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PULLEY SUSPENSION HOOK. 

It is a dangerous and trying labor to suspend the upper pul
ley of a horse hay-fork from the meams over the hay mow, and 
troublesome to shift 
the point of suspen
sion as the work pro
ceeds. The engra
ving shows a very 
simple device to filS· 
ten such tackle with
out the necessity of 
climbing. It is a 
double hook of iron, 
the lower curve 

bolding the pulley, 
and the upper in
tended to engage 
with a beam.or any 
convenient projec
tion. An arm is piv
oted at A, which is 
secured to the wood· 
en lifter, B, by 
which the hook,pul
ley and connections 
may be raised by a 

l)Ole, C. By the same 
means the hock and 
tackle may be re
moved from plaee 
to place as required. 
This device appears 
to be adapted for a 

number of purposes 
where a hoisting 
tackle is required. 
It is the subj ect of a 
a patent obtained 
through the Scien
tific American Pat
entAgency,Nov. 13, 
1866. All letters re
lative to the device 
should be addressed 
to Miller & Plants, 
Rollersville, Sandusky Co., Ohio. 

--------� .. � .. �--------

KElLER'S LAMP CHIMNEY CLEANER. 

The introduction of coal oil as a common illuminator has in 
a large measure supersed
ed the use of common oil 
lamps and candles, but 
while it is vastly superior 
in light-giving qualities, it 
has its disadvantages, one 
of the chief of which is the 
annoyance of the glass 
chimney, which must be 
kept clean that we may 
derive the full benefit from 
the lamp; and this clean
ing is a nuisance, as it is 
commonly performed. The 
implement herewith illus
trated is intended to make 
this labor light, to insure a 
perfect cleaning of the in
terior of a shade without 
the expenditure of much 
time or the danger of break. 
ing the glass. It is per
fectly simple, merely a 
bladder or a bag of india
rubber, or other elastic, to 
be introduced to the inter
ior of the glass and inflated 
to fill the whole space. The 
bladder is secured to the 
end of a hollow handle and 
may be covered with a 
cloth of cotton or woolen. 
Air is blown into the hole 
at A, and escapes through 
another aperture in the 
interior of the bladder. 
When the bladder is fined, 
which can be done in a 
breath,the thumb is placed 
over A and held while the 
glass is cleaned. This de
vice will recommend itself 
to all housekeepers; and 
others who use glass 
shades and lanterns. A 
patent was issued for this improvement, Sept. 25, 1866, to Levi 
Keiler, whom address at Catawissa, Pa., for information in re
gard to state and county rights, etc. 

.. -.. 

PETROLEUM AND PARAFFINE are manufactured in Wales 
and Scotland from the shale or refuse of the bituminous coal 
beds. It is estimated that about twenty gallons of crude oil 
are obtained from a tun of coal, and that between seven and 
eight millions of gallons per annum are manufactured in the 
retorts of Scotland alone. The principal supply, however, is 
from the oil wells of Pennsylvania. 

Jdtutifi, �tUtti,an. 
A METHOD OF CONTROLLING THE PRODUCTS OF THE 

BESSEMER PROCESS. 

PREPARED FOR THE SOIENTIFIO AMN-RIOAN BY DR. ADOLPH SCHMIDT. 

The greatest and till now unconquered difficulty in con
ducting the Bessemer process, is to determine exactly the mo
ment when the process has to be interrupted for getting a 
product combining certain precise qualities. The most ex
perienced engineers and managers in every country where 
the process is carried on, have not yet been able to find out 
a mode of working by which it might be possible to obtain 
with certainty exactly that kind of a product they wish to get 
at the time. Different ways have been proposed and tried to 
overcome that difficulty, but all have failed. This will not 
appear so very astonishing when it is considered that the 
time during which the process must be interrupted, if any 
kind of useful material is to be obtained, lasts no longer than 
about two minutes and a half, and that during this short pe
riod the metal passes rapidly through all the chemical and 
physical conditions between that of a very hard cast-steel and 
that of a soft and highly ductile wrought iron. 

The only important progress that has been made in this 
respect is by the final addition of spiegel or other pig iron at 
the end of the process. This method facilitates beforehand, 
to a considerable degree, the acquirement of the desired re
sult, because the moment when the metal is in the condition 
of wrought iron, or almost entirely decarbonized, it is easier to 
be recognized than any other, and the addition of more or less 
molten pig iron, after this momen t has been observed, and the 
process is interrupted, offers a convenient expedient to effect 
a partial retrogression of the process and to obtain a more or 
less hard product. This invention was therefore a real and 
general improvement. 

All the progress that has been made besides this, in 
the certainty of the results to be obtained by the Bessemer 
process, chiefly consists in the practical experiences and ob
servations of men who possess such theoretical knowl
edge as is necessary for viewing the phenomena occurring 
during tIle process, in the right way, and for drawing from 
the facts the right practical conclusions. 

But neither these more local improvements, nor the before
mentioned method of working, have been able to overcome 
sufficiently the uncertainty clinging to the results of the pro
cess; and it is an incontestible fact that the quality of its pro
duct is generally very unequal, and quite uncontrollable du
ring the course of the process. The consequences of this 
must evidently be very bad, and as injurious to the manu
facturers of the raw ingots as to those who purchase to reo 
work them. 

When the ingots are cast, the manufacturers generally de 
not and cannot know what kind of metal they consist of, what 
qualities this metal has, nor what purposes it is good for. 
Only vague suppositions can be made by the manager of the 
process from the general manner of its going on, from the 
phenomena it exhibits to his observation during its course, 
from the appearance of the metal in its fluid and in its chilled 
state, and from the color and appearance of the slag. But 
how very uncertain such suppositions are, is known by every 
one who has often assisted in the process and noticed the illu
sive character of the phenomena observed. These appear
ances in the metal and slag are often equally deceitful 

The ingots are sold afterwards or transmitted to those who 
have to work them, under the general name of "Bessemer 
metal " or "Bessemer steel," and it is not discovered of what 
kind and quality they are until after they have been heated 
and hammered or rolled, when it is too late to determine for 
what purpose they would suit best. So it happens in En
gland. For instance, it frequently happens that ingots which 
would make first-class tires are used for plates, and make bad. 
ones, and ingots which would prove an excellent material for 
making chisels and other instruments, are rolled out into 
rails, which prove to be poor and break. 

In a word, bad or at least unreliable finished products are 
the consequence, which necessarily brings discredit on the 
process, spoils the market, lowers the prices, and, in general 
hinders a rapid extension of this important branch of manu
facturing business. as well as a rapid inCl�ease of the use of 
its products. 

To prevent so disadvantageous experiences by the Bess.emer 
manufacturers of this country, the following communication 
will indicate a simple and inexpensive method, by means of 
which every manufacturer can ascertain for himself the qual-
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ties of his ingots after every charge that has been made, and 
iassify them according to their qualities. The method is a 
modification of one used in Austria with eminent success. 

When at the end of every Bessemer charge the molten 
metal has been poured out of the inverter into the large ladle, 
it has to be left till the ebullition caused partly by the con
tinued chemical action between the metal and the spiegel or 
pig, partly by the vapors still escaping from the lining of the 
ladle, has almost ceased. Then one or two ordinary ingot 
molds should be filled to get the small impurities and the less 
hot parts of the metal which sometimes stick to the bottom, 
out of the ladle; then somebody fills an ordinary small caSt
ing ladle with metal, and casts from it a Fmall testing ingot, 
generally between ten and twenty pounds in weight, by POUT-

ing the metal into an iron mold prepared for that purpose. 
This operation may also be done directly from the large ladle 
by bringing its muzzle over the small mold; but the use of a 
well-dried and warm ordinary casting ladle is preferable for 
very small ingots. The shape of the mold is of no very great 
importance. I think, however, that the best shape is the one 
r�presented in the annexed engraving. It is that of a re
versed trunk of a four-sided pyramid. The shape is pyra
midal-though but slightly so-because the ingot is easier to 
be taken out of such a mold than out of one made like a 
straight column. The pyramid is reversed in order that the 

gases frequently developed during the operation of casting, 
may have a better escape, and that the slag or other light 
impurities may find a larger surface to be gathered upon. I 
propose the section to be quadrangular, because in this form 
the small ingot is easier to be seized and handled, and easier to 
be forged and rolled than with most other shapes, and because 
at the same time the ingot gets some angles which are sharp 
enough for the degree of fusibility of the hot metal to be ob
served by the aspect of the edges of the ingot. The mold is 
composed of two parts, both of cast iron. The bottom plate, 
A, is planed at the middle part of its surface. Two wrought
iron bolts are east in it and stand out about an inch and a half 
over the top of two massive flanges about one inch high. The 
pyramid, B, planed at its smaller end, has two ears, about two 
inches high, with circular holes an inch and a half deep in 
the lower surface. These ears and holes are made so as to fit 
the position of the flanges and bolts on the bottom plate. 
These two parts of the mold are fixed together simply by 
passing the bolts of the plate into the holes or the ears of the 
pyramid, to prevent the mold from falling over during the 
casting operation. The mold has to be made very strong in 
all its parts and dimensions, so as not to break when the ingot 
is knocked out of it afterward. The weight of the ingot for 
testing may be between eight and twenty, and in single cases 
fifty or sixty pounds. In places where a proper rolling mill or 
good-sized hammer can be used, it will be well not to have 
this weight less than fifteen pounds. But where the whole 
testing operation has to be made by hand, smaller ingots are 
preferable. The dimensions of the mold depend upon the 
desired weight of the ingot. If the upper opening of the 
pyramid is made three inches square, the lower one t wo and 
a half inches square, and the hight nine inchQs, and if the 
mold is only filled with metal up to a hight of about eight 
inches, the upper part being filled with sand, ingots of good 
proportions and of somewhat over fifteen pounds in weight 
will be obtained. 

Such an ingot can, when previously heated to a very light 
red and nicked, be easily broken, under a steam hammer, to 
show the fracture of the raw metal, if this is required. 

As soon as the small ingot, cast by means of the mold 
above described, has hardened, the pyramidal part of the 
mold containing the ingot, is taken away from the bottom 
plate, set upside down on a frame a little wider than the large 
opening of the mold, but having the same form of section,  
and the ingot being still slightly red-hot, is knocked out by 
blows of a hand hammer on a piece of iron applied. to tlle 
small end of the ingot in the mold. 
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After having been examined as t o  its exterior appearance, 
the ingot is taken without delay into a heating furnace, heated 
to a uniform gocd yellow heat, and hammered or rolled out 
to a rectangular or quadrangular bar of not over a square 
inch in section. This bar is cut instantaneously in pieces of 
one and a half or two feet in length, and the pieces 
are brought over to a small forge, there to be tested by a 
blacksmith. If there is no bar mill nor steam hammer at the 
works, the ingot, being made of a smaller size, is to be treated 
at the small forge exclusively. 

The fuel used in the small forge for the following operations 
should be charcoal. If mineral coal is used it must be care
fully selected so as to be free from pyrites and other minerals 
or compounds containing sulphur. 

TESTING. 
Testing has for its object to discover if the metal is of a 

good or bad quality in general as well as to investigate its 
special qualities and aptitude. It is done by forging, harden
ing and welding: to which three kinds of manipulations there 
may afterwards be add'ld experiments in relation to the tensile 
strength and the chemical composition of the metal. The 
three first·named simple operations will be sufficient, however, 
for the ordinary and regular testing and classifying of the 
metal produced by each charge. 

FORGING_ 
Forging is done by heating one or several pieces of the 

metal in a smith's fire to a good yellow heat, and by hammer
ing, working and distorting it in different ways to show the 
malleability, the toughness and the equality of structure in 
the metal. This can be done by all the ordinary kinds of 
blackmith operations. A very good way to show the two 
last-named qualities of the metal, I consider to be the follow
ing forging operation: Forge a bar about one-eighth inch 
thick and one-half inllh broad. Cut one end straight off, and 
split the bar in this place and in the middle of its width to a 
length of one inch or more; bend the two separated parts 
around on both sides, and make a large round hole to the 
middle of the intact part of the bar, very near the end of 
the split, so as to present the succession of shapes, C, D, E, as 
shown in Fig. 3_ If the metal at e, in the top of E, gets very 
thin by extending the hole, without cracking through to the 
split, the metal is proved to have a high degree of toughness 
and a very uniferm structure, equal in different directions. 
An ordinary and well-known testing operation, which should 
never be omitted, is to bend a bar similar to the one above 
described in several different places, and to hammer the bent 
parts close together, to see if the metal is liable to crack by 
bending. The shape of the bar, produced by this operation, 
is represented at F, Fig. 3. 

Every good kind of metal should withstand these two trials 
without injury. If not, it is not blown enough, or two much, 
or it cuntains chemical impurities. In all these or similar op
erations, at first to be made, great care has to be taken that 
the temperature of the metal never exceeds a good yellow and 
never decreases below a dark yellow heat. For in both these 
instances the metal, being steel-like and perhaps of an excel
rent quality for many purposes, may crack, owing to the im
proper temperature. If the bar cracks more or less easily at 
the yellow heat, it has to be tried afterwards at a_white weld
ing heat, and if it keeps good in this state, it shows that the 
metal is a kind of inferior wrought iron. In all cases the 
metal has to be tested by simply hammering it at a red heat 
to see if it is inclined to be red-short. 

HARDENING. 
Hardening, considered as a testing operation, is chiefly em

ployed to discover if the metal is of a steely nature, because 
steel is capable of being hardened and tempered and wrought 
iron is not, or but very slightly. A bar half an inch square 
is prepared, heated in the smith's fire to a light red, and 
dipped in water till it is cold enough to be held in the hand. 
The bar is then laid across an anvil, and strokes are applied 
with a hand hammer on its free end till it bends or breaks. If 
the bar so treated does not bend at all, only giving way for a 
moment to the blow, instantly returning to its former shape 
by reason ofits elasticity, and breaks at once by a harder blow, 
exhibiting an even or conchoidal fracture, fine-grained struc
ture and bluish gray color, we have a hard kind of steel be
fore us. If, on the contrary, the bar does not show any degree 
of hardness or elasticity aftet ha7ing been suddenly cooled in 
wuter, but gives way to each stroke applied to its end without 
returni::tg to its original shape, and is so bent gradually to 
a right angle or further, showing, when finally broken, an 
uneven and fibrous structure and pretty dark color, the metal 
is wrought iron, and the results obtained in forging will show 
whether it is a good or a poor kind of iron. But most of the 
products of the Bessemer process are of a quality between the 
first mentioned and the last kin,I. Nevertheless these pro
ducts, when free from chemical and mechanical impurities, 
prove useful and even very excellent for certain purposes, and 
therefore a well-determined classification of these different 
kinds of metal, as proposed hereafter, will doubtless be ex 
ceedingly valuable. 

WELDING. 
Welding, when tried with the metal, will serve to complete 

the tests of the qualities and the degree of usefulness of our 
Bessemer products. 

A bar about half an inch broad and a quarter of an inch 
thick, is heated in the smith's fire, bent in the middle and 
hammered down, so that the two parts come together closely. 
It is then put back in to the fire to be heated to a regular w hi te 
welding heat, using' some pure sand or powdered puddling 
cinders, hammered, cooled in wat�r and broken. If the 
metal has the welding property in a high degree, as 
pure Bessemer metaL generally bas, the seam should not be 
at all visible in the surface of the nllCtnre. 

J titntifit �mttitan. 
The result of this operation, however, very much depends 

on the skill and good will of the operating workman, and a 
good and reliable smith has therefore to be chosen for the 
purpose. If the metal is of the harder kinds, hammering has 
to be done with care and caution. 

Welding of Bessemer metal is, in general, one of t he most 
interesting and yet least understood points in this new branch 
of industry. Ordinary wrought iron welds better than ordi
nary steel, and corresponding with this fact it may be said 
that the softer kinds of Bessemer metal" weld better generally 
than the harder ones. But even the hardest Bessemer pro
duct very seldom offers in welding so great difficulties as or
dinary cast steel, and aU steel-like kinds of it are, when com
pared with the corresponding kinds of steel made in the or
dinary way, good welding materials. It occurs, however, not 
as a rare but a very strange fact, that metal of some one other 

Bessemer charge, independent of its other qualities, proves 
entirely unfit for perfect and reliable welding. I shall, per
haps, on some other occasion, communicate some observations 
on this subject. Remelting the pig iron used in the process, 
with the mode of doing it, seems to affect this property of the 
metal. 

The three simple testing operations just explained are gen
erally sufficient to determine very nearly the kind and the 
aptitude of the material produced by a Bessemer charge. 
However, the trial of the tensile strength and the chemical 
analysis of the metal are often of great importance too, and 
every Bessemer works should have the apparatus necessary 
for ascertaining them. But they require a longer time and 
may be done after the tests just described. The modes of 
conducting them are similar to those employed for other kinds 
of steel and iron. 

It is also useful to carefully observe the color and qualities 
of the resulting slags. There will always be found a more or 
less visible connection between their appearance and the qual
ities of the metal, if one and the same kind of pig iron is 
used. 

Idtntt �n:milin:dy �ltu�trn:tta. 
How to Draw an Ellipse in Isollletric Projections. 

J. Konvalinka, of Astoria, L. I., gives the following method 
for drawing an ellipse such as is required in perspective draw
ing for the representation of a circle; where the three princi
pal planes are viewed at equal angle;; and the side horizontals 
drawn at an inclination of 30°_ 

First, draw the two diagonals, A B, D E. Then with the 
radi us of the circle, which is to be represented in perspective, 
de scribe the circle, A D B E. From the points, D and E, and 
with the radius of the circle mark on it the sextant and 
points, H H' I 1'. Then draw the lines, D I, D 1', E H, E H'. 
From the crossing points of these lines, F and G, describe the 
arcs, i A h, and h' B i', which form the ends of the ellipse. 
These are then united by the arcs, h d h' and i e i', from the 
centers, E and D. 

D 

This will more closely and correctly represent an ellipse for 
the above-mentioned purpose than that shown in Fig. 2 on 
page 21 of the present volume of your journal. It will coincide 
in eight points with a true ellipse. Suppose Ad B e A is a 
square, inscribed within, and p m q n p  a square, circumscribed 
around the circle and represented in perspective. Ad B e 
are four points. x x

' y y', are other four points. These are 
the centers of the sides of the outer square, which at these 
points touch the ellipse as tangents. This will show how 
little the curve herewith represented differs from a true 
ellipse, and it also affords an easy means for correction by 
hand, if something more exact is required. 

The Editor8 are not re8ponsible for the opinions "",pres8ed by their corre-
8pondents. 

Action and ;Reactlon---Tbe Proper Unit oC Measure 
Cor Force. 

MESSRS EDITORs:-The interesting and instructive article 
in a recent number of your paper, by Prof. Seely, on the 
"Recoil of Guns," shows a great intimacy with the subject, 
and is practically valuable. I wish, however, to object to the 
doctrine therein advocated, that action and reaction are not 
always equal, and to the concomitant doctrine, which was 
advocated by the celebrated Leibnitz, that the force of a 
moving body is proportioned to the mass into the 8quare of 
the velocity instead of the simple velocity. 

Since the velocity of the gun is clearly !Shown to be to that 
of the ball, inversely in proportion to their respective weights 
it undoubtedly follows that if we admit the Leibnitzian meas
ure of force to be correct, 1. e, thl) mass into the square of the 
velocity, the force of the powder will, under this supposition, 
be c:E:pended �lnequallqj betwe(ln the gun and the ball, that 
acquired by the latttiT being tlR many times greater as it is 
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lighter than the former. But the truth of this supposition is 
the real point at issue, and it was for many years the subject 
of a violent controversy between Newton and Leibnitz and 
between their respective fol lowers. It was at laat generally 
admitted that the dispute was one of definitions rather than 
facts, either party being in the right providing his definition 
of force, and of its mode of increase or diminution, could be 
admitted as true. Since that time the Newtonian measure, 
the mass into the velocity, has been generally adopted as the 
measure of the quantity of a force or a motion . Some at
tempts have been made to revive the Leibnitzian view of the 
subject, and Prof. Treadwell read an ingenious paper for that 
purpose before the American Academy at Boston, some years 
ago. The eminent mathematician, Prof. Peirce of this coun
try, and the distinguished Dr. Mayer of Germany have also, 
though somewhat less decidedly, expressed themselves in fa 
vor of this revival. The difference in the two ways of esti
mating the quantity of force associated with a given body in 
motion, depends upon whether the time which elapses, or the 
!!pace which is passed over, while the entire force of the mov
ing body is imparted or overcome by a uniformly accelerating 
or retarding force, is made the coefficient of the unit of 
measure. 

The Newtonian, and it seems to me, the true conception of 
the subject is this :-a uniformly acting force, like gravity at 
the earth's surface, for instance, will add equal increments of 
force to a body upon which it acts freely, in equal periods of 
time, and its entire force, since its velocity increases uniform
ly, is simply as its velocity, and not as the square of its veloci
ty, for if unequal increments are added in equal times, then 
the cause must act variably, which is con trary to the supposi. 
tion. The passage of a body through space is not an evidence 
of the expenditure of force, since a moving body, if unopposed, 
will traverse an infinite distance. A certain portion of the 
space traversed, then, has no relation to the expenditure of 
force, and it accordingly follows that the entire space is not a 

proper co-efficient of the force expended. 
Suppose a person to walk with a certain uniform speed upon 

the deck of a steamboat. He will perceive no difference in 
the amount of effort required, whether the boat be stationary 
or in motion, or whether the direction in which he walks is 
the same as, or opposite to that of the boat's motion. But if 
the Leibnitzian measure of the entire quantity of force be 
correct, the force expended under the different circumstances 
mllst lJe widely different. If we suppose the boat's velocity 
to be 12 miles an hour, while the person walks at the rate of 
four miles in the same direction, the additional velocity thus 
attained will impart an increased amount of force beyond that 
attained by walking on a stationary boat in the proportion of 
112 to 16, or 7 to 1 For the square of the walking velocity 
on a stationary boat is 4X4=16, while the f orce required to 
walk forward at the same rate of speed while the boat is in 
motion would 1e determined thus: The square of the veloci
ty unincreased by walking would be 12 X 12=144, increased 
by walking, 16X16=256, the excess being 112 which is the 
Leibnitzian value of the different amounts of force in the two 
conditions. This discrepancy of theory with fact, is greatly 
increased when we consider the immense velocity of the earth 
in its motions around its axis and around the sun. The rea
soning by which the attempt is made to overthrow the almost 
self-evident axiom of the eq uali ty of action and re-action also 
leads to the fallacy of applJing a measure of one kind to esti
mate the quantity of something of an entirely different kind. 
While the product of the mass into the square of the velocity 
or the equivalent product of the uniform or average intensity 
of force into the effective space is a proper measure of other 
space products or space effects of the same kind, it does not 
follow that it is a measure of simple and absolute force. 

The proper definition of force seems to me to be,-that 
which when Msociated with watm' causes it to move. No mode is 
known by which we can determine the absoluteness of rest or 
motion and no practical error, is found to arise in assuming 
that the motion of any given body is merely relative, or in 
considering the body as at rest, when referred to another body 
moving with the Eame velocity, and in the same direction. 
The above definition of force thus becomes sufficiently com
prehensive to include all that causes clutnge of motion wheth
er by acceleration, retardation or change of direction. 
Since no error ensues from the assumption of the 1'elatimty of 
motion it follows that equal increments of force are added or 
subtracted, in equal units of time, when the velocity of a body 
is uniformly accelerated or retarded, and consequently that 
the measure of force in the body is found by multiplying the 
mass/)y the velocity. 

I am, however, quite ready to admit that, while it is not the 
measure of absolute force, the product of the mass into the 
square of the velocity is the measure of practical results. All 
the operations of mechanics, and even of every-day life, con
sist in overcoming re8i8tances, by which is meant, changing the 
positions or relative positions of bodies or parts of bodies 
where effort is required. This is called the performance of 
10or1c, and is measured by the product of the resistance into 
the space through which it acts, or, what amounts to the 
same thing, the mass into the square of the velocity of the 
body doing the work. It includes what is called the pene
tration of bodies, and the overcoming of friction, or, in general, 
of any kind of resistance. The force acquired by a body fall
ing one hundred feet in vacuum, will lift another body, if thus 
expended, to a height of one hundred feet or it will lift ten 
similar bodies to the height of ten feet, or one hundred similar 
bodies one foot, etc. Since the velocities attained by falling 
bodies must be squared to make them proportional to the dis
tance fallen, it follows, that these space effect8 are proportional 
to the squares of the velocities of the gun and ball, are proved 
to be inversely as the musses, we readily perceive that equa� 
quantities of force are !lCquired by the two, and that" act.iOl, 
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