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A NOVEL NAIL-FORMING MACHINE,

An ingenious apparatus for rolling nails from a con-
tinuous length of stock has been devised by Mr. Sextus
L. Reed, P. O. Box 31, Gallatin, Tenn., which appara-
tus is designed especially to produce a triangular nail,
although other forms can also be made. The features
of novelty in the invention are to be found in the
means for cutting the stock into lengths and for form-
ing the points and heads. Fig.1 is a general perspec-
tive view of the machine; Fig. 2 is a sectional eleva-
tion; and Fig. 8 is a section showing the cutting
devices.

The machine includes in its eonstruction a substan-
tial frame on which is mounted a driving-shaft, actu-
ated at one end by a pulley, and provided at the other
end with a pinion, engaging a spur-gear, rigidly secured
to a hollow shaft formed in two sections. Two addi-
tional hollow shafts are also employed, each of which
is likewise formed in two sections. The three hollow
shafts are triangularly arranged and carry dies, each
comprising two circular side sections rigidly secured
to the sections of the corresponding hollow shaft.
Bolted between the side sections is an intermediate or
face section of hardened steel, serving to roll the stock
in conjunction with the intermediate or face sections
of the other hollow shafts. Upon the side sections, it
will be observed, are gear-teeth, meshing with those
of a mating dieand transmitting the motion received
from the driving shaft first mentioned. The inter-
mediate sections are formed with radial recesses
which 'receive beveled, spring-controlled punches.
The butt of each punch carries a roller which,
as the die turns, travels over a stationary shaft pro-
vided with .a cam and contalined within the hollow
shaft of the die. As the die rotates, it is evident that
the punches will be periodically projected to cut the
stock, and automatically returned by their springs.
The side sections of the dies, at the outer ends of the
radial recesses, are forined with transverse openings
into which the stock is pressed to formn the triangular
head of the nail, the beveled ends of the punches
serving to produce the points. Any desired number of
punches may be used; but in the machine illustrated,
four punches are provided for each die, so that four
nails are formed at each revolution. The dies are so
arranged that, in turning, they cause the punches to
register with one another. The cains are so disposed
that three meeting punches (Fig. 2) are thrown out and
made to sever the stock to form a nail. The meeting
bevel ends of the punches produce the point of the
nail. At the same time the stock is pressed into the
transverse openings of the side sections to form the
head. Each of these operations, of course, is performed
on a different section of the stock, the nail having its
point formed by one set of punches and its head in the
set of punches immediately following. By changing

REED’S NAIL-FORMING MACHINE.

the form of the face or intermediate sections of the
dies, nails of any desired shape can be made.

WE have already referred to the restoration of the
Crystal Palace. The first portion of the work has
been done, that is, the re-roofing. The transept which
has been completed is 384 feet, long, has semi-circular
spans of 120 feet and the height from the floor to the
central point is170 feet. The original form of the roof,
that is, of the ridges and furrows, designed to resist
the attacks of hail storms, has been preserved.
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ELECTROENGRAVING.

It is only within recent years that mechanical pro-
cesses have been devised which have very considerably
simplified the work of producing engravings. And of all
mechanical means of making plates, that of embosging
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Fig. 2.—AUTOMATIC MACHINE FOR CLEANING THE
PLATE.

or stamping is the most important. But in order to
produce a steel plate by the process of embossing, a
die is necessary which must be laboriously cut by hand.
Casting and electroplating have been resorted to, in
order to reduce hand-labor ; but the results have been
so exceedingly poor, that the art of a skilled craftsimnan
has ever been required to engrave the wrought or rolled
steel dies. With the object of accomplishing results
which could not be attained by casting or electroplat-
ing and of performing mechanically much of the work
which has hitherto been done only by hand, Herr
Josef Rieder, a German inventor, has devised a process
which he terms ‘* electroengraving.”

In electroengraving an electrochemical etch-
ing agent is employed. If two steel plates be
plunged in a solution of ammonium chloride,
and the one plate connected with the positive
pole, the other plate with the negative pole of
a source of electricity, iron will be eaten from
the positive plate, and will form a solution of
iron chloride, from whieli iron is again precipi-
tated upon the negative plate. If parts of the
positive plate be covered with shellae, only the
unprotected portions will be eaten away, and
thus a pattern will be produced. This process
of etching has long been known and has been
applied in the arts. But it has been applied
only to plane surfaces, and not to such plastie
forms as reliefs. In electroengraving, on the
other hand, the plate is not covered; but,
nevertheless, means are employed for bringing
the solution into contact only with the desired
portions of the plate.

The most approved form of apparatusat pres-
ent in use consists of a glass vessel, g, provided
with a cover having a central aperture flanged
to hold a rubber cup, the bottom of which is
perforated. Within the rubber cup a plaster
of paris form is held, upon which the design
to be reproduced has been cast. Upon the
upper or modeled surface of the form a steel
plate, A, rests, which snugly fits the aperture
in the cover of the vessel, so that it cannot be
laterally displaced. The vessel, g, contains a
solution of ammonium chloride in which is
plunged a steel plate, K, connected with the
negative pole of a source of electricity and con-
stituting the cathode. The steel plate, 4, is
connected with the positive pole and constitutes the
anode. The ammonium chloride is absorbed by the
plaster form, E, so that the steel plate, 4, is practically
in contact with the solution. When the circuit is com-
pleted, ehlorine is released at the anode, which, com-
bining with the iron, forms a solution of iron chloride.
The anode is gradually eaten away, so that new points
of the metal come into contact with the plaster cast.
The process is.-completed when all parts of the anode
have been acted upon by the plaster cast. With this
apparatus the inventor found it necessary to remove
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the steel-plate, A, at intervals of 20 seconds, to clean it
with gum water and to brush fresh ammonium chlo-
ride upon the relief surface of the plaster cast.

The inventor attained good results with this appa-
ratus. But evidently the constant cleaning by hand
was a process too laborious for the practical utilization
of the inventon. A machine was, therefore, devised, the
function of which was to accomplish automatiecally
what was formerly effected by hand.

After various improvements and modifications this
machine finally took the form shown in the second of
our illustrations, The plaster casts (several are em-
ployed in the practical application of the invention)
are held by means of two serews upon a vertically mova-
ble table, which receives its motion from an eccentric.
Above this metallic table is an adjustable holder in
which the plate to be etched is mounted. Behind the
table is a carriage with a rotary brush, which is also
driven by eccentrics, and which is adapted to passbe-
tween the plaster cast and the plate, in order to
remove the refuse from the eaten steel. Water is sup-
plied to the brush by a perforated pipe. Above the
cast a sponge roller is mounted which distributes fresh
solution over the relief surface.

The plaster cast is brought into contact with the
plate by means of the movable table, for a period of
15 seconds, then returns, and permits the cleansing ap-
paratus to operate. When the cleaning carriage has
returned to its normal position, the table again brings
the cast into engagement with the plate, these opera-
tions being repeated until the plate is completely
etched. Itis particularly important that the cast be
brought into contact with the plate as gently as pos-
sible ; nevertheless, it is impossible to protect the cast
when but a single point touches the plate. To pre-
serve the cast the inventor employs a safety device
which relieves the single point of the pressure so
far as possible. The machine is provided with an
arrangement for casting plaster forms to take the place
of those which have been worn away.

A current of 12 to 15 volts pressure is used. The cur-
rent strength is automatically regulated to conform
with the area of the contacting surfaces, and for plates
200 X 300 mm. {8 X 12 inches) can attain a maximum of
50 amperes.
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AN AUTOMATIC COUPLING FOR AIR-BRAKES.

The illustrations presented herewith, picture a coup-
ling invented by Thomas H. Patching, of Strathfield,
and Robert H. Finch, of Burwood, New South Wales,
whereby the air-brakes of a train can be connected and
disconnected automatically.

The device comprises a right and left part. The left
part, 4, consists of a round tube, B, passing through
the sole-plate of the car, and supported by a bracket
in whieh it moves freely. The tube, B, furthermore
passes through a egllar attached to the sole-plate,
and is surrounded by a strong coiled’ spring, which
serves to keep the left part pressed forward into posi-
tion, and permits backward and forward play of the
cars.

The right portion comprises a square metal. bar, &,
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passing through the sole-plate of the car and provided
with supports and springs similar to those of the left
portion. The right portion is provided with a funnel-
shaped orifice and an air-pipe (Fig. 1).

As shown in Fig. 2, the tube, B, carries a hollow
eylinder ending in a nozzel. On the cylinder are two
gripping lugs, F, one of which is shown in Fig. 3 and
both in Fig. 4, and two longitudinal guide pieces.
On either side of the cylinder a pin, D, projects.
Within the right part are two cylinders of unequal
diameéter, thus forming a shoulder. The larger cylinder
is provided with two helical openings to engage the
pins, D. In the smaller of these eylinders slides a spring-
pressed, hollow piston, B, having an air-pipe connec-
tion whiecli is designed to engage a left-handed helical



JuLy 14, 1900.

opening in the smaller cylinder. Attached to the air-
pipe connection are two lugs which are adapted to lock
with the lugs, F, on the left part.

When two cars are brought together, the left part
enters the orifice of the right part which is funnel-
shaped to insure the entry should the ears be un-
equally laden or located on a curve. The horizontal
cross-pins, D, enter the helical slots provided for them ;
and at the same time the nozzel at the end of the
tube, B, enters the hollow piston, @. The continued
pressure of the two cars causes the cross-pins, D, to
travelalong their helical slots, causing the left part to
rotate in one direction, while the forward pressure of
the left part forces the sliding piston back, carries the
air-pipe connection previously referred to along its
left-handed helical opening, so that the piston, @, is
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carried upon piling. The largest of these was a new
double-deck structure, only recently completed, while
the others had been more or less renovated, and in one
case considerably lengthened. Most of them were of
the standard type of construction, which, unfortu-
nately, in the light of the recent disaster, is used
almost exclusively on the water front of New York
harbor. Piling is driven over the whole area to be
covered by the piers and capped with 12 by 12 tim-
bers, upon which are laid the joists and wooden floor-
ing. The sheds on the majority of the older piers are
built with wooden posts and roof trusses, and are wood
sheathed.

At the time of the outbreak of the fire, which, accord-
ing to eye-witnesses, started about five minutes to four
on the afternoon of June 30, the situation at these

21

the eastward record to Southampton of five days
seventeen hours and eight minutes, and a westward
record of five days twenty hours and ten minutes.
She is 648 feet in length, 66 feet in beamn, and has a
displacement of 20,000 tons. With a horse power of
27,000, she has a record speed across the Atlantic of
over 2214 knots an hour.

The next pier to the south, Number 2, was accommo-
dating the steamer, *‘ Saale” of 5,267 tons register, one
of the older vessels of the Company, which was con-
structed in 1886 at Glasgow. She is 455 feet in length
and 48 feet in beam, and was known as one of the
popular vessels of the line. Only a few hours before the
disaster the steamer ‘* Aller ” had sailed from her birth
between piers Nos. 2 and 8. At pier No. 3 there were
several lighters and barges. Itshould be mentioned
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caused to rotate in an opposite direction. These two
opposite rotary movements force the lugs, £, under the
grips on the air-pipe connection, thus forming a tight
joint. The mere acts of separating the cars, causes the
movable parts to rotate in the reverse direction to un-
couple the pipes.

DTS SN S —
THE BURNING OF THE NORTH GERMAN LLOYD
STEAMSHIPS AND DOCKS, HOBOKEN, N, IJ.

The record of disasters from fire in New York con-
tains nothing more terrible than the conflagration
which occurred on the afternoon of Saturday, June 30,
by which between three hundred and four hundred
lives were lost, many of them amid circumstances of
unspeakable horror, while three of the largest steam-
ships, of the North German Lloyd Company, and the
four piers which constitute the landing facilities of the
company at this port, were destroyed.

The docks of this great company. which together
with those of its rival, the Hamburg-American line,
are located on the New Jersey shore of the North
River, at Hoboken, consisted of four large piers

docks was as follows: To the north was the new pier,
about €00 feet in length, recently completed by the
company, and generally known as the Thingvalla
pier. On the south side of it was lying the steamship
‘* Main,” a new vessel of 6,398 tons, recently constructed
by Blohm & Voss, of Hamburg, which came to New
York on her maiden trip only last April, and on this
fatal afternoon was loading for her second return voy-
age across the Atlantic. She had acecommmodations for
300 cabin and 800 steerage passengers, and was in every
respect a first-class ship. Next to the steamship
**Main” was pier number 1, with the steamer
** Bremen ” lying to the north of it, and the celebrated
‘Kaiser Wilhelm derr Grosse” moored on its south
side. The “ Bremen,” built in 1896 by Schichau in
Germany, was one of four huge vessels constructed
to carry a large quantity of cargo and a considerable
number of passengers. She was 500 feet in length, 60
feet in beamn, and had a register of 10,000 tons, and a
speed of 15 knots. The ¢ Kaiser Wilhelin der Grosse
is to-day the fastest of the great ocean liners, and one
of the most popular passenger vessels afloat. She holds

that all of these steamers had coal barges and canal
boats alongside, from which they were taking coal and
cargo, in preparation for the return trip across the
ocean.

It seems that on the fatal afternoon therewas lying in
thewmiddleof pier No. 3 a large quantity of cotton bales,
and it issaid that not far from this were over a hundred
barrels of whiskey. It is generally agreed that the fire
originated in the cotton, and it is supposed that the
extraordinary rapidity with which it spread was due
to the explosion of the whiskey and the scattering of
the inflamnmable contents over the cotton. Be this as
it may, it is certain that the fire swept through the
whole length of the pier with extraordinary rapidity.
It is stated by a captain of a tugboat, that althougn
he was only a quarter of a mile from the pier when
the smoke first appeared and mmade all haste across the
river, the structure was wrapped in fire from end to
end by the time he reached it. The spread of the fire
was greatly accelerated by a strong westerly wind,
and it is stated by eye-witnesses that within nine min-
utes from the time the first blaze was seen, the whole
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