
AN ARTIFICIAL FLOWER THAT BLOOMS. 
French artificial flowers are now made so closely to re­

semble genuine blossoms that it is difficult, save by a close 
inspection, to detect the imitation. In order to render the 
counterfeit still more complete, the present inventor has 
devised a flower which can be worn either as a bud or blos­
som, and can be folded or expanded as desired, so that it 
mimics the natural blooming of cut flowers. 

A is a small tube, Figs. 
Fig. 1. 1 and 2, of such a size 

that it may be readily 
passed through and worn 
in a buttonhole, and which 
has a flange, a', formed 
around its end. The other 
end of the tube is flared a 
little, and around it are 
placed the inner ends of 
four leaf-shaped arms, B. 
The inner ends of the 
arms, B, have circular 
hooks formed upon them 
to receive the rubber ring 
spring, C. To the arms, 
B, a little above their 
hooks, are attached the 
ends of threads, D, which 
are passed through the 
tube, A, and have a bead, 
d', attached to them in 
such a position that it may 

be within the tube, A, when the arms, B, are expanded, and 
when the arms, B, are drawn together, by pulling upon the 
threads, D, it may be at the rear end of the tube, A, so that 
it may be caught upon the said end, as shown in Fig. 1, to 
hold the arms, B, closed. By this construction:by disen­
gaging the bead, d', from the end of the tube, A, the rubber 
spring, C, by drawing upon the hooks of the arms, B, will 
expand the said arms. If additional security is required for 
holding the arms, B, closed, a button, E, may be pivoted to 
the end of the tube, A, having a notch formed in its edge to 
receive the threads, D, so that by passing the button, E, be­
tween the end of the tube, A, and the bead, d', the arms, B, 
may be held securely in place when closed. 

F, Fig. 2, are the petals, the outer parts of which are at­
tached to the outer parts of the arms, B, which represent 
sepals. The inner ends of the petals, F, are connected across 
the end of the tube, A, by threads, /" to keep them in proper 

Fig. 2. 

posltIon. When the flower is closed the petals, F, fold at a 
little distance from their inner ends. 

Patented through the Scientific American Patent Agency 
May 1, 1877, by Mr. Stacy Potts, of Philadelphia, Pa. 
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A Ne"W Invention in Telephones. 

Mr. T. A. Edison has invented a new telephone, which is 
thus described: 

The transmitting apparatus consists simply of a long tube 
about two inches in diameter, having one end covered with a 
thin sheet brass diaphragm which is kept tight by a stretch­
ing ring. In the center of the brass diaphragm is riveted a 
thin disk of platina, and immediately in front of this disk is 
an adjustable platina-pointed screw secured to a rigid pillar. 

To transmit the music it is only necessary to sing or play 
into the open end of this tube. This causes the diaphragm 
to vibrate, and the platina points, meeting, make the cir­
cuit, and the electric current transmits every vibration over 
the wire to the receiving end. 

The receiving apparatus employed by Mr. Edison for re­
prod ucing the tones is based upon an original discovery made 
by him some five years ago. This discovery was that when 
a piece of paper moistened with cert3in chemical solutions is 
laid upon a metallic plate connected to the positive pole of 
a battery, and a platina-faced wire connected to the negative 
pole of the battery is drawn over the paper, the passage of 
the current through it causes all friction to disappear, and 
the platina-faced wire slides over the paper as iron upon ice; 
but if the current be interrupted, this effect instantly disap­
pears, and the normal friction of the paper causes the wires 
to be drawn over it with difficulty. This principle is applied 
to the receiver-a resonant box, a drum or wheel having 
flanges on both sides. This wheel is secured to a shaft ro­
tated by a handle. A continuous strip of paper from the 
reel passes over the drum, the surface of which is roughened. 
Resting upon the drum is a smooth platina point upon the 
spring, which is secured to the center of the resonant box, 
"nd presses the platina pOint with considerable force upon 
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the chemically prepared paper. The current from the bat­
tery passes to the spring, to the platina point, thence through 
the moist paper-which in this state is a conductor-thence 
to the drum, and back to the battery. 

The operation is as follows: When the handle is turned 
the paper passes forward, and the normal friction between 
the point and the paper serves to give a forward motion to 
the spring; hence one side of the resonant box is drawn out. 
If now a wave of current passes through the paper, all fric­
tion ceases, and the spring not being pulled, the side of the 
resonator regains its normal position; and this takes place at 
each vibration. By means of this friction the most feeble 
currents, which would not produce the slightest effect upon 
an electro-magnet, thus exert extraordinary strength. This 
apparatus will respond and reproduce with great power the 
highest notes of the human voice, which are nearly inaudi­
ble when magnets are employed, the slowness of their opel" 
ation being due to the time required for the magnetization 
and demagnetization of currents, which delay the action and 
mutilate the signals. 
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BRUSHES. 
In making brushes by hand two different methods are pur­

sued for inserting the bristles into the holes made for their 
reception in the pieces forming the backs. The workman 
following the first method gathers the bristles into little 
bunches, winds thread around their lower ends, dips these 
into molten pitch, and insert them into the holes with a 
slight rotary motion. In the second mode of procedure a 
loose bundle of bristles is laid with its center exactly over 
one of the holes, a strong cord or thin brass wire is made to 
enter the hole from the back, encircle the bunch, and pass 

MODE OF FASTENING BRISTLES IN TOOTH BRUSHES. 

This description refers more especially to the apparatus 
for the transmitting of the human voice in tones or singing. 
The only difference between this and the speaking telegraph 
proper, however, is in the substitution of a plumbago point 
for the platina point in the adjustable screw of the transmit­
ter. This again is another original discovery of Mr. Edi­
son's, viz. , that plumbago changes its electrical resistance 
with enormous rapidity under pressure, the effect in this ap­
plication being that when the diaphragm is vibrated weakly 
contact is made with the plumbago point very lightly; and 
the resistance of the plumbago being but slightly reduced, a 
weak current is sent out from the battery, and a weak effect out again, when on drawing it taut the bundle of bristles is 

broken in the middle and made to stand erect. The surfact­produced at the receiving station. When, however, a strong 
of the brush is afterwards leveled by means of a knife or 
other sharp cutting instrumfilnt. 

Some small brushes will occasionally be met with, the backs 
of which, though forming but one piece, do not, however, 
exhibit any traces of holes or wire. These peculiar brushes 

pressure of the diaphraghm is effected, by reason of the exer­
cise of a more powerful vibration of the voice, the resistance 
is very greatly reduced. and a strong current passes to the 
line and a strong or loud effect is produced at the receiving 
station. Hence the amount of power, with all its fine grad­
ations generated by the voice at the transmitting station is are made by first drilling a series of longitudinal canals into 

transmitted in its proportions to the receiving instrume�t ! the further end of the back, with which canals the bristle 

and thus the fine articulation of the voice is obtained. Thi� i holes commumcate. The wire or thread is passed through 

of itself is a wonderful invention, and will be of great value the�e canals, �rawn out a� each hole, twisted into a loop .in 

to electricians in other fields. The ability to send from a whlCh the bnstles are lald, and finally drawn taut agam. 

battery currents of different strength automatically is a new These
.

op.enings in the end are afterwards filled up, previous 

and valuable invention in electricity.-Philadelphia Pres8. to pohshmg. 

.. , .... 

Balloons In War. 

M. Menier, an inventor of a military hot air balloon, re­
cently delivered in London a lecture on war time aeronautics. 
In conducting experiments at Woolwich, his aim has been 
to find a balloon which could ascend and descend rapidly for 
a prolonged period, could be steered, and could proceed 
against the wind. Rejecting hydrogen gas as an inflating 
medium, because it could not be generated in the air, and 
escaped very freely, compressed air for the same reason, and 
mechanical force as cumbrous and unworkable, he chose hot 
air. because, although it requires greater cubical capacity, 
the material employed for the balloon need not be specially 
prepared, and is therefore lighter and less liable to spontan­
eous combustion. By employing a special kind of fuel, the 
balloon can be kflpt up in the air for twenty or twenty.five 
hours, while considerable changes in the density of the air, 
and consequent rapid ascents and descents, are rendered easy. 
To his balloon, which is spherical in shape, M. Menier affixes 
wings all round, except in front, and a tail behind, managed 
bv the aeronaut, acts as a rudder. -Philadelphia Ledgm·. 

.. , .... 

A Ne"W SteaD1 Street Car. 

General John D. Imboden has invented a system of steam 
for street cars that promises to influence m a large degree 
the railway companies and the public in their decision as to 
whether steam or horse power shall be generally used for the 
locomot,ion of these conveyances. The engine is an inde­
pendent sub·motor-a complete machine of itself, and can 
be attached to any of the present horse cars. It is simple, 
easily handled, cheap, and, better than all, causes no dis­
comfort to passengers, it being out of their sight, smell, and 
hearing. It has its own framework, wheels, and springs, 
carries its coal, water, and engineer, and sustains half the 
weight of the car and passengers, the other half being car­
ried by a single pair of car wheels, just in front of the rear 
platform. The car body is pivoted at its front end, on the 
engine, resting on 'a bed plate and springs over the boiler. 
The engine has four driving wheels, with a wheel base of 
only four feet, and, owing to the simple, pivoted connection 
with the car body, it is capable of curving freely. The 
boiler is horizontal, with simply a vertical furnace and steam 
dome under the driver's seat, which is outside the front of 
the car. 

This test car has been made of the same size as that of an 
ordinary horse car, so as to demonstrate thoroughly that in 
order to convert the latter into a locomotive nothing is ne­
cessary but to take off its front wheels, put this handy little 
engine in their place, and nail up the front door. The inte­
rior and the rest of the car can be left intact. The new car 
ocoupies four feet less street space than one of the dummies 
now in use on Market street, and ten feet less than a horse 
car, the horses being dispensed with.-Philadelphia Time8. 

.. , .... 

THE peculiar odor of Roquefort cheese has been found by 
Mr. Mencki to be due to a volatile oil of a yellow color, 
neutral reaction, and sharp burning taste. He separated the 
oil by distilling a_portion of the cheese with sulphuric acid. 
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A CIGAR·CUTTING CIGAR BOX. 
Our engraving represents one of those ingenious little 

ideas which almost always prove remunerative to their origi-

nator. Plenty of devices have been suggested for cutting 
off the ends of cigars: some have been placed in watch 
charms, others in ornamental cigar stands, but no one seems 
hitherto to have thought of placing the cutter in the cigar 
box itself, as is done in the present invention . 

B is the cutting knife acted upon by a spiral spring and 
retained in its recess by a stop pin, d. The knife has a 
handle at B'. To cut off the cigar end it is necessary only 
to insert the extremity in the aperture made in the box, and 
press down the cover which acts on the knife. 

This device was patented through the Scientific American 
Patent Agency May 22, 18'77, by Mr. A. E. Ebert, of Knox· 
ville, Tenn. 

.. , ..... 

Theory of" LUD1Inous Flalnes. 

Experiments on t)le above subject are given by K Heu­
mann, in which he finds that carbonaceous matter will give 
luminous or non·luminous flames, according as the tempera­
ture of the flame is high or low; diluting the gaseous com· 
bustible with indifferent gases also requires a higher temper­
ature to cause a separation of the carbon, and thus produce 
luminosity. Reduction of temperature in a flame prevents 
either partially or entirely the formation of carbon, conse­
quently the author thinks that the deposition of carbon on 
cold surfaces in a flame is not the consequence of cooling, ' 
as a deposition may be formed on red hot surfaces, but burns 
away in contact with air. In burners of different materials, 
those of iron were found to prevent the luminosity of the 
lower part of the flame to a greater extent than those of stea­
tite also when the burner is heated, a greater amount of 
light is produced, the consumption of the combustible re­
maining the same. Herr Heumann thinks that by heating 
the burner the luminoslty is increased, and extends to a 
greater extent over the lower part of the flame.-Nature. 

.., .... 

A GOOD whitewash for walls is made by adding to fresh 
slacked lime and water, a solution of starch, a little salt, and 
a few drops of dissolved indigo or bluing. 
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The Melting POint. 

The theory that iron in a cupola is melted all up through 
the stock is wrong, for every cupola has a certam point at 
which the iron is melted, and there is not a pound of iron 
melted in any cupola until it comes down to the melting 
point. The melting point in a cupola is generally from six 
to eighteen inches above the tuyeres, but it may be raised or 
lowered a little by increasing or diminishing the amount of 
fuel in the bed: but if we get the bed too high it throws the 
melting point too high, and the result will be slow melting. 
If we get the bed too low, it will allow the iron to get below 
the melting point, and the result will be dull iron; and in 
order to do good melting in any cupola, it is very essential 
that the melter should know the melting point of his particu­
lar cupola. The melting point of a cupola is the point at 
which the most intense heat is created by the action of the 
blast upon the fuel. This intense heat at the melting point 
will cut the lining more than at any other place in the 
eupola, and the lining will generally be found to be cut out 
more ;ust above the tuyeres than at any other point, which 
indicates the melting point of the cupola. If tuyeres are 
put in so as to distribute the blast evenly through the stock, 
and the charges of iron and fuel are put in evenly, and every 
charge leveled up properly, the heat will be even all through 
the cupola, and the lining will be cut out in a regular belt 
at the melting point all around the cupola. On the other 
hand, if the tuyeres are not put in so as to distribute the blast 
evenly through the stock, or the charges of iron and fuel are 
not put in even and level, or if the fire is all on one side of 
the cupola, the heat will not be even through the cupola, 
and the lining will not be cut out in a regular belt at the 
melting point, but will be cut full of holes, which shows 
that the cupola is not melting all around, but is only melt­
ing in spots. By this irregular charging and melting iIi 
spots, the cupola may be reduced to half its meltingcapacity, 
which accounts for a cupola melting fast on one day and slow 
on another day. As before intimated, the melting point in 
a cupola is the point at which most intense heat is created 
by the action of the blast upon the fuel. When the blast 
enters the cupola it is cold, and as it passes through the 
heated fuel it becomes hot, and as it becomes hot it creates 
heat by combination with the fuel, and makes an intense 
heat. If we have a very strong blast it will travel fast and will 
pass through the fuel rapidly, and it will have to pass through 
more fuel before it becomes heated sufficiently to make an 
intense heat by combination with the fuel. On the other 
hand, if we have a mild blast, the blast will pass through 
the heated fuel slowly, and is more heated, so that it does 
not have to pass through so much fuel before it becomes 
sufficiently heated to make an intense heat by combination 
with the fuel; so that when we have a strong blast the melt­
ing point of a cupola is higher than when we have a mild 
or weak blast; and the bed has to be put in higher in a 
cupola with a high melting point than in a cupola with a 
low melting point, which accounts for one cupola requiring 
more fuel in the bed than another cupola does. When the 
cupola is in blast, the bed or fuel in the bottom of the cupola 
is constantly .burning up, and the unmelted iron will get 
down below the melting point. To prevent this, the melter 
has recourse to charges of fuel between the charges of iron, 
and as the charges of iron are melted and drawn out at the 
tap hole, the charges of fuel come down and replenish the 
bed and again raise the melting point; the next charge of 
iron comes down and is melted and drawn out; the bed is 
reduced and is again replenished by the next charge of fuel, 
and so on through the whole heat. If we supply too much 
or too little fuel between the charges of iron, the melting 
point will be raised too high or reduced too low, or in other 
words, if we have a melting point of ten or twelve inches in 
height in our cupola, and we supply twenty or twenty-five 
inches of fuel, this extra fuel must all be burnt up before the 
iron can come down to the melting point; and we will not 
have a continuous melting, but will have a delay between 
each charge of iron. If, on the other hand, we have only 
five or six inches of fuel between the charges of iron, when 
we should have ten or twelve inches, this small amount will 
not more than half replenish the bed, and the unmelted iron 
will get down too low and will not make hot iron, and the 
iron may not be melted at all; and in order to do either fast 
or economical melting, we must not use either too much or 
tOQlittle fuel, and we must have the fuel distributed so as 
to suit the particular cupola in which it is used; for, as 
before explained, there are scarcely two cupolas that will 
melt exactly alike on account of the melting point being 
higher or lower, which is caused by a stronger or weaker 
blast, or by more or less draught; and in order to do good 
melting, the melter should not charge his cupola just the 
same as some other cupola of the same size is Charged be­
cause that cupola does good melting charged in that way; 
but he should vary the height of the bed and the amount of 
fuel between the charges of iron, and the amount of iron 
on the bed and on each charge of fuel, until he finds the 
exact proportions that will do the best melting in that par­
ticular cupola. 

Melters, in changing from one cupola to another, will 
generally have trouble in making hot iron, and they will 
often make a complete failure of melting in a strange 
cupola. Tbis is simply because they undertake to charge 
that cupola the same as some other cupola that they have 
been melting in, and they never pay any attention to the 
draught, blast, or the melting point of the cupola, which is 
the cause of their failure in melting in a strange cupola. 
When a melter takes Charge of a strange cupola, his first 0 b· 
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ject should be to study the draught of the cupola, the nature 
of the blast, and to ascertain the melting point of the cupola. 
He can generally tell where the melting point is by noticing 
where the lining is cut out the most, and he can tell whether 
the cupola is melting evenly, or is only melting in spots, by 
noticing whether the lining is cut out in a regular belt all 
around the cupola, or is only cut out in holes, as before ex­
plained. He can tell whether the bed is too high or too low 
by lloticing how the cupola melts. He can tell whether he 
is using too much fuel between the charges of iron, or if he 
is putting in the charges of iron too heavy, by noticing 
whether the cupola melts regularly or not, and by noticing 
if it makes regular iron; for if the iron is very hot in one 
part of the heat and dull in another part, it is a sure indica­
tion that the fuel is not properly distributed through the 
iron, and it should be remedied by increasing or diminish­
ing the weight of the charges of fuel or iron. 

In melting with coke, the melter cannot put in his iron in 
as large charges as he can with coal, because the coke is 
more bulky than coal, and he has more bulk in the same 
weight, and if he puts the same weight of coke between the 
charges of iron as he does of coal, the bulk of the coke will 
raise the iron above the melting point, and the iron cannot be 
melted until part of the coke is burnt up so as to allow the 
iron to come down to the melting point, and the result is 
that he does not have continuous melting, but he has a de­
lay between each charge of iron, and theiron will probably be 
dull in the latter part of each charge; but the melter can do 
equally as regular melting, and can do faster melting with 
coke than he can with coal, by putting in the coke and iron 
in smaller charges, and more of them, which proves con­
clusively that good melting can be done with almost any 
fuel and in any cupola, if the melter understands his busi­
ness; but he may not be able to do as economical melting in 
a poor cu pola as he can in a good one. -Jilrom " Founding of 
Iron," by Edward Kirk. 

.. '., ... 

Iron-Steel. 

MM. Asbeck, Osthaus, and Eicken, of Hagen, Westpha­
lia, saystheRevueIndustrielie, have recently manufactured a 
metal composed partially of steel and partly of iron to which 
they give the name of iron-steel. The novelty of the com­
bination consists in the introd uction of a thin sheet of iron 
between the surfaces to be welded. A cast iron mold is 
divided into two compartments by means of a transverse 
plate or of a tube placed in the interior and the two metals 
are poured into the respective compartments. Before fusion 
both metals are submitted to complete refining which re­
moves all matters which hinder welding. They are then 
turned into the mold, the sheet iron partition ill which serves 
'to prevent their mingling and to facilitate welding by being 
itself brought into a state of fusion. The success of the 
operation depends considerably on the preparation of the 
metals, on their readiness to weld, and on the thickness of 
the partition. The last is determined experimentally and 
the dimensions differ according to those of the ingots to be 
produced. The metal thus prepared is said to be adapted 
for the fabrication of rails, anchors, and armor plates, etc., 
where the hardness of the steel diminishes the wear and in­
creases the resistance of the masses. In the construction of 
safes, plates of this combination are said to be proof against 
attempts to break or drill through them. In all portions of 
machines or for tools which support or transmit heavy pres­
sure or undergo instantaneous and powerful stress, as in 
rolls or axles the metal is claimed to possess very superior 
advantages. 
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Gas Main Leakage. 

There appears to be a good opportunity for some one to 
invent a cheap method of rendering the pipes and mains 
which conduct illuminating gas under city streets thoroughly 
tight. At the present time there is always leakage, and when 
the earth is broken to reach, water pipes, etc. , in our 
thoroughfares, the overpowering stench shows the ground 
air to be thoroughly permeated with gas. Even if this, as 
Dr. Chandler says, is not directly detrimental to health is at 
least exceedingly disagreeable, and without doubt it exhales 
from the ground in sufficient amounts to add its quota to the 
combined odors of garbage and refuse which pervade the 
densely populated districts of the city. The principal parties 
affected by leaky gas mains are the gas companies, and we 
are informed that the yearly loss from this cause reaches con­
siderable figures. Gas pipes are tested by closing the ends, 
plunging them in water and pumping in air, the escape of 
which indicates the existence of flaws. If these are large 
the pipe is rejected, if small they are closed by hammering; 
but that this system does not entirely guard against leakage, 
is, a� already stated, evident. Coal tar has been used as a 
varnish for outsides of pipes with fair results; but qannot 
the metal of the pipe itself be so mechanically treated, by 
compression or rolling either outside or inside, that it shall 
be wholly impervious to gas? 

. , ..... 

SeIC-Vivisection. 

It is not often. that an inventor has such an implicit faith 
in his invention, or the nerve to demonstrate the fact as Dr. 
Waters,'of Salem, recently showed before the Massachusetts 
Dental Society. He stated that bicarbonate of soda, such 
as used for cooking purposes, or any other alkali in neutral 
form, would afford instantaneous cessation of pain from the 
severest burns and scalds, and would cure such injuries in a 
few hours. Deliberately dipping a sponge into boiling water, 
the Doctor squeezed it over his right wrist, producing a se-
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vere scald around his arm and some two inches in width. 
'l'hen, despite the suffering occasioned, he applied the scald­
ing water to his wrist for half a minute. Bicarbonate of 
soda was at once dusted over the surface, a wet cloth applied, 
and the pain, the experimenter stated, was almost instantly 
deadened. Although the flesh on the wrist was literally 
cooked down to the sweatglands, and the wound was of a 
nature to be open and painful for a considerable time, on 
the day following the single application of the soda, the less 
injured portion was practically healed, only a slight discol­
oration of the flesh being perceptible. The severer wound 
in a few days, with no other treatment than a wet cloth kept 
over it, showed every sign of rapid healing. 

.. ... .. 

Purification oC Bisllluth. 

Bismuth has been purified by Mr. E. Smith in this way: 
To every sixteen parts of bismuth, kept in a fluid state, at the 
lowest point of its fusing temperature, he added one part of 
a mixture composed of three parts of flowers of sulphur and 
eight parts of cyanide of potassium. The bismuth was kept 
melt8d for fifteen minutes after the mixture was introduced, 
and then allowed to cool. 

NEW :BOOKS AND PUBLICATIONS. 
STRENGTH AND DETERMINATION OF THE DIMENSIONS OF 

STRUCTURES OF IRON AND STEEL. By Dr. J. J. Wey­
rauch. Translated by A. Jay DuBois, Ph. D. New 
York: John Wiley & Sons, 15 Astor Place. 

Dr. Dubois' translation of Dr. Weyrauchs'work will especially commend 
itself to engineers as being prepared at the especial request of the author, 
and as It consequently is the only one vouched forhy Dr. Weyrauch, its 
accuracy and authenticity need no hetter recommendation. As to the 
value of the hook, it will he sufficient to say that its ohject is to suhstitute 
the legitimate deductions of varied and careful experiment for ahstract 
and purely theoretical assumption; to furnish in lieu of arbitrary rules 
accurate and reliable formulre Involving all the necessary data for a simple 
and rational method of dimensioning in a systematic manner covering all 
cases. "What has for the last hundred years justified the assumption 
that a piece which has once successfully resisted a certain stress, must ne ­
cessarily resist equally well an independent number of repetitions of that 
stress? How can it he held that It Is a matter of indifference whether a 
piece is subjected always to the same constant load, oris alternately loaded 
and then unloaded, or Is evensuhjected to alternate strains of tension and 
compression. * * * By assuming the strength which is not constant, 
as nevertheless constant for every member of a construction, the degree 
of safety of the different members varies. The least safety of any place 
in the structure Is however the measure of the security of the whole. If 
one member gives way, It is a matter of little moment whether In falling, 
the other members hang together or not." This extract from the trans;a­
tor's preface will give the key to the tendency of the work. In order to de­
termine the required area of cross section of a part to safely resist a given 
stress the practice has been to divide the greatest stress hy the assumed 
allowable stress per unit of area and the resulting general value is taken 
as invarlahle no matter whether the stress be occasioned hy dead load or 
whether It undergoes sudden changes. After a long series of experiments 
Wohler reached the conclusion that" rupture may he caused not only hy 
a steady load which exceeds the carrying strength, hut also hy the repeated 
application of stresses none of which are equal to this carrying strength. 
The differences of these stresses are measures of the disturbance of the 
continuity, in so far as by their increase the minimum stress which is still 
necessary for rupture diminishes." Starting from Wohler'S law which 
does not cover all cases, Dr. Weyranch reviews and adopts Launhardt's 
formula which he shows to he applicahle when a piece is always extended 
or always compressed or generally suhmltted to stress of a single kind. 
In the sncceedlng chapter (chap. IV) the author himself deduces a for­
formula, Instances of pieces suhjected to alternate tension and compres­
sion. The subject matter of the remainder of the volume Is of a di­
rectly practical nature. Chapter V deals with carrying strength for com­
pression and tenSion, and emhodies the results of a host of valuahle ex­
periments. Then follow sections on transgression of elastic limit, anneal­
ing, tempering, influence of form, constituent!! of steel and iron, influence 
of temperature, estimation of material, allowable stress per square centi­
meter, method of determining dimensions, shearing strength and rivetting, 
the last very fully discussed. The hook ends with an appendix in which 
other methods are conSidered, and Professor Thurston adds his excellent 
papers on strain diagrams with which our readers are already in some 
measure familiar . There are several good illustrative plates, some valua­
hIe reduction tahles, and in general as the translator claims the suhject is 
capitally set forth" In a shape to meet the daily wants of the practising 
engineer and constructor.» 

A PRACTICAL TREATISE ON LIGHTNING PROTECTION. By 
Henry W. Spang. With Illustrations. Philadelphia: 
Claxton, Remsen, & Haffelfinger, 1877. 

This little treatise contains quite an amount of interesting practical in­
formation On the suhject of lightning and the means to he employed for 
securing Immmunity against its eflects. Its main ohject seems to be 
however to introduce to public notice a new mode of obtaining a proper 
ground connection, which if capahle of performing all that it is claimed for 
it can hardly fail to meet with extended favor. It strongly recommends 
the old hut excellent idea of making all large masses of metal ahout a 
building, such as metallic roofs. rain and gas pipes, etc., serve as lightning 
conductors, and shows that they will afford ahsolute protection if con­
nected properly with the earth. Explicit directions are given for ensuring 
the safety of structures of all kinds, also of ships, oil tanks, telegraph 
poles, wooden hridges, steam hailers, etc. The work will he found useful 
in many respects and will no doubt be fully appreciated hy all who may 
have occasion to consul t it. 

THE FOUNDING OF ME TALS. A Practical Treatise on the 
on the Melting of Iron. By Edward Kirk. Price $2. 
Published by the Author, Albany, N. Y. 

A capital little work written hy one, who as every page indicates, is prac­
tically familiar with the suhjects treated. The volume contains number_ 
less suggestions of a type not found in ordinary treatises on metallurgy, 
and in hrief it belongs to that class of hooks which Intelligent workmen 
might often prepare regarding their trades, and of which there can never 
be a superabundance. The work is comprised under the three general 
heads; iron, founding of alloys and minerals, and gases, and each topic i9 
fully discussed in a series of short pointed chapters. The Ituthor writes 
in a pleasantly readahle way, altogether different from the style of the ordi­
nary technical treatise. We can commend the hook, as well worth careful 
perusal hy hath employers and workmen in the metal Industries. 

NARRATIVE OF THE POLARIS EXPEDITION. Edited by Rear 
Admiral C. H., Davis, U. S. N. Washington, Govern­
ment Printing Office. 

As Its title indicates this large and flnely Illustrated volume gives a Com_ 
plete history of the North Polar Expedition which 'set out In lS71 in the 
steamer Polaris under command of Captain Charles F. Hall, and which 
virtually terminated or rather failed with the death of that hrave ex­
plorer. The voyage' of a portion of the survivors of the crew, detached 
from their vessel and afloat on an Ice floe has already passed into history as 
one of the most wonderful of escapes from apparently certain destruction. 
The late Admiral Davis entered enthusiastically into the lahar of condens­
ing all the jonrnals, reports and narratives of the officers and crew of the 
Polaris Into one connected recital of events. This has been produced in a 
manner which merits the highest praise. Admirahly and graphically 
written, lavishly embellished with Illustrations from photographs. the 
volume is one which, unlike most emanations of the Govermnent press 
may be read with profit and Interest frOm bellinninllto end. 
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