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Jeitutific �mtritln. LABOR AND THE COST OF LIVING. 

Notice was taken last summer of the encouraging results 
obta1ned by the Massachusetts Labor Bureau in the inquiry 
as to the numbers of employed and unemployed men and 
women in that State. It will be remembered that the num
ber of people seeking work was then about 28,500. The 
tenth annual report of the Bureau, just published, gives the 
result of another canvass, made in November, from which it 
appears that only 23,000 people in Massachusetts were then 
in want of work and could not get it. If the industrial con
dition of Massachusetts may be taken as an index of the in-
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it is necessary to sell it. The results of this, of course, may 
prove serious. Dr. R. C. Kedzie, President of the State 
Board of Health of Michigan, in a recent report on this sub
ject says: "I have examined a large number of specimens of 
tin plate, of vessels made of tinned iron, of tin spoons, and 
iron spoons coated with tin, both teaspoons and tablespoons, 
and find in almost every instance that the tin is alloyed with 
lead; in almost every case the lead was present in some quan
tity, and often in very large quantity. Nor is the lead con
fined to the poorer qualities of tin, but some of the highest 
priced and 'first quality of tin plate ' contains a large quan· 
tity of lead. It is an astonishing fact that a large .propor
tion of the tinned wares in the market are unfit to use be
cause of the large quantity of lead with which the tin is al
loyed." 

The dangers that are likely to ensue from the use of arti
cles tinned with such an alloy are these: The alloy of tin and 
lead will tarnish, or, more properly speaking, oxidize much 
more readily than pure tin; and the oxide of lead thus forme!!. 
is very soluble in acetic acid or vinegar (forming" sugar of 
lead "), and also in lactic acid or the acid of sour milk; it 
will form, too, salts with malic and citric acids which exist 
in our common fruits, such as apples, cherries, strawberries, 
currants, etc. Indeed, as Dr. Kedzie very truly observes, 
any of our acid fruits when cooked in vessels containing any 
lead, or even when left in such vessels for some time, are 
very liable to take up some of the poisonous metal, and to 
become thereby unfit for food, inasmuch as all salts of lead 
are poisonous; and the danger is the greater because lead 
compounds are cumulative poisons. " A person may not be 
poisoned by one or two small doses, but even if a very min· 
ute dose is taken for a long time, the person may be llroken 
in health or even lose his life. " 

Fortunately the test for lead is a very simple and easy one, 
and almost everybody has it in his power to make the appli
cation of it and determine satisfactorily whether his tinware 
contains any of the poisonous metal 1n sensible quantity. 
For this purpose Dr. Kedzie recommends that a drop of 
strong nitric acid be placed on the tinned surface by means 
of a glass rod or splinter of wood, and that the acid be rubbed 
over a space as large as a dime, warmed gently until dry, and 
that two drops of a solution of potassium iodide be then 
dropped on the spot. If the tin contains lead a bright yellow 
iodide of lead will form on the spot. The test is one that 
can be very rapidly applied, and the results are decisive. 

GARY'S ALLEGED NEUTRAL LINE, 

Mr. G. T. :Milliken, in a letter to the Editor of the SCI
ENTIFIC AMERICAN, dated March 13, 1879, maintains that 
the explanation of the behavior of the nail, contained in the 
issue of the SCIENTIFIC AMERICAN, :March 8, page 144, is 
not correct. That explanation was as follows: "At a cer
tain point the nail leaves the sheet iron and falls to the 
ground, simply because, by reason of its approach to the at
tracting pole, it tends to fiy to it, but in leaving the piece of 
sheet iron, the force of gravitation acts more strongly than 
the force of attraction, and the nail consequently falls to the 
ground." 

Mr. Milliken's explanation is as follows:" The sheet 
iron armature, being polarized by the magnet, in turn 
polarizes the nail which is suspended from it, and this 
polarity (of the nail) is necessarily reversed when hrought 
within the direct control of the magnet, or sufficiently near 
thereto to be more powerfully affected by it than by the 
sheet iron, the power of which to increase its ability to can· 
trol the nail, as they both approach the magnet, depends 
upon its thickness and area." Mr. :Milliken's explanation is 
essentially the same as that which he criticises. The lines 
of force from a magnet, it is well known, radiate from the 
lJOles and diverge as the distance from the pole increases. 
This can be noticed in the ordinary experiment of the action 
of iron filings near a magnetic pole. 

The particles of the sheet iron armature of Mr. Gary are 
in the condition of the iron filings. Each one would sepa
rate from its neighboring particle and tend to fiy to the at
tracting magnet if it were not held to the neighboring parti· 
cles by the forces of cohesion and elasticity. The nail, how
ever, is in the condition of a detached particle of the arma
ture; its reversed polarity prevents its remaining attached to 
the last particles of the armature, and it falls, if it is not near 
enough to be attracted to the magnet. The lines of force of 
the magnet, however, act upon it just as they would upon a 
small iron filing and draw one end of it toward the magnet 
while the other end is repelled. When the armature and 
nail are very near the magnet, the nail is strongly attracted 
to the magnet, just as iron filings are strongly gathered 
about the pole. When the nail is at a suitable distance it is 
less strongly attracted to the pole, just as an iron filing is 
less strongly attracted to the pole at a little distance. In 
other words, a chain of magnetic nails, hanging together ver
tically by their mutual attractions end to end and suddenly 
submitted to the action of a strong magnetic pole placed at 
right angles to the chain, will separate and behave like iron 
filings, and also like :Mr. Gary's armature and its nail. The 
explanation of Mr. Milliken does not differ from that given 
in the issue of the SCIENTIFIC AMERICAN, March 8. In 
short, every particle of the armature tends to fiy to the mag
net; the nail, which for the time being is part of the arma
ture, also tends to fiy to the magnet. This tendency neces
sarily implies opposite polarities in the ends of any two neigh
boring particles which move in converging lines of force to 
the magnet. 
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