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we also stated at the time to be well calculated to create a
suspicion of partiality, and not at all likely to impress inven-
tors with the idea that the Patent Office was perfectly fair in
its dealings. Mr. Leggett, however, in a recent letter to the
Northwestern Lumbermen, gives explanation of his course in
the matter, and statesthat he felt bound to order the grant of
the patent from the fact that thecourtshad decided that the
public use of an invention, between the time of first applica-
tion and that of the grant of a patent, if without the consent or
allowance of the applicant, could not be construed as a public
use in such sense as to prevent the grant of a patent. Re-
garding the merits of the present controversy, and especially
in relation to the validity of the patent, the ex-Commissioner
unreservedly speaks his mind as follows :

“] knew that the doctrine as laid down by the Court would grant
the patent; yet I just as well knew that the patent ought not to be
granted, and I believed that it would not be valid if granted. I
have never believed from that time to this that the patent could
stand a thorough litigation. I believe, if properly placed before
anycourt of competent jurisdiction, they will declare it to be in-
valid. 1Iso expressed myself upon it openly and fcequently before
the patent issued, upon its issue, and on every occasion I have

had to do so ever since. I believe the whole thing to bea fraud up-
on the publie.”

To review the long array of arguments bearing upon the
validity of the patent would require more space thanis at
our present commwand. It isenough to hope thateverything
relating to the case will be thoroughly ventilated during the
approaching trial. If a broad flood of lightcan be shed into
the inner history of the circumstances attending the passage
of the act of Congress, and of the descents made by the
Woodbury psople upon the manufacturers who, for a score
and over of years, have undisturbedly used the pressure bar,
we have little doubt but that the public will be treated to a
most interesting record of jobbiny and rapacity.

- by
EXPANSION AND CONTRACTION BY MOISTURE.

The effect of water or moisture on certain porous mate-
rials varies, under slightly different circumstances, so as to
be apparently inconsistent. The general effect is to cause
an increase in size, as the water is absorbed in the pores by
capillarity, which causes them to enlarge, the watery atoms
acting as so many wedges, forcibly driven in, causing a
general expansion of the body: a sponge is the type of this
kind of expansion, as, its structure being similar in all di-
rections, the effects are also alike all round.

A piece of wood presents otherconditions. The fibers are
directly connected, and thisconnection is longitudinal, while
the pores are between the fibers transversely. When, there-
fore, the pores absorb water, its particles do not enter be-
tween the lopgitudinal connections, but between the trans-
verse ones, and the result is a transverse expansion or
swelling, while the length will not perceptibly increase.
This swelling by moisture and the subsequent shrinkage by
drying are always in a transverse direction, and are familiar
and well understood.

Paper, whether made from wood or any other fiber, will,
by theinfiuence of moisture, expand in all its dimensions, if
the fibers lay in all directions. Such is the case with the
hand-made paper, once in universal use, but now only known
in the form of some drawing and writing papers; but in the
machine-made paper, especially if made from long fibers, such
as those of jute, the fibers lay more or less in the direction in
which the paper moved on the machine by which it was
made. This fact is easily ascertained by trying to tear it,
as it will tear much more easily longitudinally with the
fibers than transversely across them. Such paper will ex-
pand by moisture less longitudinally than transversely; and
if a paper hygrometer be made, for estimating the amount of
atmospheric moisture by the elongation of a strip, the little
instrument will be much more sensitive if the strip be cut
transversely to the direction of the fibers than if it is cut
longitudinally, or parallel to this direction. 'I'hese condi-
tions are still more obvicus with wood, and hygrometers
have been made of long strips of very porous wood, glued
together end to end, but all cut transversely to the board.
Very sensitive instraments have been constructed in this
way., A long human hair has been used for the same pur-
pose. It elongates by moisture; and when one end is fixed,
and the other end wound around the axis of a hand moving
over a dial, the slight elongation may be magnified, and a
tolerably reliable instrumeni obtained, the credit of the in-
vention of which belongs to De Saussure. Ifa hemp or fiax
rope, in which the fibers are not twisted, but lay all parallel
and longitudinally, could be made, it would increase by
moisture in thickness, and not at all or very little in length.
All ropes, however, are held together by twisting the fibers,
giving the whole the form of a long screw; and then the
effect of expansion in thickness by moisture influences in
a peculiar way the length, it thickens the strands, and,
although it has the effect of tightening the twists, as if the
rope were more tightly twisted, it shortens the length; and
the shortening by moisture or water varies directly with the
degree to which the rope was twisted in making. This
effect is very perceptible in clothes lines, which will become
quite taut when wet, so much so, indeed, as often to extract
the hooks to which they are attached, or pull the poles out
of plumb. One of the most striking instances of this kind
which we ever witnessed was with a bell rope in a light-
house on the coast of France, nearly 300 .feet high, with a
first class revolving Fresnel light on top. The attendants
were signaled by means of a bell at the top, pulled by
a twisted hempen cord suspended inside the tower; and this
cord became a perfect hygrometer. On dry days it hung
dowa to about three or four feet from the ground; while on
woist days the end was six fest from the earth. and on very

wet days even more, so that it had to be elongated in order
to be always within reach.

The practical applications of these properties are, besides
the use of hygroscopic substances for hygrometers, the in-
sertion of dry wooden wedges in grooves made in stone in
quarries, by wetting which they swell and detach the stones;
this is largely employed in the millstone quarries in France.
The swelling, untwisting, and shortening of ropes by water
isoften made use of to produce a strong traction for a short
distance. As a most remarkable example of this kind, it is re-
corded that, in the reign of Pope Sixtus, the Fifth, a colossal
obelisk, which had been brought from Egypt,was being erected
in Rome; it was ordered that, during the difficult and critical
operation of raising it, a profound silence should be observed
by the spectators, so as not to interfere with the commands
of Zapaglia, the engineer and architect, who had made
all the calculations for the machinery required, so as to se-
cure the success of the enterprise. When the obelisk was
raised, however, he found that he had not sufficiently taken
into considerationthe stretchingof the ropesby the enormous
weight; he saw that the obelisk was lifted about half an
inch less than the hight of the pedestal on which it had to
stand. Fortunately, at this critical moment, he remembered
the effect of water on ropes, and his voice was heard, in the
universal silence, ordering the ropes to be wetted. This was
at once done, and in a minute the obelisk was raised, by the
contraction of the ropes, to the right hight, and successfully
placed on the pedestal.

MAN A8 AN AUTOMATON.

A little more than a year ago Professor Huxley startled
the world with his famous paper on ¢ Animals as Automa-
ta.” In that paper, this lucid writer and bold thinker
used the word automaton in much the same sense as we use
the adjective automatic, namely, to describe something
which acts involuntarilv, and not, as Webster defines it, ‘‘a
self-moving machine, or one which has its driving power
within itself.” Professor Huxley meant to say that the
movements of animals were directly caused by external im-
pressions, independently of any exercise of will power; in
other words, they were machines, upon which certain causes
produced certain effects. We are not yet ready to acknowl-
edge ourselves as automata or machines (and really thetwo
words mean the same thing), even if so great a philosopher
as Huxley should tell us we were.

The differences between a man and a machine are numer-
ous. Inthe variety of work performed, man surpasses any
engine that he has yet devised, although many of his ma-
chines surpass in perfection their builder. Where great ac-
curacy, great delicacy, or great strength are requisite, the
machine outstrips the man; and yet so simple a motion as
that of walking has been but poorly imitated by ma-
chinery.

The superiority of & man to a machine is shown by his
ability to devise and construct machines; it is, in fact, the
superiority of mind to matter. But between the machine
which can do nothing but what it was expressly built for
and the intelligent thinker and inventor who planned the
machine, there are all theintermediate stages represented by
different members of the human family, There are men of
little brains and much muscle, men of big brains and less
muscle; men who plod along, year after year, in the paths
which their fathers trod, and men who put all their heavy
work on muscles of steel and of leather. The proportion of
wide-awake, thinking men todull routine plodders in differ-
ent countries or sections of country is easily determined by
the relative number of patents taken out in that country;
and measured by this standard, the United States contains
the least proportion of automata.

But there is a word to De said in faver of automata or
man machines, KEven now, toward the close of this nine-
teenth century, there remain many kinds of labor which can-
not be done by machinery. There is also a large number of
men, and women too (for the fair sex are not to be excluded
in this classification), required to tend the machines, feed
them, prepare work for them, and fill up the gapsin their
work. For someof these positions there are required skill,
thoughtful care, presence of mind, nerve, and' ingenuity.
Yet the more nearly all our motions resemble those of a ma-
chine, the greater isthe amount of work we can doin a
given time, and the less the fatigue. Asthe movements be-
come automatic and regular, removed apparently from the
control of the will, they become more rapid and easier.
Why has division of labor accomplished so much? Chiefly
because a man whose sole work it is to do one particular
thing not only comes to do it better, but learns to do it with
the least expenditure of time and the least exertion of brain
and muscle; in fact he works very much like a machine.
The compositor's hand travels the same road every time as it
goes from the case to the stick; the bricklayer always seizes
his brick with the same hand, and makes no unnecessary mo-
tions in conveying to its place, in preparing its mortar-lined
couch, or tapping it home; the shoemaker whose sole labor
isnailing on heels goes through the few simple motions au-
tomatically, no more stopping to think which toolis next re-
quired or where he is to look for his nails than an old wo-
man when knitting thinks about the stitch, or an ordinary
person thinks what muscles he is to call into play when he
is walking, Boes a rapid penman ever stop to recal the
shape of a letter, or do his words and thoughts flow autom-
atically from his finger ends? The fingers of an experienced
player find the keys of his piano as a compositor finds his
type boxes, or the hand knitter her needles and yarn, auto-
matically.

Habit is another term often employed to designate what
we do automatically, but habit applies alike to mind and
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muscle. A man accustomed to smoke or drink does not do
these things without thinking about them; habit only
causes and strengthensthe desire. On theother hand a man
who habitually swears, like a woman who bites her finger
nails, does it unconsciously, and hence automatically. It is
acknowledged to be a good thing to possess good habits, and
not merely be free from bad ones: so it is equally desirable
for a man employed in any specialty to acquire the simplest
and best way of doing his work; this way selected, let him
adhere to it perseveringly until it becomes automatic. Let
the habit become fixed, and he will find his speed increase
and the exertion diminish. To accomplish this desirable end,
it iz, however, absolutely necessary that no superfluous
movement be made. In feedinga small hand printing press,
where each card must be laid on separately. if the cards be
piled in such a manner as to involve turning each one over or
around, the speed is reduced at least 10 per cent. Every mo-
tion, however slight, which must be repeited 50 to 100 times
per minute is time-robbing. The writer who crosses hist’s
and dots his i’s cannot write so fast as he who does not.
Theman who spells bought, through, received, etc., in taeir
simpler forms bo’t, thro’, and rec’d, saves a large percent-
age of time; and if all the silent and useless letters were
omitted, the most hasty scribblers could find time to write
distinctly. As that systemof shortband which has the few-
est strokes consistent with legibility receives the preference,
so that language which uses the fewest and shortest words
to express an idea perspicuously deservesto become the uni-
versal language of the commercial world.

‘“ Practice makes perfect” is a good old proverb and a true
one; but what is the use of perfection in bad methods? The
mau who always carried a stone in one end of the bag to bal-
ance his grist may have arrived at perfection in the selec:
tion of a suitable stone; but what gain was that? First use
your brains in devising the shortest and quickest methods,
then by practice learn to do them automatically, and you
have a maximum of speed with a minimum of labor.

AMERICAN INVENTIONS RE-DISCOVERED IN EUROPE,

It is no unfrequent thing for us to meet, in the columns of
European papers, notices published with all the flourish pe-
culiar to the first announcements of strikingly novel ideas,
concerning old American inventions, long known and used
here. Here are two examples in point: ‘“ A French black-
smith has devised a perforated plate,put in rotation Ly clock-
work,and intended to be placed behind the lock of a safe. The
consequence is that the safe cannot be opened except at cer-
taintimes during business hours, when there is no danger of
any robber intruding into the offices.” Thisis from a Jate
number of Neture, one of the keenest of English scientific
weeklies. A chronometer lock was patented in this country
by John Y. Savage in 1847, and has for years been in use
here upon safes in banks, government treasuries, and busi
ness houses. The French blacksmith and Neiure's item are
twenty-eight years behind the age.

The second paragraph begins as follows: ‘< Of all the ex
traordinary discoveries which have been announced of late,
Germany sends us the most surprising.” After which, the
English Textile Manufacturer proceeds to describe wool made
from liquid furnace slag by blowing through it a steam or air
jet. This is not a German discovery. It was invented by Mr.
JohnPlayer, deceased, and patented here by Amelia Player,

of Philadelphia, Pa , his administrater, May 31, 1870. De-
scriptions of beautiful examples of this curious product have
heretofore been published in our paper.

SCIENTIFIC AND PRACTICAL INFORMA TION,

10 FIX PAPER ON DRAWING BOARDS,

Take a sheet of drawing paper and damp it on the back
side with a wet sponge and clean water. While the paper is
expanding, take a spoonful of wheat flour, mix with a little
cold water, and make it a moderately thick paste; spread the
paste round the edge of the drawing paper one inch wide
with a feather, then turn the drawing paper over and press
the edges down on the board. After this take four straight
pieces of deal wood, 4 inch Ly 2} inches wide; place them
on the edge of the drawing paper, and put a large book or
heavy weight on each corner to make the paper adhere firm-
ly to the.board. In about an hour’s timethe paper will be
straight and'even, and quite ready for executing a drawing.
When the drawing is finished, take a sharp knife and raise
one corner of the paper, then take a scale, run it round the
edges, and the paper will come off easily. ‘[urn it over and
take the dry paste off with a knife, and all will be perfectly
clean, and no paper will be wasted.

A MICROSCOPIC BI-CENTENNIAL.

The city of Belft., Holland, has recently celebrated the Dbi-
centennial anniversary of the discovery of microscopic in-
fusoria by Antony Van Leeuwenhoek. Public memorial ser-
vices were held, a monument unveiled, a banquet partaken
of, and the discoverer’s instruments displayed. It is some-
thing new to witness people of all classes in a city taking
part in an enthusiastic celebration of a discovery made two
hundred years ago, and regarding which the average indi-
vidual knows so little.

Fast HORSEBACK RIDING.—At a fair at Waco, Texas,
lately, a horseman rode for a wager sixty miles in two hours
and fifty-five minutes, using relays of ordinary Texas horses
to the number of forty-two. Hislast mile was made in two
minutes and seven seconds, and his time for the sixty miles
was five minutes better than the best time ever recorded in
this method of racing.

FARADAY established the fact that gases are but the vapors

of liquids possessing a Very low boiling point,
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