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Jtitutifit �tutritau. 
ZAP ON, A SUBSTITUTE FOR LACQUER. 

An important feature of all fine mechanical or orna­
mental work is the final tinish. Beauty of design is 
insufficient to secure a pleasing result where finish is 
neglected. Lacquering has usually been resorted to 
for beautifying and protecting metallic surfaces, but 
lacquer requires a dexterous hand for its successful ap­
plication, and it is not permanent under all conditions. 

It will be of interest to our readers to know that a 
superior substitute for lacquer, known as zapon, has 
been perfected by the Frederick Crane Chemical Com­
pany, of Short Hills, N. J. This new article is being 
largely used by manufacturers of metallic goods and 
instrumen t makers. It is also used on sheet metal 
ware and on wood. It is flexible, very permanent and 
not easily scratched. It has other advantages which 
will be appreciated by the novice, i. e., it dries without 
heat, and does not show streaks or bruRh marks. 

Zapon is made both colorless and of all colors. It is 
used on brass, copper, silver, iron and other metals, 
and is applied either with a brush or by dipping. 
Among the products of this establishment are brilliant 
and black enameloid, the first being an excellent sub· 
stitute for baking japan, while the second-the dead­
is applicable to artistic iron work and to various uses 
in connection with photography and optical instru­
ments. 

••••• 

HOW TO ESTIMATE OUR WORK ON WAR VESSELS. 

Now that, we have made so f'ubstantial a commence· 
ment on our new navy, it may be interesting to ask, 
What has been actually accomplished by foreign 
powers in expending immense sums on war ships dur­
ing the past twenty-fi ve years, while we have done 
comparatively nothing? The triple-screw protected 
cruiser, No. 12, for which the contract has recently been 
awarded, to be of 7,400 tons displacement, with a horse 
power in excess of 20,000 and a speed of not less than 
21 knots, m arks the present limit of our investment in 
this line of vessels, and, with the contracts a t  the same 
time awarded for three large armored battle ships, we 
substantially enter the field in which the great Euro­
pean powers have been competing against each other 
ever since the guns of the little Monitor were heard in 
Hampton Roads. Of the ctrer armored vessels being 
built, it Illay be said that, although not intended as 
the equals of first-class foreign war ships, they will, 
owing to their more modern construction, fill a very 
important minor position, while in high-speed cruisers 
our place will probably be second only to that of Great 
Britain. 

The absence of any practical tests, in actual war, of 
the great ships on which so much has been expended 
by England, Haly, France and Germany, leaves open 
a wild field for judgment as to what their ultimate 
efficiency will be. A valuable aid in forming such judg­
ment, however, i� afforded by a paper recently pub· 
Iished by W. Laird Cowles, entitled" N aval Warfare, 
1860-1889, and Some of its Lessons."* The writer con­
siders the subject under the divisions, (1) speed, (2) the 
ram, (3) high explosives and torpedoes, (4) armor, and 
(5) guns and their role in action. 

The experience of the vessels in the war between 
Chili and Peru is quoted to show that speed is import­
ant to enable a ship to bring her enemy into action, 
but will never enable her to beat him. The H uascar 
rammed the Esmeralda and sank her, but not until the 
latter's engines had been rendered powerless, while the 
12 knot Independencia tried to ram the 5 knot Cova­
donga, but the slower craft easily slipped away, leaving 
her enemy to run upon a rock. In the battle off Lissa, 
in 1866, when over forty vessels were engaged, many 
efforts were made at ramming, but the only success­
ful one was upon a vessel, the Re d'Italia, previously 
disabled by gun fire. Many incidents of our own war 
and of the Franco German war are also quoted to show 
that a ship, so long as she can keep way on her, and 
can steer, need not fear an enemy's ram, while if ralll­
ming !s tried before the enemy is disabled, the vessel 
trying it may be torpedoed in passing, and has added 
liabilities to other injuries. 

Torpedoes, as thus far employed, are declared to be 
almost as fatal to their users as to those against whom 
they are used. In the war between Chili and Peru the 
Huascar endeavored to use a Lay torpedo, which 
turned back on its course, and would have struck the 
vessel from which it was sent, had not an officer 
jumped overboard and guided the machine aside, after 

which the commander buried the rest of his torpedoes 
in the cemetery at Iquique. The author's conclusion is 
that with good care and a careful lookout a ship not 
actually in action with other ships can generally pro­
tect herself from torpedoes. 

As regards armor protection, it is difficult to over·· 
rate its value, provided the armor be thick enough to 
absolutely keep out heavy projectiles, and especially 
shells, while it is hard to overrate its danger if the 
armor be so weak as to permit projectiles either to 
pierce or shatter it. The Ship's engines and boilers 
should be protected at all hazards, as a jnodern ship 
that cannot move in action is doomed, no matter how 
powerful she may he; but all armor has such definite 
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limitations-all of which may be overcome by the 
heaviest gnns-that armor is at best only a compro­
mise. Speed, the ram, and high explosives, are ac­
counted factors of secondary importance, while the 
main factor has conspicuously been gun fire. 

This is divided into two kinds, that from slow and 
heavy guns, to act against the enemy's material, while 
the light gun fire includes that from quick-firing and 
machine guns and from rifles-to deter the enemy from 
manning his light guns, to throw a hail of projectiles 
into his ports, and to riddle his unarmored ports. 'fhis 
is a business which to be successful must be thoroughly 
carried out by one party to the action from the very 
commencement of an engagement, when even the 
heavy guns of its opponent can only be fought with 
difficulty, and therefore it is claimed that, where two 
forces are otherwise anywhere nearly equal, the force 
which earliest obtains and preserves thtl superiority in 
light gun fire will ultimately be the victor. The quick­
firing gun, however, is not only a gun to work against 
the enemy's men, but takes rank among pieces de­
signed to pierce armor. The fire from a six inch quick­
firing gun is capable also of disabling the heaviest 
guns when the projectile is rightly directed, for many 
of these heavy guns are of such great size that they 
have to be largely if not wholly unprotected. The 
general conclusion is, therefore, that too many very 
heavy guns have been employed, greatly to the detri­
ment of the ship's efficiency-that a ten inch gun, 
which will pierce a thickness of twenty inches of armor 
at 1,000 yards, is practically about as large as should be 
employed on a ship, and that there should be few guns 
of such size, and a larger proportion of machine and 
quick-firing guns. 

As singularly confirming these views, the British 
Admiral of the Fleet Sir Thomas SYlllonds writes that, 
besides their inferior compound plates, British iron 
clads have "other faulty arrangements greatly de 
tracting from the fighting p0wer and safety of ships 
wrongly classed as ironclads, in which untrustworthy 
monster guns have been Illounted in enormously heavy 
turrets and barbettes, and thick patches of armor 
added to protect their unreliable hydraulic machinery. 
The awful overweighting of our modern battle ships 
with monster ammunition, etc., also reduces greatly 
their seagoing safety. Whether we regard our guns, 
our ships, or our armor, the lack of a wise and definite 
policy is evident." 

Perhaps it is not so strange that what all would ac 
knowledge to be a " wise and definite policy" has not 
heretofore been settled upon, for the whole period of 
the modern war vessel has been an exceptionally tran 
sition one, as have all processes connected with the 
manufacture of iron and steel. It may well be 
presumed, however, that the expensive experiments 
and costly mistakes of our n eighbors across the 
Atlantic will be fully availed of in the construction of 
our lJew navy, the delay in commencing substantial 
work upon which for so many years has been so geD 
erally deprecated. 

DR. KOCH'S CURE FOR CONSUMPTION. 

Great intl'rest is being everywhere manifested in the 
reports now coming from Europe concerning the 
alleged discovery by Prof. Koch, of Berlin, of a 
method for the cure of consumption by inoculation. 
Dr. Koch announced his discovery of the tubercle 
bacillus as a living germ in 1882, and it now appears 
that he has so far succeeded in producing the tuber­
cular bacillus as to be willing to employ it practically 
on those afflicted with consumption, although it is an 
nounced that only leading bacteriologists and phy 
sicians can be admitted to a knowledge of the prepa 
ration of the lymph, as it rf'quires the most thorough 
care and a high degree of skill. 

It is said that about one fourth of all the deaths 
occurring among human beings during adult life are 
caused by consumption, or pulmonary tuberculosis, a 
disease of the same nature also prevailing to a great 
extent among cattle. It is produced by living germs 
finding their way into the body, generally attacking 
the lungs first, where they multiply under favorable 
conditions and throw off new growths, the discharges 
from which contain also the living germs. The latter 
however, do not grow outside of tbe human or anima 
body, except under artificial conditions, although they 
may long retain their vitality, to again reproduce 
themselves when received into the body. It is thus 

that consumption is most often produced by breathing 

air in which these germs are suspended as dust. 

It is on these germs that Dr. Koch has been experi 

menting to produce, by artificial propagation, a bacillus 

of milder form, which, on being introduced into the 

system, as by inoculation, would overcome and eradi 

eate the more dangl'rous bacilli causing the disease 

The experiments have been substantially in the same 

line with those of Pasteur relative to the cure of hy 

drophobia, Dr. Koch having been one of the first to 

acknowledge the efforts of Pasteur in this field, and 

having aided largely in the successful development of 

the Pasteur theory a n d  practice. 
The Charity Hospital, at Berlin, has been the scene 

of Prof. Koch's experimental work, although it is said 
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