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Krupp’s Cast=steei Breech-loading Rifled Guns.
The superiority of cast steel over every other material

used for guns is now an acknowledged fact, and its general

adoption may be regarded as merely a matter of time. The

Krupp system of breech-loading steel guns is now used by

many of the European governments with much success, and

to the wonderful accuracy of range and great penetrating
power of these guns may be attributed, in a large measure,
the recent victories of the German armies whenever their
artillery was used. They are manufactured at Fried. Krupp’s
great establishment, at Essen, Prussia. An interesting de-
scription of these works was published some time ago in the

SCIENTIFIC AMERICAN. About two thousand steel guns

have, so far, been turned out.

The largest Krupp guns used at the
siege of Paris were 24-pounders, or, as
they are now called, fifteen centimetres
(about six inches). The weight of this
gun is about six thousand pounds ;
charge of powder, four and a half to
five and a half pounds; weight of pro-
Jectile, fifty-five to sixty pounds. The
French forts were armed with thelargest
marine guns' of the French fleet, but the
accuracy of the 24-pounders soon dis-
mounted them, piercing the casemates
and reducing Fort d’Issy to a heap of
ruins. During the entire siege opera-
tions, as well as in the artillery fights,
the loss of the Germans was insignifi-
cant.

Our engraving is a view of one of
Krupp’s eleven-inch, breech-loading steel
guns,with self-acting casemate carriages,
showing also the mode of charging the
gun. An illustration of a fourteen-inch
gun, of somewhat similar form, carry-
ing a projectile weighing 1,000 lbs., was published
paper of Oct. 1, 1870.
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The above table shows that the penetrating power of g
15-inch Rodman gun, weighing 39,000 lbs., with 60 1bs. of
powder, is equal to 26:80 foot-tuns, and with 100 1bs. of pow-
der, equal to 43 foot-tuns, while the 24-pounder Krupp gun,
weighing only 8,000 1lbs., and with only 15 lbs. of pow-
der, is equal to 47770 foot-tuns. A ship armed with
this light weapon would be more than a match for any
vessel with as many 15-inch guns on board as she could
carry.

In view of these facts the quicker our government re-
moves the smooth bore Rodman guns from its forts and
vessels, the better. Itis evident they are good for lit-
tle except old iron.

The latest competitive trial of steel guns took place
on the Steinfeld, at Vienna, in October, 1870, between
a Krupp 9in. breech loading gun and a 9 in. Armstrong
muzzle loader,

After 111 rounds (with prismatic powder), the Arm-
gtrong gun showed a split 26 inches in length, and was
declared to be completely unfit for service.

The Krupp gun fired in the same time 210 rounds—
the gun and the breech loading apparatus being pro-
nounced perfect at the close of the trial.

The greatest number of rounds, fired from one of the
11 in. Krupy guns, on record at the works, is about 600,
but some of them have, no doubt, fired a much larger
number.

The 14 in. guns (50 tuns) were tested two years ago
by 18 rounds each, with projectiles of 1100 lbs. and
150 1bs. of powder.

Thos. Prosser & Son, 15 Gold street, New York, are the

American agents.
———r o B B
Workmen’s Houses.

It is sorepugnant to the feelings of an Englishman, says
the Scientific Review, to be compelled to dwell with several
families in one house, that every endeavor to provide cot-
tage accommodation for workmen, who have naturally but a
limited amount to dispose of for rent, should receive the ut-
most possible encouragement; more especially as, from the
smaller amount of profit attending the construction of cheap
houses, there is less inducement for architects and builders
to give their attention to that class of dwelling. To meet,
therefore, the wants of workmen, whether artisans or clerks,
Mr. John P, Harper, M. E,, of Derby,has prepared ap admira-
ble series of plans for workmen’s houses and semi-detached
cottages, which can be so cheaply erected as to permit of
their being let at a merely nominal rental, although affording
all the comfort and convenience that need be desired.

The hollow brick wall is that which Mr. Harper advocates,
and as by this means one third of the bricks otherwise neces-
sary are saved, its advantages will be obvious, The hollow
walls, moreover, are quite as substantial and durable as solid
walls of equal thickness. As in this system of building
there is always an air jacket between the inner and outer
portions of the walls, the damp cannot enter the rooms, so
that the houses are rendered drier, warmer in winter, and
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tem may be judged of from the fact that some of the houses
built in dry weather upon that system, bmMr, Harper, have
been inhabited before quite completed, without injury to the
occupants. As the design of the houses, and the amount of
the accommodation given, must, of course, be dependent
upon the amount of money that can be expended upon them
he has prepared several sets of plans to meet the various re-’
quirements, care being taken in all cases to give a moderate-
sized living room, and ample bed room accommodation.

In the plan, which seems to have secured the greatest
amount of approbation—for Mr. Harper has built a consider-
able number of houses upon it, and the tenants have always
expressed themselves highly satisfied with the arrangements

and accommodations afforded—he has given an excellent liv-

ing room, or kitchen, 15 ft. by 14 ft. 2 in., with a small space
(about 8 ft. by 3 ft.) taken out at one corner for stairs and
cupboard; a parlor 11 ft. by 9 ft.; and a good cellar pantry
9 ft. by 8 ft. 7 in.; while on the upper floor are three moder-
ate-sized bed rooms—one with a good fireplace in it. The
privies, ash pits, and coal stores, are at a distance from the
houses, so that their healthfulness is insured. When built
in blocks of not less than twelve, these houses can be erected
at the rate of £78 each (exclusive of drains), and a small
scullery, or wash house, can be added at very little cost. The
design appears very good, and is calculated to give good and

efficient ventilation in every room.
—_——
SEIFERT’S BALANCED STEAM VALVE,

The soul of a steam engine, if we may be allowed such an
expression, isin its valve gear. It is this, principally, that

gives anengine its individuality, and upon it, more than on
anything else, depends the economy with which a steam mo-
tor performs its work.

Many have been the devices by which it has been sought
to relieve steam valves from the pressure on their faces.

To say that a perfectly balanced valve probably does not
exist, is only to reiterate the story of man’s constant failure
to attain to his ideal, whether in mechanics, art, or morals’

cooler in summer, The advantage of the hollow wall sys-

But although imperfections cannot be wholly eliminated
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from this class of devices, any more than from anything
else man can contrive, a degree of perfection may be, and
has been obtained, sufficient to greatly lessen the loss of
power expended in overcoming valve friction.

Our engraving shows another cowmpetitor in this field, de-
signed primarily for use on locomotives, but adapted to any
kind of engine, which, while it is claimed to be as perfectly
balanced as others in use, offers advantages not possessed by
them.

The valve is cylindrical, and fitted to seat on all sides

The steam is admitted through the center of the valve, and
pressing equally in all directions, does not press the valve
more in one direction than in the opposite direction, so long
as the fitting remains steam tight,
B Fig. 1 is a vertical and longitudinal sec-
tion through cylinder, steam chest, and
valve. Fig. 2is aplan view of the valve
and its attachments, and Fig. 3 is a sec-
tional elevation of the valve, with a por-
tion of the seat. The valve stem, A, Fig,
2,1is pivoted to a yoke, B, which in turn
is pivoted to the valve at the lower side,
as shown at C, Fig. 8.

On each side of the valve is formed a
rim or flange, D,Figs. 2 and 8, which fits
steam tight against the sides of the valve
seat, B, Figs. 1 and 8, and also tight
against the sides of a cap, F. This cap,
F,is held down to its place by studs and
coiled springs, shown at G, Fig. 1. This
allows the valve to rise when the motion
of the engine is reversed, or when it is
running without steam.

The valve, being simply a slide valve
running upon an interior cylindrical sur-
face, retains all the properties of the or
dinary slide valve, with this additional
characteristic, that, moving on a central axis, which is the
geometrical axis of the cylindrical surface of the valve, it
hasa quicker motion, giving more rapid admission of steam,
sharper cut-off, and freer exhaust.

Besides these advantages, it is claimed that it can be
made at a cost little exceeding that of the plain slide valve
When the engine works water, all sediment tends to run
down and escape at the exhaust,instead of spreading over
the seat and cutting the surfaces of both valve and seat,
The valve can be applied to any engine in use, the new seat
being placed over the old one without any injury to the lat-
ter. The seat of the valve, except, at most, the areas of the
two ports, being always covered, it is not so liable as the old
style of valve seat to be injured by rust, when the engine
stands unused. In case the yoke should break, it will

drop at once down, out of the way of blows from the return
stroke of the valve stem, which obviates the breakage
of parts in the steam chest under such circumstances.
If the valve itself should break, which sometimes oc-
curs, none of the broken parts can get out of place or
wedge in the ports, and thus give rise to extensive
breakage, as would be the case with the plain slide
valve,

It is claimed that on engines with heavy fly wheels,
and upon which the demand for power is very unequal,
as with those used for driving rolling mills, etc., the
quick motion of this valve will act as a controller of
speed, enabling the engine to accommodate itself to
the work to be performed.

The valve is lubricated by means of a cup with tubes
leading down over the cap,as shown in Fig.1; and it
retainsoil better than a plane surface.

Patented, through the Scientific American Patent
Agency, March 28, 1871, by Seifert and Kane.

Address for rights or license to use, Mr. T. Kane, 222
East Fifty-second street, New York city.

—_———
The Star Sirius,

Many things combine to render this brilliant star an
object of profound interest. Who can gaze on its pure
silvery radiance, and reflect how many ages it has
adorned the heavenly dome with its peerless lustre, and

how many generations of mankind haverejoiced in it—ang
among them all the wise and the good and the great of hists-
ry,—without awe, and admiration!

In ancient Egypt, it was an object of idolatrous inter-
est. It was then of a brilliant red color, but is now a lu-
strous white; and the cause of this change of color, as well
as the nature and period of the revolution it denotes in the
star itself, are wholly unknown. Its distance from our earth
is not less than 1.300,000 times our distance from the sun;
and its light must travel twenty-two years to reach us! An-
other circumstance of deep interest connected with it is, that
it has changed its position, during the life of the human
family, by abont the apparent diameter of the moon; and
that astronomers, detecting some irregularities in its motion,
have been convinced that it had a campanion star—which
they thought to be non-luminous, since their telescopes could
not detect it. But Mr. Clark, with his new and powerful
achromatic telescope, has found this neighbor of Sirius,
hitherto invisible, and verified the conclusions to which
astronomers had been led by reasoning on the facts they had
ascertained.

—— -+ P E—————————————

How 10 PRESERVE EGGs.—Apply with a brush a solution
of gum-arabic to the shells, or immerse the eggs therein; let
them dry, and afterwards pack them in dry charcoal dust.
This prevents their bging affected by any alterations of tem

perature,
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Importance of Advertising.

The valueof advertising is so well understood by old established business
firms, that a hint to them is unnecessary; but to persons establishing a new
business,orhavingfor sale a new article, or wishing to sell a patent, or find
a manufacturer to work it: upon such a class, we would impress the impor-
tance of advertising. The next thing to be considered is the medium
through which to do it.

In this matter, discretion is to be used at first; but experience will soon
determine that papers or magazines having the largest circulation among
the class of persons most likely to be interested in the article for sale, will
be the cheapest, and bring the quickest returns. To the manufacturer of all
kinds of machinery, and to the venders of any new article in the mechanical
line, we believe there isno other source from which the advertiser can get
as speedy returns as through the advertising columns of the SCIENTIFIC
AMERICAN.

We do not make these suggestions merely to increase our advertising pat-
ronage, but to direct persons how to increase their own business.

The SCIENTIFIC AMERICAN has a circulation of from 25,000 to 80,000 copies
per week larger than any other paper of its class in the world, and nearly as
large as the combined circulation of all the other papers of its kind pub -
lished.

COMPOUND ENGINES.

The idea of exhausting from one cylinder of a steam en
gine into another, and there utilizing the expansive force re-

“|craft, A well-known engineer of this city is superintending
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purer water than they could do formerly; and hence they
can carry higher steam. With higher steam, the -principle of
expansion has become more economically available. Marine

| enginesare for the most part, direct acting, using slide valves

with which steam can not be cut off so as to expand in single |
cylinders to the extent desired. To effectthis expansion with- ‘
out the use of an independent cut-off, the compound engine .
is employed, and it may therefore be considered as a substi-'
tute for independent cut-off single engines, designed to pro- ‘
duce the same result. :

It is evident that in the compound engine, the expansion
might be carried to its extreme economical limit, by the
proper proportioning of the size of the large cylinder to that
of the small one, were it not that some losses occur, alluded
to above; a commonly great source of loss arising from the
waste space or clearance between the two cylinders.

It is not, then, because any principle is employed in the
compound engine, not involved in the action of other en-
gines, that it is found good practice to use them for propel-

to accomplish a result not otherwise attainable except by the
use of complicated valve gear, and by relinquishing other
features desirable to retain in marine engines.

For land engines, there is less to be said in their favor.
We doubt that any result, not attainable by a good variable
and independent cut-off, has ever been shown by them; while
g} the same time they are more cumbrous and expensive.
There have been, however, some statements made in regard
to a 150 horse-power compound engine—running at Yonkers,
a short distance from New York on the Hudson river—

ling ships, but simply because their use renders it possiblei

The average qualifications of men who claim to be able to
perform the duties of engine and boiler tenders, is shown by
the fact that, out of 56 examined, only 4 were first class: 26
were second class, 22, tnird class, and 4, fourth class. Out of
39 renewals, only 9 were first class.

We are convinced that the inspection of boilers needs to
be supplemented bythe thorough examination of boiler tend-
ers, before we can expect the full value of any system of in-
spection to be fullydemonstrated. With good sourd boilers,
and men thoroughly qualified in all respects to use them, we
should rarely hear of disastrous boiler explosions.

e = ey~ ———— ——- -

ONE HUNDRED THOUSAND DOLLARS REWARD FOR A
NEW INVENTION FOR FROPELLING CANAL BOATS,

The Legislature of the State of New York, at its recent
session, passed a bill offering a reward of one hundred thou.-
sand dollars for the best improvements for the propulsion of
canal boats. This bill had not, at the time of our going to
press, been signed by the Governor, but his promptsignature
is expected, and thereupon it becomes alaw. In another col-
umn, we publish the full text of the bill.

The reward offered is a handsome one, is not hampered by
any obnoxious or narrow conditions, the termsof competition
are broad and liberal, and the whole matter is highly credit-
able to the authorities. In nearly all other examples of pub-
lic rewards for improvements, it has been made an impera-
, tive condition that the inventor should surrender his rights
. to the patent. In the present case, nothing of this kind ig
required, but the inventor will be entitled to the offered re

which, if substantiated, will go far to modify our opinion.
We have not seen this engine, but are told-that it is compact
in the extreme, and that it gives an economical result of less
than two pounds of coal per horse power per hour.

There is no mistaking the fact that we have entered upon
an era of compound engines, Not only are old vessels being
refitted with such engines, but some of the best new steam-
ers are supplied with them. The steamship Oceante, recent-
ly described in our columns, has a fine specimen of this class
of engine, finished in a style worthy of that magnificent

the construction of several for the United States Navy, while
abroad they seem to meet universal favor.

We are in receipt of the second annual report of Mr. T.
J. Lovegrove, Inspector of Steam Engines and Boilers, Phil-
adelphia, Pa., which states that, during the year 1870, only
two persons in the department have been injured by steam ;
one slightly seratched by the explosion of one of the sections
of a Harrison boiler; and another scalded by the explosion of
another boiler, but only so as to be confined to his residence
for two weeks.

Itis claimed that the immunity from disastrous explosions
in Philadelphia, when contrasted with the large number that
occurred during the same year in various parts of the United
States, is evidence of ‘the efficiency and utility of boiler in-
spection in that city.

If proper systems of inspection can be secured, there can
be no doubt that steam boiler explosions would become so
rare that the dangers attending the use of steam would be
reduced to scarcely more than attend the use of water

maining in the steam after it has done its work in the first:
cylinder, is not by any means mew. The history of the ear-|

lier attempts in this directionis'so familiar to engineers that
areview of it would be trite. Of late, however, this idea
has been revived,and we are now in the midst of a com-|
pound engine mania. i

A certain class of engineers seem to think that there is
some peculiar law which works in a compound engine, by
which alarge gain in economy can be made. That great:

power. The difficulty lies in the selection of inflexible and
thoroughly qualified officers, who know enough to perform
their duties, and who will not, for any consideration, neglect
them., Laws are easily framed, but it is not always easy to
obtain their faithful execution,

The inspector regards as safe the class of boilers known as
¢« sectional,” which comprises numerous devices of tubes,
globes connected by tubes, etc., in which the water is con-

ward, and to all additional benefits that he may be able to
derive from his patents.

These liberaland judicious terms will have a tendency to
; stimulate the inventive geniuses of our country; and, that
1 some of them will succeed in studying out good and practi
cable plans, meeting every requirement of the case, we can.
not for a moment doubt.

The Commissioners, who are to decide upon the merits of
the various plans, embrace some of our most honored and
able citizens. Gen. George B. McClellan, of New York city
Chief Engineer of the Department of Docks, 348 Broadway
|~is to be chairman of the commission. Rules and regulations
for the filing and examination of plans will doubtless be
issued by the Commission, which we shall duly place before
our readers.

The Commissioners, after examining the plans, will decide
as to the best, and may issue in the aggregate three certifi-
cates. Should they issue but one certificate, the holder will
receive fifty thousand dollars. If two certificates are issued,
the holder of number one draws thirty-five thousand dollars,
:and number two, fifteen thousand. If three certificates are
| issued, number one draws thirty thousand dollars, number
two, fifteen thousand, and number three, five thousand.

After this selection from the plans and payment of re-
wards, praciical trials thereof upon the Erie Canal are to take
place, and upon such trials, the Commissioners are to award
the further sum of fifty thousand dollars, issuing three addi-
i tional certificates, as before described, making the total sum
of one hundred thousand dollars.

The improved navigation of the Erie Canal is a matter of
momentous importance to the State of New York. Upon the
economy and expedition with which produce can be trans-
ported through the canal depends the question, whether this
State is to maintain its pre-eminence as the main highway
for Western export and supply, and this city, its proud posi-
tion as the emporium of shipping and commerce.

’ — - ol Ql—— -

THE REMOVAL OF THE HELL GATE OB

STRUCTIONS.

Few who have not visited the scene of operations now in
progress for the removal of the Hell Gate obstructions in the

tained, and heated by the external application of the gases

East river, have an adequate idea of the extent and difficul-

gain has been made by the substitution of compound engines; of combustion. He thinks such boilers might be properly : ties of the undertaking. We have in progress an engraving

for single cylinders, in certain cases, cannot be denied. That '
this gain is inherent in the compound system per se is de-'
nied by able engineers. The use of steam expansively, if |
the expansion be carried to its economical limit, will always |
show great gain over steam uitd non.expansively, or imper-
perfectly expanded. Whethe: the substitution of compound
engines for single cylinder eagines has accomplished more
than would have been done by single cylinders so constructed
as to admit of expansion to the same extent, is a question
open to debate. A given volume of steam,at a given tem-
perature and pressure, has in it the capacity for the perform-
ance of a given amount of work, which theoretical amount
of work can never be exceeded by the use of any appliance
whatever.

If compound engines can be proved to work steam nearer
up to its theoretical limit than single ones can do, their value
will be established. It is not established, however, by the
comparison of compound engines with single ones confessed.
ly inferior to other single ones. A gain in~economy must be
clearly traceable to the system as a system, and not only
traceable to it, but capable of being explained on rational
principles, before it can be accepted as a scientific fact. If
there be any such gain, it neither depends upon any occult'

cause, nor results from anything other than the operation of E
wellknown laws of heatand steam.

With the same initial pressure and the same expansion,
waiving the effects of friction, radiation, and clearance, the
same results would be obtained by engines of either class;
but the disadvantagesof clearance, radiation,and friction are
increased in compound engines, and hence there must be
some good reasons for their use, which compensate for these
disadvantages.

These reasons may be briefly stated. Improvements in
surface condensers enable raarine boilers to carry much

“adopted in Philadelphia, prove advantageous to its interests.

' making in different parts of the country to establish thorough

exempted from inspection.

The increasinguse of steam is shown by the fact that 81
new boilers have been put into use in Philadelphia during ;
the year, while 27 old ones have been repaifed and re-created,
making a total of 58 more than were inspected the previous
year, and which will furnish power to establishments em- |
ploying in all 8,500 operatives. :

During the previous year, so largea number of boilers were |
condemned that in the present year it has only been neces-
sary to condemn one.

The inspector refers,in his report, to an editorial published
in this journal (in our issue of April 23, 1870), upon Steam
Boiler Inspection; in which we opposed a proposition said to

wholly in a steam boiler insurance company. He thinks the
other suggestions made in the article referred to would, if

We felt certain, when writingthe article in question, that we |
were reflecting the views of intelligent steam engineersand
steam users throughout the country; and we trust that the
remarks made on that occasion, in connection with others
made before and since, will continue to aid in the efforts now

systems of boiler inspection.

We also gather from this report, that the system of in
specting and licencing such men as are to have the charge
and care of boilers, is working well, although we are sur-
prised that there are so many reported as examined and li-
cenced, considering the fact that there is no penalty attached
to the employment, for this purpose, of men who have not |
passed such an examination, and who possess no licence.
To be efficient, such examination should be made compul-
sory, under penalty for neglect. Without this, it will be

i a two inch rubber pipe to the machine proper.

‘of a simple framework of iron, about seven feet high by
have been made in Chicago, to vest the power of inspection §

illustrating the work, which will shortly be published, and
we shall accompany it with more detailed description than
we have yet given.

The rock which has to be removedin making the headings
is a very hard trap rock, extremely difficult to drill. The
drills used are the diamond drills of Severance & Holt, illus-
trated descriptions of several kinds of which have, at differ-
ent times, appeared in this journal. The style of drill used
in this work may be described as follows:

The boiler, a small upright, used extensively in mining
work, is stationed in the shaft, and steam is driven through
This consists

three feet square, formed by four upright posts, with cross

rarms at top and bottom. A small double acting oscillating

engine, with cylinder three by six inches, drives the rotary

_drill, which is a hollow tube, upon the end of which is se-

cured a piece of steel somewhat less than twoinches in di-
ameter, called the “ head.,” In the face of this head are set
four rows of the carbons or black diamonds, three in each
row, with four more in the outer circumference, one between
each row, making sixteen diamonds in all. The setting of
these stones is similar to the setting of a jewel in a finger
ring. Although they are diamonds, the value is but a trifle
compared with the more common yet less useful carbon bear-
ing that name. The market price is from three to six dol-
lars each,

A small force pump connected with the machine, and
worked by it, forces water through the tube or drill, so that
the surface upon which the diamonds act is always wet.
This prevents the heating of the drill, and at the same time
softens in a measure the surface of the stone. The drill is
driven at a speed of about 400 revolutionsin a minu%e, and

little more than a farce.
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is capable of drilling a two inch hole about six feet per hour,
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