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HOW TO USE A FILE.
BY JOBHUA ROBE, M.E.

The excellence of a piece of work operated upon by a file
i8 only limited by the skillfulness of the operator, because a
file can be made of any required form and size, and the quan-
tity of metal it will cut away and the location of the same
may be varied at will, hence it is evident that it is possible

without cutting it. As a rule, however, it wiil be found that
cutting the teeth on one side throws a burr over the edge,
and it is necessary, unless in very fine files, to pass the safe
edge over the grindstone to make it absolutely safe.

In using parallel files for keyways it is often necessary to
finish with the end of the file only, so as to take any round-
It is to be especially noted that

|

|
‘ness in the keyway surface.

{shiugle from 100 to 250 Ibs. of iron. The carbon used for
| deoxidation may be either charcoal, coke, or anthracite.
The canisters are placed on end in an ordinary heated re-
verberatory furnace, on a bed of coke, and placed seven or
eight inches apart so as to allow a free circulation of heat.
The door is then shut, and without manipulation the work

|is done. In five or six hours the canisters with their con-

to perform with the file every cutting operation assignable | by giving the file a slight lateral motion at each forward |tents have consolidated into masses of metal, saturated with

to stecl tools.

'stroke and reversing the direction of that motion, so that the

liquid slag, and after being transferred to the squeezer are

The legitimate use of the file may be classed under four | file marks cross, there will be less liability for the file to pin | made into blooms and rolled to muck bar without reheating.

headings: 1. The removal of surplus metal. 2. To correct |
errors in the truth of work that has been operated upon by |
such machine tools as the planer and shaper. 3. The pro-
duction of small intricate orirregularforms. 4. To fit work

together more accurately than can be done by the use of

other tools. With reference to the first, the domain of the

file has of late years been greatly circumscribed by the in-

troduction of special machines which will finish small work |
sufficiently accurate to render subsequent filing unnecessary.

As a correcting process, however, filing still maintains a pre- |
eminent position from the fact that no other tool can be so

delicately or minutely applied, and it is found that work

produced by special or other machine tools, though suffici-

ently true for ordinary purposes, yet require correction in

all cases where the utmost attainable exactitude and smooth- |
ness are required. One of the main reasons for this is to be

found in that work to be opecrated upon in special machines |
requires to be held or ¢lamped firmly, and as a result is

almost inevitably sprung, Another reason is that in filing,

the work unclamped and thercfore unsprung may be tricd
to its place or to gauge, etc., and any detectable error rem-
edied.

On large work this is especially the case, and for this rea-
son the file is almost the only finishing tool.

In the production of small intricate or irregular forms the |
file is either used to originate a cutter or tool to be used in a
machine tool, or if but few of the pieces are required it is
applied direct to get out the work, machine toois being em-
ployed to rough the work out somewhat near to the requircd
shape.

It is always desirable that the surface to be filed should lic
horizontally level, and for ordinary work the face to be filed
should be about the same height as the operator’s elbow. If
the work is large and requires a long reach, it is better to be |
lower, while if it is very small, so that but little pressure is
required upon the file, it may be placed higher, so as to ren-
der less stooping necessary, and the eye may be able to add |
lta serutiny to the serse of feeling of the hand, upon which
principally successful practice depends.
level with the elbow the first joint of the arm is in a line
with the force required to push the file, which places less

"strain upon the arm. This is of great consequence in filing
chipped surfaces or removing a quantity of metal.

The teeth of a file are unequal in height, and as the file
warps in hardening it is evident that, even supposing the
operator to move the file in a straight line, the surface filed
would not be straight, hence files to be used upon flat
surfaces should be thickest in the middle and thinner at each
end of their lengths. This gives to the surface of
the tceth tops a curve or sweep in the length of the file, so
that if it should warp slightly in the hardening process the
effect iy to merely lessen the sweep on one side and increase
it on the #ther. This is of but little consequence, because
by altering the neight of the respective ends of the file to the
work any part of the file may be brought into contact with
the work and its action located to any required part of the
work. If the file is moved in a straight line it will file flat
8o long as the gurface is curved, but if the file is hollow in
its length it cannot under any circumstances file a flat sur- |
face, and one of the greatest objections to recut files is that |
the original curve is not maintained. The most expert me-
chanic, however, cannot move a file in a straight line, and
the curve of the file is usually about sufficient to compensate
for the variation of the stroke from a horizontal planc.

The level of the teeth across the file may cither be fiat or
glightly rounding, but in no case should it be hollow, for in
that case the two file edges would cut two grooves.

For convex surfaces a flat file is usually employed, but for
concave surfaces the file must be given a convexity greater
than the concavity of the work, so that any desired part of
the file may be brought into contact with the work, notwith-
standing a slight irregularity in the curve of the file. A
round flle should always be a trifle smaller in diameter than
the hole it is to be used upon, and before inserting it in the
hole the eye should be cast along the length of the file while
the latter is revolved slowly in the fingers. By this means
we may select the curve in the length of the file, and bring
it to bear upon the work so as to avoid filing the edges
away.

If we closely examinc a flat, square, or half round file we
shall find that the cutting edge of the teeth doesnot come fully
up at the corner, hence neither of them will file a clean cor-
per, but leave it slightly round; to remedy this defect the
only plan is to grind away the edge of the flat or one side of
the square file, making it smooth, or at least so that the

When the work I8 |

and the file will cut more freely, but with a lateral motion I

from right to left the file cuts cleanest. This is because the
deepest serrations forming the file teeth are diagonal and
nearest to the end of the file on the lefthand side, hence with
a motion from right to left there is a partial draw filing ac-
tion.

For finishing, very light strokes should be taken, the cross
filing being done with smooth files before the draw filing is
begun, and to prevent pinning a frequent application of
chalk should be given to the file teeth.

_ | —— O —
NEW SCREW CUTTING LATHE.

To meet the demand for a first class and yet low priced
screw catting foot lathe, Messrs. Goodnow & Wightman, of
128 Washington strcet, Boston, Mass., have perfected the
lathe shown in the accompanying engraving.

SCREW CUTTING LATIIE.

NEW

This lathe occupies a floor space of 23x36 inches, and the
centers are 44 inches from the floor. The whole weight is
266 pounds. The bed is 85 inches long, 5 inches deep, and
has double Vs for the carriage and tail stock. It swings 8
inches over the bed and 534 inches over the carriage, and is
18 inches between centers.

The head stock is back geared, and the cone has two speeds
for 114 inch belt, the smaller being 214 inches diameter, the
larger 5 inches diameter. This with the back gears gives
four speeds, the fastest being 1,100 revolutions of the arbor
to 100 of the balance wheel, and the slowest 75 revolutions
of the arbor to 100 of the balance wheel. This gives sufficient
range for all kinds of work.

The arbor in the head stock is 9 inches long, 1l inch
diameter in the largest part, and has a 33 inch hole through
it, making it very convenient for turning the ends of long
rods, making small screws, studs, etc. There is an attach-
ment in the head stock for reversing the motion of the car-
riage.

The idea of enveloping ore, with carbon and fluxes pro-
perly proportioned, in sheet iron incasements or canisters,
originated with Mr. Du Puy, and although partially suc-
cessful many years ago, it has only been within the past
year that quality and yield have been fully satisfactory. As
with many other inventions app:rently simple, much labor
and thought have been required to make it commercially a
practical success. We learn that now nearly all the metal
can be extracted by it that originally exists in the ore.

Much of the difficulty at first met in perfecting the pro-
cess was caused by the non-conducting nature of the mix-
ture. Heat penetrates very well through about two and a
half or three inches of ore and carbon in about five or six
hours; but to penetrate further than this such a high heat
and such a protracted time are required asto waste the ex-
terior surface of the metal, lessen the yield, and add largely
to the cost of fuel. It was this difficulty that suggested an-
nularcanisters, with an opening from top to bottom, through
which the heat passes, so that it can penetrate from the in-
side of the ring of ore and carbon as well as from the out-
side. This inside space is about six inches in diameter,
leaving in canisters of 16 inches outside diameter a ring of
mixture five inches in thickness.

With a thorough penetration of the heat, however, suc-
cess was not yet obtained. Itis well known that ordinarily,
in direct processes, every pound of silica carries off about
three pounds of iron in the slag, since there is no other sub-
stance present in sufficient quantity with which to combine.
Besides, to reduce iron ore to the metallic state in five or six
hours requires a high heat, and this tends to partially re-
oxidize the iron as soon as it is reduced.

It occurred tothe inventor that to dissolve the silica, which
is an acid, by the means of alkalies, would serve a double
purpose. Thesilica having a stronger affinity for the alka-
lies than for the iron, the iron would be saved, and there
would also be formed a glazing material, or varnish, to cover
and protect the metal from reoxidation. The use of alka-
lies proved successful, and secured a yicld of almost the en-
tire amount of metal contained in the ore.

The chemistry of the process is simple: the oxygen of the
ore unites with the carbon and passes off as carbonic oxide,
while the alkali combines with the silica and other impuri-
ties of the ore to form a glass, which is finally expelled by
the pressure of the hammer or squeezer.

1t is estimated that a reverberatory furnace, 8 by 14 feet
inside dimensions, costing, say, $2,000, will produce over a
ton of iron every six hours, or three and a half tons in 24
hours.

The metal has been proved by the analysis of Dr. Otto
Wuth, of Pittsburg, to be of great purity, three fourths of
the phosphorus existing in the ore being eliminated. The
iron, without mixture with any other stock, has also been
proved to make the finest steel, and it may be used for all
grades of crucible steel, the grade being regulated by vary-
ing the carbon in the crucible.

Coming finally to the cost, which is the crucial test of
commercial success, it is estimated that the crushing and
mixing of the material, together with the cost of the canis-
ters, will be from $6 to $7 to the ton of iron, and that at a
like cost of material blooms may be produced ata cost of
only $8 to $10 per ton above the cost of pigiron, while the
quality will be equal to that of the highest gradesof steel stock.
— e —

Facts.

The carriage has a rack and pinion for moving it by hand,
and a split nut moved by a cam on the face of the carriage |
to throw it into engagement with the feed screw. The tool |
post has a slot for tools 34x114 inch. Thetoolsare adjusted |
by a wedge made on the arc of a circle and fitted toa convex

washer. Gears for cutting threads from 8 to 48 accompany
the lathe. By compounding the gears other threads may be
cut.

The tail stock can be set over for turning tapers. The
spindle of the tail stock is {5 inch diameter, and hasa motion
of 3 inches.

The crank of the foot motion is adjustable, and the shaft
has swivel bearings. The balance wheel weighs about 60
pounds, is 2114 inches diameter, and hastwospeeds to match
the cone on the head stock.

For further particulars address Messrs. Goodnow & Wight-
man as above.

—— - ——
Our Iron Industry.

As supplemental to our article under the above heading,
in our issue of June 29, we mention Mr. C. M. Du Puy’s di-
rect process of making iron. This process has been in-

teeth points will meet the corner. Care should be taken to

select the worst side of the file to grind away, and this will |

be the side hollowest in its length. Sometimes a smooth
half round file is used {o square out a corner, in which case
the smoother the file the better.

Safe edge files are those which have one edge left without
teeth, so that it will not cut, the object being to enable that
edge to be moved against a flange or projection of the work

dorsed by Messrs. Miller, Metcalf & Parkin, of Pittsburg,
Pa. Rich hematites or magnetites are crushed and pulver-
ized, together with carbon and fluxes in the proper propor-
tions, in an ordinary Chilian mill, such as is generally used
for grinding the fix. This mixture is then filled intoannular

|
|

about 16 inches diameter and from 16 to 36 inches high,
holding each enough ore to make a cake of metal that will
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cylindrical sheet iron canisters, of No. 26 iron, which are’

Two Ways of Looking at the Same
An English scientific paper remarks as a curious physiolog-
ical fact that although open air life is so favorable to
health, yet it has the apparent effect of stunting growth in
early youth. While the children of wellto-dloparents, care-
fully housed and tended, are taller for their age than the
children of the poor, they are not so strong in after years.
«The laborers’ children, for instance, who play in the lone-
ly country roads and fields all day, whose parents lock their
cottage doors when leaving for work in the morning, so that
|their offspring shall not gain entrance and do mischief, are
| almost invariably short for theirage. The children of work-
|ing farmers exhibit the same peculiarity. After sixteen or
[ eighteen, after years of hesitation as it were, the lads shoot
"up, and become great hulking broad fellows, possessed of
immense strength. Hence it would seem that indoor life
forces growth at the wrong period, and so injures.” The
inference is plausible, but is wide of the mark. The chil-
| dren of the well to do are tall not because they are kept in-
| doors, but because they are well fed and saved from severe
exposire. The children of the poor are stunted not by too
much sun and air, but because they are ill fed. Give the
first class plenty of outdoor play, with their proper diet,
and they will be strong as well as tall; give to the laborers’
} children the food suitable to their years, and noamount of
'sun and wind will stunt them. On the contrary they will
'not have to wait till age brings capacity to turn strong food
to bone and muscle, and time to overcome the evil effects of
hard times in early life; but will grow from the first steadily
and sturdily.
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New Agricultural Inventions,

Henry H. Hatheway, of Clockville, New York, has pat-
ented an improved Machine for Picking Hops from the
vines which is simple, convenient, and effective. The ma-
chine is operated most advantageously by three persons—
one to pull and strip the poles, one to draw the vines
through the machine, and one to turn it. It may, however,
be operated by two persons, or even by one. In the latter
case the vines should be cut into lengths, so that the
operator can feed the machine with one hand while he turns
it with the other.

An improved Bag Holder has been patented by Joseph
Lanham Conway, of Bellefontaine, Missouri. This is a sim-
ple and effective holder for holding sacks or bags of various
sizes while they are filled. It consists in a frame which is
adjustable as to length and breadth, and is provided with
spurs for receiving the edges of the mouth of the bag to be
filled. The frame issupported by a standard upon which it
may be adjusted vertically.

‘William Carroll Smith, of Jackson, Tenn., has patented
an improved Seed Planter, which may be applied to an or-
dinary plow stock, and which may be used for planting corn
and pease in alternate hills, or either separately, and may
also be used for planting other seeds.

Jeremiah H. Boyle, of Delhi Mills, Michigan, has patented
an improved Vegetable Cutter, which is designed to furnish
for farmers, and for other agricultural and domestic pur-
poses, an improved machine for cutting roots and vegetables
in a rapid and easy manner, to be used for cooking or feed-
ing purposes, and supply thereby a feed that is more easily
masticated by the stock.

John H. Harter, of Nevada, Ohio, has patented an im- |
proved Horse Hay Fork, which is made with a single curved |
tine, to which is pivoted, a little in the rear of its center, the |
slotted lower end of a bar or standard. The standard is
slightly curved, and upon its upper end is formed an eye to
receive a hoisting rope, and to it, in the bottom of the eye,
is pivoted a pulley, over which the trip cord passes. The
end of the trip cord is secured in an eye formed in the upper
end of the bar. The lower end of the bar is pivoted to the
rear end of the curved tine. To the opposite sides of the
middle part of the trip bar are pivoted the outer ends of two
connecting bars, the inner ends of which are pivoted to the
opposite sides of the middle part of the standard. With this
construction the fork can be folded or closed into a compact
form for storage and transportation.

Mathew A. Andrews, of Willsburg, Jowa, hasinvented an
improved DraughtEqualizer, which consists inthe combina-
tion of a stationary cross bar, stay rods or braces, a right
angled lever, a connecting rod, and a bent lever, having its
outer arm curved into U form with the draw bar. Itis stated
that this peculiar arrangement of levers and rods forms an
effective equalizer for three horses.

Irvin J. Saunders, of Coleman Station, Ga., has patented
an improved Plow Stock. The object of this invention is
to furnish a simple and strong plow stock conveniently ad-
justable for varying the pitch of the plow.

—_— et r——————————

NEW CLOTH MEASURING APPARATUS,
Our illustration shows an automatic machine for measur-

ing textile goods, which is in process of introduction by
Messrs. White, Child & Co., of College Hill,
London. Its action will be readily under-
stood from the engraving. The treadlemove-
ment brings the cloth or other fabric across
the table and under the measuring wheel,
which imparts motion through worm gearing
to a dial at the top of the machine. Therate
of measurement is about 150 yards per min-
ute, and the fabric is rolled, or, in trade par-
lance, ‘“ blocked,” at the same time. Goods
of any thickness can be measured by this con-
venient labor and time saving apparatus, and
at stock-taking time it must provean invalua-

ble aid in drygoods stores.
—— e s

Moth Remedies.

To the question put a short time since by a
committee of the German Society of Railway
Companies, what means were in use, and had
been well tested, for preserving the cushions
in railway carriages against moths, forty-
three replies have been received by the direc-
tors of the Dutch Railway, from which it ap-
pears that the following means are employed :

Constant cleaning, airing, and beating of
the cushioned carriages (especially in the de-
veloping time of moths in the end of May),
avoidance of fold inthe cloth used, avoidance
of a mixture of horsehair with pig’s hair,
Persian insect powder, insect powder with
Spanish pepper or phenyl, camphor, Russian
leather, powdered alum, hemp leaves, phenol,
pine oil, zinc chloride solution, heating of the
cushions in dry air from 70° to 80° C., use of plush instead
of woolen cloth, use of seaweed instead of horsehair, avoid-
ance of sheep’s wool, occasional use of general compart-
ments as smoking compartments. The directors express
themselves to the following effect:

A generally approved means of keeping moths away from |
the cushions of passenger carriages has not yet been dis-
covered. Frequent airing, beating, and cleaning are useful

in this direction; as also, in greater or less degree, a number

Scientific dmerican,

of the above mentioned substances when applied to the
cushion material. After entrance of moths a thoroughclean-
ing of the material is necessary.

GAMPERT'S WOOD-SOLE SHOE.

The invention herewith illustrated consists in a wooden
soled shoe in which the sole is made in two parts, between
which the edgesof the upperare clamped. Said parts are
secured by a wedge block formed upon or attached to the
insole and by screws. The shoes are, weare informed, easi-
ly and conveniently made, and are neat, strong and durable.
Fig. 3 shows the inner sole, A, to which the upper is at-
tached; also the wedge block, B. TFig. 2 is a sectional view

GAMPERT'S WOOD-SOLE SHOR.

of both soles, showing the wedge block in place. At Cisa
metal plate which prevents the screws from splitting the in-
sole. Fig. 1 shows the complete shoe, with a portion of the
sole covering removed to exhibit the wedge block.

This device was patented through the Scientific Ameriean
Patent Agency, May 14, 1878, by Mr. W. Gampert, of
Keokuk, Iowa, whomay be addressed for further particu-
lars.

Science and Sentiment.

At the anniversary of Founder’s Day, which was lately
celebrated at the Adelphi Academy Building, Brooklyn, Pres-
ident Noah Porter, of Yale College, spoke as follows on the
relations between science and sentiment:

““ Much has been said of late concerning a supposed an-

—0

NEW CLOTH-MEASURING APPARATUS,

tagonism between science and sentiment, or, as it is often
called, sentimentalism. A few examples will best illustrate
this antagonism as it is considered by those who accept it.
Sentiment, we are told, in the old time encouraged the poor
and sick folks to gather about the church doors or lie along
the wayside, thinking they might move the pity and receive

the alms of their fellow men. Science has taught man to
gather them into asylums and hospitals, where healing and
relief may be dispensed with wise judi_(;iousness, with neither
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waste nor fraud, nor with encouragement to idleness and
imposture. Sentiment would dictate that a prompt and gen-
erous relief should be supplied to all who are in distress, es-
pecially if guiltless of crime, and that for such persons alms-
houses and homes for the friendless should be made comfor-
table, if not attractive, homes of solace and rest. Science
lifts up her voice against lavish and indiscriminate public
charity, and refers us to the established principlesinrelation
to the care and management of pauperism and misfortune,
which it has matured out of the business experience of many
generations, Sentiment would compel two young persons
to marry as soon as they take aliking to each other, regard-
less of age, adaptation, health, or the means of subsistence.
Science rudely steps in between them, sternly forbids the
bands, and reads a solemn lecture to the parties upon the sin
against society and humanity of contracting an early or- an
improvident marriage. Sentiment asks for unlimited credit
and the indefinite deferring of pay day. Science affirms that
unless credit is restricted and payment is enforced both lender
and borrower will be ruined. Sentiment charms the heart of
the people by saying that indefinitely deferred promises topay
by the best government in the world ought to be, and there-
fore is, the best money in the world. Science cuts short its
harangue with the argument that if this were true all the
world would be eager to take this money at a premium. Sen-
timent demands free trade on one side because every man de-
sires to buy in the cheapest market, and protection on the
other because home industry ought to be encouraged. Sci-
ence rejects such argument, and calls the free trader and the
protectionist sentimentalists. Sentiment demands that the
profits of labor and capital shall be equally divided; but sci-
ence contends that if the demands of sentiment were allowed
there would be scant profits to be divided; that capital would
vanish like a mist, and labor would beg for employment upon
any terms.”

-0
—

American Coal in Europe.

The United States Consul at Genoa reports that impor-
tant results are likely to flow from the recent effort of a
Philadelphia coal company to introduce American anthra-
cite coal into the non-coal-producing regions of Southern
Europe. Two cargoes have been received during the past
quarter, and the experiment, which at first threatened failure,
has proved a gratifying success. When first put on the
market the highest bid was 22 francs ($4.25) per ton—an
amount insufficient to cover freightage from New York.
On its becoming known that the coal was well adapted for
smelting purposes, the price at once advanced to 40 francs
($7.72) per ton, which covers cost and freight, and leaves a
fair margin for profits. Heretofore, English coke, selling
1 at 60 francs ($11.58) a ton, has been almost exclusively used
by Italian iron founders; but as American anthracite, on
trial, yields equally good results, if not better, there is no
reason why it should not command the market. Over
200,000 tons of English coke areannually consumed in the
Mediterranean basin. For this trade, American anthracite
bidsfair to become a successful competitor.

An Active Volcano in the Moon,
‘When examining the surface of the moon, May 27, 1877,
|Dr. Hermann J. Klein of Kéln, noticed what seemed to
him to be a new crater on the Mare Vaporum,
a little to the northwest of the well known
crater of Hyginus. Being deep and dark,
and about three miles in diameter, it formed
a conspicuous object on the dark gray Mare
Vaporum. Having frequently observed this
region during the last twelve years, Dr. Klein
felt certain that the crater was new. Com-
municating his observation to Dr. Schmidt,
of Athens, he was assured by that veteran
selenographer that no such crater appeared
in any of his numerous drawings of that
part of the lunar surface; nor is it shown by
Schroter, Lohrmann, or Midler, who careful-
ly drew the same region with the fine refrac-
tor of Dorpat. In April, 1878, Dr. Klein
laid the discovery before the Selenographical
Society, and since then the new crater has
been observed by several English students
of the moon. The Mare Vaporum lies
close to the center of the visible surface
of the moon, so that objects in this re-
gion are very slightly affected by the lunar
librations. The region has been closely
studied by many, and as it contains several
well known craters, some of them less than a
mile in diameter, it is cvident that the large
crater described by Klein is new.
——rr——————
TicaDouloureux,

A patient who for several years had suf-
-fered from an - intense neuralgia facialis came
under the treatment of Professor Peters, of
Paris, who put him under a treatment of six grains of bro-
mide of potassium, the dose repeated thrice daily for the
first month, four grains thrice daily in the second month,
two grains thrice daily in the third month. The result is
reported as being astonishing.

Great success is claimed by Professor Gubler in the use of
aconitum napellus for the ordinary form of facial neuralgia,
| particularly when congestion is present.
| Professor Lee, of the ¢ Hotel Dieu,” Paris, relates a case
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