, as well as
the methods of culture, are matters of accident and not of
exact study. There is no reason why the greater part of the
inferior cotton that sells for eight or nine cents might not,
under a careful system of agriculture and manipulation, be
made to sell for ten or twelve cents. Careful agriculture, if
need be scientific agriculture—this is what the South needs
quite as much as manufactures and capital. These samples
of cotton are not a very great attraction to the Southern
farmers that visit the exhibition, but the lessons that are to
be learned from the experiments that have produced them
are the most important lessons by all odds that the exhibi-
tion can teach.

—_— .t r————
Soles and Turbots in New York Waters.

The United States Fish Commission lately received from
England three live soles and six turbots out of a consign-
ment of seventy soles and thirty-five turbots. The fish were
set free off Coney Island. Previous attempts to transplant
these fish to American waters have not been successful.

The turbot is a soft-rayed flat fish, whose left side is of a
brownish color and under or
right side white. Without
the tail its body is almost
round. The common size of
the fish wvaries from five
pounds to ten pounds weight,
although occasionally it at-
tains to twenty pounds and
sometimes thirty pounds. It
isthemost prolificfish known.
One weighing twenty-three
pounds was once found to
contain a roe weighing five
pounds nine ounces, which
contained 14,311,200 eggs.
The majority of turbot are
taken along the east coast of
England and the coast of
Holland. It is caught in
trawl nets and also on lines,
the most taking bait being
those fishes of bright color.
The sole is also a soft-rayed
flat fish, which, to the casual
eye, somewhat resembles the
flounder. Its length varies
from ten to twenty inches.
Its color is a uniform dark
brown above and a white be-
low, the pectoral being tippe¢
-with Llack. To the Britisk
public soles are the most im-
portant of all sea fishes. Lit-
tle is known of their habits.
They are caught in great

irregular mass, separate and go off individually, to continue | quantities off the coast of England, in the North Sea, where

!they breed. Both fishes are considered great delicacies in

they poison the blood, choke the vessels, and are found in | England.

i G G
Carrier Pigeons as Doctors’ Messengers.

The Medical Record has the following: A physician of
Erie, Pa., is training homing pigeons for use in his practice.
 Some of his young birds, put upon the road to make records
f for distance, have made very good time, namely, fifty miles
| in ninety minutes, sixty-six miles in eighty-two minutes.
Homing pigeons are largely used by country physicians,
‘both here and abroad. One doctor in Hamilton county,
I N. Y., uses them constantly in his practice, extending over
' nearly two townships, and considers them an almost invalu-
able aid. After visiting a patient he sends the necessary
 prescription to his dispensary by pigeon; also any other

advice or instruction the case or situation may demand. He
' frequently also leaves pigeons at places from which he
| wishes reports of progress to be dispatched at specified
times, or at certain crises. He says he is enabled to attend
to a third more business at least through the time saved to
 him by the use of pigcons. In critical cases he is able to
l keep posted by hourly bulletins from the bedside between
| daylicht and nightfall, and he can recall case after case
| where lives have been saved that must have been lost if he

i had been obliged to depend upon ordinary means of convey-

| ing information.

-

Burrox spoke wisely when he said: < How much useful
knowledge is lost by the scattered forms in which it is
ushered to the world! How many solitary students spend
half their livesin making discoveries which had been per-
fected a century before their time, for want of a condensed
exhibition of what is known!” This want is met by the
SCIENTIFIC AMERICAN, and our notices of new inventions
alone are worth many times the cost of the paper to inventors
and others, with whom it is more than ordinarily important
to know not only what is doing but what has been done.
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Babbitting. Samplefree. G. B. Sanborn, Bristol, N. H.

Wood-Working Machinery of Improved Design and
Workmanship. Cordesman, Egan & Co., Cincinnati, O.

Printing presses with Patented Card Drop. See p. 250

Peerless Colors for Mortar. French, Richards & Co.
410 Callowhill St., Philadelphia, Pa.

Wanted—A Competent Engineer. One who can take
indicator cards, and understands economizing fuel. Ad-
dress, with references and price, R. F. Learned, Nat-
chez, Miss.

Wanted —An A 1 Pattern Maker. Address, with ref-
erences, American Stove M’f’g Co.,301 Franklin Ave,, St.
Louis, Mo.

For Sale—A complete set of Patterns, Flasks, and
Core :\rbors, for making Cast Iron Flanged Pipe, El-
bows, Tees, and Greenhouse Fittings. Will be sold low
to clean out a branch of a business. Address C., Box
1358, New York.

The Portrait of Dr.Holland, by Wyatt Eaton,which the
Century Company offer on special terms to subscribers
to THE CENTURY MAGAZINE (Scribner’s Monthly), is a
life-size photograph from the original crayon drawing
showing nearly the full face and part of the shoulders.

List 27.—Description of 3,000new and second-hand
Machines, now ready for distribution. Send stamp for
same. S.C.Forsaith & C'o.,Manchester,N.H.,and N.Y.city.

Abbe Bolt Forging Machines and Palmer Pover Ham-
mers a specialty. S.C.Forsaith & Co., Manchester, N. H.

New Book.—A Treatise onIron Founding. By Claude
Wylie. Written for practical men. Illustrated. $1.40.
Send for our catalogue of scientific books. E. & F.N.
Spon, 446 Broome St., N. Y.

Foot Lathes, Fret Saws,6¢. 90 pp. E.Brown,Lowell,Mass.,

‘ How to Keep Boilers Clean,” and other valuable in-
formation for steam users and engineers. Book of
gixty-four pages. vublished by Jas. F. Hotchkiss, 84
John St., New York, mailed free to any address.

The Twin Rotary Pump. See adv., p. 286.

Supplement Catalogue.—Persons in pursuit of infor-
mation on any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physi-
cal science. Address Munn & Co. Publishers, New York.
Mechanics’'Watch,$10. Circul’s free. Birch,38 Dey St.,N.Y.

Combination Roll and Rubber Co., 27 Barclay St.,
N. Y. Wringer Rolls and Moulded Goods Specialties.

Punching Presses & Shears for Metal-workers, Power
Drill Presses. $25 upward. Power & Foot Lathes. Low
Prices. Peerless Punch & Shear Co.,1158.Liberty St.,N.Y.

Pure Oak Leather Belting. C. W. Arny & Son, Ma-
nufacturers. Philadelphia. Correspondence solicited.

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

Split Pulleys at low prices, and of same strength and

appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia. Pa.
Experts in Patent Causes and Mechanical Counsel.
Park Benjamin & Bro. 234 Broadway, New York.
Malleable and Gray Iron Castings, all descriptions, by
Erie Malleable Iron Company, limited. Erie, a.
National Steel Tube Cleaner for boiler tubes. Adjust-
able,durable. Chalmers-Spence Co.,10Cortlandt St.,N.Y.
Corrugated Wrought. Iron for Tires on Traction En-
gines, etc. Sole mfrs.,, H. Lloyd, Son & Co., Pittsb’g, Pa.
Best Oak Manned Leather Belting. Wm. F. Fore-
paugh, Jr.. & Bros., 53l Jefferson St., Philadelpbia, Pa.
Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, importers Vienna lime, crocus,
etc. Hanson & Van Winkle, Newark, N. J.,and 92 and 94
Liberty St., New York.

Presses, Dies, Tools for working Sheet Metals, etc.
Fruit and other Can T'ools. E. W. Bliss, Brooklyn, N. Y.

Improved Skinner Portable Engines. Erie, Pa.

For Pat. Safety Elevators, Hoisting Engines, Friction
Clutch Pulleys, Cut-off Coupling,see Frisbie’sad. p. 286.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p.286.
Satety Boilers. See Harrison Boiler Works adv., p. 285.

C. B. Rogers & Co., Norwich, Conn., Wood Working
Machinery of every kind. See adv., page 286.

Ajax Metals for Locomotive Boxes, Journal Bearings,
etc. Sold in ingots or castings. See adv., p. 300.

Rollstone Mac. Co.'s Wood WorkingMach’y ad. p. 301.
The Sweetland Chuck. See illus. adv., p. 300.
Draughtsman’s Sensitive Paper.T.H.McCollin,Phila.,I>a.
Common Sense Dry Kiln. Adapted todrying all of ma-
terial where Kiln, etc., drying houses are used. See p.300.

Machine Knives for Wood-working Machinery, Book
Binders, and Paper Mills. Also manufacturers of Solo-
man'’s ’arallel Vise, Taylor. Stiles & Co.,Riegelsville.N.J.

Skinner’s Chuck. Universal, and Eccentric. See p. 300.
For Machinists' Tools, see Whitcomb’s adv., p. 300.
The American Electric Co. and Proprietors and Manu-

facturers of the Thomson Houston System of Electric
Lighting of the Arc Style. New Britain, Conn.

See Bentel, Margedant & Co.’s adv., page 317.
Steam Hammers, Improved Hydraulic Jacks. and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.
50,000 Sawyers wanted. Your full address for Emer-
son’s Hand Book of Saws (free). Over 100 illustrations
and pages of valuable information. Iow to straighten
aws, etc. Emerson, Smith & Co., Beaver Falls, Pa.
Telegraph, Telephone, Elec. Light Supplies. See p. 318.
Elevators, Freight and Passenger, Shafting, Pulleys
and Hangers. I.S.Graves & Son. Rochester, N. Y.
Gear Wheeis for Models (list free); Experimental
Work, ete. D. Gilbert & Son, 212 Chester St., Phila., Pa.
Gould & Eberhardt’s Machinists’ Tools. See adv., p. 317.
Blake’s Belt Studs. The best fastening for leather and
rubber belts. Greene,Tweed & Co.,118 Chambers St.,N.Y.
Diamond Drills, J. Dickinson, 64 Nassau St., N Y.

Leather Belting, Rubber Belting, Packing and Hose
Manufacturers’ Supplies. Greene, Tweed & Co., N. Y.
The Medart Pat. Wrought Rim Pulley. See adv., p. 316.

For Heavy Punches, etc., see illustrated advertise-
ment of Hilles & Jones, on page 318.

Centrifugal Pumps, 100 to 35,000 gals. per min, See p. 317.
Barrel, Key, Hogshead, Stave Mach'y. See adv. p. 317.

Pays well on small investment.—Stereopticons, Magic
Lanterns, and Views illustrating every sukject for public
exhibitions. Lanternsfor colleges, Sunday schools, and
home amusement. 116 page illustrated catalogue free.
McAllister, Manufacturing Optician, 49 Nassau St., N. Y.

Hand and Power Bolt Cutters, Screw Plates, Taps in
great variety. The Pratt & Whitney Co., Hartford, Ct.

Address Penfield Block Co., Lockport, N. Y,, for Pul-
ley Blocks, Sheaves, Store and Baggage Trucks, Hand
Hoists, Car Pushers.

For best low price Planer and Matcher. and latest
improved Sash, Door, and Blini Machinery, Send for
catalogue to Rowley & 11ermance. Williamsport, Pa.

The only economical and practical Gas Engine in the
market is the new ‘ Otto” Silent, built by Schleicher.
Schumm & Co., Philadelphia. Pa. Sendfor circular.

4t0 40 H. P. Steam Engines. See adv. p. 318.

Ore Breaker, Crusher, and Pulverizer. Smaller sizes
run by horse power. See p. 317. Totten & Co., Pittsburg.

Electric Lights.—Thomson Houston System of the Arc
type. Estimates given and contracts made. 631Arch,Phil.

The Porter-Allen High Speed Steam Engine. South-
work Foundry & Mach. Co.,430 Washington Av.,Phil.Pa.
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HINTS TO CORRESPONDENTS,

No attention will be paid to communications unless
accompanied with the full name and address of the
writer.

Namesand addresses of correspondents will not be
given to inqnirers.

Werenew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and thepage. or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them.- If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest.
should remit from $1 to $5, according to the subject,
as we cannol be expected to spend timeana Jabor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred to in these columns may be had at this
office. Price 10 cents each.

Correspondents sending samples of minerals, etc.,
for examination should be carefu to distinctly mark or
1abe their specimens so as to avoid error in their identi
fication.

(1) Miss A. 8. B. asks: 1. At what tem-
perature and under what pressure do oxygen and
hydrogen gases liquefy? A. According to the experi-
ments of M. Pictet, oxygen iquefies at a temperature
of —202° Fah., under a pressure of about two tons per
square inch, or at —220°, under a pressure of 3,780 pounds
perinch. Atatemperature of —220° Fah., hydrogen re-
quires a pressure of 9,780 pounds per square inch to
liquefy it. 2. Have these gases, or air, been solldified?
A. Yes. In Pictet’s experiments the solidification of
particles of these substances was made apparent by the
peculiar sound of the liquefied gas as it 1ssued from the
tubes when the valves were opened, the particles strik-
ing the floor with a noise like fine hail. The electric
light thrown on the jets showed bright central cores of
solid matter.

(@) A. H. asks: Is there any way of re-
moving rustfrom the wrapping of hoop in skirts? A.
We know of no practical way.

(3) E. M. says: Please give a good receipt
for a liquid shoe polish. A. Dissolve in a half pint of
soft water three-eighths of an ounce of potassium bi-
chromate, andadd six ounces of logwood extract dis-
solved in one gallon of warm water. Dissolve in one
gallon of water by continued boiling gix ounces borax
and one and & half ounces of shellac. Mix all together
while warm, and add three ounces of aqua-ammonia.
Apply with a brush.

4) C. E. asks: Can you- inform me what
the ingredients and proportions are of printer’s ink and
how to make it? Also, how to make aniline ink dry
quickly? What driers are usuallyused? A. See Print-
ing Inks, page 400, No. 26, vol. xliv.

(6) J. J. asks: Can you give me a recipe
for bleaching dark hair to light or golden tinge-~that is
the so-called golden fluid which is sold at perfumers’
shops? A. One of the ‘‘golden fluids *® sold for this
purpose consists of an aqueous solution of bisulphite
of soda, prepared by passing a current of sulphurous
acid gas, generated by the action of hot oil of vitriol on
copper scraps, into a saturated aqueous solution of car-
bonate of soda until the liquid will absorb no more of
the gas. Another bleaching agent used for the hairis a
dilute aqueous solution of peroxide of hydrogen.

(6) T. B. S. asks: 1. What are the old and
the new formula of common potash alum? A. Old—
KO0S03+A1,053305+24H0; new — K;A1,450,.24H,0.
2. What is the formula, according to the new system, of
ammonia alum? A. (NH,),Al;4S0,4+Aq. 3. What
per cent of sugar does the sugar beet yield (in practice)?
A. About 8 per cent.

(1 R. G. C. asks: Will creosote preserve
wood from the teredo, and how long? A. When well
impregnated with creosote or dead oil wood is safe
against the attacks of insects under ordinary circum-
stances.

(8) 1. McP. asks: Which kind of sumac
is it that is used for tanning, dyeing,etc.? A. Rhus

coriaria, which closely resembles our common stags-

horn sumac (Rhus typhina), is most in demand; but the
stagshorn and other similar varieties of sumac are
nearly as valuable as the R. c.

9 A. K asks: 1. How can I gold plate
small articles? I have a few rings and cuff buttons
which I would like to plate without a battery. A. Di-
gest a small fragment of gold with about ten times its
weight of mercury until it is dissolved, shake the amal-
gam logether in a bottle, and after cieansing the articles
coat them uniformly with the amalgam. Then expose
them on an iron tray heated to low redness for a few
minutes—the mercury volatilizes, leaving the gold at-
tached asa thin coating to the article. The heating
should be done in a stove, so that the poisonous mer-
curial fumes may pass up the chimney. See Gold De-
posits, page 116, vol. xliv. 2. Could a battery be attached
to a small velocipede so as to propel it without going to
much trouble or expense? If so, what kind of a bat-
tery would be best? A. Itisimpracticable.

(10) E. A. W. asks: Do you know of any
way of joining sheet or bandage rubber so that it will
be as of one piece? I have used the various kinds of
rubber cement,but find that they will not withstand
heat or moisture, and will readily come apart on being
immersed in warm water. A. Prepare a cement as
follows: Digest in a wide-mouthed stoppered bottle a
quantity of purified gum rubber (caoutchouc) cut into
fine shreds, with just enough bisulphide of carton to
thoroughly soften and convert the gum into a uniform
thick paste, assisting the action of the solvent by fre-
quently shaking the bottre. Moisten the edges of the
sheets to be joined with & mixture of one part chloride
of sulphur and twenty parts bisulphide of carbon, well
shaken together; then spread on the cement, bring the
parts together and put under strong pressure for twelve
hours in a room heated to about 80° Fah. The cement
should not be used or kept in the vicinity of fire.

(11) N. A. P. asks: 1. Can you give mea
good and at the same time cheap receipt for silver
plating, or method of electro-plating small wares, such
as spoons, forks, etc.? A. You will find a comprehen-
sive article on silver plating (electro-silver plating) on
page 81, vol. xliv. 2. Can I use coin or old silver in the
process? A. Coin or old silver can be used, but refined
silver is very much better. 8. Alsoa cheap recipe for
making vinegar quickly. A. See quick vinegar process
in article on potatoes and their utilization, page 229,
current volume. Almost any alcoholic liquid can be
used instead of the potato spirit.

(12) M. J. D. asks: 1. What liquids will
cnt or dissolve gutta percha? A. Bisulphide of carbon,
benzine, benzole, or naphtha, and some of the essential
oils. 2. How can these solvents be colored a clear dark
red? A. Try cochineal. alizarine, or madder red, or lac
dye previously ground very fine with a little of the sol-
vent. 3. How can I make a good rubber cement? Do
you know of any books on cements? A. You will find
good receipts for rubber and other cements on page
2510, SUPPLEMENT, No. 158.

13) A. T. C. says, in reference to our
answerto G. B. L. (4), page 186, current volume: * If I
understand his question your answer is not correct.
Your answer would do for what is called a wiped seam,
except, in place of ‘ hot lead * you should have said hot
solder, which is a mixture of 16 parts tin to 31 parts
lead. To burn a seam is a very different process, that
being done by the flame of the oxyhydrogen blow pipe
or amodification of the same principle, hydrogen in
combination with a blastof air. The sheets of lead or
the edges of which are to be burned are placed one
upon the other and cleaned, the flame is applied to the
edge of the outer and surface of the inner sheets, and
they are melted together drop by drop commencing
always at the bottom of the tank. This process requirés
great skill, and is in hands of a very few. This
method of burning sheets of lead together is used in
chemical works, where solder would be eaten by
acids.”

(14) C. V. W. wrtes: Will you give,
through your valuable paper, your opinion of phrenology?
Is not it a first class fraud? If you can, will you please
give an historical example in which this pretended
science has been correct in its demonstration? Itis, in
our opinion, a veritable occult science, with the aim of
preying on the credulity of the public, but then, all
persons do not think alike. A. Phrenology is not a
“fraud,” neither is it an *“occult science.” Its
disciples are often enthusiasts, whose opinions aund
theories have little scientific value: and to a consider-
able extent the positions taken by the Letter instructed
believers in phrenology are, in our opinion, at variance
with demonstrable facts and theoretical probabilities;
but the same can be raid of 811 attempts to solve the
problems of mental and moral action and the relation
of character to physical structure. As a working hy-
pothesis phrenology has done good service in spite of
what seem ta us to be errors, and there are reasons for
supposing that its term of service is far from comple-
tion.

(15) D. J. P. asks: How can copper and
silver be most readily separated from alloy with gold—
i.e., for the purification of the gold and silver? A.
Hammer the pieces into thin ribbons and put them,
with about ten times their weight of purelead, into a
good scorifier, which heat in a muffle at a bright red
heat until the metals have allmelted. When a current
of heated air is allowed to play over the surface of the
fused alloy the lead (and copper) is gradually slagged
off. Assoon as the ring of siag formed closes over*the
entire surface of the fusad metal the contents of the
scorifier is poured into an ironcup, and when the slag
has chilled and cracked off the metal is returned to
the muffle in another hot scorifying dish and the slag-
ging off continued until the button is small enough to
put into a bone ash cupel. The cupel having been
heated to bright redness, the button of metal is cau-
tiously dropped into it. The metal soon melts, the lead
and copper gradually slag off —the slag being absorbed
into the porous cupel—until a button of pure gold and
silver remains. The silver is separated from the gold
by means of hotnitric acid, which dissolves the former
and not the latter. That this separation may take place
it is necessary that the alloy should contain about
three times as much silver as gold—enough silver must
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therefore be added to the alloy if deficient in this metal.
The alloy should be hammered ontinto a ribbon before
putting it in the acid, to facilitate the operation. See
Assaying, page 339, vol. xliv.

(16) C. J. V. writes: We have & standpipe,
160 feet high and 6 feet in diameter. Would it not take
less power to pump in at top of stand pipe with 12 inch
pipe than at bottom? A. No.

17) J. C. asks: How much air is used in
the consumption of a pound of wood or coal? A. For
bituminous coal, 150 cubic feet air per pound; for an-
thracite, 196 feet per pound; for wood, about 95 feet per
pound.

(18) J. R. asks: Are emery wheels used for
grinding plow castings? If so, are they as economical
and satisfactory as grindstones? A. Emery'wheels are
very satisfactory for this purpose. 2. Will adry grind-
stone work better on cast iron than a wet one? A.
Dry grindstones are generally used in preference to wet
ones, principally on account of rust caused by moisture.
3. How will I'proceed to make an emery belt? A. Pro-
cure an endless belt of cotton webbing, coat it with the
best glue, a section at a time, and press it into the emery,
which must be made just hot enough to melt glue and
not burn it. 4. Is there any kind of tool, less expen-
sive than a diamond, that will work satisfactory for
truing up emery wheels? A. No.

(19) A. B. K. asks: 1. Are cast iron mag-
nets used in the various dynamo machines for electric
lighting? A. They are used in some machines. 2
What is the comparative magnetic power of cast and
wrought iron magnets of the same size, number of
turnsof wire, and charged by same batteries? A. The
advantage islargely in favorof wrought iron, but it
varies somewhat withthe constructionof the machine.
3. Will gas carbon answer instead of graphite in the sul-
phur and graphite carbons mentioned in late number
of SCIENTIFIC AMERICAN? A. Yes, but graphite is pre-
ferable. 4. Is the sulphur sold in drug stores free
from carbonate? 1f not, where can such sulphur be
obtained? A. It is sufficiently pure for most purposes.

(20) M. writes: We have a five mile tele-
graph line from this office, with only one wire. The
main battery is all at our end, and at this end we also
have a good ground connection, but none at the other
end. Would our line work better if a good earth con-
nection was at each end? A. You require a good
ground connection at each end of your line.

(1) F. 1. writes: I have made twelve
plates of the Faure accumulator, and coupled them up
exactly as described in the SCIENTIFIC AMERICAN of
June?25, page 406. I then connected each pole to a
Siemens dynamo machine of 2,000 candle power for
fifteen miuutes, then uncoupled and found that it
heated red hot two inches of No. 25 platinum wire, for
perhapstwo minutes, and at the end of ten minutes could
not get any further power out of it. I may say that
when the battery was connected to dynamo machine,
the belt slipped very much, and it took a large quantity
of power to drive it. I therefore thought the battery
must be shortcircuited, and have carefullyexamined it,
and find this not to be the case. Shall be glad if you
could point out my failure. What thickness is canton
flannel as used by you in your experiment? A. The
Faure battery will run down very quickly when short
circuited. In charging you should apply less current
for a longer time. As canton flannel is soon destroyed
by the acidulated water, it would be well to use woolen
flannel. You will find it advantageous to separate
wrapped plates by two strips of rubber packing one-
sixteenth of an inch thick.

(@2) J. J. M. writes: Will you please tell
abouta score of young men in this village from how
deep a well can water be drawn up with a common
pump? What we want to know most is, what is the
greatest distance possible from spout of pump to sur-
face of water? Philosophy tells us that this distance
can be no more than 30 feet; then how many feet can
we have between lower valve and spout? Is it possi-
ble to draw water from a well 60, 80, or 100 feet deep,
by having a long pipe? A. If you have not more than
26 or 28 feet from surfaceof water to plunger valve,
you can have any height you like from lower valve to
the spout. Itis only limited by the power employed in
working the pump.

(23) A. G. asks: Can you tell me through
your paper if it is practicable and economy to warm a
building with the exhaust steam from an engine? Last
winterIran a 10x24 inch engine, and exhausted into a
steam drum, 4 feet by 30 inches, through a three inch
pipe, then took the steam from the drum through a two
inch pipe to the circulating pipes about the mill. T also
had a three inch pipe leading from the drum to the
open air with safety valve attached, so that I could
carry the required amount of pressure to force the
steam around the mill,and it required more fuel to run
the engine and warm the mill with the exhaust steam
than to exhaust in the open air and heat with steam
direct from the boiler. I know parties who are run-
ning about a 10 horse engine, and have their mill piped
with four inch circulating pipe, and no back pressure,
and they say it is not economy to use it and do not use
itnow. What is the reason? A. It has always been
considered economical to heat by exhaust steam, and
many factories and buildings in New England are so
heated. We thinkin your case your pipes were entirely
too small, as they must cauge much friction and give
but little radiating surface.

(24) A. H. T. writes: Your recent notes
and articles on steam boiler explosions have attracted
much attention. Your views on the following would
be very welcome: A flask of thin glass, two thirds filled
with water, is boiled for a moment and tightly corked.
The temperature of the water is allowed to fall 20° or
80°, and cold water dashed on the upper part of the
flask., The contained water is instantly thrown against
the sides of the vessel, shattering it to pieces. For the
success of the above it is necessary that the flask be of
rather large size, say of two quarts capacity, and that
it be of thin blown glass. A steamboiler under similar
conditions may be exploded in the same way. The
sudden opening of alarge valve, or the rupture of some
part of the boiler, causes the water contained in it to
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be precipitated against its sides, producing a great | Bracket. See Dental bracket.
strain and often a violent explosion. I do not think it | Brake. See Electro-magnetic brake. Elevator
possible to explode a boiler containing 70 water by brake. .
forcing steam into it. The boiler would simply be rup- gﬁﬁgfnl:sfggkg g:aé,aﬁ;;\;[)élsloule """"" gg’ggg
ilre,lﬂih*f‘ 1ts (‘]‘,e_“kes‘ point, . by gyd“’fsm“’ D" | Building block or tile, 4. Campbell, . 248,288
- 10> conditions you name have been frequently COIM= | pung for barrels, ete., T POWETS....cceer.ureersenns 248347
plied with, sometimes by way of experiment and | Butcher’s tracks, switch for, C. Cole (I)..vvenns ... 9,900
sometimes accidentally. The latest of the Ilatter | Button fastening, B. Block................ .. 248,218
class is the breaking of the steam pipe of the Plymouth | Button fastening, G. O. Schneller..........ceu...... 248,511
Rock. No explosion followed. Even in a small way, | Cable stopper, T. P. Lucas.........cc..ceu. cevees.. 248,331
with a thin weak glass flask, the experiment must be | Car coupling, W. M. Grisham... . 48452
made very carefully to be successful. You find no such | €ar coupling, J. Ren .. 248,503
condilions, as required in your experiment, in the ordi- 8:: g‘;;g;i;ﬁ: i;ﬁs‘i‘s‘?;%fé' ik & Commar”™ zig-g;i'
nary use of steam boilers. Car heater, railway, B. V. Seevers. 248,512
(25) E. J. D. writes: I wish to pump boil- | Car, stock, Edmunds & Wallin..... 248,414
ing water on the fruit trees in my orchard, to try and | Car ventilator, W. F. Starr..... ......... ceeiaenaans 248,523
Kkill the scale bug. In driving a portable steam boiler Carbfmizer, T..A. Edison......... eee senans ceee oe. 248423
through the orchard, stopping at every tree, in the gardu;g machmeI.{J.SM$Phy.
stopping and starting the water will slush at the back C::Eiig:vzse%;i)y P WA
end and forward end of the boiler, perhaps uncovering Carriage top, F1Ck & BOYa..vomvrorsoosessreorone
the flues of the boiler, the fire still burning in the fire | Celluloid and luminous material, compound of,
box. I would like to know if there would be any dan- I W.Drummond ....ceeeeveiiiiinnnnneeeeiennnnns 248,413
ger of an explosion from the boiler? The steam press- | Chair. See Nursery chair. Railway chair. Rock-
ure would be about 30 1b. A. There will be no danger ing chair.
except the tubes be uncovered too long. This action | Chair seat. W. P. Miller............ - 248336
can be checked in a measure by putting in the boiler, Churn, A. OVerholt....ceeeeieeieerneereccnccseracaies 248,34.0
above the tubes and crosswise of the boiler, a couple of Churn, J. W. Stone......... . 248,364
« gwash plates,” that is plat a d standing i Churn cover, A. Gunderson . 48453
- D ' plates on edge, and standing In | cjgar nolder, C. A. Hodgden ... 248,315
your boiler say 10 or 12 inches above the tubes, and | Clock and watch pinion. A. E. HotchKiss.......... 248557
strongly fastened; these plates to be punched all over | Clock pinion, A. E. Hotchkiss............ 248,558
with holes, say, three-fourths or one inch diameter. Cock and coupler for pipes, J. Porsch. . 248,346
Comb. See Ornamental comb.
MiINERALS, ETC.—Specimens have been re- | Cooker, steam, P. Haffa....... «....eeee. .. 248,309
ceived from the following correspondents, and Cooking tester, pastry, A. T.Bartlett........ . 248,389
. . Cooler. See Beer cooler.
examined, with the results stated: Cordage, machine for making, J. A. Geer.......... 248,446
H. & Co.—A talco-argillaceous rock containing Corn shellgr, H. Pa..cker... ................. ceeesee... 248497
much iron sulphide—pyrites.—J. R. E.— An argillaceous QOru shelhflg machine, G. & A. Raymond.......... 248,349
hematite iron ore containing mica.—C. W.—Clay i Corset, L. 8. BOItIee. ......oovoiinuereinennn, 248,280, 248,281
g mica ay iron |
stone—an impure iron ore.—W. E, H.—Limestone and Cough remedy, H. C. Reninger..... ........c.cocuuen 248,350
j . b . Coupling. See Car coupling. Vehicle coupling.
quartzite.—R. J. McD.—Impure barium sulphate— | cream from milk, apparatus for separating, P.
heavy spar—chiefly used for adulterating whitelead .
paints.—C. H. E.-—The scale is composed chiefly of
lime carbonate—not injurious in drinking water.--M . | Cultivator, long range and close weeding garden,
G. S.—A bituminous coal containing a large per cent J.S. SIlvera cooee ciiiiiiiiiiiiiii e s . 48357
of ash.—C. E. C.—Your mica is of very fair quality— (f)l;tter. S:svwat((:lh t;air sl’éi‘g i;lt)ter' 248501
See Mica, page 257, No. 7, current volume, and Hints to mper, stove and range, C. Rathbone..... e
Correspoildpeﬁl:s —I’{ T. —’Chieﬂy magnetié iron sulphide Detlector for vacuum pans, C. Schmandt. - o304
N - i A L . Dental bracket, F. J. Hubbard ... 248,319
—pyrrhotine.—A. M. K.—It is quartz containing zinc Dental chair crank, C. E. Kells, Jr....... reieeaees 248,474
blende and galena—valuable ores of zinc and lead; also | Disinfecting attachment for sewers, etc., J. D.
a small quantity of iron sulphide—pyrite. The value of JACKSOI. e tueenetieiiniienieceineieiaeeaieenns 248,559
such an ore can only be determined by a chemical | Disintegrating wheat, etc., process of and appara-
analysis—it is worth an analysis.—E. S. M.—It is a tus for, F. Taggart . 48528
small fragment of meteoric iron.—S. 8. —A bituminous | Door fastening, B. F. Stultz.. - 248,365
coal containing considerable ash, but nevertheless a g;stesp&';‘u sgh M('} I)I(;;Zenbach 3::2%;
good fuel.—D. St. J. ,—-Amlxtm:e of limestone, quartzo.?e Electric engine governor, T. A. Edison 248434
rock, anfl carbonate and sulphide o'f lead—-;')roba,b]y sil- | mectric 1i ghting system, T. A. Edison.. 245,492
ver bearing.—W. F. M. E.—No. 1 is hematite or specu- | gjectric lights, manufacturing carbons for, T. A.
lav iron ore. No. 2. Orthoclase. No. 3. Silicious lime- BASOIL avveeee wevurennneesssrensssnrsnneessssseans BT |
stone.—A. H. H.—The composition contains copal and | Electric machines, current regulator for dynamo,
resin (colophony).—A. E. S.—The sand is not iridium, B W § 1) N 248,421
as you suggest, but magnetic iron ore sand-—magnetite. Electric motor, T. A. EAiSOD.....ccevviviiiie cannnen 248,429
—dJ. O'B.—It is composed chlefty of hornblende—con- | Electricity as a motive power. utilizing. T. A.
tains no corundum or emery.—F. F.—The quartz con- Edison. : L e e 248,435
tains much iron sulphide and a little copper sulphide. Electro-ma.gnetu.: brake, T. A. EdlSO.ll ............ 248,430
. . . Electroplating with an alloy of platinum and sil-
Not rich enough in the latter to be f:onsuiered as a co.p- ver, M. I1. Campbell K 248,534
per ore.—N. S.—The garnet sand is of no commercial | glevator. See Liquid elevator.
value here at present.—H. M.—It is gypsum—sulphate | mlevator, Otis & Schmidt . 248,562
of lime—used for making plaster of Paris. Elevator brake, automatic, J . 1{. Baird.. 248,384
g Elevator safety attachment and governor, A. A.
COMMUNICATIONS RECELIVED. . 248539
On the Strength of Bricks. By H. F. N. End board. wagon, J. Park - 8498
Engine. See Oscillating engine. |
Envelope machine, A. A. Rheutan.................. 248564
(OFFICIAL.] Evaporating pan, W. H. Roach.....ccceeevenininnes 248,506 |
b Excavating and hoisting machine, A. Bruner. 248,286
Excavator, H. W. Beldsmeier........c...cooevveeeen 248,216
| N D E X o F | N V E N T I O N S Fabrics, apparatus for chroming, V. M. C. Lalle-
1175 4 o PO . 48,479
FOR WHICH Fastenings, machine for driving, J. O. Bond.... . 248,553
Letters Patent of the United States were igﬁgg??%}ﬁ?;ﬁﬁ;ﬁ:.S.%?ﬁ]‘]e ’ ng;;’;g
Granted in the Week Ending Fence, barbed wire, O. Preston.. 248,348
Fence, barbed wire, I. R. Whiteman 248,314
October 18, 1881, Fence, iron, S. W. Martin........... 248,333
AND EACH BEARING THAT DATE., Fence machine, picket, T. J. Bull 248,399
Fence post, iron. J. S. Fox......... 248.443
[Those marked (r) are reissued patents.] Filver, .J. W. Hyatt......... o eeeies teeees 248468
Finger ring, J. G. Missimer . 248,337
Fire alarm, G. W. Ulmer............ 248,369
A printed copy of the specification and drawing of any | Firearm, breech-loading, J. Needham. 248,339
patent in the annexed list, also of any patent issued | Fire escape ladder, J. Phipard...... 248,315
since 1866, will be furnished from this office for 25 cents. Fire escape, J. Whitley 48375 !
. Flour mill, C. C. Schill............. 248,510 ;
In ordering please state the number and date of the | ggyer support, cut, A. W. Snyder 248519
patent desired and remit to Munn & Co, 37 Park Row, | Flue, smoke, C. L. Brady ............ veeenn 248,397
New York city. We also furnish copies of patents | Form, adjustable figure, C. A. Ufford.........c..... 248,368
. . . ;. | Frame. See Trunk and valise frame.
granted prior to 1866; but at increased cost, s the Speci- | i ) W, 0. Waring. ... ..veeeeireennen.. 8,531
dfcations not being printed, must be copied by hand. Furnace. See Gas retort furnace. Metallurgic
furnace. Heating furnace.
Alarm. See Firealarm. Furnace for generating and burning gaseous fuel,
Asbestos material and process of manufacturing A. Ponsard (r)ee.. ceeeveinn ceiiiiiiiinenn 9,896
the same, H. W. JODNS....ccoiiivunnennnnn cennnn 248,324 | Furnace for producing and consuming gas for
Bail for handling barreis, Casey, Juniper & Mit- heating purposes, W. A. Sweet 248,367
102 T) | P 248,403 | Furnace for roasting copper and other ores, P.
Bale ejector for presses, H. Riesel (r).. 9,897 SPENCE... ..t teriiee o tiiiiies esessseaiiiieneann 248,521
Bale rolling attachment for compressors, auto- Gauge. See Weather board gauge.
matic, H. Riesel (r) . Gas and electric lamp fixture, Crosby & Fox. .. 248,406
Baling press, J. W. Baker... . 248,387.| Gas generator, hydrocarbon, J. Flannery.... .. 248439
Bellot box, D. Lindenborn.. 248,330 | Gas, process of and apparatus for manufacturing
Bearing, thrust, P. Gately 248,445 jlluminating, E. P. McCarthy (r) 9,895
Bed bottom, spring, Eichelberger & Bruner. Gas retort furnace, G. A. Mcllhenny . 248,335
Bed bottoms, twin spring for, J. Gilliland Gases, apparatus for disposing of noxious, F. & J.
Bed, spring, A. M. Eastman..... .......... . Hainsworth .......ccoiiiiiiiiiiiiiiiiiiiiiiennns 248,456
Bedstead, cabinet folding, D. D. Shupe... Gate. See Road gate. Swinging gate.
Bedstead, invalid, G. B. Davis Generator. See Gas generator.
Beer cooler, R. L. H. Pypass......... Glassware mould, G. H. Lomax (r)............ P 9,904
Belting machine for splitting laps on leather A. Glucose, F. Higel . 248,313
B StOWe. . oiiveiiiis teriiiitiiiistecieernainaens 248,525 | Grain binder, J. E. Buxton..... 248,401
Belts to machinery, device for running on, J. Ro- Grain cleaning machine, B. Wright. . 248,546
723 T o R ... 248,507 | Graining, apparatus for transferring wood, B. C.
Bit stock, W. A.1ves. ......coeeuneee . 248470 . .. 248,517
Block. See Building block. Grate, G. W. Walker 248,533
Board. See End board. Grinding grain, etc., apparatus for, E. Schmeja... 248,509 i
Boiler covering, G. C. FOWIer......ccoviiiiiiinnennns 248,442 | Grinding mill, C. U. Crandall 248,292
Boiler furnace, steam, T. W. Defrees. . 248411 | Grinding mill feed device, J. Fitzgerald 248,300
Bolt, F. Davis (1) 9,901 | Hamer, steam drop, J. C. Richardson, 248,505
Bolt lock, J. T. Berry ... 248,393 | Harrow, S. Harrold. .. .........cceeeeeee .. 248461
Boot and shoe crimping machine, J. W. D. Fifield 248,438 | Harrow, E. E. Whipple.............. 248,313
Boot and shoe tip, F. S. Dawes ... 248410 | Harvester, J. H. Elward (r). 9,893
Boring machine, N. Saunders.. 248,508 | Hat, D. Dennis . 248,396
Bottle cover, Grisel & Cooley......... . 248,307 { Hat bodies, felting, J. T. Warmg .................. 248,536
Box. See Ballot box. Ice box. Hat bodies, machinery for felting, G. T. Carter... 248,402

. Moulding machine, gear, J. Walker....

Hatchway door, seif-closing and locking, J. C.

Chambers.. . 48,404
Hay and straw burners. fee der for. . 248,391
Head rest, etc., Patchin & Swett.................... 248,342
Heater. See Car heater. Feed water heater.

Heater, D. L. LamsSON .....ccuuuiieierrnsnrannnss ... 248480
Heating furnace, W. H. Moore ... 248493
Hemp, ete., machine for breaking, J. D. Royse... 248.351
Hoe, W. E.WilS0D ... vovviiiviniernniniinnenanais . 248,543

Holder. See Cigar holder.
Label holder.

Toilet article holder. -

Horse checking device, J. F. Wilson....cceevnaenn. 48,317

Horse rake, C. La DOW................ . 245,478

Hose nozzle and sprinkler, W. M. Clarke ...... . 248,555

Hot blast apparatus, regenerative, J. C. Long.....
248,483, 248,484

House. See Toy house.

Ice box, M. Kennedy....cceoeeeeeersescesssssscsssnes

Ice cream freezer and refrigerator, C. John..

Incubator, J. Donaldson.......ceceevuunnnes .

Injector, boiler, W. Fuller. . 48,301

Iron. See Soidering iron.

Joint. See Pipe joint. Railway joint.

Journal bearings, composition for and process of
manufacturing, L. Bastet.............. .oo 248,274

Label holder, A. Schilling...... 248,353

Lamp base, F. Rhind 248,504

Lamp, electric, Crosby & Fox . 248407

Lamp, electric, T. A. Edison .48, 418 248,419
Lamp, electric, W. 8. Hill......  «..ciieiiiiinnnnn, 248,465
Lamp fitting and fixture, electric, '1‘ A. Edison... 248424

Lamp fixture and attachment, electric, 1'. A
BAiSON cvvvueneiiiiiiitniieisisiessnnonnns teenaees 248,420
Lamps, apparatus for treating carbons for elec-
tric, T. A. Edison 248426, 248427, 248437
Lamps, etc., depositing cell for plating the con-
nections of electric, T. A. Edison
Lamps, manufacture of carbons for electric, T. A.

Lasting and fastening machine, E. Woodward

Lasting machine, C. W. Glidden........c.. veeu....
Latch, reversible, J. P. Baumgartner . . 248,551
Lathe, F. Whaley.....cccoviiieiinnnnnins 248,311
Lead and crayon holder, J. Hoffman (r, 9,902
Leather buffing and whitening machine, O.

Smith....coov oo ciiiiiin el 248,518
Life preserver, P. A. Armodt.. 248,266
Liquid elevator, L. Schutte .. 248355
Lock. See Bolt lock. Padlock.
Loom, doup heddle, G. Ziegler... 248,548
Lubricator, I. T. Hardy...... 248,459
Lubricator, F. B. Shaw . 248356
Magnetic separator, T. A. EQison......ccccevvuennnen 248,432
Mat. See Oil press mat.
Meal from which oil has been extracted, process

of and apparatus for cleansing, R. 8. Perrin... 248,343
Metallurgic furnace, H. Neahous.....coeevivennnnes 248,496
Meter. See Webermeter.
Mill. See Flour mill. Fulling mill. Grinding

mill. Windmill.
Mill bush, anti-friction, J. L. O. King... . 248416

Moulding gear and other wheels, method of and
apparatus for, W. N. Gartside

Moulding machinery, J. Walker,
Moth or vermin proof, apparatus for treating
cloths and other goods to render them, Good-
Aday & GeMEINer. «ooeve vivvrennns vonnneeneeenns 248,306
Motor. See Electric motor.

Nail. See Ornamental-headed nail.
Nursery chair, G. W. Swain 248,366
Odometers, operating device for, L. B. Woodruff. 248,380
Oil press mat, G. O. Baker. 248,336

Ore separating jig, W. Hooper (r} 9,894
Organ pipe attachment, reed, H. A. Hovenden.... 248317
Ornamental comb, V. W. Wilson .. 248,542
Ornamental-headed nail, Bailey & Talbot......... 248,269
Oscillating engine, double, R. L. Stevens.......... 248,524
Padlock, permutation, E. E. Bachtell...... ....... 248,268

Pail and commode, combined chamber,M. Gafney 248,444
Pan. See Dust pan. Evaporating pan.

Paperboard, apparatus for lining, H. L. Palmer (r) 9,905
Paper from continuous rolled sheets, device for
tearing wrapping, A. W.Jerome.... ........... 248,323
Passe partout mats, forming and applying orna-
mented plastic material to, C., W. C., Jr., C. M.
P20 L K 1)o7 248,621

Pavement, manufacture of composite, P. Stuart. 248,526
Pencil case, automatic, D. M. Somers .. 248520
Pencil, lead, P. Abbott .. 248,549
Pendulum, compensation, A. T. Williams. ... 248,541
Piano music rack, R. Kreter.. oe. 248477
Pick, miner’s, P. \WW. Reardon .. 248502
Pipe joint, C. W. Isbell. ...... . 248,469
Plaiting fabrics, apparatus for, J. Holroyd 248,316
Plaiting machine, L. B. Berrien... .. 248,392
Planter, check row, J. T. Johnson. .. 248,325
Planter check rower, corn. G. W. Brown. .. 248285
Planter, seed, C. P. Hanson .. 248,457
Planting machine, corn, T. B. Elli .. 248,207
Planting machine, corn, T. Fell .. 248,298
Plow handles, machine for cutting or dressmg, G.

248,550

Post. See Fence post.

Power transmitting mechanism, E. L. Smith...... 248,358
Preserving fruit, T. A. EQison........cccevvunn oo 248,431
Press. See Baling press. Screw press. ool

press.

Printing and numbering machine, ticket, M. Bebro 248,275
Pruning implement, N. D. Stanley.. 248,522
Pulley, loose, I>. McCourt . 248,485

Saw set, N. S. Harvey
Screw press, J. Jacobs

Seat. See Chair seat.
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Pump, J. Bean (1)........ S0 9,903
Pump, C. Miller.... . .. 48,490
Pump, R. S. Werotte . .. 248,538 |
Pump, M. P. Zlmmerman . .. 48,381
Pump, combination vacuum, L. K. Bahm vee. 248,279
Pump, measuring, W. C. Winfield .....ccceeeeaannn 248,378
Pump piston, W. B. Wert........ .. 48,310
Pump valve, Bradford & Parke... . 248,282
Rack. See Piano music rack.
Railway chair and fastening, L. Haas.............. 248,454
Railway joint and fish plate, L. Haas...........c...0 248,455
Railway signal attachment, A. H. Baker. . 248385
Railway signal, electrical, O. B. Johnson 248,326
Rake. See Horse rake.
Razors, machine for grinding, B. McGovern....... 248561
| Reflector, window, A. G. Moodhe................... 248.492
Rein, check, A. W. Percy 248,563
Reversing mechanism, J. F. Baldwin... 248,211
Ring. See Finger ring.
Road gate, T. Clore 248,405
Rocking chair, folding, L. S. Hayes.. . 248,312
Saddle, riding, J. Shelly .. . 248,514
Sash fastening, G. k. Smith . 248,359

Separator. See Magnetic separator.
Sewing machine, G. H. W. Curtis..
Sewing machine. L. D. Green...
Sewing machine, L. Griswolqd.......
Sewing machine, . T. Thomas....

248293
248,449
. 248308
248,530

Sewing machine, overseam, L. & J. 8Bollmann. 248,552
Sewing machine tuck marker. A. Johnston........ 248,473
Sheller. See Corn sheller.

Shoe, H. W. Burr..... . 248287
Show case stand, Braumoeller & Mueller.. .. 248,283
sifter. H. A. & 1. J. Trench . 248,582
Sign, E. J. Jordan ... . 248321

Signal. See Railway signal.
Silk from cocoons and other materials, device for

twisting, F. Daina 248,408
Skate, H. H. Barney ....... .. 248272
Skate, Bishop & Hailes........ . 248,395

Skate fastening, E. H. Barney .. 248,213
Skins and leather, machine for working, P. De

Chamberet . 248290
Sleigh, J. C. K. Pagel. .............. 248,341
Sleigh, bob, J. E. Moyer .. 248,338
Soap, manufacture of, C. S. Higgirs .. 48,314
A. Williams....

Soldering apparatus, W. W. & W. 248,316
Soldering iron, J. S. Hull.......ocovniiiviiinnnnns .. 248321
Spinning mules, nosing motion for, A. Metcalf... 248488

248400
. 248,458

Spline or key, self-adjusting, G. E. Burt .
Stamp canceler, F. Hanson
Stand. See Show case stand.

Steam engine reversing gear, F. L. Bliss........ .. 48277
Steering apparatus, combined hand and steam, A.

Higginsom . ... c.civiiier tin teen teiiriiiieeaan. 248.464
Steering apparatus, steam and water, J. Gates.... 248,203
Stone, artificial, J. B. Wynkoop....ooeeveieiieiennnes 248,54
Stopper. See Cable stopper.

.. 248,360

. 48,284
248,394
. 248,304

Stopper for bottles, jars, ete., G. A. Smyth..
Stove, W. 8. Bronson
Suspender end, J. Betts... .... .. ...
Swinging gate, \V. Gearke
Table. See Turn-table.
Tacking machine, M. Brock
Target, flying, A. E. Spangler.
Telegraph key, F. Bain,
Tenoning machine, W. H. Doane. ..
Tin scrap, utilizing, Batty & Rowe...
I'obacco, process of and apparatus for flavoring,
J. R. Lawrence
Toilet article holder, W. H. Miles, Jr.
Tongs, Gillett & Tucker.. ..
Tongue support, wagon, R. W. Dav1s
'I'oy house, W. W. Barnes
Toy safes, etc., coin trap for, L. Messer
Toy theater, N. R. Marshman..
Tricycle, ¥. Fowler.
Trough. See Eaves trough.
Trunk and valise trame, M. A. McGuire...... ee... 248486
I'urn-table, E. Halsey. .. 248311
Tuyere for blast furnaces, J. .. 248,462
Vacuum apparatus, T. A. Edlson 248,433
Vacuums, apparates for producing high, T. A.
Edison
Valve, straight-way, T. J. Loftus. veeeee.. 248482
Vehicle coupling. oscillating. H. Howland. .. .... 248318
Vehicle seat rail, adjustable, Stimpson & Feed-
ham..
Veloclpede, C. M. T'rautmann.
Velocipede, C. L. Work..... ..
Ventilator. See Car ventilator.

. 248398
248.362
. 248,270
. 48412
248,390

248,481
248,489
248,447
.. 248204
.. 248,388
248481
248,332
. 248,441

2:842

248.363
248,531
248,545

Violin, J. W. ANGUS..eviiiiiins tiveennriieenmannenns 248,383
Warping machine stop motion, J. B. Greenhalgh. 248,451
‘Washing machine, R. H. Cornett..........cooevn .. 248,556

Washing machine, A. Greener............ . 248,450

Watch hair spring cutter, \. B. Howell....... ... 248,466
Watches and clocks, winding indicator for,
Haines & Breitinger ...  ........ccoooiiie il 248,310

‘Waterproof, compound for rendering cloth, C. A
Fischer .. 248,299
‘Weather board gauge, L A Harri . 48460
‘Webermeter, T. A. Edison 248,565
Whip platting machines, attachment for, S. A.
Penny
Windmill, 8. & C. A. Miller.... 248,491
Windmill, R. Tattershall 248,529
‘Window shades to rollers, attaching, C. C. Mosher 248494

248,499

Wire stretcher, A. Anderson.......coooevveiveennn.. 248382
Wire stretcher, S. W.Johnson ... .. ........ ..... 48472
Wood bending machine, G. C. AVery............... 248,267

Wood, compound for filling the pores of, H. W.

D K 17 1) 248,334

Wood press, J. 8. Whilldin, Jr....... ceves eeseeees 248372
DESIGNS

Carpet, H. Christi€......cccveiiienniencescinssnnccnnns 12,523

Carpet, R. P. HEINIINZ ..... cieveeeennscenccancannans 12,524

Carpet, H. Horan...
Carpet, E. Poole....
Carpet, T. J. Stearns.
0il cloth, C. T. & V. E. Meyer.....
Table enameled cloth, W. H. Haines 12,538
Wall paper, E. Leissner.. . 12,5634, 12,536 to 12,539

TRADE MARKS.

Brandy, Cazade, Crooks & Reynaud
Cigars, E. Juarrero .
Cigars, F. Ynclan...
Cigars, B. Caruncho..
Fertilizers, Bowker Fertilizer Company
Gin, J. J. Meder & Zoon
Guano, Peruvian, Ohlendorff & Co
Hair producing and restoring remedy, 1. Forbes .
Knitted goods, American Hosiery Company...

Knives, clasp, A. J.Jordan.... ...

Leather, colored, C. Simon Sohne. ... s

Magazine, monthly serial, Century Company ....... 8,730

Medicated oil, Thompson, George & Co............ . 8,136

Pharmaceutical preparations, certain, G. Evano-
VitCh i e e 8,153

Saws, H. Disston & Sons.........covevviiiiiinnniinnnn. 8,740

Smut machines, sieve and suctiongrain separators,
and magnetic separators, Howes, Babcock &

Snuff, A. Delpit & Co.
Waterproof capes or cloaks, Bartlett & Butmau
Whlsky, sour mash, R. Monarch

Engllsh Patents Issued to Anlerlcans.
From October 14 to October 18, 1881, inclusive.

Cable traction street railway, C. W. Rasmusen, Chicago,
1m.

Electro-magnet, J. M. Stearns, Jr., Brooklyn, N. Y.

Hats. W. A. Baglin, Brooklyn, N. Y.

Locks or dams, J. Du Bois, Du Bois, Pa.

Sewing machine cabinet, J. Jorgensen, Petersburg, Va.

Screws, Harvey Screw Company, Jersey City, N. J.

Telephonic apparatus, W. R. Patterson, et al., Chicago,
1.

Telephonic apparatus, C. E. Buell, New Haven, Conn.

Telephonic communication, J. M. Stearns, Jr., Brooklyn,
N. Y.

Tricycle, S. N. Silver, et al.,, Auburn, Me.
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SANITARY ENGINEER

Contains: An Editorial onthe New York Water Supply,
indicating reasons for the present deplorable situation;
a criticism on the Plumbing Regulations adopted by the
New York Board of Health.

Second Letter from a London correspondent on the
System Adopted in Liverpool to Prevent Waste of
Water. With illustrations.

Dr.J. S. Billings® paper on Ventilation and leating,
No. XXXV., with illustrations of apparatus at South
‘Wing, U. 8. Capitol.

Letter from John Walter. M.P., proprietor of London
Times, indicating defects in certain English Sewers, and
inquiring for a remedy, with Editorial Comment written
by awell known American Engineer.

Review of Charles H. Latrobe’s Report on the Sewer-
age of Baltimore. Water Supply Statistics of the United
States of value to Hydraulic Engineers and Water Com-
panies. Bibliography of the Chemistry nf Foods, pre-
pared for the State Board of Health, by A. L. Colby, PE.B.

In the PLUMBING DEPARTMUENT : Plumbing Practice,
by Sanitas, No. XXIV., illustrating proper methods of
connecting Iron Soil Pipes with lead, etc., Protest of
Washington Plumbers against the action of the Com-
missioners; Plumbin tegulations adopted by New
York Board of Health; Form of Plumbing Specifica-
tions issued by them; Illustration and Description of
Plumbing Job at Northampton.

ANSWERS TO QUERIES: How to convert a low-pres-
sure steam or hot water gob into a high-pressure one;
How to arrange registers to get heat at level of the fur-
nace; On ventilating house side of a trap; On the cost
of English engineering work ; How to line a tank with
sheet lead: Does steam of a water basin in a furnace
gamage hot air? How to prevent dampness of cellar

oor.

GAS AND ELECTRIC LIGHT DEPARTMENT : Petroleum
Legislation in the U. 8., No. 1, by E. G Ph.D.;

THE
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ORDER NOW and avold the
RUSH OF THE SEASON!

ATTERSON $ 60 ORGAN <

PSPECIAL OFFER £ CHRISTMAS HOLIDAYS!

Solid Walnut Case, highly from themanufactory to the pur-

finished. 75in. high, 45in.wide, 23 SUB BASS d has i idi

fini: in. high, 45in.wide OGT.COU#’]SJ’}E‘ITU! chaser direct, avoiding all agents
with Stool T

in, deep; weight, boxed, 350 lbs, andmiddlemen’s
profits and all

%5 | commissions, we

are enabled to

sell this beau.

tiful Organ, with

C© | Stool and’ In-

str ction _Book,

This Organ possesses splendid
boxed anddeliv-

volume and variety of tone
combined with sweetness and
istherefore suitable for CHURCH,
HALL or PARLOR use. Its me-
chanism and materials are of the
best,and being a very symmetri-
caland otherwisebeautitulOrgan

of t}(zje verty latest stlyle, 1tdc%m. ered on cars
mands extensive .sales and has for .
}n%oved adn}imbly zttdapted to sat- here, M’E‘ e
sfy a popularwant. PATTERSONORGAN

ELEVEN Useful STOPS,

1. Diapason 6. Dulcet.

2, Dulciana 7. Echo.

3. Celeste 8. Violina.

4. Sub Bass, 9. Prin.Forte

8. Oct’vCpl 10. Dia. Forte
11. Vox Humana.

By having the best of facilities
and most approved machinery for
their manutacture, by turnin,
out this particular style in lots o
1,000 at a time, thus economiz-
ing the labor emgloyed in their by which the full power is at the
construction, and by shipping will of the performer.

Some manufacturers and dealers advertise from 18 to 27 stops on an Organ containing the same number
of reeds, the majority being dummies or, what are equally unimpor/ant, REPETITION STOPS, which add nothing
0 the beauty, value or cost of the Organ. GE™ Do not be deceived by the number of stops an Ore
gan is said to contain. Order one of the above on 15 days’ test trial, and if it is not found as repre-
sented, return it at our expense for freight both ways, Order direct from this adyertisement. Remit b,
draft, money-order or express (money refunded if Organ is not satisfactory),or if you do not wish to send casl
with order, send a letter of endorsement from some bank or respectable merchant, to the effect that you are
responsible, and will pay for the Organ if found as represented, and we will promptiy ship you one for I days®
trial, fully warranted 6 years. We manufacture a FINE VARIETY of PIANOS and ORGANS, and can
furnish direc‘t‘buyers the best instrument for the inoney they wish to invest of any house in the trade.

Style 407; Action 401; 5 Oc-
taves; dsets of Reeds,as follows
Diapason,24 Notes, 8 ft.Tone
Dulciana, 37 Notes, 8 ft.Tone
Celeste, 37 Notes, 8 ft.Tone
SubBass,13 Notes,16{t.Tone

Improved Knee Swelll
and Grand Organ
Knee Swelll

Pinnos, K225, %250, $275, and 8300, with Cover, Stool, and Book, Organs, $0(), £60. 5
BES, W %, 5160, 55 1 iO, $1§0, with Stool and Book.” TLLUSTRATED OATALOGUEMmailed free, ’B?gﬂé
and send for one. It gives information about BogUs SToPs and false description of sets of reeds, which

protects the purchaser and makes deceit impossible. _ Orders filled promptiy.

ET THE BEST AND CHEI}I?ES;I‘.
i SEERIN GO MARK: i 1‘ _

Y
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J. A. FAY & CO.,
(Cincinnati, Ohio, U. 8. A,

Exclusive Agents and Imoparters for the United States, of the

CELERRATED

PERIN BAND SAW BLADES,

Warrant.ed superiorto all others in quality, fin-
L, uniformity of temper, wd general duras
ity. Oue Perin St outweirs Fhree ordinary saws,

i

Pl

There has never been a better time to sell good inventions or to
secure capital for the purpose of developing them. Mo is

usually plenty and capitalists are actively seeking good in
‘We undertake the sale of patents, entire or in part, secure
and form joint stock companies. Highest references given,

culars fre: g, L. RICHLARDS & CO.,
733 Broadway, New Yor k.

e partners,
cirl

RIDDELIL’S
NEW ELEMENTS of HAND RAILING.
Revised edition, containing 41 plates, 13 of which are en-
tirely new, with accompanying Jetterpress descriptions.
Price $7. E. CLAXTON & CO., 930 Market St., Phila., Pa.

Love, |

Olefines in Shale and Petroleum products; Electric ;
I(Jgighy:tin N)ew York; ElectricLight Notes,and Meter-ites |
s items). i

FoOoD AND DRUG DEPARTMENT: An account of the
working of the Adulteration Act in England and Wales;
Bread Reform Leagues in England; Uniform Standar
for Drugs throughout the United States; The Adultera~
tion of Cream of T'artar.

Complete record of Patents granted for appliances
used in plumbing, sewerage, gas fitting, gas manufac-
ture, steam and ‘hot water heating, ventilation, and
electric lighting; Record of all new buildings projected
in the United States exceeding $2.500 in cost.

Published 1st and 15th of the month, at 140 William St.,
ll‘g,ew Y;ork. $3.00inadvance, postage paid. Single copies,

cents.

N.B.—The Publisher prefers that single copies of cur-
rent issues be ordered of newsdealers, who are supplied
by any of the news companies.

Specimen copies (back numbers) sent free.

WATER ELEVATOR, OR STEAM JET PUMP,
B it 777 For Pumping Hot or Cold Water,
Lye, Caustic Soda, Grease, Tan
Liquor, High Wines, Slops, Acids
or Liquids, etc. This Pump is,
effective, economical, durable,
low priced, and reliable. 1inch,
g)ump raises 500 gal. per hour,
ft. high, 60 1b. steam; 2% inch,
ump 1, 00 gal. per hour, 28 ft.

Tigh, 30 1b. steam,
State for what purpose wanted, and send for catalogues !
and price list. L. R

VAN DUZEN & TIFT, Cincinnati, O.

PRACTICAL USES OF ELECTRICITY,—
By Prof. Charles A. Young. An interesting essay, in
which the author discusses, in an untechnical mane
ner, the extent and variety of the existing applications
of electricity to the arts of life, and the rcasons for ex«
pecting their rapid multiplication in the near future,
The telegraph and telephone. Electric ularms. Transe
mission of time by elcetricity. Mlectricity in the mane
agement of explosives. Electroplating. Dynamo mae
cﬁines. Electric light. Klectro-magnetic engines.
Electric railways. Plowing by electricity. Eleetric pile
drivers. Hleetricity inmedicine and surgery. Contained
AMERICAN SUPPLEMENT, No. 2835
To be had at this office and from all

in SCIENTIFIC
Price 10 cents.
newsdealers.

THIS WORK IS VERY RELIABLE, AND IS
STRONGLY RECOMMENDED BY THIS PAPER.
It is undoubtedly the cheapest work of the kind ever puba
lished. THE WELL KNOWN REPUTATION OF THE AUe
NT GUARANTEE OF 1TS VALUE.

THOR I8 A SUFFICIE

Allen’s Artificers Assi
en's Artificers Assistant,
THE KING OF BOOXKS!
SI1ZE, 84 X 6 INCHES; CONTAINS MORE
THAN 700 LARG K, CLOSELY PRINTED PAGES;
HUNDREDS OF ILLUSTRATIONS_AND DIA-
GRAMS; THOUSANDS OF NEW, RARE, AND
VALUABLE FORMULAS, RECIPES, TRADE
SECRETS, MATHEMATICAL CALCULATIONS,
TABLES, BUSINESS FORMS, ETC., REPRE-
SKENTING NEARLY EVERY I'RADE, PROFISS=
SION, AND OCCUPATION IN CHRISTENDOM,
Fy and isa COMPLETE GUIDE IN ALL BRANCH-
=T * ES OF MECHANICAL INDUSTRY.
Fine English Cloth Binding, Handsome Gilt Back...$2.50
Fine Leather Binding, Library Edition............... 3.50
WILL BE SENT BY MAIL, POSTAGE I’ATID, TO ANY PART
OF THE WORLD, on receipt of the price. AGENTS
WANTED EVERYWHERE. LIBERAL COMMISSIONS PAID,
H. B. ALLEN & CO.,Publishers, 59 Murray St.,New York.

THE FUTURE DEVELOPMENT OF

Electrical Appliances. By Prof. John B. Perry. An
impoertant and interesting discussion of the present
status and the future prospects of electrical investiga-
tion. Electricity as a form of energy. Difference of
potential. Electrical magnitudes. Rate of production
of heat calculated in the shape of horse power. Trans-
formation of electric energy into light and heat. Dyna-
mo-machines. T'he electrical machines of the future.
Distribution of electricity. Practical applications of the
principles here discussed, which have a future before
them. INustrated withten figures. Containedin SCIiN-
TIFIC AMERICAN SUPPLEMENT, No. 283, Price 10 cents,
To be had at this office and from all newsdealers.

- JmCUT OFF ENGINE, 2570 50 %
LESAVED IN FUEL.SIMPLE lN‘D‘EVICE
 Sad ECONOMICAL DURABLE MANFGTDBY

BALL ENGINE CO. ERIE-PA. <—

We have the best selling Ten Cent Ar-
ticle in the world. One agent ordered
100, Sept. 18th, 300 Sept. 22d, 600 Sept.
28th, 600 Oct. 4th, 800 Oct. 8th, 500 Oct.
14th, 6000ct. 25th, 500 Oct. 28th, 500 Nov.
1st. Total, 4,400 in 43 days, The same

1d 583 in two days, and says it is the best selling arti-
glg;ae}?gggo(r saw. Tip Top p‘ruﬁts. Sumgle with terms,] O Cents
WORLD MANUFACTURING C0., 122 Nassau Street, New York.

THE PLATTSMOUTH BRIDGE.—FULL
description of the new and impartant railway brid%le
constructed over the Missouri River at Plattsmouth,
Neb.. from plans by Chief Engineer George S. Morison.
T.ocomotion. General description. [Foundations. Ma-
sonry. The superstructure. Viaducts. Deck spans.
Channel spans. Steel. Floor. Tllustrated with eight
figures, showing: perspective view of bridge; vertica,
sections ; caissons; piers; and map showing location o
bridge. Contained in S(IENTIFIC AMERICAN SUPPLE-
MENT, No. 283. Price 10 cents. To be had at this office
and from all newsdealers. Another article (illustrated)

on the same subject may be found in SUPPLEMENT, NO.
27 1. Price 10 cents.

DO YOUR OWN PRINTING

Presses and outfits from $3 to $500
Over 2,000 styles of type. Catalogue and
reduced price list free. l

H. HOOVER, Phila., Pa

p :
Cheapest reliable Steam Fire Pump. ' wanted, to ascertain which, take one that fits

Address the manufacturer, AMES T. PATTERSON, Bridgeport, Conn., U. S. A.
Free to every sub-

.
A El t G f ' scriber of this pa-
n egan 1 t * per, The Most 1%11-
wlar Premium ever offered! Fuvery Lady wants it. Our
CINDEREL1LA THIMBI.E-('ASE and patentgradu-
ated Rolled Gold Thimble make the handsomest present
fora Ladyever invented. Everybody admires them. The
case is symmetrically and substantially made of light metal
run in amould and artistically covercd and lined with satin
and silk, with silk cord and tassel. The illustration is an
exact picture of the Cinderella Case and Rolled Gold Thim-
ble, the usual price of which is $3. We bought 10.000 of them
at abargain,and when they are gone we cannot furnish
others for less than the regular price. For the purpose of
extending the circulation of THE OLD SATCRDAY EVEN-
ING POST, we propose giving the Cinderella Caseand Thim-
ble described to new U'rial Subscribers as a Premium Gift
free. For One Dollar we will send THE POST to a new sub-
scriber six months—2 weeks—and as a Premium Gift the
Cinderella Case and patent graduated Rolled Gold Thimble,
with any name or initials engraved thereon, postpaid,ffree.
‘We guarantee safe delivery, and will refund money if not
as represented. For a club of five trial subscribers, ac-
compan ied by $5,we will give the sender Premium described
free. Each member of the club receives the Premium,
Such an opportunity to secure a superb lioliday Gift will
never occur again. THE POST is the Oldest, Cheapest, and
Best Family Paper in America, now in its 61st year ot co:
tinuous publication, and is well worth :$2 a year without

ou, markaround the outside on paper, and inclose with order.
Address THE SATURDAY

$75u i OLIVER sv;;ol; éUb;;RI;LE i, po.

COMBINED.- 37_ 5 n
In Fire-Arms the Greatest Invention of the Age.
: 5-SHOT BREECH LOADING.

THE .
‘Wonder and Admirafion o

THE SPORTING WORLD.

We Guarantee {t to be just as represented. As a Shot
Gun No, 12 bore.” As a Rifle 38 Calibre,
The Handsomest and most ecomplete Sporting
. A - t. il 28, '18
Gun ever offered to the public, at any price, lﬁar(ﬁl")go, 1819, '

By a simple and ingenious invention it 1s so constructed that it ean be loaded with ball and shot cartridges at the
game time. 1n placing this new Shet Gun and Rifle combined on the market, at a price far below that of other first-class
Tire-Arms. we give the RETATL PURCHASER the benelt of every possible reduction. The price we offer the Patent 5 Stiot
Treceh-Londing Rifle and Shot Gun_ at barely covers the costot anufacture, but it will ensure asale in every town in the
Tnited States, the result of which would " take years of advertising to accomplish. The offer of the PATENT 5.8HOT
BREECH-LOADING SHOT-GUN and RIFLE at our present low prices, holds good only for a limited time, and is for the
purpose of introduction solely, in fact, if a1l our contracts for material and work had not been placed months ago, before
the great rise in metals and lubor, we could not make these FIRK-ARMS at the present eost. The PAT T SHOT GUN
and RIFLE are WARRANTED and GUARANTEED to be thoroughly made and of as fine material as any Fire-Arm in the

world! ¥ art is made by cial and expensive machinery, jn large lots, Fire-Arms, like Sewing Machines and
ays paid an Fro s Profit o the manulact.urer, the actual cost being buta small partof the selling
bination Breech-Loading Shot-Gun and Rifle will never be sold at the immense profit asked by the man-

E but only for the purpose of introduetion will it be sold at the present price. We know this to
b in the endthe most effective and clieapest way to introduce & jeeritorious article. FIRES FIVE TIMES with one Load-
ingandis very ACCURATE and EFFECTIVE at Doth Short and Long Distances. It can be Loaded with either ball or shot
cartridges in less than a half minute, and every shot discharged In six scconds if necessary. The barrel is manufactured
from tho ) best material aund tested In the most carcful manner, all the trimmings are Nickel Plated hand-
somly designed, Rocky Mountain Muzzle Sight, and the hest of Steel Loeks, This marvelous invention as a Breeeh
Loading Shot Gun, has been pronounced equal to the best imported English Guns that are selling at $100 ¢ach, and a8 a RIFLE
itis warranted perfeet, Itis only by munufacturing these Patent Combination SHOT-GUNS and RIFLES in very lurge
quantities that we are enabled to supply such an Excellent and perfect Fire-Arm for such an extraordinary low price! Al
other Brecch-Loading and Repeating Rifles without the Shot Gun, rétail from $15.00 to $50.00. We will send the PATENT
5-SHOT BREECI-LOADING SHOT-GUN and RIFLE COMBINED, with Cleaning Tools, for $7.50, carcfully boxed. If
desired wo will send Rifles €. 0. D. on receipt of §3.00 to Insure us against loss of Express charges.’ When fullamountof
cash is sent with order, wo will send cartridges free. Scend money by Registered Letter or Post Oflice Money Order,
WHAT CUSTOMERS SAY, Rifle at hand. I enclose $25.00 for three more balance in cart«
Find enclosed Draft for $24.00 for three more Rifles, Tfthey | ridges. Oct. 7th. A8, Twitchell, Post Master, Gorham, N. H.
prove as good as the one L have I can scll 2 hundred, O«t, ot
91881, W. Z. Seawell, Nellville, Ark. | The Rifle proved highly satisfactory. Enclose $15 for two more
Hundreds of Similar Testimonials. Guns. Sept. 2ist. C. C.'Foutceh, Probate Judge, Gladwin Mich,

©Order atonce. WORLD MANUK'G CO., 122 Nassau Street, New York,

TMMENSE PROSPECTS FOR BUSINESS,—This article used like oil paint

The Wonderful Mechanical

PIANO-ETTE

$9.

20 cts. a
each.
Musical

Agents

rice, only $5. Music,
Au omatic and Mcchanical Organs, 85 to $8
Cabinct Organs, $20 each,

wholesale and retail.

All Crushers supplied by us are constructed under

VOSS'S INDUCTION ELECTRICAL
Machine.—Description and illustration of the Holtz
machine so modified by Voss as to give the apparatus
features which render it of special value; the most im-
portant of thrse being its independence of atmospheric
conditions. Contained in SCIIXNTIFIC AMERICAN SUP-
PLEMENT. No. 291, Price 10cents. To be had at this
office andfrom all newsdealers.

BN & JARMYREOSK IR EIREINN
BRASS " EOPPER. - SILVER.

o N TALS. ZTAST
SE«D rgVRIRE'RODvsHEET & TUBE IN THE THREE ME pLgs\'cE “\}

|$777

2 Year and expenses to agents. Outfit free.
Address P. 0. VICKERY, Augusta, Me.

© 1881 SCIENTIFIC AMERICIAN, INC

ives a luminous tint to :
signs, numbers, buoys, cranes. powder magazines. manufactories of explesive products, ete. It can be had in |
boxes at 5francs each, from }1. Bo. NEMITZ, Sole Manufacturer, Inventor,and Patentee, 28 Rue St. Sebastien, !
Paris (France), who is ready to negotiate fur its exclusive sale or for the secret of its manutfacture.

$5.

THE MOST MARVELOUS INSTRUMENT OF THE AGE.
Difficult and simple music produced in a_marvelous style. Can
be played by a child.
tune. i
Music, 4 cts. a thot.
Instruments of all descriptions,
want d Send stanip for mammothillustrated catalogue.
MASSACHUSETTS ORGAN CO., Mfrs.,

65 and 57 Washington Street, Boston, Mass,

ROCK BREAKERS AND ORE CRUSHERS.

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con-
ininz theinvention described in Letters Patent.,issued to Eli W. Blake. June 15th, 1858, togeth-
T with NEw AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th
and July 20th, 1880. to Mr. 8. L. Marsden. d
the superintendence of Mr. Marsden, who, for the past tifteen years,has been connected with
the manufacture of Blake Crushers in this country and England. R
FARREIL, FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Conn.
COPELAND & BACON, Agents, New York,

|

i

- |

D=
S10 <
RUENE| L \?x“\\'\:_‘\\%/'_ﬁﬂc/llly
° % 14 OV e,
NECKED SBINDLE @V AND MILL FURNISHINGS. /~7;_—

AND OIL  TIGI-IT BUSH UTICAN.Y.U.S.A.

MINERAL WOOL.

This Fireproof and indestructible material success-
fully prevents loss of heat by radiation, keeps frost from
water pipes, deadens sound, checks spread of tire in walls,
partitions, floors of dwellings. 25 cts. per cubic foot.

U. 8. MINERAL WOOL CO., 16 Cortlandt St., N. Y.

SMALLPOX.—A PAPER BY Dr. OSCAR

premium. Don’t delay ; order at once if you want this Splendid Gift! N.B.—Don’t forget to send size of Thimble | ¢, DeWolf, giving the methods employed very success-

fully during the last four years to prevent the spread of
smallpox in the city of Chicago. Contained in SCikN-
TIFIC AMERICAN SUPPLEMENT, No. 287. Price 1Q
cents. 1'0 be had at this office and from all newsdealers.

MALLEABLE

THOMAS DEVLIN % CO. cewi

$5 10 $20

AND FINE GRAY IRON ALSO STEEL
CASTINGS FROM SPECIAL PATTERNS |
FINE TINNING JAPANNING 33 FINISHING
GH AVE.Z AMERICAN ST. PHILA,

perdayat home. Samples worth $5free.
Address StiNsoN & Co., Portland, Me.

ON THE STABILITY OF CERTAIN
Merchant Ships.—Short abstract of a paper on this sub-
ectread by Mr. W. H. White befere the Institution of

aval Architects ; followed by a paper by Mr. Hamilton
on ‘‘Waves Raised by Paddle Steamers and their Posi-
tions Relatively to the Wheels,” wherein the author
considers two sources of loss of power in steamers—(1)
the energy absorbed in creating and maintaining waves,
and (2) the effect of this wave formation on wheels.
Illustrated with five figures. Contained in SCIENTI¥IC
AMERICAN SUPPLEMENT, No. 283, Price10 cents. To
be had at this oftice and from all newsdealers.

FIRE BRICK = S8RNER Zobhin<"

PHILADELPHIA.

,

4 Lové]y‘ Floral, Panel, Hand & Bourfuixie;(?hmmo Cards,
with name 10e. Franklin Prtg Co., New Haven, Ct.
AG E "Ts can now grasp a fortune. Address
RIDEOUT & CO., 10 Barclay St., N. Y.
et i e+ e e —
ROBERT WILHELM BUNSEN.— BIO-

graphical sketch and portrait of this celebrated chemist,

with a review of his contributions toscience. Contained

i SCIENTIFIC AMERICAN SUPPLEMENT, No. 289, Irice

}10 clems. To be had at this oftice and from all news-
ealers.

CATALOCUES FREE_TO ANY ADDRESS
TR

PATENTS.

MESSRS. MUNN & CO.. in connection with the pub-
lication of the ScIENTIFIC AMERICAN, continue to ex-
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had thirfy-five
years' experience, and now have wunequaled 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 preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, on very reasonable terms.

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

We also send, free of charge, a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
37 Park Row, New York.

BRANCH OFT'ICE.—Corner of F and %th Streets,

Washington, D. C,
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LEADING BOOKS FOR RAILWAY AND
CIVIL ENGINEERS.

Beans.—A Treatise on Railway Curves and Location of
Railways. By K.W. Beans, C.E. Illustrated. Tucks, $1.50
Byrne.—Pocket Book for Railroad and Civil En meers,
containing Method for Laying Out Railway Curves,
Staking Out of

Switches, Frog-Angles and Crossings,
Work, Leveling, Calculation of Cuttings, Embank-
ments. Earthwork,Jete. By Oliver Byrne. Tucks, $1.75
Clark.—Tramways; Their Construction and Working.
D. Kinnear Clark. Illustmted by over 100 Engravings
and Folding Plates. 8vo, $1.50
Griswold.—Railroad Engmeers Pocket Book for the
Field; Comprising Rules for Calculating Deflection
sttanoe= and Angles, Tangential Distances and
Angles, Tablesfor Engineers, alsothe Art of Leveling
from Preliminary survey to the Construction of Rail-
road. Intended expressly for the Young I<]ngmeler;"'5

Tucks,
Jervis—Railroad Propert A Treatise on the Construc-
tion and Management o. Railroads. By John B. Jervis,
.E. 12mo. Cloth, $2.00
Morris—Basy Rules for the Measurement of Earth-
works by means of the Prismodial Formulse. Illus-
trated by numerous engravings. By Ellwood Morris.

B, 8v0, . . . . $1.50
Molesworth’'s Pocket Book of Useful Formule and
Memoranda for Civiland Mechanical Engineers. B
G. L. Molesworth. Full bound pocket book form, $1.0
Nicolls.—The Railway Builder. A Hand Book for Esti-

mating the Probable Cost of American Railway Con-
struction and Equipment. By W. J. Nicolls,C.E. Full
bound pocket book form, $2.00
Shunk.—A Practical Treatise on Railwa;
%ocatlon for Young Engmeers By W
ucks

& The nbove, or any of our Books sent by mall free
of postage, at the publication prices, ‘to any address in
the world.

=~ Our various catalogues of Books, covering every
branch of Technology and Appliec Science and Political
Economy, sent free to any one in any part of the world
who will furmsh his address.

ENRY CAREY BAIRD & CO.,

Industrial Publishers, Booksellers, and Importers,

810 WALNUT STREET, PHILADE LPHIA, PA,

‘Curves and
. Shunk, C.E.
$2.00

TOOLS for Machinists, Carpenters, Amateurs, Jewellers, Model

Makers, Blacksmiths, etc.
of 'Tools you require.

366

Send for Catalogue, and state what kind
TALLMAN & McFADDEN,
60T Market St.,, Philadelphia, Pa.

a week in your own town. Terms and $5 outfit
free. Address H. HALLETT & Co., Portland, Me.

PATENTED AND FOR SALE.

An improvement in Fireproof Buildings intended for
business purposes.

E. FOX COOK, La Crosse, Wis.

Universal Hand Planer,
Judson’s Patent.
Having ceased to manu-
facture this tool, by rea-
son of expiration of li-
cense, we shall close out
ourstockat the following

prices:
No. 2 planes 2 in.

tpl ete,with eithervise
)= or stand. Terms C.O.D.
. — Orders accompanied by

cash will receive prefer-
OLD COLONY RIVET CO., Kingston, Mass.

SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHOYNE COMPANY,

W.H. FORBES, W. R. WRIVER, THEO. N.VaAIL,
President. Treasurer. Gen. Manager.

Alexander Grahg&m Bell's paceac or' March T, 186,
owned by this company, covers every form of apparatus,
including Microphones or Carbon Telephones, in which
the voice of the speaker causes electric undulations
corresponding to the words spoken, and which articula-
tions produce similar articulate sounds at the receiver.
The Commissionerof PatentsandtheU. 8.Circuit Court
have decided this to be the true meaning of his claim;
the validity of the patent has been sustained in the Cir-
cuit on final hearingin a contested case,and many in-
junctions.and final decrees have been obtained on them.

This company also owns and controls all the other
telephonic inventions of Bell, Edison, Berliner, Gray,
Blake, Phelps, Watson. and others.

(Descriptive catalogues forwarded on application.)

Telephones for Private Line, Club, and Social systems
can be procured directly or through the authorized
agents of the company.

All telephones obtained except from this company, or
its authorized licensees, are infringements, and the
makers, selleTs, and users will be proceeded against.

Informatlon furnished upon appllcutlon

‘Address all communications to the
AMERICAN BELL TELEPHONE COMPANY,

95 Milk Street, Boston, Mass.

NO MORE USE FOR OIL ON MACHINERY |

Oline Lubri ng (Jompnund manui’d by HOLLAND

& THOMPSON, Troy, N. Y. Avoids hot journals, drip-

%ng, and waste. Send For catalogue of Grease and Cups
or all kinds of machinery.

ence,

BEECHER & PECK,
Successors of M11.0 PECK, Manufacturers of
PECK’S PATENT DROP PRESK,

11 Regular sizes. Hammers
B from 50 to 2,500 1b. Drop
ey e and Machine Forgings,
Drop Dies. Address
Tdoyd & River Sts.,
New Haven, Conn.

gmwnm

American.

SAW

Designed in its construction for produck Mg

rapidly. Plans and estimates for

THE STEARNS MANUFAGTURING co0.,

ERIE, PENNSYLVANIA, make a specialty of improved

MILL MACHINERY.

lumber economically and
s of any capacity
furnished on request. Also build

ENGINES, BOILERS, AND MACHINERY IN GENERAL.

EIL.EVATOR

Steam and Hand Power. CLEM & MORSE, 411 & 413

w Cherry St., Phila., Pa., and 108 Liberty St., New York.

free Discount to clubsin shops, Try asample, MAHER & GROSH, 40 Monroe St., Toledo, Ohio.

Every Mechanic Needs a Good Knife, and Here It Is!

‘We are desirous of mtroducmg our HAND FORGED RAZOR(;TEEL POCKET CUTLERY to
i

umers. We make Good Goods,
and will replace free any blade found
soft or flawy. The cut shows
our new knife. No corners
to wear pockets; price by
mail, postage paid by us, 75¢.;
same knife, 3-blade, § We
have l-blade knife, 350,
medium 2-blade, 50c.; extra
heavy 2-blade, MADE FOR
HARD SERVICE, 75¢.; 3-blade
Senkmf&, $1; ladies’ ivory
blade, 75e¢, Illustruted list

OPE"-DEAF

Dr. Peck’s Artificial Ear Drums

PERFECTLY RESTORE THE HEARING
and perform the work of the Natural Drum.
Always in position, but invisible to others.
All Conversation and even whispers heard dis-
tinctly. We refer to those using them. Send for
descriptive circular with testimonials. Address,
H.P.K.PECK & C0., 853 Broadway, New York.

RUPTURE

cured without an operation or the injury trusses inflict
l&yDr J.A.SHERMAN’S method. Office, 251 Broadway,

ew York. His book, with Photogr aphrc likenesses
of bad cases, before and after cure, mailed for 10c.

GOLP
PENSs.

PENCILS, HOLDERS, CASES, &ec.
The CALLI-CRAPHIC Pen.

A GOLD PEN and RUBBER HOLDER, containing
ink for several days’ writing. Can be carried in the
pocket. Always readg for use. A luxury for persons
who care to preserve their individuality in writing.

MABIE, TODD & BARD,

180 BROADWAY, NE\V YORK.
Send Yor Price-Lis
OUR GOODS ARE SOLD BY FIRbT-CLASS DEALERS.

ERICSSON’S
New Galoric Pumping Engine

FOR
DWELLINGS AND COUNTRY SEATS.

Simplest cheapest,and most economical pumping engine
for domestic urposes Any servant ,fu] can operate.
Absolutely s Send for circulars and price lists.

DELAMATER IRON WORKS

C. H. DELAMATER & CO., Proprietors,
No. 10 Cortlandt Street, New York, N. Y.

- Dead Stroke Power Hammers,

For general For E}(?ﬁ,and Die Work, have
inno equals. 15 to Rams. Over50) now

PHILIP S. JUSTICE & €O., Patentees,
14 N. 5th St., Philadelphia, Pa.

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

iurveyors’ Compasses, with Folding Slghti of Hard
Bronze, very stiff and strong, Protractors, Pocket Com-
passes, Triangles, Curves, ete. Write to A. W, PHILO,
7 Jacob St., Troy, N. Y.

FOUND:

THE STEAM PUMPS MADE BY
VALLEY MACHINE CO.,
EASTHAMPTON, MASS.,

Are the best in the world for Boiler Feeding
and other purposes.

SUPERIOR SUBSTITUTE

OSSN

E of b nrlr,u Buildings, L
papers, Books, Catalogues, Ete,

FOR WOOD ENCRAVINC.

MOSS ENGRAVING CO.

Woliiese e

COR. ELM, NEW Y ;LK.
wiseapes,
Much cheaper than Wood Cuts,

THE LARGEST ESTABLISHMENT OF THE KIND iN. THE WOR: D).

Machinery, Maps, Ele,, for News-

MACHINISTS’ ToolLs. M

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACPTURING CO.,

New lMaven, Conn.

USSR ORI, it
geon,C. & A. R. . Dwight, I11.

LURE
LESLIE_E. KEELEY, M.D.,
=" Books Free.

BATTERIES, WIRES, MAGNETS, INSTRUMENTS,

TELEGRAPH AND ELECTRICAL SUPPLIES. CATA-

LOGUE FREE. C. E. JONES & BRO., CINCINNATI, O.
THE L

\RGEST
MACHINERY DEPOT
STANDARD MAGHINERY FOR ALL PURPOSES.

H.B.SMITH MACHINE CO.
EsTag: 1849. 92IMARKET ST. PHILADELPHIA.,

PLAYS! PLAYS! PLAYS! PLAYS!

For Reading Clubs, for Amateur Theatricals, Tem-
perance Plays. Drawmg Room Plays, Fairy Plays Ethi-
opian_Plays, Guide Books, Speakers. Pantomimes, Tab-
leau Lights, Magnesium Lights, Colored Kire, Burnt
Cork, Theatrical Face Preparations, Jarley’'s Wax

Sur-

A (‘OMPLF'IF FILE SCIENTIFIC

FOR SALE

Anmerican, vols 1to 44, ¢ new series.” one-half of which

are bound, and the balance in good order. For particu- :
lars and price, address J. A. Wade, Cambridgeport, Mass.

YOUR

doubled. J.L

OWN Name cut in Stencil Plate, with |
indelible ink, brush, etc., for marking cloth- |
ing, cards, ete. 50c., postpmd Key Check
with name, 25¢, Blg thing for agents, Money
PAL‘IE\Y & CO,, 47 Barclay st., N. Y.

senoTo| ONDON,BERRY=zORTO
~ PHILA PA FOR

THE BEST BAND SAW BLADE

I WILL SELL TWO PATENT RIGHTS 10 CURE
Piles, Dyspepsia, and Fevers, etc.
Dr L. HEINS, Brunswick, Ga.

Works, Wigs, Beards, Moustaches. Costumes, Charades,
and Paper qcenery New Catalogues sent free, con-
taining full descrrptlon and prices. SAMUEL
l<RE\(‘I[ & SON 3& E. 14th St.,, New York.

B EAUT I Fu l ALL NEW DESIGNS of But-
terfly, Dragon-fly, Robin Red-

breast, Pinks, Pansies, Violets, and Moss Rosebud

Chromo Cards, name on, 10c. Card Mills, Northford, Ct.

¢ Lanterns and Stereopticons,

I

With ghews for Public and Private Exhibitions,made by
JAMES W. QUEEN & CO.,

924 Chestnut St., Philadelphia, Pa.

Priced and illustrated catalogue of 130 pages sent on
application.
ur new patent Petroleum Lamp is superior to all
others; the lisht passed on to the screen by the con-
densmg lenses is equal to 850 candles. Allmtelested
areinvited to call and examine it.

DYKE’S BEARD ELIXIR
Forces iuxuriant Mustach e, Whis.
a kers, or hair on bald headsin 20 to
lays. Young man or od. 2or|
30 d: Yo M. 2
3 Plgs doosthowork. Wil prove §
it or forfeit $100.00 Pmtsemd by

Revenuo oper Pu; with directions sealed and

e
ot stamps orsiver: Aw Lo SIITH & €0-r Solo Agiisy batatine, Tl

OLD HICKORY CEMENT.

The best on earth formending everything; 25c. bottle
sent as sample, post paid, on receipt of 15¢. Catalogue
of 1000 fast sellingarticles free. 2. NASON & CO.,
MANUFACTURERS, 111 Nassau St., New York.

Leffel Water Wheels,

With recent improvements. -
Prices Greatly Reduced.

8000 in successful operation, *
PINE NEW PAMPELET FOR 1879,
Sent free to those interested.§

James Leffel & Co,
Springfield, O.

= NNERE

W. C. WREN’S

at. Grate Bar,

110 Liberty St.,, N, Y. City.
Manufactured by

lﬂm‘
D. § CRESWELL,

Eagle Iron Foundry,
816 RACE SI.,
PHILADELPIHIA, PA.

CHAUDIERE BRIDGE, OTTAWA.—DE-

scription of a seven-span rallway bridge recently con-
structedover the Ottawa River, Canada. forming, from
the dangers of the undertaking, one of the boldest con-
ceptions that has as yet been carried out on any railway
in existence. Total waterway 2.050 feet ; total length or
iron superstructure, 2,154 feet; total length of bridge :

from shore abutments, 3400 feet; cost, $310,000. With |
three illustrations, giving perspectwe view of bridge, '

map of locality, and vertical section of river bed and
shores. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 283. Price 10 cents. To be had at this office

and from newsdealers.
Y:\"VAll Patent Process. Send for sample
E saw and catalogue. H. A.KIMBALL,
SRR 2ot 6is Fitbert St., Philadelphia, ba.

FOREMAN~MOULDEB WANTED. —COMPETENT ON
agricultural work, bench and floor moulding.
NOXON BROS M’F’G CO., Ingersoll Canud&.

For Railroad Shops, Planing Mills, Car Builders,

S, A WO0O0DS IMACHINE CO., 172 High St., Boston:

WOODWORKING MAGHINERY,

Cabinet, Carriage, Sash, Door, and Blind Makers.

91 Liberty St., N.Y.; 61 S. Canal St., Clucago.

creates but little friction.

JOHN H. CHEEVER, Treas.

RUBBER BACK SQUARE PACKING.

BEST IN
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.

B represents tnat par: of the packing which, when in use, is in contact with the Piston Rod
A the elastic back, which keeps the part 13 agalnst the rod with sufficient pressure to be steam-ught and yet

THYE WORLD.

This Packing is made in lengths of about 20 feet, and of all sizes from ¥ to 2 inches square.

NEW YORK BELTING & PACKING €O., 37 & 38 Park Row, New York,

© 1881 SCIENTIFIC AMERICIAN, INC

POSITIVE BLAST.

REVOLVERS, PERFECTLY BALANCED,

ON
y Has Fewer Parts than any other Blower.

P. H. & F. Mi. ROOTS, Manufacturers,
CONNERSVILLE, IND.

8. 8. TOWNSEND, Gen. Agt.,6 Cortland St.,8 Dey St.,

COOKE & CO., Selling Agts., 6 Cortland Street,

JAS. BEGGS & CO., Selling Agts. 8 Dey Street,

INEW YORK.
SEND FOR PRICED CATALOGUE.

ROOFING

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circulars and samples free.
Agents Wanted, T.NEW, 32 John Street, New York.

Wanted Statlonary Engine, new or second hand about
50 H.P. Marine City Stave Co.. Marine City, Mich.

EXPERIENCED MECHANICAL I)RAUGHTSMAIG
desires engagement. Address E.,59 State St., Newark,N.J

Articles of utility and (,dnvasser 3? Specmltxec wanted on
royalty or otherwise. C.$ CO ,Jersey City, N. J.

WLTHERBY RUGG & RICHA RDSON, Manufacturers
of Patent Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co., Worcester, Mass. Send for Camlogue

VIOLIN

$" A WEEK. $12adayat home ezwly made (Jostly
outfit free. Address True & Co., Augusta Me.

Send for Circular & sze Lzst of B

COPE & MAXWELL M’F’G 00’S¢

New and Improved Styles of

STEAM PUMPS

— AND—

BOILER FEEDERS.
“THE BEST MADE.”
Address HAMILTON. GHIO. '

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

PROVIDENCE, R. I.

THEBEST:

Paper.

Big Barga ms. 44-puge leugue. all
kinds of instruments, free. Lowest prices,
G. H. W. BATES, Importer‘ Bmon. Mans.

Drawing Paper for Maps, Plans,Me-
chanical Draw-

ings, is the

Send for Samples

EUFFEL & ESSER,New York.

SEND FOR NEW CIRCULAR
FITCHBURG ACOUSTIC TEL Co,

FITCHBURG - MASS

B —— R
DRAWING INSTRUMENTS.

Swiss, (German Silver, and Brass.
Drawing Paper, Paints, and Materials.

TAPE MEASTUTURES.
Priced and I[llustrated Catalogue sent on application.
WM. Y. McALLISTE
738 Chestnut Street Phlladelp‘ma

N EW BOOXRKS.
Modern
Architectural
DESICNS AND DETAILS,

Containing the Latest Desgns for
Country Houses, Cottages, and
Stores.” One large 4to vol.. cloth, 80
plates. Price $10.00.

An Entirely New and Original Work.
Practical Lessons in

AGHlTERAI. DRAWING,

How to make the Wo_rlun% Drawings and write
the Specifications for Buildings.
Containing over 40 pages of letter press. Illustratedby
33 full page plates (oneprinted in colors). and 33 woodcuts
showing methods of constuwrmn and representn-
tion. ice, postpaid, $2.50. Full Descriptive Catalogue
of the above. and nearly 200 other Architectural Books
sent on application. WILLIAM T. COMSTOCK,
Publisher, 194 Broadway, New York.

e CARY £ MOEN @)
o CA L<CRIPTION
STEEL W‘RE BVERY DETEEL SPRINGS. NEORK OTY.

234 w. 29.ST.
AGENTS WANTED “Ceioint "faok e

businessmen. Energetic parties can easily make $25 to

R®73 per week. Specimensheet of rulmgand printing,
with terms, ete, b return mail. Addr:
H. W. PAMPHILON, Pub., 30 Bond St New York City.
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Advertisements,

Inside Page, each insertion = = = 75 cents a line.
Back Page, each insertion - - - $1.00 a line.
(About eight words to a line.)

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office as early
as Thursday morning to appear in next issue.

THE AUTOMATIC SHADING PEN

MAKES A SHADED MARK OF TWO COLORS AT A SIN-
GLE STROKE. SAMPLE SET OF 3 SIZES BY MAIL $1,
CIRCULAR AND SAMPLt WRITING FREE,

J. W. Stoakes, Milan, O

EDILER GUVERINGS

Toope’s
Patent.

ASBES10S-LINED, REMOVABLE. ~
THE PATENT AIR SPACE COVERINGS.

THE CHALMERS-SPENCE CO., Sole Proprietors,
10 Cortland St. Foot of East 9th St., New York.

SPECIAL OFFER!

TEN POUNDS of our NEW CROP TEAS, Black,
Green, or Mixed, sent by ex ress, charges
paid, on receipt of $6.
A Beautiful 0il Chromo, Nize 20x24,
of our lamented President

GARFIELD

will be mailed with every $6 order.

Now is your time to ENJOY A CUP OF GOOD
TEA at almost Half Price, and a perfect llkenessi
in oil, of our martyred President, or GET UF
CLUBS among your friends, On $20 orders we
deduct 15 per cent off, gay all express charges. and
inclose the chromo, one for every five pounds.

The Great American Tea Co.,

(P. 0. Box 289), 31 AND 83 VESEY ST, N. Y.

ROCK DRILLS & AIR-COMPRESSORS,

1 INGERSOLL ROCK DRlLL co.,
PARK -PLACE.,. . i e NE W Y.ORK:

W.JORNS

H BSBESTOS

LIQUID PAINTS,

ASBESTOS ROOFING,
ANBES'I‘()\ BOILER CO PRIN(:*
ASBESTON LINING F 1
ASBESTOS STEAY ’A(,KIB(;,
ASBESTOS WICK PACK ING
ASE } EN 'l‘()\ FLAT Py (‘KI\G,
'l‘()s MILLBGARD,
ESTOS GASK ETS
ASBI =TO= ~HFA'I‘]IH\(‘
COATINGS, CEMENTS, ‘Ete.

Descriptive price lists and samples sent free.

H. W. JOHNS M’F’G CO.,
87 Maiden Lane, New York.

Co BRASS MFG Co ﬂ

B/Rﬁis TORRINGTON . — CO

N
Jarvis Furnace Co.
Patent Setting for Steam Boilers Burns Screenings
and Slack Coal without Blast. No. 7 Oliver St., Boston;
No. 92 Liberty St, New York: No. 709 Market St., St.
Louis; No. 18 second St.. Baltimore.

Steel Castings

From 4 to 15,000 1b. weight, true to pattern
strength, toughness, and durability. 15, 020 Crank Shafts
and 1 000 Gear Wheels of this steel now running prove
its superlorlty over other Steel Castings. Send for
circular and price list.
CHESTER STEETL CASTINGS (0.,
407L1bra.ry St., Phlladelphm Pa.

WATCHMAN'S I M-
proved Time Detector,
with Safety Lock At-
tachment, l’atented 1875~
6-7-80-81. Beware of In-
l frmgements This I
== strument is supplied with
12 keys for 12 stations.
Invaluable for all con-
cerns employing night
& watchmen. Send for cir-

2 culars to E. IMHAUSER,
P 0. Box 1875. 212 Broadway. Nuw York.

ASTHMA

Dr.Stinson'sAsthmaRemedy
is unequaled as a positive
Alterative and Cure for

Asthma and Dyspepsia, c u R E D

and all their attendant evils. It does not merely
afford temporary relief, butis a permanenh cure.
Mrs. B. F. Lee, of Belmo re,O,,says of it: “ I am
surprised at the speedy effects of your remedy. Itis
the first medicine in six years that has loosened my
cough and made expectoration easy. Inow sleep oll
night without coughing,” If )t:]otur {lruggls} d{):s not
it, send fortreatise and testimonials

keep it ., ECK & CO.,

853 Broadway, New York.

Agents Wanted S. M SPENCER,
Sells rapidly. 4 5.112 ‘Wash’n St.,
Particulars free. o Boston, Mass.

Quickly and
Permanently

of Hn(,q}hl](‘d |

n-

GOLD, SILVER,

Pumps furnished with Movable Linings

FOOT EAST

in

THe CaAamerON STeEam Puwmp,

DESIGNED FOR USE IN
CcCoOoOAL,, AND IRON

MINES,
ALSO FOR GENERAL MANUFACTURING AND

FIRE PUMPS.

Iron, Composition, or Phosphor-Branze,

aaress THE A. S. CAMERON STEAM PUMP WORKS,

23d S'TREET,

NEW YORK CITY.
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FRIEDMANN’S PATENT

EsEcTORS

Are the cheapest and most effective machines
in the market for

Elevating Water and Conveying Liqnids

from Mines, Quarries, Ponds. Rivers, Wells, Wheel Pits;
for use in R. R. Water Stations, Factones, ete. They
are splendidly adapted for conveying liquids in Brew-
: eries, Distilleries, sugar Refineries, Paper Mills, Tanner-
* ies, Chemical Works, etc. Send for illus. catalogue to

1 NATHAN & DREYFUS,
: Sole Manufacturers, NEW YORK.

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Bones, Cres, Sand, Old
Crumbles, Fire Clay uanos, Oil Cake, Fleed d‘om,
Corn and_ Cob, Tobacco, Snuff, Sugar, Salts, Roots,
Spices, Coﬁ"ee, Cocoanut, Flaxsee Asbestos, Mica,
etc., and whatever cannot be ground by other mills,
Also for Paints, Printers’ Inks, Paste Blackmg, ete.
JOHN W. THOMSON, successor to JAMES BOGAR-
DUS, corner of White and Elm Sts., New York.

RAIL ROAD DEPOTS IRO B ILDINGS WHARF SHEDS

SUGAR HOUSES N STORES
PUBLIC MARKETS (CATAL[) EESGRKHS\ RETORT HOUSES
WALTER C.BERGIUS &C0-GLASGOW-SCOTLAND.

IRIDIUIVI:

THE HARDEST METAL KNOWN.

Not attacked by acids or. alkalies; not oxidized
in the air; nlmost infusible. Manufactured under
John Holland’s process (patented May 10, 1881) b,

THE AMERICAN I1IRIDIUM CU.,
S. E. Corner Pearl and Plom Sts, Cincinnati, Ohlo.

BOILER l‘RENsE
STILES & PARKER PRESS CO., Mlddletown,Ct

SHEPARD’S CELEBRATED

{60 Screw Cutting Foot Lathe.
Foot and Power Lathes, Drill Presses
Scrolls, Circular and Band Saws, Saw
Attachments, Chucks, Mandrels, T'wist

Drills, Dogs, Calipers. etc. <end for
catalogue of outfits for amateurs or

4rtlsaus
H. L. SHEPARD & CO.,
331, 333, aS & 337 West Front btreet,
Cincinnati, Ohio.

TEXIXE

Hancock Inspirator,

THE BEST BOILER FEEDER KNOWN.

Over 22,000 in use on Locomotive, Sta-
tionary, Marine, and Portable Boilers.

THE HANCOCK INSPIRATOR CO.,

BOSTON, MASS,

JENKINS PATENT VALVES 7
'THE STANDARD = N
J:]

MANUFACTURED OF'

THE FULLER ELECTRICAL COMPANY, having
perfected their system of Electric Iighting, are prepared to
furnish the Improved Gramme Dynamo Electric
Machines and Electric Lamps, eitherfor single lights
or fgr from 2 to 20 lights in one circuit.

This apparatus is unexcelled for durability, steadiness
of light, and econemy of power, dud reguires ioss
attention than any other.

Yor pricelist and further particulars, apply to

THE FULLER ELECTRICAL COMPANY,

44 East Fourteenth Street, NEW YORK.

WM. A. HARRIS.
PROVIDENCE, R. I. (PARK STREET),
Six mmutes Walk \’\ est from statron

Original and

HARRIS-CORLISS ENGINE

With Hnnls Patented Implovements,
from 10 to 1,000 L

THE BAKER BLOWER.

[ForcED BLAST.]

The revolving parts are
all accurately Balanced.

Warranted Superior to any
other.

WILBRAHAM BROS,
No. 2318 Frankford Avenue
PHILADELPHIA, PA.

23~ SEND FOR OUR CATALOGUE: &3

Shafts, Pulleys, Hangers, Eic.

Full assortment in store for 1mmedlate delivery.

WM, SELLERS & °CO.,
79 Liberty Street, New York.

WESTON DYNAMO-ELECTRIC MACHINE

Machines for Electro-plating, Electrotyping, Electric
Light, etc. In addition to testimonials in our Catalogue
of Jan. 1, we beg to refer to the following houses:
| MERIDFN BRITANNIA CO; RUSSELL & ERWIN M'F G CO.:
ReeD & BARTON; HALL, ELTON & C0.; RICHARDSON,
BOYNTON & CO.; WM. I1. JACKSON & CO.; STANLEY
WORKS; ROGIRS CUTLERY C0.; CHAS. ROGERS BRO%.-
EDWARD MILLER Co.; MITCH LL, VANCE & CO.; NOR-

WALK Lock Co.; HAYDEN, GIEE & CO0.; DOMESTIC
SEWING MACHIN I CO ; EBERHARD FABER: JOS, DIXON
CRUCIBLE 10(())00 MUMFORD & HANSON: FAGAN & SoN,

Outfits forr NICKFL, SILVER,
The two highest CENTENNIAL
IXNNTAL GOLD M K'DAL of Ameri-

and over others.

can Institute, and Parls 1878. Prices, $150 to £500.

HANSON 2 VAN WINKLE

SOLE AGENTS NEWARHK, N.J.

New York Office, 92 and 94 Liberty St.
English Agency, 18 Caroline 8t., Birmingham, England.

E I. E s c 0 P E s Spectacles, Barometers,Ther-

mometers and Compasses, R, & J. CK, Man-
ufacturing Optxcians Pniladelphia, Pa. (2~Send
for IlTlustrated Priced Cntnlogue.

suNLI(;—HT GAS MACHINE.

Microscopes. Opera Glasses,

Simplest, cheapest, and most reliable. No
water used. Send for circular.
J. A. DRAKE, Cincinnati, Ohio.

New and Valuable Oler for Loose Pulleys.
1ts use on Loose Pulleys will prove

it to be efficient, keeping the pulle;

oiled from three to four weeks wit)
one filling. Price from ?5c. to 75c.
each. Sample sent by mail on appli-
M cation. Give diameter and speed of
pulley. Send forcatalogue

3 DUZEN & PIF'l‘

Cincinnati, O.

PATENT

(oLD ROLLED.

SHAFTING.

The fact that this shafting has i5 per cent. greater
strength, a finer finish, and is truer to gauge, than anfv
other in use renders it n\ndoubtedly the most e¢onomica,
We are also the sole manufacturers of the CELEBRA'TED
COLLINS’ PAT.COUPLING, and furnish Pulleys, Hangers,
etc., of the most upproved stgles Price list malled on
a,ppllcd.tlon to & LAUGH

Try Street, 2d and 3d Avenues, Plttsburg, Pa.
Corner Lake and Canal Sts., Chicago, 111.
0= Stocks of this shafting in store and for sale by
FULLER, DANA & FIT'Z, Boston, Muss
Geo. Place Machinéry Agency, 121 Chambers St., N. Y.

FOR SALL,

A well established Iron and Steel Foundry, :
in the Citﬁ of Louisville, Ky. Addre
JULIUS BARBAROUX, Secy Louisville, Ky.

PORTER MANUF(-. CO., Lim.
New economizer. Only portable made
with return flue.

® Absolute satety

from explo=

I8 HIZIRORO0} M3N 341
FRNTY

OIS 30 H2lh JHUTS

o

= landt St,,

SUPPLEE
ENGCINE.

Simple in construction, dura-

ble and economical. Manu-

factured by

supplee Steam Engine Co.,
Columbia, Pa.

Working "Models

And Experimental \1achmery, Metal or Wood, made to
order by J.F. WERNER, 62 Centre St N Y

Kt EAGLE ANVILS. 1843

Solid CAST STEEL Face and Horn, Are Fully War-
ranted. Retail Price, 10 cts. per lb.

Hon. A, H. Stepk ,

lmproved plam Slide Valve. '

<> Carbon

For all kinds of
Mechanical Purposes.

p Carbon (or Mining Drills

A SPECIALTY,
Best quality at the lowest
price.

The_Oldest Established
House in the U. S.

J. DI(/KINSON,
64 Nassau Street,
NEW YORK.

Stevens’ Roller Mills,

GRADUAL REDUCTION OF GRAIN.
Manufactured exclusively by
~EI;IN . NOYE & SONS, BUilf‘FALO, N. Y.

{ NEW YORR BELTING AND PACRING

LOOK FOR OUR STAMP

on the goods whenever you buy
BELTING, HOSE, or PACKING. |2

37 & 3S PARK KROW, NEW Y(.)Rh.:<

V(]IAI()D

THE

R\; OPERRTES BY ONE pyy UN KORTING K
ST e [VERSAL 1NaECT(
m‘iﬂ. ! ﬁ]l ;)R&EDH_ER F'E\EXDI
’o,.l<< . D(‘f/\?«%m%’?m §°I\2(W2Y\H%MP§VE}N STS..
Jad (/ :w vunn lus LIEEE'; g

HARTFORD
STEAM BOILER

Inspeetion & Insurance

COMPANY.

W.B. FRANKLIN.V. Prest. J. ). ALLEN, Pres't.
1. B. PIERCE. Sec'y.

RADLEYS GUSHIUNED HAMMER

BRADLEY & COMPA

FOR INFORMATION CONCERNING

Holly Water Works,

CITIES, VILLA (‘E\, ‘UBITRBAN TOWNRS
FACTORIES, ETC.,

Apply tothe

HOLLY MFG. CO., LOCKPORT, N.Y.

Or C. G. HII.DRETH. Sec’y
157 Broadway, New Y ork City.

3 THE PARAGON SCHOOL pgye

GARRE FSONS EXTENS[ON

- IA_BLI;,SI.IDE [

— BUFFALO HARDWARE

SWAN 57, BUFFALO RY.

N\ SEE [LLUSTD EDITORIAL SEPT.7./88/
the FLOW of FILTH

STOP-=iZ CATARMM

HOME TREATMENT. NO CHARGE FOR
CONSULTATION. The fearful effects of
Catarrh on the system can be stopped. Childs
Catarrh Treatment is the only known means
of pgsitive, permanent cure. Send for dis-
cription, terms, etc. Address

Rev. T. P. CHILDS, Troy, O.

CLARK’S RUBBER WHEELS,

This Wheel is unrivaled for durability,
simplicity, and Lheapuess Adapted for
Warehouse and Platform Trucks, Scales,
Heavy Casters, and all purposes for which
Wheels are used. Circular and Price List
free. GEO. P. CLARK,Windsor Locks, Ct.

C. J. GODFREY & SON,
UNION CITY, CONN.,
Manufacturersof Metallic Shells, Ferrules Cups, Blanks,
and any and all kinds of small press and stamped work in
Copper, Brass, zZinc. Iron, or Tin. Drawn Brass &
Steel Terrules for Kile. Chlsel and other T'ool Hand
also Pocket MatchSafes of variousstyles, are specialt;
All kinds of notions. small wares, or novelties in the
above line made to order. Work finished plain or
nickel plated as desired. Correspondence solicited and
estimates furnished.

B
(=1

es,
ies.

At P . Large Assorted Stock.
A. & F. Blt()W 1\, .)7-()1 Lewis St., New York.

ICE AT ‘Bl 00 PER 'TON.
PICTET A R'l‘IF‘lCIAL ICE CO. Iimited,
P.0.Box 3083. 142 (Rreenwich St., New Yorl.
Guaranteed to be the most eficient and economical of all

existing Iee and Cold Air Mdchmes

MACHINISTS? HAl\IMERS
HARTFORD HAMMER CO., Hartford, Conn.
These goods stand unrivaled for style, qualxty, and
finish. Every Hammer unconditionally warranted. Nail
Hammers in great variety. Price lists free.

Prevent Accidents

Jromslipping. Thehand-

somest and safest car-

~ ¥ riagestep made. Forged from

best iron and formed witi

a sunken panel, in which is se-

cured a t)la,tmg of  richly

moulded Rubber. Durability war-

ranted. Illustrated circular free.

RUBBER STEP MANUFACTURING CO,.,; Boston, Mass.

and others

0 recommend
4 h’:‘/

them,

“‘OLDING CHAIR CO. I\ew Haven Conn.

“The 1876 Injector.”

Simple, Durable, and Reliable. Requlres no special
valves. Send for illustrated circular.
WM. SELLERS & CO., Phila,

© 1881 SCIENTIFIC AMERICIAN, INC

MACHINERY

of every description. 121 Chambers and 103 Reade Sts.,
New York, TH1:GEORGE PLACE MACHINERY AGENCY.

HAND BL. ()WER\ aml PORTABLE FORGES
made by EMP PORTABLE FORGE CO., Cohoes,
N..Y, are the strongest and besr, Send for c1rcu]a.rs

PRINTING INKS.

HE ‘Scientific American” is printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts. Philadelphia, and 59 Gold St., New York.






