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AN IMPROVED TIME REGISTER.

The illustration represents a register designed asa
convenience in factories, mills, ete., to facilitate keep-
ing the correct daily time account of the work of each
individual. It has been patented by Mr. Leverett W.

TIFFANY'S TIME REGISTER,

Tiffany, of Winsted, Conn. Figs. 2 and 3 are views in
perspective, and Fig. 1 is a sectional plan view. The
time sheet is placed on rollers within the casing, one
roller being, as shown in Fig. 1, on each side of a table
over which the sheet is drawn so that it may be readily
marked upon with a pencil or pen through an opening
or slot in the cover. The slot is preferably formed by
spaced glass plates fitted in thecover. Beneaththe plate

applied to turn the time sheet back except by one having
a key to the cover. The time sheet is preferably ruled
for each day in the week, and adapted, as shown, to
bring the columns in line with the opening in the slot.

NEW GERMAN ARMOR-CLAD CRUISERS.

As regards naval affairs, the Germans seem to be col-
lecting their thoughts. They are devoting much study
to foreign fleets, but are constructing nothing very
new. It would seem that no programme has as yet
been definitely resolved upon. The use that is to be
made of the extraordinary appropriation that has just
been voted is kept a secret. We propose to make
known at present two of the modern cruisers of Ger-
many—the Irene and the Princess Wilhelm, which be-
long to a new type called on the other side of the
Rhine the protected cruiser.

The Irene, which we shall alone describe, displaces
4,400 tons. She is 308 feet in length and 45 feet in
width. Her engine isof 2,000 horse power. She made
18 knots an hour on her trial trip.

This vessel is protected solely along her coal bunkers.
It is provided with an armor plate deck strongly
curved, so as to descend to a considerable depth be-
low the load water line. The engines, two in num-
ber, are placed in distant compartments totally inde-
pendent of each other. Each of them actuates a screw
under cover of the lines of the stern. The supply of
coal and ammunition is very large. Cruisers of this
type have to navigate by steam only, and their masts,
which are military ones solely, are deprived of yards.

The armament consists of a barbette battery of 14
sixinch guns, one on eachside, away forward, firing
through a port hole. Fouur sponsons, permitting of fir-
ing fore and aft, contain, each of them, one gun, and
comprise between them the eight other pieces, which
are placed simply upon the deck and have but quite a

NEW GERMAN WAR SHIP, THE IRENE.

at the right is held a narrow slate on which the names
of the employes are written, as shown in Fig. 3. The
rollers are turned to shift the time sheet by a key in-
serted in holes at one end of the casing, and to prevent
their turning back they are journaled in a spring plate
which lifts them against the top of the main frame
and acts as a brake. Attached to the cover is a plate
adapted to enter a slot in the main frame when the
cover is closed, and wholly prevent a key from being

BRIDGES’

‘WINDLASS.

limited field of fire. Upon the shields and in the tops
are installed eight revolving guns. Three torpedo
tubes are placed at the extremity of the ship. The
Irene carries a crew of 320 men.

Let us add that the present German fleet comprises
five ironclads remodeled prior to 1870. In case of war,
these vessels would form an open sea squadron. The
defense of the coasts would be assumed by four cruiser
corvettes, without masts, making scarcely 12 knots per
hour. The German navy includes in addition
the ironclad Aldenburg, a remarkable vessel,
21 gun boats, and an old monitor, the Arminius.
Its cruisers are well armed, and its torpedo
boats are numerous. There are also special
gun boats, which carry 8 guns, and are designed
for Africa.—ZLa Nature.

et —
AN IMPROVED WINDLASS,

The illustration herewith represents a wind-
lass specially designed for hoisting well buckets
and similar uses, and to be rapidly operated
with the least possible expenditure of power.
The several parts of the frame are bolted to-
gether, and its foot pieces have perforations for
bolts for securing the windlass in position. The
windlass shaft is mounted in bearings in the
ends of the frame, and at one end has a small
pinion meshing with a large gear wheel, a spur
wheel meshing with this gear wheel, the spur
wheel having an operating erank. In the front
brace or crossbar of the frame is mounted an
upright, the upper end of which has a grooved
pulley, over which passes the hoisting rope,
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there being, lower down on the upright, laterally ex-
tending arms or brackets having bearings for a hori-
zontal guide roller. A small horizontal platform is
held suspended by means of coiled springs from the
upper end of the upright, and has a perforation for
the passage of the hoisting rope. The windlass shaft
has a balance wheel at each end, and at one end is
pivoted a bell crank lever with a shoe on its lower
arm adapted to bear against the periphery of one of
the balance wheels, thus constituting a brake which
may be easily manipulated.

For further particulars with reference to this inven-
tion address Thomas H. Bridges, the patentee, Valley
Mills, Texas,

AN IMPROVED SHAFT LIGHTER,
The construction shown in the accompanying illus-
tration is designed to provide for directing the rays of

S\

STEVENSON'S SHAFT LIGHTER.

the sun downward upon one spot at
all hours of the day, Fig.1 being
a parspective view of the device and
Fig. 2 showing its application to a
light shaft or well. The invention
has been patented by Mr. Hugh
Stevenson, of 155th Street and St.
Nicholas Avenue, New York City.
A frame of horseshoe form is mount-
ed at the top of the light shaft, the
convex end of the frame toward the
north, and its free ends adjusted to
an angle of about forty-five degrees. On itsinner side
the frame has a series of reflecting surfaces. The con-
vex end of the frame is supported by a bracket, and its
extending ends rest loosely upon brackets at the sides.
Each end of the frame is connected by two rods, one
over the other, with the side walls of the light shaft,
the rods carrying nuts, whereby the ends of the frame
may be adjusted at a proper angle to reflect the light
down the shaft. In the summer the convex end
of the frame should be practically vertical, but in win-
ter a slight angle of inclination is desired, and to effect
this two rods are made to extend from this end of the
frame to a fixed support, the rods being so propor-
tioned as to length that the winter temperature will
contract them sufficiently to give the required incline.
With this construction, as the sun travels round, it
bears successively, from its rising till its setting, upon
the different reflecting surfaces of the horseshoe frame,
from one end to the other.
AN IMPROVED ANIMAL BED,

A bed designed more particularly for horses, and so
constructed as to be durable, dry, and comfortable,
while adapted for use with or without the ordinary
straw bedding, is shown in the accompanying illustra-
tion, and has been patented by Mr. Hugh Stevenson, of
155th Street and St. Nicholas Avenue, New York City.
The bed is formed of elastic tubes, preferably made of
rubber, and held in place by transverse strips and
binding strips to constitute a number of series of prac-
tically air-tight chambers. The compartments may
be formed after the tubes have been vulcanized, by
drawing the binding strips down tight. There are suf-
cient spaces between the aligned cushions thus pro-
vided to insure thorough ventilation and cleanliness.

STEVENSON’S ANIMAL BED,
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Practical Hints on Cobalt Plating.
BY ALEXANDER WATT.
Since cobalt as a coating for other metals, as brass,
copper, and steel, for instance, presents some advan-
tages which would render cobalting a useful substitute

for nickel plating, I have lately mnade a series of experi-
mental trials with a view to point out as far as possible .

the most favorable conditions under which successful
and uniform results may be obtained in the deposition
of this metal for praectical purposes. Cobalt, being a
whiter metal than nickel, would be a useful coating for
ornamental brasswork, as also for small faney articles
in which a cheap white metallic film is desirable. Being
softer than nickel, articles coated with cobalt may
readily be brightened by burnishing, a process that
could not advantageously be applied to nickel-plated
surfaces. Like nickel, cobalt is a non-oxidizable metal,
and therefore retains its color in ordinary atmospheres.
Although cobalt is a dearer metal than nickel, I am
disposed to think that its employment as a substitute
for the latter metal would not in thec long run greatly
exceed, if a$ all, that of nickel-plating, and for the
following reasons : Only one-third of the quantity of
‘*salts’ are required to make up a bath; about one-
third of the anode surface is required ; the deposited
metal, being softer than nickel, naturally requires less
labor in finishing ; and, finally, less current is required
than for nickel. Taking, therefore, these points into
consideration, they will probably be found to balance
those in favor of the cheaper metal. As to the dif-
ference in value of the respective metals when actually
deposited upon the work done, this might probably be
counterbalanced by extra charges for the cobalted
articles, which might reasonably be demanded so long
as the cobalting remained a novelty.

In making up a bath, the salts employed were the
double sulphates of cobalt and ammonia, this com-
pound being practically the most suitable for commer-
cial purposes; and in order to ascertain the proper
density at which the bath should be prepared, solutions
of various densities were tried, and the one which ap-
peared to yield the best results was selected. The
next point to determine was the density of current
which would give a perfectly adherent deposit of good
color, and free from ** burning” at the corners of a flat
plate or projecting surfaces of an article. After making
many modifications in the strength of the solution, it
was found that a bath of the specific gravity of 1015
(water being 1,000) at 60° F. gave the best results, and
this was obtained by dissolving 415 oz. of the double
sulphates of cobalt and ammonia in one gallon of
water. This solution worked most favorably with a
current of about 0°'800 ampere, the E.M. F. being about
two volts. The electrodes used in the first trials were
a well-cleaned brass plate 8 in. by 2 in. for the cathode,
while the anode consisted of a plate of rolled cobalt,
supplied by Messrs. Henry Wiggin & Co., of Birming-
ham, from whom also the cobalt salts were obtained.
The next point to determine was the amount of anode
surface which was necessary to admit of a prompt
deposit, and yet not too quick for an adherent film.
With the current named, and about equal electrode
surface, it was found necessary, after a few minutes’
immersion of the brass cathode, to remove a consider-
able portion of the anode from the bath, in consequence
of the plate becoming blackened or * burnt,” as it is
termed, at the corners; when the surface of the anode
was reduced to about one-third that of the brass plate,
deposition took place with perfeet uniformity, and
there was no longer the least tendency to the discolor-
ation referred to. It thus became evident that an im-
portant consideration in the electro-deposition of
cobalt is the amount of anode surface which is most
suitable in a cobalt bath of a given density. In
nickel-plating, as is well known, this is not a matter
of so much importance, and it is commonly the prac-
tice to employ a very large surface of anodes in the
baths, almost regardless of the actualsurface presented
by the articles suspended in the solution. My object
in directing special attention to this difference be-
tween the operations of cobalting and nickel plating

is that I believe that one of the reasons why the elec-:

tro-deposition of cobalt has not been successful in some
hands is that too little attention has been paid to the
detail I have pointed out.

To prepare a solution bath for cobalt plating, 414 oz.
of the ecrystals of doublesulphate of nickel and am-
moniuwm for each gallon of the bath should be dissolved
in hot water, and the solution then made up to the re-
quired quantity by the necessary addition of cold
water. The solution should then have a specific

gravity of about 1015 at the temperature of 60° F. For |

the successful deposition of cobalt upon articles formed
of brass, copper, steel, or iron, the anodes may be of
rolled cobalt, in narrow strips, say about 2 in. wide and
12 in. to 18 in. long, according to the size of the depos-
iting tank. The anodes should be placed about 6 iw.
apart along the sides of the tank, and in the case of
large tanks, say vessels holding 200 or 300 gallons or

more, a corresponding series of anodes should be sus-:

pended from a econducting rod placed lengthwise, and
resting on the ends of the tank, as in nickel plating,
ete. All work to be coated with cobalt should be

polished and prepared for the solution precisely in the
same way as for nickel plating, and before they are
immersed in the bath the current must be so regulated
that the work may become coated with a filin of metal,
or ‘‘struck,” as it is termed, within a few seconds after
being placed in the bath. There need be no fear of
the work stripping—provided it has been properly
potashed and scoured—if the articles become coated
immediately after immersion, but in this case the cur-
rent must be at once reduced, otherwise the work is

sure to ‘‘ burn,” or become discolored, at certain parts

in a few minutes after. It is far preferable, indeed
necessary, after the first fillm has been obtained, to im-
mediately diminish the current, this being again
augmented when other articles are put into the bath.
By watching the rate at which each article becomes
coated, and regulating the current accordingly, the
probability of burning the work will be readily over-
come. My reason for directing special attention to this
is that cobalt deposits so much more readily than
nickel that any person unacquainted with the deposi-

tion of cobalt and treating it as he would nickel might:

naturally fall into error, readily avoided, which would
cause failure and disappointment.
be the rule, therefore, in cobalt plating to diminish
the current so soon as the article is fairly coated all
over, but more especially is this the case when the
work becomes coated instantly after immersion. Since
copper does not appear to receive a deposit of cobalt
quite so readily as brass with the same amount of cur-
rent, it will be found advisable, when copper articles
are to be cobalted, to start with a somewhat stronger
current than would be required for the yellow alloy;
but when the piece of work has fairly struck all over
with the stronger current, this must afterward be re-
duced somewhat during the remainder of the time the
article is in the bath. In cases where a dead cobalt

surface is required, the articles, having been dipped in:
the usual way, may be scoured with powdered pumice, !

or, still better, with powdered bathbrick, and after
rinsing placed in the bath, using a rather strong cur-
rent at first, and reducing it after the work is coated
all over. If such articles have projecting points, these
must not be allowed to approach too close to the
anodes, otherwise such parts will be apt to become
dark ; should such be the case at any time, however,
the piece of work must be removed and again scoured
at the discolored spot and then rinsed and returned to
the bath, a weakercurrentbeingused. Alldead work,
after removal from the bath, should be plunged into
clean boiling water and allowed fo dry spontaneously,

'care being taken not to handle the work at such parts

as will be required to present a clean white surface.
When a brighter surface is required, the work may be
scratch-brushed at the lathe with brushes made from
fine steel wire, moistened with beer in the usual way,
after which the pieces may be dipped in a solution of

{cyanide of potassium, and finally rinsed in boiling

water and then put into clean box sawdust. Buttons
and other small fancy brass articles may be treated jn
this way.

In depositing cobalt upon steel or iron surfacesa

"much weaker current is required than for either brass
_or copper.

The current from a single Daniell cell is
awmply sufficient for coating small steel articles, and,
since cobalt adheres very firmly to this metal, it will
be found useful for imparting a white coating to many
articles formed of steel or iron. 1t is also important to
note that steel articles coated with cobalt may be
brightened by ordinary burnishing, for, as beforeob-
served, cobalt is softer than nickel and yields very
readily to the pressure of the burnisher. When de-
positing cobalt upon cast irom, a rather strong cur-
rent must be used to secure an immediate coatingafter
the work has been placed in the bath, after which, as
before, the strength must be diminished and sustained
at a uniform density until a sufficiently stout coating
is obtained. Here, again, it is necessary to point out
that projecting surfaces must be kept as far away from
the anode as possible, so that those portions may not
become discolored or ‘* burnt” and necessitate rescour-
ing.

There is another feature in cobalt depositing which
presents an advantage over nickeling which it is well
to mention, namely, that when it is found necessary
from any cause to rescour a piece of work and return
it to the bath until finished, the operator need not
fear, I believe, that the work will be liable to strip
after the second coat has been given, for I have gen-

erally found that brass and even steel surfaces may be

frequently rescoured and cobalted again and again
without the metal strippingin the least degree.
the case of nickel we all know that the deposition of
film upon film of this metal is almost invariably sue-
ceeded by the second coating separating from its
predecessor. It may be further remarked that the
rescouring of the work, to produce an improved sur-
face upon a defective film, can scarcely be applied to a

- nickel-plated article, owing to the extreme hardness of !
With respect to cobalt, however, the case
is different, for with good brisk brushing with pumice, ,

the mebtal.

silver sand, or bathbrick reduced to a powder, 1 have
found no difficulty in producing the surface necessary
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It should always:

Inj

for a satisfactory deposit of the metal when from
various causes it was found necessary to repeatedly
rescour the plates used in the experimental trials re-
ferred to. Im no instance, however, did the subse-
quent layers of cobalt strip or peel off the metal
already deposited.

Some attempts were made to deposit cobalt upon
zine from the double sulphate solution, but in each in-
stance it was found that the film was non-adhereat,
except in portions of surface where partial adhesion of
the metals oceurred. Although there are some other
solutions of cobalt than the above which would be
more suitable for cobalting zine, it is somewhat doubt-
ful whether a really good deposit of cobalt on this
metal could be obtained with any degree of certainty.

In working the solution prepared from the double
sulphates of cobalt and ammonium, it appears to be
necessary to maintain the liquid at as uniform a
density as possible, and for several reasons. For in-
stance, if the bath be allowed to acquire a higher
density than about 1,015, by the spontaneous evapora-
tion of a portion of its water, the color of the deposit
! will probably become affected, and a darker tone im-
parted to the articles instead of a tolerably good white
characteristic of electrolytic cobalt when deposited
under more favorable conditions. To obviate such a
defect in the metallic strength of the bath, the hydro-
meter should be floated in the liquid at least once a
week, especially in warm weather ; and whenever the
_solution indicates a higher density than it originally
-had, an addition of water must be made until the
specific gravity has been reduced to the proper figure.
These additions of water, however, should be made
in the evening, or when the bath is not being used, and
the solution must be well stirred, and then allowed to
rest for at least 12 hours. It is also necessary to avoid
adding an excess of water, since a solution much weaker
than that indicated will be apt to cause the deposit to
be patechy, and certain parts of the article may for a
time refuse to receive the deposit. These observations
are based upon results actually obtained under the
- conditions referred to, but the defects may readily be
avoided by adopting the precautions suggested.

Respecting what is understood as the color of the
deposit, this is greatly influenced by the strength and
tension of the current. For instance, it is perfectly
easy to obtain filin of cobalt upon brass surfaces with
an E. M. F. of one volt and a large surface of anode,
but this deposit will not be so white as when the cur-
rent has an E. M. F. of two volts, with small anode
surface—that is, about two-thirds less than that of the
cathode, or article to be coated.

With respect to the purposes to which cobalting is
most applicable, these mmay be taken as being, on the
whole, similar to those for which nickel plating is
adopted, but, like the latter metal, it should never be
lapplied to culinary or drinking vessels, since it is, like
nickel, readily acted upon and stained by vegetable
- acids, vinegar, for example, beer, and also by vegetable
!infusions, such as tea, the water in which cabbages
“have been boiled, and other liquors of a similar nature.
Cobalt also resembles nickel in becoming dull when
, long exposed to damp atmospheres, and should not,

therefore, be employed for articles which are required
for out-of-door ornamentation, unless the surfaces can
!'be persistently rubbed over with a dry leather every
~day. On the other hand, cobalt plating may be
-adopted for any class of art metal work which is des-
tined to remainin ordinary dry apartments, as fenders,
fireirons, ete., or forornamental work to be worn on the
person. Mullers, sausage warmers,dental instruments,
and cast brasswork, such as lavatory taps and so
i forth, may be advantageously coated with cobalt, the
articles being prepared and finished as before observed
. precisely in the same way as in nickel plating.— Elec-
“trical Engineer, London.
; ——— e —
| New Zealand Sulphuric Acid Works.

The long-closed sulphur works at Tauranga, 100 miles
i south of Auckland, are about to be opened, and utilized
i in the manufacture of sulphuric acid, by Messrs. Shar-
-land & Co., of Auckland. Ona small islet, called White
- Islet, some miles off the coast, there is an inexhaustible
supply of erude sulphurin a high degree of purity, but,
| owing to the lessee and part owner of the island refus-
"ing to allow it to be worked, this source is not avail-
:able ; but at Matata, some 50 miles south of Tauranga,
there is another enormous deposit of sulphur. Other
localities, too, not far removed are rich in this element,
and the proprietorsof the works will have no difficulty
I'in obtaining supplies.
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