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FEBRUARY, 1877.

ON THE IMPORTANCE oF

MECHANICS' INSTITUTES.

HE necessity for the promeo-
o ton of knowledge among the
KN mechanics of Canada cinnot
be over estimated, and in no way can
mechanical information be better af-
forded, and scientific knowledge
(R]Y )\ brought within reach of that important

i class of the community, than by the
. gV establishment of libraries of reference
in every small town and village
throughout the Dominion. Standard
o™ { § works of the Aris and >ciences are so

A expensive to purchase, that th
beyond the meansp P Sorking o o

Deyol : of any working mechanic to
%gttn, who has a fanily to support, and many of these
oks, when purchased at a sacrifice of some of the

comforts of life to his family, are found to contain but
& portion of the information sought for ; for this reason
mechanics are deterred from expending money in books,
that are only in, part, of any service to them in their

particular trade. The consequence ig that, from the want

of suqh books to refef to from time to time, and also some
ofa light, pleasing,

2 instructive, and domestic character,
all desire for reading is lost, and many men who would
anrle hx;sen to a high position in their respective trades,
gt vedbeen of great service to their country, plod on
vy eul: of their days as mere journeymen, from the
oy early life, of that nourishment to the mind
t T }:ronld have stimulated it to action.

. tesefnsefulnes.s of institutions like mechanics’ insti-
utes, for affording guch information as artisans, parti-
cularly young men, require to know, and through
which _they can keep themselves posted in all the new
Inventions and improvements of the day, cannot be
doubted, and if they were more numerous, it would be
of great advantage to the country ; their usefulness,

to a great extent will depend upon their

however,

management by those who are nominated, annually, to
superintend their affairs. In making these remarks
upon their management we by no means do so a reflex

upon any. particular institution, we speak entirely from
our experience of the mismanagement that has taken
place, not only in mechanics’ institutes, but in many
other institutions where its members are appointed, not
from their qualifications and suitableness to office, b}lt
from personal reasons, and who are allowed to remsain
from year to year office-bearers, without taking any
active interest whatever in the institution whose welfare
is entrusted by its membersinto their hands. o

If an institute answer no other purpose than that of
supplying a few scientific books and periodicals for the
use of its members, then it fails in the main object for
which such institutions were originally intended, and it
is therefore with reference to this point that we wish to
call the ati ation of our readers. Too many of the
institutes in Canada (and unfortunately we have but few
of them) are mere news-rooms, or places of reference to
such works as they may contain, whereas they ought
to be institutions for the promotion of useful information
and instruction, not only through books, but by practical
instruction to the mechanical classes ; but this is seldom
the case. But why should it be so ? Why should not the
same energy which is shown in similar institutions in
England and in the Unpited States be displayed in
Canada ? The answer is, as before stated, simply because
those who are chosen for members of the committees are
too often men of inactive minds and sometimes not
connected with any mechanical business, consequently
little able to judge of what is required of them ; or, men
too old and devoid of energy to act, men who accept th.e
office as a compliment, or consider it, on account of their
position and age, as a right. Such men are mere drags
to the wheels of action and impeders to progress, and
should at once retire and give place to younger m}d more
energetic members, who would initiate something that
would tend to instruct and benefit those with whom they
are associated. Year after year such men are re-elected
simply because, in social life, they are respected, and it
would, perhaps, give offence to displace them for those
more youthful ; this is & great mistake, for under their som-
nient influence year after year do such institutions grow
more feeble and less supporte they gradually
expire. Now, that which ig particularly wanted in the
management of mechanics’ institutes is that the boards
of management should be composed of younger men,



of the times ; we want more young life—more action—
more fire and genins-—men who will devote their best
energies for the object they have taken in hand, and not
committees composed of lukewarm members who, both in
age and thought, are men of the past generation—we want
“live men” able to take the helm in all of our important
measures.  We regret to see so many of our young men
set altogether in the back ground when their energy
would give life to these institutions ; not, however, that
we would think for a moment of shutting out wisdom
and talent beeause the grey shade of age had paled
the brow-—or that time had lessened energy—we would
desire to see the fire of youth tempered by the ealm rea-
soning of experience and age, and both working in unity
together: but what we deprecate most is that system which,
year after year, re-elects men too old, too apathetic or
too incompetent to work, and who deem that. because
they probably, at the founding of some institution, had
made to it a donation of books, or, because a life subscri-
ber, they felt they were entitled, henceforth, to remain as
permanent members of a board of Directors. Such men,
it even not active enough in mind to advance the insti-
tute by their example, very frequently, on the other
hand, have many antiquated notions far behind the days
in which we live, and only clog, by their mfluence and
vote, all action that sheuld be taken for the advancement
¢ of knowledge.

men who would be particularly alive to the necessities
|
l
i

| Tuorder to give more vigour and impetus to the me-
I chanical industries of Canada, it is desirable that there
i should be an association of Mechanies’ Institutes, covres-
ponding with, and tendering assistance to each other ;
and that classes should be formed, with competent in-
structors. to teach hoth theoretical and practical informu- |
tions to its memhers—and if some small aid were atforded |
by the Government to every Mechanies’ Institute in the |
Dominion. in proportiom to the percentage of mechanics
among its population in each town or village, to be laid
out in the acquirement of philosophical, mathematical and
| other useful instruments necessary for their education, it
would be money well expended, as these instruments are
i generally too expensive to be purchased out of a subserip-
tion fund, which would be all reguired for the purchase
of books and for general instruction-—the advantage to
the country by this encolragement to the education of
mechanics would soon be reaped ten, aye, twenty fold.
But the question will arise as to who will take the
lead to establish an association of Mechanies’ Institutes
that should have a library and hold classes in every
town in the Dominion{ Who will take theinitiative and
burthen of forming them? and then, when the wheel
is in motion, will mechanies respond to the call and
keep it rolling ¢ will they support them for their advan-
tages to themselves and their children? We think that
if the (jovernment of this country would take the initia-
tive by granting to every Mechanics' Institute, as an en-
couragemnent, a small annual allowance in proportion to
its members, only to be dishursed for certain purposes,
that a few active and prominent mechanics in each
place would endeavour to enrol sufficient subseribers to
carry out a schene that would soon have a wide spreading
influence over the country.

~ The rules that should bhind together a general associa-
tion for mutual benefit and support, it would be at present
premature to discuss ; we should like, however, to have the
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views of some of our readers upon this subjeet.
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KING'S AUTOMATIC RAILWAY COUPLING.

' (Nee page 36.)

The accompanying engraving illustrates an automatic railway
coupling invented and patented by Mr. E. King, of Badwellroad,
Southampton. The advantages claimed for it are—That on the
vehicles being brought together, even on the sharpest curves, they
couple themselves, }»assenger carriages being held closely and
tightly together without the attendant going between to tighten
up the bars, while goods wagons are left slackly coupled as at
present.  All the vehicles can be reversed, and admit of being
of ditferent heights. The coupling is double. It is very simple,
and entails no alteration in the rolling stock.

It will be seeu that & new drawbar, hook, bracket, and shackle
are provided. A is the drawbar, B the hook fitted into a slot at
the end of A, and backed by the short lever K, which works in a
slot and slides up the whole back of the hook B and the thick-
ness of the drawbar end. D is bracket secured with four screw
holts and nute,  The drawbar A is put through the flange of the
bracket and into the old hole of the vehicle, and sceured in the
usual way, allowing for the spring that is required. .\ small
shaft is provided with a lever at each end and one in centre for
the purpose of uncoupling.  This is secured under the carriage
with three brackets H. A shackle is provided with a piece of
chain which works through a thimble-shaped hole in the hracket.
E is a weight hooked into the chain which balances the shackle,
keeping it always in line with the drawbar hooks, and rising and
falling as the shackles are pushed to either side. When the coupy
ling takes places the shackles are pushed on one side, passing
between the guide spring and edge of the hook until they pass
the curve up the hook, iuto which they drop by the action of
the weight E.  The uncoupling is etfected at either side by lift-
ing the levers ¢+, when the heok Bleaves the shackle. On letting
wo the levers the haoks go back into their former position, and
are again ready for coupling. A hook and chain can be used for
Keeping the levers up and the hook B out of gear, or to keep
them down and in gear.  The eye at the top end of the lever G
can be used by the guard or engine-driver for uncoupling the
train while in motion by putting a line through the eye, and
passing the end up to the engine-driver or into the guard’s van.

- R ol e de onliy
THE ASSIMILATION OF PATENT LAWS.

At the Hague Coulerenee, last year, of the Association for the
Reform and Colification of the Law of Nations, a paper on
 Assimilation of the Patent Laws” of various nations, was read
by M. W. Lioyd Wise, and referred to a committee, consisting
of Mr. 1. Hinde Palmer, Q.C. (member of the House of Commons’
Seleet Committees of 1871-2, on Letters Patent for Inventions),
Messrs, H. D, Jencken, R. K. Webster, and Joseph G. Alexander,
Barristers-at-Law, and Mr W. Llovd Wise. At the Bremen
Conference on the 26th ultimo, this committee presented the
following report :

“We have had under our consideration the subject of assimila-
tion of the Patent Laws of various nations, in connexion both
with the paper of Mr. Lloyd Wise referred to us last year, and
with the resolutions of the International Patent Congress, held at
Vienna in 1873. A copy of the first three of these resolutions,
exchuding only some formal ones relating to a permanent com-
mittee which has practically ceased to exist, accompanies this
report,  We consider it to be abundantly established by experi-
enee, that it is for the commercial interest of every nation to
grant protection in the shape of patents to inventors. But in
these times of international intercowrse, the patent granted in
one country may become to some extent a restriction, unprofitable
and obstructive, if the same invention, without limitation or
inerease in price, becomes in an adjoining country common pro-
perty : although a country offering the protection of a Patent
Law will usually obtain the earliest benefit of new inventions.
Hence the wide-spread ‘nmcticv of patenting the same invention
in several countries, and the necessity for assimilation of the Law
of Patents in the different civilised States. Unless some common
principle be agreed upon, it is evident that much of the benefit
of patents will be lost, hy their being granted in one country,

. whilst they are refused, or granted upon wholly different con-

ditions, in another. For by such inequalties, the reward by
which the inventor is stimulated to exercise his ingenuity for the
benefit of the commercial world at large is fendered precarions,
and the stimulus becomes less powerful.

Influenced by these considerations, the Congress at Vienna in
its second resolution, laid down certain principles as the basis of

a model Patent Law, to which future legislation on the subject

——
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sho\.nld conform. . That Congress was o very intluential and re-
gf:;er;tntwe body, including many eminent patent lawyers,
diﬁ'(!?e:::s’ }{{:}_]{Uf&c.tunq"s, and other authorised persons from the
perent 01‘\1 ised States, and we do not think it would he advis-
therelo rp“l"dr)t from the general ‘principles then laid down.  We,
P Of,tie)coml'nepll that in any action taken by this Socigty in
shoulil e .ﬁvlussnmlatmn of Patent Laws, the Vienna resolution
P lcmﬂntt t‘}l wr(;d to asa hasis, thougl} it may be necessary to sup-
]MrtiL:uhr e principles there enunciated by some others. In
fl’:unvwgr]; lt‘m‘ay probably be found desirable to embody in the
My e \z{y ready sketched out, some suggestions to be found in
tht :hy ses paper, among which may be indicated (first),
tat the preliminary exemination mentioned in Clause C of the
resolthn alrcady referred to, should be limited in its scope to the
questions whether the specifications are clear, whether the inven-
tion is open to objection, as being contrary to morality or want-
Ing in novelty, regard being had to prior publications; (secondly)
that an adverse !
patent, except in cases of fraud, or where the invention is con-
trary to morality : (thirdly), that if the applicant specities the
prior matter found by the examiners, and clearly defines what he,
nevertheless, claims as his invention, no adverse report should
be published. )

““At the present time ther® are two important countries which
have no Patent Laws, Holland and Switzerland. In Holland,
where a Patent Law existed until 1869, there is evidence that it
was repeuled because of its defects as a measure, and not because
the principle of rewarding inventors in this way was considered
gb_]ectmnab}e per se. In Germany, a draft law founded on the
2nd resolution of the Vienna Congress is now under consideration
o‘f thg Govermpent, for embodiment in the revised Code of the
Empire. In England, a Bill for the modification of the existing
Patent Law has been twice before Parliament, but has not

: 3 vet
been discussed in the House of Commons. It has met with great
opposition from inventors, manufacturers, and others. The

Patent Laws of several other countries are far

| t La " from conforming to
the principles enunciated

: at Vienna ; but, as far as we are aware
the only bodies which are doing anything to carry out the resolu-
tions of the Vienna Congress are the committee in CGermany
which prepared the draft law just spoken of, and a committer in
lml‘ldovn of wh}ch Dr. €W, Siemens, F.R.S.. is chairwan,

L We therefore suggest that a committee be appointed by the
Conference to dexl with the subject of Patent Laws alane, with
{)p\\'er to add to its number, and especially to invite the Co-0pera-
s::)}?eg{ per(slons' who have already devoted themselves to this
. rl‘Jlmit'tcsénbe may bf’ willing to join our association. That such
Gestrapoe.® ermpo:.ered to take such steps as they may think
Laws on the lr:a::i,:;mfm% the reform and assimilation of Patent
atuplified by an Oadtd'e‘ resolutions of the \ lenua Conference,
the equitable ‘wo)],*k' rmons they may consider uecessary to
ject before the att lnt{:., of the systen, and in bringing the sub-
vivilised Stats. .e?] 13}1 of the Governments and people of the
Switmr]a;d ¢.‘:vm]c uding in particular those of Holland and
éfﬁciéﬁt comm fr“lOpO that in this way « comprehensive and
dealing wi mnittee may be formed, capable of sutisfactorily
ealing with this important practical question.”

Copy of the First Three Resolutions of the Vienna Putst Congress

1. That protection of invention
laws of a}l civilised nations,
(). {‘ he lsencse of right among civilised nations demands the

@) Ttiga protecglon of intellectual work.

- - 1S protection affords, under the condition of complete
Specification and ppblication of this invention, the only
g:‘::&cgl agd effective means of introducing new technical
o i 8 without loss of time, and in a reliable manner,

(). The rg:en‘é}‘ﬂl knowledge of the public.
invegtor ction of mvention renders the labour of the
mah d:smune_ratlve, and induces thereby competent
o ote time and means to the introduction and
} ‘d ! t.tppllcatlon of new and useful technical methods
and lmprovements, and attracts capital from abroad,

which, in the abscence of ate i i
. . y 'nt v i
means of securing mvestmen}; elsewllz:'):.e etion, will find

By the obligatory complete publieati :
invention, the great sacriﬁcel of tinf&‘aoﬁn(:lf :x}:(';ng)at\s';?:;ll
the technical application would otherwige im z,c upon
the industry of all countries, will be consi(lerabl)I'N]):zssenI:ad

. Great Injury will be inflicted upon countries which have
no ratlo!\a] Patent Laws, by the native inventive tnl'ent‘
eiigrating to more congenial “ountries, where their
labour is legally protected.

s should he guaranteed Ly the
because :

().

(W2

— - o g e

report should not disentitle the applicant to « :

AND PATENT OFFICE RECORD.

(). Experience shows that the holder of  patent will make
the most effectual exertions for a speedy introduetion of
his invention.

2. An effective and useful Patent Law should be based on the
following principles: )

A. Only the inventor himself, or his legal representative,

should be entitled to a patent.

. A patent should not be refused to a foreigner.

. 1t is advisable, in carrying out these principles, to intro-
duce a system of preliminary examination.

.\ patent should be granted either for a term of fifteen
years, or be permitted to be extended to such a term.

E. Simultancously with the issue of a patent, a complete

=

publication of the same should take place, render-

ing the technical application of the invention possible.
F. The expense of obtaining a patent should be moderate ;
but, in the interest of the inventor, a progressive scale of

fees should be established, inducing him to abaudon a |

- useless patent.

. Facilities should be gi
office, to obtain in au easy manner the contents of the
specitication of a patent, as well as to ascertain what
patents are still in force. .

It is advisuble to establish regulations, according to which
the patentee should be compelled, in cases in which the

publlic interest may require it, to allow the use of his
mvention to all suitable applicants for an adequate
compensation.

1. The non-application of an invention in one country shall
not iuvo{vc the forteiture of the patent, if the patented
invention has heen carried into practice at all, and it it
Lus been rendered possible for the inhabitants of such
country to purchase and make use of the invention.

H.

. K. In all respects, and particularly as regards the proceedings |

in the aranting of patents, the Congress refers to the

English, American, aud Belgian Patent Laws, and to

t‘hv draft of a Patent Law prepared for Germany by the
Nociety of German Engineers.

3. Considering the great differences in present patent adminis-

tration, and the altered international commereisl relutions, the
necessity of reform is evident, and jt is of pressing moment that

. Governments should endeavour to bring about an international

understanding upon patent protectivn as soon as possible.

The report having been discussed, the following vesolution,
proposed by Mr. Hinde Palmer, ainl seconded by Mr. Alexander,
was passed :

““ That the report on the subject of patent right be recorded,

and that a committee he appointed and cousist of such members !

of the former committee as will consent to act, with power to
add to their number such other mewbers ¢t the association as
take an interest in the question.”

Tt is expected that a very strong committee will be the result, !

and we are requested to state, that the present members of the
committee are very anxious to obtain the co-operation of manu-

facturers and others, who will join them in thoroughly going

into the question. Sir Travers Twiss, who presided at the con-
ference in Lord (’Hagan’s absence, stated that the Vienna
resolutions wounld only be considered as a basis on which to
work, and the new committec would not be all bound by the
particular details contained in them,
e ——
PUNCHING AND SHEARING MACHINE.

We publish on page 48, illustrations of a heavy punching and
shearing machine recently constructed by Messrs. Francis Berry
and Sons, of Sowerby Bridge, for Messrs. Joseph Wright and
Co., Tipton. The muchine is of a very massive design and
weighs 34 tons. It is driven by two engines having cylinders
12 in. in diameter, with a stroke of 14in. The crankshaft is
5} in. in diameter ; on this shaft is keyed the first motion pinion
of 15 teeth, 3 in. pitch and 8 in. wide ; this pinion drives a wheel
of 57 teeth keyed on the second motion shaft, on which is an-
other pinion with 13 teeth 4} in. pitch and 12 in. wide, gearing
into the large wheel of 54 teeth, which is keyed on the main
shaft. 'This shaft is 14 in. in diameter and three eccentrics 10
in. in diameter and 4 in. throw turned into it, which work the
slides. The punching s}ide is 3 ft. wide and 10 in. deep, and is
capable of punching & 2 in. hole through a 2 in. plate 24 in. from
the edge. The middle slide is 18 in. wide and 13 in. deep, and is
capable of shearing 2 in. [)lates 24 in. from the edge, or slitting
up old steel rails. The slides are all made of cast steel. Each
slide has a disengaging motion, so that the wholo machine need

not be stopped to adjust a plate.

- ¢
ven, by a well organised patent |
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MORE MONSTER GUNS.

If the advice of the Woolwich authorities had been taken long
ago, we should, observes the Duily News, probably not now have
to deplore the possession of a fleet which, however imposing in
appearance and really powerful in offensive armament, is yet
defensively so weak that the armour-plating of our most formi-

dable ironclad ean be readily pierced by the 100-ton gun recently
built for the ltalian Government, a weapon which does not by
any means represent the limit of power that can be reached by
modern artillery. Messrs. Armstrong & C'o., for the [talians,
and Messrs. Krupp, for the German navy, have probably facili-
ties at their factories for turnivg out guns of the highest calibre
vet reached suflicient to arm, by the beginning of next summer,
all the ironclads at present in existence in those countries,
whereas the building of a ship to resist the force of their pro-
jectiles would be a labour of some four years. The very common
sense advice of the heads of the Factory Department at Wool-
wich was that the greatest possible power of any single piece
of artillery should be approximately ascertained before large
numbers of costly ironclads were built which a great increase of
veloeity and energy in heavy projectiles might soon render com-
paratively useless. In this opinion expressed ten years ago,
they clearly anticipated the day of such monster guns as the
“ Woolwich Infant’’ of 80-tons, and the latest production of the
Elswick tirm, which weighs something over 100 tons. Instead
of this, however, public and private yadrs in various parts of
England were busily employed in building numerous ironclads,
the thickness of the armour-plating of which was caleulated on
purely theoretical bases, so far as the penetrative power of the
artillery that might be brought against them in the future was
concerned.  The result is that we have not a ship in the English
navy capable of withstanding a direct hit from the great Arms-
trong gun, or even from the 80-ton Fraser gun, which will soon
be tried for penetration at Shoeburyness, and which will, in the
opinion of our most experienced artillerists, be found capable of
doing all that the ltalian 100-ton gun has yet accomplished. It
is some satisfaction, however, to know that in this respect other
countries are at astill greater disadvantage, while there is every
reason to Lelieve that Woolwich is quite prepared to hold its
own against the world in the matter of heavy ordnance, and to
hegin building, at a week’s notice, Fraser guns of greater calibre
and power than the highest triumphs of Elswick or Essen.
Thanks to the exhaustive trials at Shoeburyness and Woolwich,
the results, and even every detail of which have been open to
the wold, data have been furnished whereby one of those firms at
least has been enabled to steal a march on our our gun factories.

Jut the advantage is happily only temporary, for Woolwich is
now in a better position to build guns of 200-tons than it was to
undertake those of 80-tons when the order for manufacturing
an experimental weapon of the latter weight was first issued.
Designs for a gun of 164-tons have heen for some time in the
hands of the War Department, but it is now almost certain that
this immense calibre will be surpassed, and that the pet piece of
ordnance for the English navy of the immediate future will be
a Fraser gun, weighing about 200-tons, 50 feet in length, having
a bore of 20 inches, and throwing, with a powder-charge of some-
thing like 800 1b., u projectle weighing trom 3900 to 4000 Ib., or
considerably over a ton and a-half. As we have said, Woolwich
is quite prepared to undertake the construction of such a weapon
and the only obstacle in the way is the ditficulty of providing
I working space in a turret for such a monster.
i weight is not so material as that of length ; agd it wus the opi-
Pnion of Admiradl Boyd (Divector of Naval Artillery) and Mr.
| Barnaby (the Chief Constructor) that 164-tons represented the
» extreme limit for turret-guns in such ironclads as the Zuflerible.

The hydraulic system of loading devised by Mr. Rendle, of Sir
- Willian Armstrong’s firm, has, however, considerably modified

. duced to a minimum haveso far contributed to economy of space
that it may now be found possible to work a gun of 50 feet in
length within turrets only slightly iarger than those of the
Inflexible. I not, this length, and consequently the power and

! accuracy of the weapon, will have to he somewhat diminished,

}i though it is thought that_the 800 1b. powder-charge and the

4000 |b. projectile might st be used. At all events, the factories

at Woolwich are. quite equal to any demands that may be made

on them to build guns of cither 164 tons or 200 tons, and the

|

ities and their constructors,

I choice between these two now rests with the Adimiralty author- -

The question of :

: the conditions, and the hydraulic checks by which recoil is re-

MARSHALL'S AGRICULTURAL LOCOMOTIYE,
(See page 40.) -

In the construction of tractiou engines the general custom of
the largest builders has been to adhiere closely to ordinary por-
table engine practice, and to dispense, as far ax possible, with all
framing, the boiler itself heing made the foundation to which
the engine proper and the working gear are attached. It is quite
true that this general system of construction has been departed
from in numerous instances, and that—in the earlier days of trac-
tion engines especially—many engines have been built in which
a framing more or less independent of the boiler was provided for
carrying the cylinders and carrying gear ; but while this is so, the
fact remains that the great bulk of traction engines now in use
have little or.no framing, and that they are so made that some of
the chief strains due to the working of the engine are resisted by
the boiler.

The advantages attendant upon what may thus be called
the ordinary system of traction engine construction are tole-
rably well known. The absence of framing saves some weight,
the engine being on the top of the boiler is under the eye of the
driver, and is readily accessible, and the cylinder being fixed to
the boiler is in a convenient position for being effectually steam-
jacketted. Against these advantages are the disadvantages that
the boiler is called upon to resist strains that do not properly be-
long to it, and that as boiler work is never absolutely true to dim-
ensions, there is always a certain amount of special fitting in
making the attachments for each particular engine, while the ex-
ecution of repairs is not so easy as it wou 1d be if the boiler and
enginé were independent.

It is to some extent to meet these latter ohjections to the pre-
sent system of construction that Messrs. Fowler and Co. have of
late adopted the plan of employing a kind of partial framing car-
rying the bearings of the crankshaft, countershaft, &c., this fram-
ing being either attached to the boiler, or, as in Messrs.  Avel-
ing’s case, formed by extension of the side plates of the firebox
casing. Messrs. Robey and Co. also, with the same object in
view, last year brought out am engine in which the cylin-
der and crankshaft plummer blocks were carried by a cast-iron
frame of peculiar form, this frame heing mounted on the top of
the boiler in such a way as not to interfere with the free ¢xpan-
sion of the latter. Now, however, we have to record a much

" more decided move in the same direction which has been made

by Messts. Marshall, Sons, and Co., of Gainsborough, who have
lately introduced the type traction engine or agricultural locomo-
tive, of which we give an engraving on page 000 of the present
number, our illustration representing an engine which Messrs.
Marshall lately exhibited at the Sithtield Show.

In designing the engine under notice Messrs. Marshall have
acted on the principle that the boiler should not merely par-
tially, but be entirely, independent of the engine proper, and that
it should be capable of being readily removed for examination or
repair without interfering with the engine or gearing In other
words they desired that the boiler and engine should stand in
the same relation to each other as they do in an ordinary railway
locomotive. With this object in view they have provided their
engines with a complete frame, this frame carrying the eylinder,
the plummer box for the crankingshaft and countershaft, the
bearings for the driving axle, the fore-carriage, the water tank,
coal bunkers, &c., while the boiler, which is tixed to the cylinder
at the smoke-box end, is at the fire-box end, merely connected to
the frame and thus allows the boiler to expand freely.

The frame consists of a pair of frame plates suitably connected

by tranverse stays, the cylinder being fixed to these frame plates
at the front end under the smoke-box, as shown in our engraving.
The engine we illustrate has a single cylinder 8 in. in diameter
with 10 in. stroke, there being fixed by the side of this cylinder
a feedwater heater through which the feed water is pumped on its
way to the boiler. The cylinder is steam jacketted, and special
srovision is made for draining the jacket of water. The guide
Lurs are supported by a motion tranverse stay at about one-fourth
their length from their rear ends, the guide bars passing through
this plate and being of such length that they are slightly over-
ran by the crosshead. This arrangement, which has lately been
much adopted in locomotive practice, enables the guide-bars to
be made shorter and stifer, and at the same time enabley the
crosshead to be drawn out when required, without disturbing the
bars.  The motion plate just mentioned also carries the weigh-
bar bearings, and the bracket for the governor.

The crankshaft is carried by plummer blocks fixed to the frame
plates, a flywheel Leing mounted on at the left-hand side of the

engine.  This flywheel is sosituated that it can be got at by the

S
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driver in the event of the engine stopping on a centre, but if the
engine 1s properly handled this rarely occurs, and we have seen
one of the engines we are des¢ribing worked about a yard with
a load for a considerable time, stopping in and starting from
awkward places without there being occasion to touch the fly-
wheel atall. The flywheel is also so placed that a belt can he
led off from

leading wheels, while the crankshaft can also carry a smaller
pulley, from which a mortar mill or other machine trequiring a
510“‘{* speed can be driven.

Of course when the engine is employed in driving a thrashing
pmvl'uue, &e., the road gear will be thrown out of action. This
1s effected in the usual way by sliding the crankshaft pinion on
the ¢rankshatt. This pinion, when the road gear is in use, drives
aspur vyhne] on an intermediate shaft, this wheel having cast on
it a pmion gearing into the main spur wheel on the driving axle.

The latter axle is driven through compensating or ** juck-in-
the-hox ** gear, this gear being made very strong, and its details
being exceedingly worked out so as to give ample bearing sur-
surfaces. The driving wheels and leading wheels are both of
wrought iron and of neat design, the former being provided with
an efticient brake.  The fore carriage is all of iron, and it is sit-
::2:}:({ under the exlinder, as shown on our engraving on page

The boiler has fished-topped firebox casing and is without a

| steam dome, the stean being collected by a perforated pipe ex-

tending from end to vnd of the boiler, and communicating with
a stop valve case lixed to the smoke-box tube plate above the
tubes. This stop valve is arranged so as to be readily acedssible,
and the steam is led down to the eylinder by a steam pipe in the
smoke-hox as in an ordinary railway locomotive. The bdiler ex-
poses 1294 square feet of heating surface, while the fire-grate aren
1s 4.9 square feet. The blast nczzle is kept low and carefully set
in the proper position in relation to the chimney so as to insure
a good draught with a large area of nozzle, this being a point in
which ordinary portable engine practice is very defective. The
hoiler of the engine under notice is well stayed and the fittings
are neatly arranged. )
~ The feed water is carried into « tank at the hind end of the
frames below the footplate, and the fuel in coal bunkers on each
side of the footplate. "The feed water is, as we have said, warmed
by lr'!'cxlng it through a heater on its way to the hoiler, this heat-
er heing traversed by the exhaust stean, and being so arranged
that the pipes through which the exhaust steam PAsses are quite
free to expand and contract, while the whole can be very readily
tuken apart for c¢leaning,. : '
frames at the leading end.
] ’\s will e seen from our eugraving the general
"lilc.}d:‘l:i'iﬂvy;l"}'l.“"v thing that Messrs Marshall, Nons and Co. are
tute £ ¥ 1o be congratulated on the results of their bold depar-
wre from ordivary practice. The details of the engines have heen
worked out with much care, and the progortions are good and
snlnstuntx:n] throughout. We anticipate that thisengine of Messrs.
Marshall’s will be one of the chief novelties at the Smithfield
show next week, aud that it will attract considerable atten-

tion from all interested in traction engine construetion.—¢En-
it
qeneering.
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-—An American paper says that the exhibit
hbsl_nhor Bronze Company of London, consists of
variety of bearings and working parts of machin-
scissors, &c., the most of which have heen sub-
sts appropriate to them, and the results shown.
e are a pair of worms, or endless screws which have
con onths aimculanon with toothed ‘“wormn wheels " for eight-
previous to thr; “dl"aﬁ"'-', and under circumstances such as had,
Do of toan il‘: to;'»t;on of this material, destroyed them when
Aieht siene op welves days ; and these specimens showed but
SHghL signs of wear after such an ordeal. A large shaft hearing
forming a step, which had suffered more than ordinary pressure
on its collar, and which had been re tedly replaced when made
of hrass, after three weeks' service, had suffered & diminution in
the thickness of collar scarcely a preciable after eight months’
use, the mills running night and ay. An eccentri(fstra which
hu_ll run eighteen months was reduced in thickness at thg crown
4 inch, where the ordinary gun-metal straps had been replaced
every three months. Perhaps the most striking exmﬁ )10,1 "vvu
of the- ability of this alloy to resist wear and tear is that g;‘ an
hydraulic pump plunger. This plunger had been at work for
572 days at the rate of sixty strokes per minute, under a pressure
of three tons to the square inch, and showed no signs of wear ;
while lying by its side is a hardened steel plunger, which had
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it to a thrashing machine, &c., well clear of the :
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been subjected to the same work dumng sixty days, and was worn
to such an extent as to be of no further use. Specimens of wire
made from this alloy are also shown, with tabulated data of ‘ex-
perimental tests made with it, which establish t‘hal, while it is
more ductile than copper, it exceeds in tendeity some of the
strongest of steel.

e - edie-

ON THE CHIEF SYSTEMS OF SEWAGE DISPOSAL
NOW IN OPERATION.

The attention of the Local Gorvernment Board having been
divected to the great difticulties experieneed by sanitary authori-
ties in devising means for the disposal of the sewage of their
districts ; amd, having regard to the frequent applications which
are made to them for advice on this subject, deemed it expedient
that inquiry should be made under their direction into the prac-
tical efficiency of the chief systems of sewage disposal now in
operation, and for which Joans have been sanctioneld by them.

So they appointed Mr. (", S. Read, M.P., one their sverctaries,
and Mr. Robert Rawlinson, C.B., their chief engiucering inpec.
tor, in conjunction with Mr. Smith, the secrctary to the late
Rivers Pollution {'ommission, ax their assistant, to visit a 1nmt¢;d
number of localities in which the processes in question are in
operation, and report fully thereon to the Board. )

These gentlemen accordingly visited Edinburgh, Wrexham,
Chorley, Blackburn, Doncaster, Harvogate, W olverhamptou,
Leamington, Warwick, Rugby, Banbury, Jedford, (Zrydou, :\nx'-
wood, Reigate, \\"orthins, Aldershott, Romford, Tunbridge W ells,
Cheltenham, Merthyr-Tydfil, Barking, Norwich, and hhnﬁel'«l;
Kendal, where the downward intermittent prineiple is curried
out - Leeds, Bolton, Conventry, Tottenham, Edmonton, and
Hertford, where sewage is treated by a chemical process i Brad-
ford, Birmingham, and Luton, where sewage-sludge is precipi-
tated by the addition of lime ; and Halifax, Rochdale, Salford,
ane Manchester, where pail system is partially used for dealing
with exereta. They also visited Leyden and Amsterdam, where

Ctollowing

A tool box is provided between the |

l

!

the pneumatic system is partially in operation ; Paris, where
only a portion of the sewage is utilised in irrigation ; and Brus-
sels and Berlin, where the sewage is about to disposed of in
irrigation, and their report is just now issued,* and contains the

" Lamdon : Eyre & Spottiswoode, 1876,
CONCLUSIONS,

1, That the scavenging, sewering, and cleansing of towns
are necessary for comfort and health ; and that, in all cases, these
operations involve questions of how to remove the refuse of towns
in the satest manner and at the least expense to the ratepayers.

2. That the retention for any lengthened period of refuse and
excreta in privy-cesspits, or in cesspools, or at st_nblt*s, cowshnfls,
slaughter-houses, or other places in the midst of towns, must be
utterly condemned ; and none of the (so-called) dry-earth or pail
systems, or improved privies, can be approved, other than as
palliatives for cesspit-middens, because the excreta is liable to be
a nuisance during the period of its retention, and a cause of
nuisance in its removal ; and, moreover, When removed leaves
the crude sewage, unless otherwise dealt _with hy filtration
through land, to pollute any watercourse or river into which such-
sewage may flow. We have no desire, however, to conderun the
dry-earth or, pail systems for detached houses, or for public
institutions in the country, or for villages, provided tin system
adopted is caretully carried out. .

3. That the sewering of townsand the draining of housc§ must
be considered a prime necessity under all conditions and circum-
stances, so that the sub-soil water may be lowered in wet dis-
tricts, anil may be preserved from pollution, and that waste-water
may be removed fiom houses without delay ; and that the surfaces
and channels of streets, yards, and courts may be preserved
clean.

4. That most rivers and streams are polluted by a discharge
into them of crude sewage, which practice is highly objectionnble.

5. That as far as we have been able to ascertain, none of the
existing modes of treating town-sewage by deposition und by
chemicals in tanks appear to effect much change heyoud the
separation of the solids, and tl.le clarification of the liquid. That
the treatment of sewage in this manner, however, effects a con-
siderable improvement, and, when carried to its greatest perfec-
tion, may in some cases be agcepted.

6. That so far as our examinatious extend, noune of the manu-
factured manures made by manipulating town refuse, with or
without chemicals, pay the contingent costs of such modes of

treatment ; neither has any mode of dealing separately with

e
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exereta, so as to defray the cost of collection and preparation hy
a sale of the manure, been brought under our notice.

7. That town-sewage can best and most cheaply be disposed of
and purified by the process of land irrigation for agricultural
purposes, where local conditions are favourable to its application :
but that the chemical value of sewage is greatly reduced to the
farmer by the fact shat it must be disposed of day by day through-
oul the entire year, and that its volume is generally greatest
when it is of the least service to the land.

8. That land irrigation is not practicable in all cases; and,
therefore, other modes of dealing with sewage must be allowed.

9. That towns situate on the sea-coast, or on tidal estuaries,
may be allowed to turn sewage into the sea or estuary, below the
line of low-water, provided no nuisance is caused ; and that such
amode of getting rid of sewage may be allowed and justified on
the score of economy.”’ :

The statements of Commissioners accord so nearly with the
views which have been set forth and urged in this journal that
little comment will e necessary.
with giving the pith of the more important parts of the Report,
commending the whole, with its appendices, to the serious atten-
tion of all who are interested in the subject.

With respect to the laboratory value of town refuse aud of
sewage, or of the manipulated solids of sewage, they have not
fommd o single case where it is sold at a profit; aund, as a con-
sequence, there have been local dispointment and accummula-
tions of several thousands of tons of manufactured wanure,
asserted to be worth from one to several pounds sterling per ton,
which prices are nat realised ; consequently there are these vast
heaps encumbering the premises where manipulated. I the case
of town sewuge, its unceasing flow and the great volume of water
to be dispored of day by day detract from the undoubted manu-
rial value whieh there is in it, so that sewage containing
ammonia, representing n manurial value of 2d. per ton, has to he
given away, or has to be wasted into the sea.  With respect to
solid manure made from town refuse and extracted from sewage,
its bulk and weight reduce its value, and as, like sewage, the
production goes on all the year round, it must be heaped up
until farmers can be induced to vemove it, —the inducement for
them to do so being a price far below the cost of production.

Towx ScaveNcine. —Town refuse, both fluid and solid, must
be got rid of, and the more completely and rapidly the process is
etlected the better it will be for the inhabitants. The cost of any
process should, however, he a seconidary question,—always pro-
vided that due skill has been and is used in devising the local
works, and proper care has been and is exercised in supervision
and labour.

SEWAGE NOT PROFITABLE To THE EXTENT ENTIMATED.—In
100 tons (224,000 gallons) of sewage, having the equivalent of
eight grains of ammonia to the gallon, the ingredients are esti-
wated as having a manurial value of 17s. 7d. The suspended
matter, which will subside when at rest, or which chemicals will
assist to precitate, is worth 2s. 28d.; other dissolved matter which
remains in the clarified water being worth 15s. 43d.  This makes
the value 2-1 penny per ton, or say 2d. per ton; the Royal Com-
mission (1858 to 1865) accepting this estimate of 2d. per ton
after a set of exhaustive experiments fully recorded in their three
Reports, came to the couclusion that a farmer having to take and
dispose of sewage day by day, all the year round, would not give
more than a yd. per ton, if even this could be afforded. An ex-
amination of the abstracts in this Report will show that sewage
has very generally been used in irrigation at a loss. Although
this estimate appears so favourable, we find that it fails to be
commercially productive in practice, and we may repeat that no
chemical or other treatment of town sewage with which we are
sequainted is » commercial success. The suspended solids may
L precipitated, and the sewage so far clarified by these processes ;
hut the sewage is not purified, nor does the sludge appear to be
increased in value as a manure o as to command a sale sufficient
to pay the costs of production. The pail system, as practised at
Rochdale and other places, does not produce a solid manure of
sufticient valu¢ to repay the contingent expenses, and command
a ready sale.

SEWAGE NOT T BE sT0RED IN CEsspPooLs,—Sewage should not
he stored in cesspools beneath houses, or near to houses within a
town ; neither should it be allowed to rest stagnant in badly
formed sewers, nor, indeed, in any sewers; but all waste water
and exereta should pass to the drains unperceived, and should
then flow in an unceasing stream ; and, if practicable, at once
over and through land properly prepared for its reception and

We shall content ourselves

‘to utili

Mecnasicar Power or Warkk.  Water is o purifier, a
cleanser, a dissolver, and a mechanical power, and will aloug
down an incline the solid ingredients of town sewage, with road
detritus,—-such as grit and silt ; the moving power of water being
in proporticn to the volume, the vertical depth, and the gradient
down which the flow is directed. Flushing by volume aud head,
artificially formed, will remove detritus from sewers of low grad-
ients where accumlation may have taken place. A velocity in
the sewage of 2 ft. 6 in. per second will remove any solids likely
to be passed into drains and sewers, ’ '

SEWAGE IRRIGATION PROVED NOT T0 BE INJURIOUS To HEALTH.
—There is no record of any special outbreak of disease at or near
the sewage farm. The men working on the land and amongst
the sewage are reported to be healthy, the men cutting the grass
are healthy, and the cows fed upon the grass are also as healthy
as other cows, producing wholesome milk ; and with respect to
tapeworm, the medical men who attend the Edinburgh hospitals
do not find and exceptional excess of this disease amonst their
cases ; but, on the contrary, less than in other hospitals. The
Craigentinny meadows were made the subject of an exhaustive
inquiry by the War Department during the time that Lord
Macaulay was member for Edinburgls and” Parliamentary secre-
tary for that department. Oflicial inquiry was made by army
meaical ofticers, who took the returnus of health and mortality for
twenty years back from barracks situate in different parts of
Great Britain, where troops similar in numbers and performing
similar duties had been quartered, and these returns wete taba.
lated, the results obtuined proving that the barracks :ulinﬁining
the Edinburgh sewaged meadows had the lowest sick and death
rate in the list, so that the allegations against the Craigentinny
meadows fell to the ground. It must not, however, be sup}msnll
that rongh-and-ready sewage irrigation is advocuted, as the evid-
ence should only be taken as proving that the application to land
of putrid and crude sewage in the most gross form does not
necessarily breed a pestilence, though such mal-arrangements
may produce an offensive nuisance which ought not to be
continued. )

Tur PNEUMATIC SYSTEM.—One of the most complicated and
costly processes for dealing with the solid of human excreta (not
with town sewage), is the system known by the name of the in-
ventor, Capt. Liernur. The pneumatic system has been partially
introduced at Leyden, Amsterdam, and” Dordrecht, whete they
have seen it working. ' They agree that the pneumatic system is
ingenious, but it is complicated in its construetion and working
arrangements, and consequently it is liable to derangements,
which are sometimes diflicult to mend.  They do not know one
English town in which the apparatus, if adopted, would be other
than a costly toy. As may be imagined, when the nature of the
arrangements and complications are considered, the pneumatic
apparatus gets out of order, the slightest crack in any pipe or
pipe-joint will reduce the force of the partial vacuum, and even
where all the apparatus remains sound the closet-pans may not be
emptied ; and, in fact, neither the pipes nor the pans ever are
entirely emptied ; the power of air and water to remove solids
through pipes being as their relative weights and velocity, and
air is to water, by weight, about as 800 to 1. .

TowN SEWAGE : 11s TREATMENT AND CHARACTERISTICS, ~-All
chemical treatment of sewage, by patented processess ov other-
wise, aims at deodorisation ; that is, a clarification and purifica-
tion.  The processes are reported to take from sewage turbidity,
colour, and scent ; but no snch process has cver restored sewage
water to its original purity, though most of the suspended solids
may have been removed, the salts of sewage remain, and generally
some of the chemicals, mixed with the witer. The only safe way
t sewage is by a daily application of it to land whilst it
is comparatively fresh, as at Bedford, Aldershott, Carlisle, Don-/
caster, Chorley in Lancashire, Leamidgton, Rugby, and other
places where sewage irrigation has been established and the sewers
transmit in a continuous stream the daily volume. Receiving
sewage in tanks to abstract the solids will add to the impurity
and offensiveness of the fluid if there is any lengthened retention,
or if the tanks are not rigidly cleansed at short intervals, so asto
remove any of the leaven of putridity from the surfaces. All
sewage-tanks should be simple in form and construction ; the
material should be either of vitreous character on the surfaces,
such as glazed bricks, or of Portland concrete ; no sewage-tan
should be arched or vaulted over. There may he an open-side
shed louvred at the ridge, and the area of land occupied by hoth
yard and tanks should be fenced in. The sludge separated from
sewage contains from 80 to 90 per cent. of water, and deposite
on the surface in this state it will not dry in any reasonable

—

m——

— e



Bebruary, 13771 AND PATENT OFFICE RECORD. i3

I“lgﬂl of time, but will skin over and remain wet, Artificial
I¥Yng is not practicable on account of the cost. Mixing with
Ty ashes and strect sweepings appears to answer best.

INVENTILATED Foul SEWERS AND SEWAGE TANKs DaNakn-

OUs.~-Foul sewers and foul vaulted sewage-tanks, if unventilated,

Will contain carbonic acid gas, and will give off sulphuretted
Ydrogen, both of these gases being generated from decaying
vegetable and animal matters. A complete and perfect disinfec-

tion of sewage and sewage deposit by the addition any kunown

Materials, solid or fluid, would be so costly as to be impracticable,

and the materials so disinfected would have no equivalent in-

Crease in commercial value. To completely disinfect one cubic

foot of sewage-sludge and exereta would cost, in the materials,

abont 1., or 27s. per ton.

{ 1o be continued, )

oy

ITALIAN SHIPS.

The Dandoln, which is now building at Spezzia, is tobe a com-
Danion ship to the Duilio, already launched and waiting for her
Plates. Here again we find novelties. Spezzia is just now a
Yery paradise of engineers, and the new Italian ship is not the
east interesting of the works to be seen there. The Duilio and
the Dandolo are sister turret ships, desigred to move entirely by
Steam. The Dandolo, as she now lies half built on the slips, is
curiously dwarfed in size by the mountains which surround the
gulf, but she is 103 metres long between perpendiculars, 18 metres
beam, and 11 metres in depth. When acting as a craiser her

raught will be 8 metres, but when in action with an enemy she
€an so fill her fore and aft compartments with water that she
Will sink more than a third of a metre lower, so that her draught
Will theu be 8:87 metres. Her deck is plated with 2 inches of
on and round the vulnerable part of her she will have 22 inches
on a hacking described lately as that tired at by the 100-ton gun.

he two turrets are arranged diagonally, so as not to iuterfere
With each other in giving tore and aft fire. They are enclosed in
2 hox, which is covered by 22 inches of armour at the water line
8 inches above, and 14 inches below. The armour at the water
e tapers ofl to the ends, but a shot through the ends would
ot add to the quantity of water in the ship, because what water
1t could contain has been admitted already, and the buoyant part
Ol the vessel is all enclosed within the armour of the box. Of°
Course, the hottom of the ship has a double skin, with watertight
®mpartments.  In the Dwilio and Dandolo the distance between
the sides of the cellular structure is about one metre or a little
More than a y#vd ; but the present idea, to be carried out herz-
after, is to meet the destructive force of torpedoes by leaving a
Breater space than has yet been tried between the point where
the torpedo will strike and the inner skin, which is the life of

e ship,  OF course, the whole ship is full of watertight com-
'])al‘tmnnts,

So far for the defensive arrangements of the sister ships ; now

Or their means of offence. First, there are four 100-ton guns,
W_hlch can all be fired at the same time, and though we have seen
%hat one can do, it remains to be known what the discharge of
\0‘", with shots striking near cach other, would do to a ship.
L oreover, the Jwitia and the Dandolo have spurs weighing 17
s‘"'m each. To add to the means of attack from the prow of the
-wu!), tubes are laid straight forward for Whitehead torpedoes,

3 lch ean be discharged in the line of the ship’s progress. We
0 hot suy in a line with the keel, beeause there is no keel below
1 axis of the ship, but two bilge keels, arranged on Mr. Froude’s
}l"“’, to check and diminish rolling. IHarvey's torpedoes will
a:“) be towed, and since they are sometimes dangerous to friends
ol Well as enemies, if self-acting, they will be ignited at will by
N .‘f“tywul meuns. Yet one means of offence and that a novel one,

"Maing to be mentioned.  In the stern of the vessel is an jren
S0op partly below the water-line, partly above it. Within the
‘Sp:‘l'kl_s a large iron tube containing a steam launch. Generally
W axing, the launch is laid up in its dry dock, for the door is

Aertight. But suppose the Dwilio is close to an adversary against
oo she wishes to bring all her powers to bear, the iron door
‘&ut 1.0 stern opens, cnough water rushes into the tube to float the
shi ‘:h, and immediately a steam ram darts backward out of the
‘Thin Ut pushes the boat out of its iron cave with great velocity.
sh@&”“"‘-lﬂcl‘ty is increased by the little engines in the launch, and
Al inm, of course, steer und turn in a'much smaller space thun
is i]l‘- Before the enemy has had time cnough to see that a blow
the lltel\l\ecl,)()y:g hefore any measure could be taken to meet it,

#unch ig uuder the counter of her hig-foe, the ironclad,
Strikes her with a torpedo. .

So then the Duilin and Daadoly have the heaviest armour ex-
cept that of the fuflexible. Their engines of 7500 indicative horse
power (1200 nominal) are supposed to drive them at the rate of
16 knots an hour ; they have spurs to strike with, guns to dash
in armour sides, smaller guns for less stringent difficulties ; tor-
prdoes which can be launched from beneath the bows and travel
under water, other torpedoes which are to be towed and strike an
cnemy alongside, and, finally, a torpedo boat, which, with its
veluntary crew of one or two men, may be launched in the midst
of au aetion to strike a particular foe or join in the mélée. Such
is the state of naval progress on which the third quarter of the
19th century opened. Supposing all ships to be equally well pro-
vided with means of offence, it is almost impossible to believe
that any ironelad will escape being sunk, or any wooden ship re-
main unburnt in future naval actions. The precision and power
of field artillery and small arms are making battles terrible engugh
on shore, but what are their dangers compared with the com-
bination of ships’ sides dashed into thousands of splinters by guns,
rams and torpedoes of three different kinds ? W‘ly the air would
be full of sheils, cach carrying the life of a ship, and the sea will
be covered with torpedoes hoth on and below the surface. How
friends are to avoid striking each other in the mélée is difticult to
conceive, and we might almose imagine that the story of the next
naval battle will never he told because nobody will be left alive
to tell it.

e >

HITCHIS' RAPID SYSTEM OF PLASTERING. .

By the use of this systeimn, the lathing and two coats of plaster-
ing, with lime and hair, give place to large slabs fixed to the
Jjoists, which form the body of the ceiling at once. The edges
of these slabs are bevelled reverse ways, and fit into cach other
so that the stopping cannot be shaken out. The face of the
slabs are made rough, and the whole receives a thin finishing
coat of cement or stucco, which etfectually conceals the joints,
and produces ceilings of good appearance. By this means no
time is lost in waiting for drying; and the annoygnce of dirt
and rubbish caused by mixing and using lime and hair, is entirely
avoided. The manufacture of the slabs may be briefly deseribed.
A sufficient quantity of plaster and tibre is mixed with glue-
water ; half of this, while in a plastic state, is spread evenly
upon a plate-glass bench, the edges of which are raised §in. and
bevelled. A sheet of strong open canvas is then stretched tight
cross, and wrapt round two laths which are embedded in the
awo opposite edges of the slab. The ohject of having these laths
ts to tighten the canvas, and stiffen the edges of the glabs in
itheir span from joist to joist. The remaining portion of the
plaster and fibre is spread evenly upon the canvas, which then
remains firmly embedded through the centre of lhe slab. A
bass broom is’” then passed over the face of the slabs to form a
“key " for a finishing coat. When sufliciently set, the slabs
are removed from the bench, and exposed to the air to dry.
These slabs are made 2 ft. 6 in. wide, and of sufticient length to
reach across four joists, and are sccured to the joists by driving
14 in. zine nails through the laths before-mentioned, and about
4in. apart, along wherever the joists come. The joints are then
roughly stopped with cement, and the whole receives a thin
‘¢ getting ” or finishing coat of cement or ““stucco,’”’ as in the
ordinary way. The gystem certainly has its advantages.
Builder,

T :-‘0’ -

THE BANK OF SOUTH AUSTRALIA, ADELAIDE.
(See page 37 )

We give an illustration of this bank, copied from the Builder,
to illustrate the extent to which colonists are successfully dom-
peting with the palatial buildings in the United Kingdom.

We regret that our space will not allow us to enter into a
detailed deseription of this fine building, which is very-highly
spoken of by the Builder. The colonial architects were Mr.
Lloyd Tayler, F.R.1.B.A%, of Melhourne, and Mr. kK. W.
Wright, of Adelaide.

—— .o —

THE GUELPH NEW POST OFFICE
(See page 44.)

The Guelph Post Office is to be a building of about 63 feet by 40
feet, the foundations of which have been recently laid. It is to
be built of stone and will contain the Post Oftice, Inland Reve-
nue, Custom House, Weights and Measures, and Gas Inspector’s
office.
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THE “ECLIPSE” MORTISING K.AC'HINE
(Nee page $4.)

Mortising, like all operations in which great aceuraey is re-
quired, is much better performed by a well constructed machine
than by hand. Even an expert and thoroughly competent
workmau is not always able to do his best, and, unfortunately,
the majority of workmen in nearly every department cannot be
ncluded in the category of experts. There are vatious mortising
machines, more or less ingenious in construction and eflicient in
operation, in use, most of them having a rack and pinion, ov
rack and cog action in counceting the hand-lever to the part
which carries the spindle of the cutter or chisel.  That which we
illustvate, which is manufactured by Messrs. F. W. Revnolds and
Co., Southwark Street, London, differs from all others in having,
in place of the usual rack and cog-wheel, an articulated elbow or
toggle wmovement, the action of which not only produces the
requisite vertical motion of the chisel, but gives an inereased
power as it penctrates deeper and deeper into the material being
worked, T}liﬂ motion also insures uniformity in the depth of
such mortises, as it is not required to cut quite through the wood.
Again, the requisite nniformity of depth is secured in the whole
length of the mortise mueh more certainly and easily than in
previous methods, owing to the bearings of the chisel spindie
and the fulcrum of the lever heing adjustable, and the lever hav-
ing always’ to be hrought down to the lowest point. In respeet
of ease and certainty of working, therefore, as well as aceuracy,
the ¢ Eclipse” appears to possess capabilities that must give it a
foremost place among machines of its class.-—[Jron.

= P -

THE WARSOP LIGHT FORCING HAMMER.
(See page 40.)

The application of steam power to smithwork has lately occu-
pied much attention among tool makers, and the result has given
a wide field of selection to the purchasers of such appliances.
We illustrate a light forcing hammer which most unquestionably
claims a place among the useful and handy tools which do the
work of the striker at a great saving of time and money. Tt is
now several months sinee the first of these hammers was set to
work, and from that time it has, we understand, worked contin-
nously without a single repair, although frequently doing very
rough work. The engraving represents a 55 1b. hammer with a
$in. evlinder. It will forge iron from 1hin. thick or draw a 1jin.
square steel bar down to §in. thick at one heat in a fifth of the
time it would take by hand. The slide valve is halanced, and cuts
off the steam so close to the pisfon as to allow of no loss in the
passages, it also is automatic and quite independent of the steam
cock. Tt can also he adjusted to any grade of expansion or give
‘steam for the full stroke. The size of the piston varies from 3in.
to 6in. The foot gear is for regulating the amount .of steam

with it the force or weight of the blow may be regulated. It enables
the hammer to be held up while work is being (‘Tlanged, and gives
the power of striking single blows. When the foot is removed from
the treadle the hammer stops. This hammer is suitable for forcing
bolts, spikes, keys, spindles, &c., for drawing out files, knife blade,
and scythe "blades, for rou%hing out work, and for stamping
metal tor hot dies. A special form of this tool is made for planish-
ing brassand copper work. It may be attached to a post or column
in the workshop, or if the work requires much clearness it may be
fixed on the end of a beam or girder projecting from the wall. We
may add that Messrs. Tangye Bros. and Rake, of Newcastle-on-
Tyne, who manufacture the hammer, have worked it in some cases
with compressed air. The internal arrangement of this hammer
and planisher is almost identical with that of the Warsop rock
drill, an illustration of which appeared in the Engineer Jandary
8th, 1875, and therefore requires no further description.

Small hammers of variousdescriptions worked by springs, cams,
straps, &c., have long been known, but we believe this is the first
instance in which the principles involved in the construction of a
rock drill have been applied in amachine intended to make or work
light forgings. The compactness of the tool is a strong point in its
favour.— Kngincer,

e dipe--
THE STRENGTH OF CAST IRON FITTING BLOCKS.

Cast iron fitting blocks are used freely by hoiler makers under
the impression that such blocks while of small diameter com-
pensate for the weakness caused by the hole which the block
goes over. There is, however, reason to believe that this im-
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pretsion is erroncous, and Mr. Fletehier, of the Manchester Steamn
User’s  Association, deprecates the use of sucl blocks very
strongly.

In owr impression for March 24th, 1876, we referred at con-
siderable length to the experiments carried out by Mr. Fletcher
witha boiler specially constvueted for experimental purposes by
Mr. Beeley, of Manchester, aud we illustrated the boiler in
question.  In all eleven hasting tests were applied up to last
Mareh in order to ascertain the weakest portions.

In the pngravi“g on page UOU, we illustrate from a i}]ut()gl';l ph
the fracture of a cast iron mouth-piece or fitting b}ock at t‘w
hase of a 6 in. steam stop valve.  The casting was very good and
soundl.  The pressure was 275 1. on the square inch. The plates
of the 7 ft. boiler shell were seven-gixteenths thick, double
rivetted and earried 342 b, hefore giving way. 1t is evident
from this that the cast iron fitting piece did not compensate for
the loss of strength in the plate caused by cutting a 6in. hole
in it. A point worth notice in cutting holes in boiler shells
has never received the atrention which it deserves.  These holes
are very frequently left ragged at the edge, and if closely exam- |}
ined, it will be found that minute cracks radiate from them into
the plate. The weakening influenee of sueh eracks, however,
small and short, is well understood. In all cases the edwes of
holes in boilers should be cut off clean and sharp, and the
general use of some modification of the rose cutter which would
smooth off holes up to 6in. in diameter would be a very good
thing.— Enginies. i

- o

IMPROVED PORTABLE GANG SAWMILL.
(See page 45.)

In the wachine herewith illustrated a series of vertically reci-
procating saws ent, simultaneously, 2 number of boards from a
log. It will be remembered that the old form of gang-suw em-
bodivs but a single gate, the saws in which, of course, act upon
the log only in one direction. In the present apparatus, two
gates are employed, each carrying a number of pairs of saws, the
pairs in one gate being arranyged in alternation with those in the
other. The teeth in the alternate saws in each gate are opposite-
ly directed, so that one set of saws is always acting during each
part of the stroke. The gates counterbalance each other, and in
this way,it is claimed, the troublesome springing and trembling
of the log (which often accurs when a single gute is used are en-
tirely avoided. Another new feature is found in the reversed
blocks, which are fitted to notches at the ends of the saws, and
by means of which the distanve between the saws is regulated.
Screws passing through said blocks are provided for tightening
the blades.  The log earriage isx constructed in the usual way,
and is provided with head blocks and dogs for engaging the log
between each pair of saws, so that the latter wmay run completely
through the log and leave no stub. The feed motion is adjus-
table as to rate of feed, and the usual friction apparatus is provi-
ded for carrying the carriage quickly back.

The important feature of the machine les in the arrangement
of saws. The two gates, A and B, are similar, and hoth slide
upon ways in the main frame.  On the cross-bars of the frames
are projecting studs, which support the saws ; each pair of blades
is connected at the bottom by means of a pin, which is drawn
against the under side of the stud by the straining device. The
latter consists of a reversed block, the lugs formed on which are
fitted to notches cut in the edges of the saw. A screw passes
through the block and hears on the projecting log on the cross-
bar benéath, so that by turning said screw, the pair of blades is
quickly stretched out. The reverse direction of the teeth of al-
ternate saws is plainly shown in the engraving, all the teoth be-
ing of course turned toward the front of the machine.

A shaft, journaled in the hed-piece, carries, at each end, sim-
ilarly arranged double cranks, C, the wrist pins of which are
placed diametrically opposite each other. D are rods which con-
nect the pins with studs that project from the gates. By this
ingenious mechanical device, the cranks impart, as they rotate, a
reciprocating motion to the gates.

The saws that cut _down are overhung at the top, while those
that cut up are overhung at the hottom, so that there is always
a clearance for either set, They are so adjusted that the front
part of the cuts comes even in line. Among the advantages
claimed is, that long and slender logs may be sawn without diffi-
culty, if the foree is cqually exerted from above and below,

- —— @~ QI —— - e
To Make LapEls Apugre o A PoLIsUED Stpeack. Drush,
the back of @ Tabel over with polish, and press down with a soft
rag ; this must be done quickly, as the polish soon hecomes dry.
Pianoforte lahels are put on iu this manner. ’
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PATENT LAW REFORM.

The tollowing remarks from an English Scientific paper (Zron)
Will be interesting to Patent Solicitors hoth in Canada and the
‘nited States
© The expedicney of revising, or—to state the subject more
dceurately--of carrying out the existing Patent law of the
United Kingdom, has been once more suggested by that useful
ody, the Society of Arts. After ample deliberation, the Council
of the Society devided that the best form of cominunicating their
Opinions would he a memortal the to Lord Chancellor, the sub-
Stanee of which will be found in another column of IroN. Pos-
8ibly Lord Cairns way be inclined to view the memorial with
Mixed feelings, among which must be present a certain amount
of ortification at the failure of his own measure, which, after
Tnning the gauntlet of two successive sessions, has been rele-
gated to that department of the Shades which is popularly sup-
Posed to L occupied by the phantoms of slaughtered innocents.
At the first appearance of the Lord Chan cellor’s Bill, it became
evident that its only effect would be to abolish, in a costly and
cumbrous manner, the granting of patents altogether—a result
Which it is only fair to admit would have been hailed with
Pleasure by u small knot of advanced economists, who, by a
DProcess of reasoning peculiar to themselves, have arrived at the
tonclusion that brain property is distinct from other property,
and that the fruit of many years of study and of great outlay
should be nobly laid on the altar of Britannia—the inventor
Testing content with taking his chance against an aymy of
Manufacturers. 1t is needless to expose the hollowness of this
bosition further thun once more to reiterate that the inventor is
farely a manutacturer ruling over a *“ going concern,” and hardly
ever a capitalist, but frequently an artisan, and, in the case of
Teally great iuventions, generally  theorist and not a ¢ practical
Mman " able to profit immediately by the success of his improve-
Ment. [t would also be foreign to our purpose to dilate, at this
Moment, on the manifest defects of the luckless Bill introduced
¥ Lord Cairns, which provided for a costly machinery which,
after all, like the Patent Law of France, could not guarantee the
Wvention against the common law of the country. The Lord
‘h&nc(-]lor’s Bill is a thing of the past,.and the Society of Arts,
Vith that practical knowledge which is one of its most salient
Characteristics, has pointed out that the existing law, if com-
Dletely carried out, is mmply sufficient for the requirements of
Patentees and the public. It is quite in consonance with Kn-
hS!x feeling to make the best of existing legislation, rather than
€gin again from first principles, and the course adopted by the
Society of Arts will therefore meet very general approbation.
P It is, above all, necessary to bear in mind that no’ possible
atent Office can give a patentee a valid guarantee for the sole
;‘}Joyment of his invention, All that can be done is to enable
‘}m to make such thorough and complete investigation of pre-
lous patent awards as shall preserve him from a downright
lunder.  The fees he pays do not ‘“‘warrant him a line” in
3tual fact. Due investigation having been made of previous
Eat‘;‘ﬂt«s, he is only granted protection against all and every—
:Vmg always those who can make good a prior claim in a court
aW. This being the value of a patent, neither more nor less
* ~the Great Seal of England to'the contrary notwithstanding—
Chl'emams to be seen what the patentee gets for his money.
aff-waxes and other dim and mythical persons have disap-
g E’eamd from the Patent Office, and the salaries of Her Majesty’s
1f"l'm'_y and Solicitor General ne longer depend upon Patent
o e fees; but the result is the same-—the patentees, if less
o ed with ceremony and less mulcted in heavy fees than in the
exmﬁ,zu days, are yet taxed sufficiently, and have a right to
Tam a fair, and, indeed, a liberal return. At the present
| Exchem the Patent Office returns a profit of £100,000 to the
of taxe‘l“el'—l'lot an enormous sum, but yet one of the most unfair
tion :Sd—:m impost not upon profit and success, but upon inven-
ul tim: outlay, with a hope, generally remote and shadowy, of
in are f:: reward. Taxes upon industry of other kinds have been
in} ts? lmeasm:e remitted, but this toll upon the brain yet sends
o u lcoptnbutlon to the Exchequer. It istherefore time that
Spare :‘: which returns a handsome profit out of purses ill able to
i b should be called upon to do its work, and do it, so far

Dossible, efficiently.

“ memorial of the Society of Arts sets forth that the Patent
Unde memlmm.nt' Act of 1852 has never been fairly carried out.
Xertigp ¢ }.""szmus of that Act—mainly brought about by the
la, r SCO the Society of Arts and the vigorous advocacy of the
cellor, ¢, ‘harles Dickens in Howschold Words—the Lord Chan-
l\’ e Master of the Rolls and certain Law Officers of the
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Crown therein named, together with suck other persons as Her
Majesty the Queen should appoint, are made Commissioners of
Patents, with full powers, as therein specificd, to conduet the
business of granting Letters Patent for Inventions, and to make
regulations for the administration of the Patent Office.”

This Act, excellent in itself, has remained practically a dead
letter, and the government of the Patent Office an anomaly.
Theoretically, it is ruled by the four Commissioners—the Lord
Chancellor, the Master of the Rolls and the Attorney and
Solicitor General-—but, practically, it is entirely administered by
their clerk, who, however competent, is not responsible to Par-
liament for the management of his department. Luckily this
post has been well filled successively by Mr. Bennet Wooderoft
and Mr. Reader Lack, but cach of these gentlemen has been left
almost alone to his work-—the Commissioners of Patents being in
the same position as the Trustees of the British Museum, ¢.r.,
having too much to do elsewhere.  They have become a merely
ornamental hody—not easily dislodged, however for their
salaries as ew officio Commissioners of Pateuts are simply com-
mutations of the fees which previously acerued to them as repre-
sentatives of the Great Seal, an impression of which-—like a
muffin in a tin box—is appended to every patent issned to this
day. The myth exists that a patent is a grant of monopoly un-
der the (reat Seal, although it is no such thing, but a mere
provisional protection to the inventor umtil somebody can
dethrone him. The actual Commissioners having become mere
sinecurists, the Society of Arts, with whem is the great body of
inventors, suggest the specific performance of the provisions of
the Act of 1852. At present the Patent Office—abundantly
supplied with ornamental wigs--has no real head, and the
Government is now asked to supply this want, by the appoint-
ment of one, two or three competent persons, who shall be
Commissioners of Patents and nothing else. The Patent Museum,
the Publications of the Patent Office, its departments, all and
sundry, require that vitality which can only be communicated by
a real governing power ; and as the department returns a clear
profit of a hundred thousand a year, no economical reason can
intervene to preveut the consummation of this necessary reform.

=

CEMENT For JOINING AMBER. -\ solution of hard copal in
wure ether, of the consistency of castor oil, is suggested by Ph.
{tnst for cementing amber. The carefully-cleaned surfaces of
fracture, coated with the solution, should be pressed together,
and retained in contact by means of a string wound around the
object, or in some other suitable way. The operation should be
performed as rapidly as possible, since the evaporation of the
ethet impairs the adhesiveness of the cement 1 so that all arrange-
ments for compressing the object should be made before laying
on the cement. A few days are required for the complete hard-
ening of it. In repairing tubes, as for pipes, any of the solution
happening to puss into the interior should be carefully remaoved
at once with u slender feather.

B

The MiNerar WEALTH oF AFRICA.—The recent African dis-
coveries have developed the fact that vast mineral wealth under-
lies the surface of tgmt great continent. Lieutenant Cameron,
who has just returned from there, tells of cnormous deposits of
coal and iron ; enough, he says, to supply the world for wntold
centuries, A canal of 120 miles in length, connecting the Cougo
and Zambesi rivers, will open up these deposits, and provide
communications between the Indian and Atlantic oceans.
Already England showsan inclination to take possession of this
valuable country, which was disclosed to the world by Licutenant
Cameron’s important explorations.

= SR EE

WorTH KNowWING.—We are assured that one pound of green
copperas, dissolved in one quart of water, and poured down a
water-closet, will effectually concentrate and destroy the foulest
smells. Oo board ships and steamboats, about hotels, and other
public places, there is nothing so nice to purify the air. Simple
green copperas, dissolved in a.nythmg'un( er the bed, will render
a hospital, or other place for the sick, frec from unpleasant
smells. In fish-markets, slaughter houses, sinks, and wherever
there are otfensive gases, dissolve copperas and sprinkle it about,
and in a few days the smell will pass away. 1f « cat, rat, or
mouse dies about the house, and sends forth an offensive gas,
place some dissolved cop*)ems in an open vessel near the place
where the nuisanee is, and it will purify the atmosphere,

— ————
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PUNCHING AND SHEARING MACHINE.
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THE FAMILT FRIBIND.

This part of the Maaazing, for the future, will be devoted to instructive ,domestic.reading for the Home
Circle, such as SHorT PLEasiNG Stomies, DrawiNe, Music, Borany, NaruraL HistorY, PoruLsR GaMEs, and
amusements for boys and girls, NeepLe WoRK, AMaTEUR MECHANICAL PURSUITS, and all the elements of a prac-
tical domestic education ; also GARDENING and AGRICULTURAL NOTES.

FLORAL CULTURE.

L RN T SEE

HuMeA ELEGANS. Lurinus CRUIKSHANKII.

LOPHOSPERMUM SCANDENS. ManicoLp FRENCH.
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| HYDRAULIC PUNCHING MACHINE.

(See page 40)

The powerful hydraulic punching and shearing machine we
illustrate this week forms part of an entire plant of nydraulic
wachine tools on Mr. Tweddell’s well-known system at the
French Government dockyards, at Toulon. In an article on hy-
draulic tools which appearedin our columns some five years ago,
we made the following remarks : ¢“To obtain the full benefit of
such asvstem of working machine tools as that of which we have
just been speaking, it would be necessary, of course, that it
should be carricd out on a large seale, but its employment in
even a less complete form would, we believe, be attended in many
instances with advantages.” The almost universal adoption of
Mr. Tweddells hydraulic machinery for rivetting proved the jus-
tice of the latter portion of our remarks, and this extensive appli-
cation of the system at their new dockyard at Toulon, shows that
the Freneh authorities, havingalready tested this class of machine
ry at their arsenal at Indret and elsewhere on single machines,
are now determined to obtain the full benefit of this mode of
working Dy fitting up an entire work on Mr. Tweddell's plan.

M. Berrier Fontaine, of the engineering staff at Toulon, hav-
ing gone into the whole question of economical working very
closely, furnished the patentee with his reqnirements and the
general arrangements of the shops, and when we state that there
ix 50 horse power pumping engine to force water into two accum-
ulators, cach 20 ft. stroke and loaded to 1500 1b. per square inch,
the extensive nature of the application is apparent.

The whole .contract was p)laced in the hands of Mr. Henry
Chapman, of Paris, whose applications of this class of work have
been very suceessful in France. As much misconception exists as
to the cconomy of liydraulic machinery, we propose shortly
to lay Defore onr readers a series of tables and diagrams prepared
by M. Berrier Fontaine and Mr. Tweddell, and we think that a
careful perusal of them will disclose some startling facts and
prove what has been always claimed by the designer ol these ma-
chines, that even for an isolated machine in operation, it will
compare favourably with other methods of doing the same work,
but on taking a group of machines or the result of several aver-
age howrs” or days’ wotking of one machine, the economy of the
hydraulic system is still more apparent, to say nothing of many
collateral advantages which we have neither time or space to
discuss here, but which Mr. Tweddell maintains are in them-
selves sufficient to justify the adoptionof the hydraulic system.
However we must briefly deseribe the machime we have chosen
as an illustration this week.

The whole machine weighs about 28 tons.  Although shown as
one  combined machine, there ave really two entirely separate
tools, and no breakdown in the one affects the other, or, if de-
sived, they can at any time be placed apart if required for the
better working of the shop, or as is often done, to have a third
eylinder inserted for angle bar shears. The machine will punch
1}-in. holes in 14-in. plate at a distance of 5 ft. from the edge,
and it shears 1}-in. plates 5 ft. from the edge, taking at each
cut a length of 18 in. ; this long cut is a great advantage in
straight work and reduces the number of strokes to cut the same
length of plate fully one-shird as compared with the ordinary
geared machines ; the knives also may be turned round, so as to
cut at right angles to centre line of fmachine at an angle of 450
deg. cither way, or in a line with centre line, thus enabling bars
of any length to be cut to the length required.

The drawback motion is sclf-acting, and by means of tapped
rods and nuts, as shown on the punching end in the engraving,
the length of stroke, and consequently the consumption of water
can be regulated so as to proportionate it to the thickness of plate
punened or sheared.

The levers admitting the pressure and opening to exhaust can
cither be worked by the man in front of the plate being operated
on, or from behind the chain as shown. It may be added that
no stop motion is required in these machines, as the machine be-
comes stationary at any point of stroke the moment the man
working it releases the handle, and as the first impulse of a man
on discovering an error is to do this, it is found to answer admir-
ably, and to insure extremely accurate work.

The machine requires no foundation, and as the pipes trom
the main are all underground, the whole space above and round
the machine is clear of belts, &c., and thus the cranes fixed on
the machine itself can travel all round, and the travelling crane
overhead, which works the whole shop, has a traverse clear of
all belts, and over the whole areayof the shop. The workmanship
is of a superior order, and the castings are especially clean and wefl-
finished job. Eugyineering.

—
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’ MELLING'S SAFETY VALVES.

(See page 41.)

We annex engravings of a safety valve designed and patented
by Mr. J. W. Melling, of Birkett Bank, Wigan, the special
feature of this valve being the arrangement adopted to secure
a large discharge avea. This increase of discharge area, as com-
pared with ordinary valves, is due partly to the increase of lift
and partly to there being two openings through which the escape
of steam can take place. The increased rise is obtained by pro-
viding a large area for the steam to act on when the valve is
blowing off, than when it is closed. This will be seen on refer-
ence to the sections Figs. 1 and 2. When blowing off, the steam
that passes the inner face B acts with effect on the additional
surface provided by the part ' on the valve. The width of the
space {eft between this part € and the top of the boss on the
seat, determines what amount of increase in pressure the valve
will allow before rising to its full height ; for instance, if a valve
was loaded to commence blowing at 60 1b. it would act some-
thing like an ordinary valve until the pressure reached, say, 621h,,
when it would rise at once to its full height ; but it the cscape
was made wide it would allow the pressure to rise to 63 1h. or
64 1b. before going to its full height, which is, when loaded by
dead weight, about equal to the width of the orifice in the seat,
so that the area given for discharge is as much as is required by
that orifice. In addition to the outer discharge, there is the
inner one that is equal to from 30 to 40 per cent. of the outer
one, and the combined areas amount to six or eight times as
much as would be given by the ordinary kind of valve of the
same outer diameter, when working with pressures over 50 lhs.
per square inch.

It will be seen that the discharge from the outer face is unin-
terrupted, whilst the inner discharge gives these valves an
additional advantage when used as reducing valves, where the
difference required in the pressures is small. Mr. Melling's
valves also overcome the ohjection to spring-loading, as the
increasing resistance of the spring is compensated for by the
additional area that is provided for the s#am to act upou. These
valves also differ from the ordinary ones, as the lift is as great
with high as with low pressures. The lift of the valve shown in
Fig. 1, when loaded by dead weight, is self-regulating, as the
steam which lifts the valve has first to pass through the orifice
in the seat, but with Fig. 2 the lift has to be limited. Thege
valves may be so proportioned as to give a large discharging area
with a smaller loaded or lifting area, which makes them speeially
valuable when used as combined low-water and high-pressure
valves.

Fig. 3 shows the simplest and most direct mode of loading for
stationary boilers, the weights being carried by the cross bar or
stirrup, the socket of which fits loosely on the end of the valve
spindle. Fig. 4 is a spring-loaded valve in which the spring
fits round the body of the seat, and at the top is held at cach
side by the hooked ends of the cross-bar or stirrup, which rests
on the valve ; at the bottom it is held by the projections on the
collars that fit round the screw studs by which the tension is
regulated. The easing lever bears against two shoulders on the
stirrup, and is so mounted that it cannot prevent the valve from
rising.— T'he Engincer.

o —————

MACHINE FOR TURNING IRREGULAR FORMS.
(See page 41.)

We give, an engraving showing a front elevation of a
machine for turning spokes for waggon wheels, elliptical or
crooked tool handles, &c., designed by Mr. J. Richards, London,
and Kelly, engineers, Philadelphia, U. S, A,

The machine is on the whole arranged substantially on the plan
of what is in America known as the Blanchard lathes, that is to
say, the material to be operated upon is mounted on a pivoted
swing frame, the cutters moving in a straight line, and the
motion to produce the elliptic or crooked form of the work is
given to the pieces to be turned, and not to the cutters.

The carriage on which the cutters are placed is mounted on
wheels, so as to be easily run back after finishing a picee, aud is
made very heavy to resist any jar from the cutters, which are
driven at a velogity of 8000 feet a minute at the perimeter.

The feed movement is positive, by means of the screw shown |
on the front, and is regulated by change pulleys, as the irregu-
larity of the work or other conditions may render necessary.

The model or pattern is in the same plane with the pieces to
be shaped, and in this feature there is a considerable gain over
the older forms of the Blanchard lathe, where the patterns em-
ployed were not duplicates of the article to be produced. 1In this §
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last vemark we refer, of course, to but one and the principal
modification of the Blanchard machines, those intended for the
work before named, and not for small thin picces, or for the
arger kinds of works. ,

In the construction of machines of this kind in Furope, we
may remark that there has not been the same progress made as in
most other cases. There has been by most makers an attempt to
construct what are copying machines, which should perform
every kind of elliptical or other irregular turning, while in
America such machines have for many years past been divided
Into classes, and adapted to special kinds of work. :

For example, no one would think of turning small carriage
spokes on what is called auxiliary rests for supporting the pieces
and preventing them from jarring when operated upon by the
cutters. Such rests, which are an essential detail of a machine
of one class, are not required on another, and so on.

~We may also mention the cutting tools, which are wholly
different for various kinds of work.

A copying machine may, and no doubt some of them will,
Produce almost any kind of work, but at a rate in most cases
Wwhich is too slow to be profitable. The American machines for
turning gunstocks are familiar to mwost of our readers ; such ma-
chine§ constitute a class for the work named, for boot lasts and
some other articles. For spokes another machine on the principle
of the one illustrated is used, while for axe handles and similar
articles the model is placed at the end of the pieces to be turned
and connected to the same spindle, or as we should say, the
Muning is double, with the pattern at one end and the piece to
be turned at the other.

In operating machines of this kind, where it is desirable to
Perform as much work as possible, there is a feature which. unme-
chanical as it may seem, cannot be neglected. This is the
elasticity of the reciprocating parts ; they must cither vibrate as
4 spring or else move slowly, and in this has been the failure to
Produce machines which would eompete with those made in
America, which will turn from 1200 to 1400 lineal feet of ellip-
tical work in ten hours. .

REIMHERR’S SMOKE PREYENTOR.
(See page 41.)

WE illustrate in the accompanying engraving a very curious
arrangement for consuming smoke in locomotives, used with
&reat success on the Constantinople and Adrianople section of
the railways of European Turkey. The device has been patented

Y Herr v. Reimherr, locomotive superintendent of the line; it
Will be seen at a glance that a wind cowl directs a strong current,
When the engine is running, on the fire. The apparrtus is cha-
Tacterised by the two following features :— Natural injection,

€ progressive motion of the locomotive oceasioning a certain
Quantity of hot air to spread evenly over the fire. Introduction
ofan iron plate cylinder between the crown of the fire-box and
the quter shell of the boiler, which releives the crown-plate of
bout one-third of the pressure which it generally hears, The
;‘;lﬂnner in which the smoke-consumer, constructed according to

0%e principles, may be applied to a new as well as to already
SXisting locomotives, wilt be easily understobd from the adjoined
c"a}‘?mgs and the following description :—c¢ ¢ is the iron s)lnte
ay mde}' which unites the fire-box-crown with the boiler-shell,
ond relieves the former of a part of the pressure ; this cylinder is

i’en at top and bottom; 7 f, cast iron cylindro-conical tube
ﬁﬂced inside of cylinder ¢ ¢ ; the empty space round these two

to bt; filled with fireclay to prevent the cooling of cylinderc ¢;
0’w°°mcal'cast iron tube resting with its upper flange on the
fix, €T bearing of tube /£ ; an air distributor made of fireclay, is

o: to lower end of the conical tube T; R is a register valve
beu"egulatmg the admission of cold air ; B, castiron mantle ; I’,
OSi‘t{nouthed air cqtcher_, which can be turned and fixed in all
whe llons by a gearing of tooth-wheels worked by the small hand-

e el V. “The self-progressive motion of the locomotive forces
tumaél‘.mto the air-catcher P, whose mouth must always be
heat:d iu the dlrectloq of the motion of the engine, The air,
cone Tby its contact with the cyhudrq-comcal tube £ f _aud' th.e,
butor L escapes through the channels in the fireclay air-distri-
a eing evenly dispersed over the surface of the burning fuel,
eom}?t a sufliciently elevated temperature to produce a complete

ustion,-— Engincering.
o
of ]i;l :","'G the recent storms in the north a striking illustration
bloo Rertia of motion of large bodies of water was reported, a
the of concrete weighinrg 1000 tons having been removed by
aves in the Wick new harbour works.
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MISCELLANEOUS.

IMPERTINENT.—S710UT GENT (naturally suspicious of the street
boys) : ““Ge’ out o’ my way, you young rascal I"—SrrEET Boy :
““Yich way round, gov'nour "

A BRITisH RUFFIAN.— Lady : “If you are not satisfied with
what 1 have given you, there's a gentleman here who will settle
with you.”—Cabman :*‘No, there ain’t ; there ain’t no gentleman
here.””—Lady : ‘I tell you therc is; therc isa gentleman in
this house.”—Cabman : ““Oh, no, there ain’t not if he belongs
to you !”’

Curtous PLAcE FOR A Birp’s Nest.—A pair of cole tits have
built their nest inthe letter-box ata Jink’s-gate, making the
fifth year they have built there. We marked the hen bird the
second year, so that there should be no mistake about it ; the old
birds do not object to the letters, &c., being dropped on them.
The hen lately sat very quietly and tame on ten eggs.

A ProrFitaBLE HEN.—Thinking that the following might
interest some of the readers of the Young Fancier’'s Guide, 1
send it to you for publication :—1I set a Dorking hen upon thir-
teen eggs, four of which were from my own fowls, on the 13th
of April, and on the 4th of May brought off four chicks, which
were from my own fowls' egys, the others were addled. On the
22nd she lai(fltwo eggs between the hours of 4 a.m. to 4 p.m., the
two weighing 5oz. )

ANECDOTE OF SHERIDAN.—Amongst young Sheridan’s school-
fellows was the son of a physician, who bhoasted that his father
wasa gentleman aud professionally attended the nobility. ““Aw’
so is mine, and as good as yours, any day,”” said Sheridan. ““Ah,
but your father is an actor, Dick,” said the doctor’s son, ““there-
fore it is iwmpossible that he can be a gentleman.” “You may
think so,” rejoined Sheridan ; ‘‘but I don’t, for your father kills
people, while mine only amuses them.”

A Doc DYING FroM MEAsLEs.—Several American papers give
an account of a most unusual instance of a dog contracting the
measles from a human being. It is stated that a large Newfound-
land dog, a pet in the family of Mr. Wallace, of Upton, Mass.,
contracted measles from one of the children of Mr. Walker, who
was suffering from them, and died. He exhibited all the symptoms
of the disease in the human being, and under medical treatment
was convalescing, when he ran out in the snow, got cold, and
collapsed.

NEesT-BUILDING Exrraorpivany.—During a recent visit to
Anstey, near Leicester, | saw in a box tree (abont 8ft. from the
ground) the nest of the long-tailed titmouse, with a nest ofa
song thrush resting immediately on the top thereof, both of this
year's construction. My host could not tell me for certain which
species was first in the field, hut fancied that the titmouse com-
menced building operations. The nests of two species of such
different character thus joined together presented amost curious
appearance, and the sight was so novel to me that I thought an
account of the smne might interest some of the numerous lovers
of natural history who read your paper. 1 may add that there
was no bough or twig between the two nests to form a support,
the upper one being literally built on the lower,

A Car THAT DIED oF GrieF.—A lady in France possessed a
cat which exhibited great affection for her. She accompanied her
everywhere, and when she sat down always lay at hev feet. From
no other hands than those of her mistress would she take food,
nor would she allow any one else to fondle her. The lady kept
a number of tame birds ; but the cat, though she would willing-
ly have caught and eaten strange birds, never injured one of
them. At last the lady fell ill, when nothing could induce the
cat to leave her chamber ; and on her death, the attendants had
to carry away the poor animal by force. The rext morning, how-
ever, she was found in the room of death, creeping slowly about,
and mewing piteously. After the funeral, the faithful cat made
her escape from the house, and wus at length discovered stretcheu
out lifeless above the grave of her mistress, having evidently died
of a broken heart. '

A Car ATrackine A CHiLD.—An Irish gentleman had an only
son, quiet a little boy, who being without playmates, was allow-
ed tohave a number of cats sleeping in his room. One day the boy
beat the father of the family for some offence, and when he was
asleep at night the revengeful beast seized him by the throat,
and might have killed him had not instant help been at hand.
The cat sprang from the window and was no more seen. If you
are always gentle and kind, you will never arouse anger or
revenge. It may be aroused in the breast of the most harmless-
looking creatures and the most contemptible. Your motive, how-
ever, for acting gently and lovingly should be, not fear of the
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consequences of a contrary behavior, but that the former is
right.

A YANKEE lhas submitted to the Erench Government a decapi-

tating machine intended to supersede the guilotine. It is on the
pneumatic-tube system, and automatic in action, thus doing
away with the executioner.  When it does away with the culprit
it will be complete in all its arrangements.

CnAries I AND Dr. Bussy.—King Charles 11. on a certain
time paying a visit to Dr. Busby, the doctor is said to have
strutted through hisschool with his hat upon his head, while his
Majesty walked complaisantly behind him, with his hat upon his
arm ; but when he was taking his leave at the door, the doctor,
with great humility, thus addressed the King ; 1 hope your
Majesty will excuse my want of courtesy and respect hitherto ;
but if my boys were to imagine there was a greater man in the
kingdom than myself, 1 should never e able to rule them.”

Fuxxy.— The following dialogue is said to have taken place
in a national school near Salisbury :—ExAMINER : “Now, then,
the first boy of the grammer class stand.”’—First boy stands up,
blushing : *‘Here I De, zir.”—Examiner : “Well, my good boy,
can you tell me what vowels are ?’-—Fiest Boy : “Vowls, zir?
Eas, of course, 1 can.”—ExaMiNkr: ““Tell me then, what are
vowls.”—First Boy (grinning at the simplieity of the question):
“Yowls, zir 7 Why vowls be chickens !”’

Previiariry o Tk Crekoo.—My house is situated in imme-
diate contact with some iron works, which make plenty of noise
and smoke. In front there is a small lawn, skirted with shrubs and
evergreens. This year some cuckoos have paid me a visit. I and
others have frequently seen three, which apparently keep com-
pany, and are about this place on some low bushes by the river
side which skirts the lawn. One bird seems of a lighter color than
the other two. They call or shout quite close to the house, and
twice 1 have heard them ealling between ten and eleven p.m.,when
the nights were very dark and misty. Having always considered
the cuckoo a shy, solitary bird, it struck me as an unusual thing
for them to be in company, and come near such a frequented place.
I may also say, some few years since one of my men saw two birds
fighting so furiously that one was killed. He brought it to me to
know what it was. It was a cuckoo, struck through the eye. The
other bird, he said, was of the same size and color.

THE REVENGEFUL CAT.—Cats often show that they possess some
of the vices as well as some of the virtues of the human beings.
The tom-cat is frequently fierce, treacherous, and vindictive, and
at no time can his humor be crossed with impunity. Mrs.F——
mentions several instances of this. A person she knew'in the
South of Ireland had severely chastised his cat for some misde-
meanour, when the creature immediately ran off and could not he
found.-Some days afterwards, as this person was going from home,
what should he sec in the céntre of a narrow path between walls
but his cat, with its back up, its eveballs glaring, and a wicked
¢xpression in its countenance. Expecting to frighten off the crea-
ture, he slashed at it with his handkerchief, when it sprang at
him with a fierce hiss, and seizing his hand in its mouth, held
on so tightly that he wasunable to beat it « ff. He hastened home,
nearly fainting with the agony he éndured, and not till the
creature’s body was cut from the head could the mangled hand
be extricated.

Sacacrry oF A FowL.—Mr. Kingdom, of Willhayne, relates
the following in a Devon paper :—For some time past he has had
a race of fowls which, instead of roosting in the house intended
for that purpose, have persisted in taking for a nocturnable a fine
Portugal laurel situate in his grounds. During the last few months
a neighbour’s hen has been in the habit of joining his fowls, and
consequently roosting with them. The neighbour, after various
vain attempts to keep the hen on his own premises, at length
bethought himselfof tying the hen’s leg with a short string, in
a similar manner to that in which a horse is *‘hobbled”. But the
bird (evidently endowed with niueh perseverance) overcame even
this impediment, and soon resumed her oid haunt. Shortly after
her return in this “hobbled”” condition the whole household was
startled, just before dusk one evening, by a strange noise ountside
the house, and, on looking to sce the cause, they found the cock
belonging to the above mentioned brood of fowls walking up and
down 1n an apparently very excited manner, and giving utterance
tou shrill noise, which more resembled a rapid succession of crows
than anything clse. At length they went out to him, aud he
immediately fled, still screaming, towards the Portugal laurel,
where, on following him, they found the unfortunate *‘hobbled”
hen suspended by her string from one of the branches, and they
cut her down just in time to save her life. Is not this display of
sense in the male bird worthy of a higher name than instinet ?
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INSTRUCTIONS TO NURSES FOR CARE OF THE SICK.

INTELLIGENT CRAVINGS OF THE SICK Fonr
CLEX oF Diir.,
In the discases produced by bad food, such as scorbutie dysen-
tery and diarrlica, the patient’s stomach often craves for and di-
ests things some of which certainly would be laid down in no
gietary that ever was invented for the sick, and especially not
for such sick. These are pickles, jams, gingerbread, fat of bacon,
suet, cheese, buttermilk. 'These cases, says Florence Nightin-
gale, I have mnot scen hy ones, nor by tens, but by hundreds.
And the patient’s stomach was right and the book was wrong.
The articles craved for, in these cases, might have been princi-
pally arranged under the two heads of fat and vegetable acids.
There is often a marked difference between men and women in
this matter of sick feeding. Women's digestion is generally
slower.

PAarTicrLAR ARTI-

Swerr THINGs,

In laying down rules of diet, by the amounts of ¢¢ solid nutri-
ment " in different kinds-of food, it is constantly lost sight of
what the patient requires to repair his waste, what he can take
and what he cannot. You cannot diet a patient from a ook ;
you caunot make up the human body as you would make up a
prescription, and suy so many parts ‘¢ carboniferous,” and so
many parts ¢‘ nitrogenous ” will constitute a perfect diet for the
patient. .

s

Parikxt's “Faxecies” ror Foop.

The nurse’s observation heve will materially assist the doctor ;
the patient’s ¢‘ fancies ” will materially assist the nurse. For in-
stance, sugar is one of the most nutritive of all articles, and is
particularly recommended in some books. But the vast major-
ity of all patients, young and old, male and female, rich and
poor, hospital and private, dislike sweet things. A person may
take to sweets when he is ill who dislikes them when he is well,
and many fond of them when in health, will in sickness leaye oft
every thing sweet, even to sugar in tea. Sweet puddings, sweet
drinks, are their aversion. The furred tongue almost always
likes what is sharp or pungent. Scorbutic (scurvy) patients are
an exception ; they often crave for sweetmeats and jams.

. Aciv Frurrs.

The desire shown by the sick, and especially by those who are
getting well, for acid fruits, as baked apples, cranberries, lemons,
ete., should never be disregarded. The important use the acids
of fruits play in the body 1is a long story ; so we can only insist
upon the importance of regarding these ¢ cravings’ wherever
found. Sometimes the physician has good reasons for not wish-
ing them given, as the acid may neutralize or decompose some
remedial agent employed ; but, as a rule, these fruits, properly
prepared, may not only be given without injury, but with deci-
ded benefit. So, whenever a sick person “¢ craves ” such things,
be sure to eall the physician’s attention to it, and ask if you can
give them.

The question is often asked for the advantage of persons
in Lealth as well as the sick, at what timein the day fruit should
be eaten ? Iu tropical countries, where fruit is the chief article of
food, the rule appears to be that the earlier in the day it is taken
the better it is, and the later, the worse. In hot weather, many
wise people will eat none after noou, alleging that the digestioa
then declines in power with-the decline of the day, and the fruit,
instead of digesting, decomposcs, owing to the presence of the
saccharine matter. The objection to fruit and certain kinds of
vegetables late in the day, be the explanation what it may, is
certainly justified by an ample experience.

When ¢ taken for tea,” es&mcially if the person feels somewhat
exhausted {rom labor or the heat of the day, they often do not
appear to digest, but decompose, irritating the stomach and
bowels until rejected during the process popularly known ‘as Chol-
era Morbus. Whenever this occurs, do not put it upon that
scapegoat the ‘“liver,” and take another dose of purgative medi-
cine ; but on yourself, for what you ate some hours before and
under what circumstances.  1f you use your experience, another
attack need not be feared fora long while. Many fraits and vege-
tables, such as melons and cucumbers, particularly if eaten im-
moderately, under such circumstances, acquire the reputation of
being ““ unhealthy,” instead of which the cater is unwise.

Carnves-Foor JrLLy,

Calves-foot jelly is another article of diet in great favor with
nurses and friends of the sick.  Even if it could be eaten solid it
would not nourish. 1t is simply the heigit of folly to take one-
eighth ounce of gelatine and make it into a certain bulk by dis
solving it in water, and then to give it to the sick, as if the mere

—————
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bulk vepresented nowrishinent. 1t is not known that jelly does not
hourish, that it has a tendency to produce diarrhzea, and to trust
to it to repair the waste of a diseased constitution is simply to
starve the sick u der the guise of feeding them. If one hundred
Spoonsfuls of jelly were given in the course of the day, you would

ave given one spoonful of gelatine, which spoonful has scarcely
any nutritive power whatever.

And, nevertheless, gelatine contains a large quantity of nitro-
gen, which is one of the most important elements in nutrition.
On the other hand, beef-tea may be chosen as an illustration of
great nutrive power co-existing with a very small amount of solid
Ritrogenous matter. ‘

BEEF-TEA.

* Dr. Christion says that ¢ every one will be struck with the rea-
diness with which certain classes'of patients will often take dilu-
ted meat-juice and beef-tea repeatedly, when they refuse all other
kinds of food.” This is particularly remarkable in *cases of
sastric fever in which,” he says, “little or nothing else besides
beef.teq or diluted meat-juice ” has been taken for weeks or even
Months, ¢“ and yet a pint of beef-tea contains scarcely one fourth
of an ounce of anything but water.” The result is so striking that
¢ asks, “ What is its mode of action ¢ Not simply nutritent ;
one-fourth of an dunce of the most nutritive material cannot
hearly replace the daily wear and tear of the tissues in any cir-
Cumstances. Possibly,” he says, ¢¢ it belongs to a new denomin-
ation of remedies.” -
Beer-TEA ADDED To OTHER ARTICLES OF Foob.
It has been observed that a small quantity of beef-tea, added
other articles of nutrition, augments their power out of all pro-
Dortion to the additional amount of solid matter.

OpskrvartioN, Not CueMistry, Must Decibe Sick DiIET.

The reason why jelly should be innutritious, and beef-tea nu-
tritious, to the sick, is a secret yet undiscovered, but it clearly
Shows that careful observaiion of the sick is the only clue to the
“Vest dietary.

Chemistry has, as yet, afforded little insight into the dieting
of the siek”” All that chemistry can tell us is the amount of *“car-

Oniferous”” or ** nitrogenous ” elements discoverable in differ-
et dietetic articles. In the great majority of cases, the stomach
W the patient is guided by other principles of selection than
Merely the amount of carbon or nitrogen in the diet. No doubt
' this; us in other things, nature has very definite rules for her
Blidance, Lut these rules can only be ascertained by the most
areful observation at the bedside. ’

—————-———

TiaxsrerriNG PRINTS AND LEAR-Fors T0 Woon.—To tran-
“L;" blctures to sycamore or white pine, you must first plane your
00d perfectly smooth, and give a few coats of French polish :
s‘?l} tuke your picture, and damp it with o sponge soaked in
I)Ii"‘!'lts of wine ; place the picture on the wood, and then place a
- an@{“} of thickish cloth over the picture ; then get a warm iron
Ilil rub geutly over the cloth, being careful not to shift the
w':’t“rt'_. You must keep rubbing the iron backwards and for-
it :fds for ten or fifteen minutes, the take off your cloth and leave
yUlO}" Same hours. Then you must get some cold water and damp
ME fingers in it and rub on the paper. Great care must be
you‘?‘n‘m this, or you will disturb the impression. Keep damping
liolil lhuger as you go on. 'When you have got it all off you can
g M“‘ llOVt'r. Any kind of picture will do with the exception of
n,p{f‘ ones. Ink pictures take off best. There is another
o hod by which the effect of white leaves prettily grouped on a
is fasvt»‘fnttly granulated ground is produced. The leaf or pattern
Bicq rehed temporarily to the wood, which must of course, be
“tiﬂi:lud smooth, fit for varnishing. Then take take a brush of
a  bristles filled with pigment. Bend back the brisles to-
Some -YfOU, and away from your pattern, then let go suddenly.
ot 003 )the pigment will then be precipitated on the wood were
j‘l'lgemtmd by “the pattern. You proceed in this way till your
iguétttnt tells you the (Puttem is well defined, taking care to
te ed"“ or rllow the shading thus produced to fade away towards
brugy, €6, You may advantageously practice with a blacking-
» Using blacking thinned down with gum-water for the pig-

Ins, on a sheet of paper, using a fern leaf or two for pat-

T, :

Slxil;,qun A CoIx To A WaLL.—DPrivately notch the rim of a

Poing (ﬁ? t(;ll' auy other coin, in so adrupt a manner that a’sharp

clap i1 silver may stick up. Tuke the coin in your hand,

Pregg Wilz ‘t' Pretty sharply against the wall, at the same time

%0 doiy tlh) our thumb the part you know to be sticking out. By
¥ the coin will enter the wood and remain fixed.

. i
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CURIOUS FISH AT THE NEW YORK AQUARIUM.
(See page 56.)

In the accompanying illustrations are represented three re-
markable creatures which have recently been added to the New
York Aquarium. The first is the

JAPANESE KINGIYO,

a fish which, apart from its great beauty, possesses an exceptional
interest in that it is one of the most curious results attained by
the process of artificial selection carried on over a long period of
time. The animal appears to belong to the carp species, and
possesses the brilliant colour of the gold fish. The body, how-
ever, is almost oval, and the belly is very protuberant. Forming
an exquisite contrast with the deep golden red of the Lody are
the fins and tail, which seem to be pure, pearly white, silky
membranes, edged with a delicate fringe.. The tail at rest i3
canopy-shaped ; but as the fish moves, it floats into the most
graceful undulations, reminding one of a filmy cloud or curling
smoke wreath. 1t is hardly possible to divine by what series ot
steps this wonderful finny creation was produced. ‘No naturalist
would hesitate an instant in classing it under a new species, were
it discovered in a wild state ; but the fact that it is an artificial
production, obtained from monstrogities or sports of well known
types, now forbids such classification, and at the same time ren.
ders the animal living evidence in favor of the evolutionary
hypothesis as advocated by Darwin. There are but very few
kingiyos in this country at the present time. Kighty-eight con-
stituted the first lot brought from Japan not long since, but of
these all but seven died during the voyage, or shortly after. The
survivors were successfully carried to Baltimore, and during the
last summer they spawned, the result being about fifty young
fry, which exhibit all the peculiarities of the originals. 1t is the
intention of the owner, when he has a sufficient stock, to donate
them among persons who will take an interest in themn and care-
fully raise them. Meanwhile Mr. W. 8. Ward, the naturalist of
the aquarium, has taken measures to apply and test the Oriental
methods whereby this curious animal was produced ; and the aid
of the most improved piscicnltural appliances will be invoked
during a series of experiments intended to produces still more
curious fish as the result of special culture. In our second en-
graving is represented the

ALLEGHANY HELL-BENDER,

or menopoma Alleghaniensis, an exceedingly ugly half lizard,
half fish, found in the Alleghany river and other tributaries of
the Ohio. Mr. A. R. Grote records in the Amevican Jowrnal of
Science, the interesting fact that this animal sheds a transparent
membrane, which he believes to be the exterior layer of the skin.
While observing one in the aquarium of the Butfalo Society of
Natural Sciences, an almost complete skin, all the feet and toes
being readily perceived, was seen floating in the water; and
later the creature was discoverered in the act of swallowing his
former covering, a practice which has also been observed in the
toad. In a recent communication Mr. Grote describes this opera-
tion of shedding the skin, from which we learn that this thin
and transparent membrane is first seen to loosen and separate
from the entire surface of the body, appearing at this stage like
an envelope or glove in which the animal is contained.” By a
number of wide gapings, during which the mouth is opened to
the fullest extent, the skin is parted about the lips, and then
commences to fold backward from the head. Convulsive and
undulating movements with the body and fore legs are cmploysd
to extract these from the loose skin. The skin then readily falls
backward, as the animal crawls forward and out of it, until the
hind legs are reached, when the menopoma turns round upon
itgelf, and, taking the skin in its mouth, pulls it over the legs
and tail. The operation reminds of taking off clothes, The
cabt-off skin is retained in the mouth and finally swallowed. The
operation is quickly performed. The visitor who watches the
menopoma will observe a swaying motion of the bady; this ac-
tion is not yet fully accounted for, though it is possible that it
is connected with the animal’s desire to rid himself of his ugly
skin.

A female hell-bendor, opened on the 21st of August, last con-
tained well developed eggs attached by a membrane to the oyary.
These eggs are laid in a connected string, and are deposited along
the muddy banks of the river. At this time there is a change in
the external appearance of the creature. The tail broadens, and
and there is a plaited extension of the skin along the sides of the

ody.

T¥le menopoma furnishes a connecting link between the fish
and lizards in the chain of evolution. On the fish side the

T ——
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menopoma is a higher development than the lepidosiven or legged
fish, while it vanks lower in the scale than the amphibious
axolotl.
THE TWIN SALMON,

or ““salmonese twins,”’ as some witty individual has termed them,
are represented in our third engraving. The two fish were hatched
from a single egg ; the two bodies are attached to ome sac, but
each fish is pecfect in itself. The connecting vesicle is filled
with oil globules, arteries, and veins ; and it was expected that a
microscopic examination would discover a diaphragm separating
the cireulation into distinct systems. The closest serutiny, how-
ever, fails to discover this wall, and the circulatory systems
appear so intimately connected that the blood flows freely from
one body to the other, impelled, however, by two hearts.

Mr. Mather is of the opinion that there is but little chance of
their living after the absorption of the sac; for if they survive
till that time, the abdomens will still be joined by the membrane
of the sac, and being thus compelled to swim their sides, great
difficulty will be experienced in obtaining food. In this instanee,
however, a careful system of artificial feeding will be adopted in
case the pair reach an age when they will need such nourishment.
I'rom the extended observations of Mr. Mather, it appears that
these deformities are quite frequent in the salmen family, which
includes the trout ; and in hatching one hundred thousand eggs,
there may be from three to five hundred abnormal specimens,
comprising crooked backs and twisted heads and tails ; and in
some instances two or cven three heads are attached to one body.

We are indebted to Mr. W.S. Ward and to the New York
Aquarivin Jourral, an excellent little paper published at the
aquarium and devoted to popularizing scientific knowledge con-
cerning the fish, for the engravings and facts presented.—
Selentific dmerican.

TO THE NORTH POLE IN BALLOONS.

(See page 57.)

This engraving is from a fancy sketch by Mr. Francis Morell,
of Wimereux, Pas-de-Calais, France. Mr. Morell, who is an Eng-
lish boy of fifteen, writes to the London Graphic :—**1 think if
the Alert had been supplied with nine or ten balloons, and the
requisites (which are very simple) for making hydrogen gas, her
crews would, for many reasons, have had a better chance of
reaching their destination. Ten miles an hour is a slow pace for
a balloon in a gentle breeze, so that, supposing they travelled
ten hours a day, their pace would have been accelerated to a
hundred miles a day, instead of the one mile so painfully accom-
plished. Thus, if the wind were favourable, the Pole could be
reached in a few days; if unfavourable, they could wait until it
suited. The sledges would serve for cars, and could be covered in
and provided with windows, so that fires might be lighted with-
out endangering the gas reservoir. If any harm came to the bal-
loon, the car conld be eut away from it and used as a sledge ; but
it would be preferable for several balloons to travel together, so
as to assist cach other in emergencies either of want of food or
fuel. The cars could also carry as much food, &c., as the sledges
did during the late expedition, and from six to eight men in each.
[ believe that M. Giffard, the French engineer, has been able to
make impermeable balloons, which retained their gus for more
than a twelvemonth. ’

____ﬂﬂ ————
EXTRAORDINARY FINGER NAILS.
(See page 57.)

The habit of wearing long nails is very prevalent among the
clegant people of China and Indo-China. It is no rare thing to
find, in the tirst of these countries, men and women whose nails
measure one and a half inches. But it is chiefly in the peninsula
beyond the Ganges, and principally in Siam, Annam and Cochin
China, that human claws are seen of the most enormous and sin-
gular dimensions. The two engravings which accompany these
are from nature, not at all exaggerated, and thus present a curi-
ous phenomenon which is well worthy of some attention,

The first hand, to the left, is armed with nails which measure
no less than one to three inches, and which, as they gradually
extend from the tingers, bend and twist until they assume the
form of claws. !

The second fizure represents a Cochin Chinese dandy, whose
nails measure from oue to two feet. It is hard to say exactly how
far this odd custom is spread in the country beyond the Ganges,
but it is very certain that the exaggerated growth of finger nails
passes in Indo-China both for a persoual accomplishment and a
sign of social superiority.

LADIES’ FANCY WORK. -ll
(Sce page 52.)
No. 1.——LAMP-SCREEN,

This little sereen is intended to shade a night-lamp. The
framework is of cane; this must be bought ready made. The
screen is formed of two pieces of coloured sarcenet, with cretonne
flowers cut out, and put on as an appliqué ; these are sewn at
the edges with chain or button-hole stitch, and the stalks are
worked with stalk or cording-stitch. The two parts are sewn
together for each of the three sections of sereen, and are bound
with ribbon ; through the ribhon button-hole eyelets are worked
to pass the cord through to fasten the screen to the frame,

No. 2.—Grass Box ror TRINKETs.
MATERIALS : Pieces of window-glass ; glue ; white paper; sar-
cenet ribbon # inch broad ; sewing silk of the same colour.

Have the glass cut by a glazier to the size you desire the hox
to be. When cut, bind the separate parts with white paper
firmly glued on; next cover the paper with ribbon, which must
be glued on.  When it has become firmly fixed, sew the separate
parts together. Finish with a ruche of ribbon and bows at the
corners. "Uhe back bows form the hinges ; the front the fasten-
ings of the box.

Nos. 3 AND 4.—WorK-BAskrT : Coxg-WoRk,

The diagrams of sections of sides, top, and bottom of basket,
will be found on the back of Supplement. The foundation is
made of brown cardboard, or white cardboard covered with thin
brown paper. Cones and fir-apples are needed ; these should be
carefully cleaned with a brush and water. The separate pedals
are moistened with water, and sewn to the card with a needle
and brown silk. The small cones forming the legs and top must
be fastened on with gum. When the work is completed and
quite dry, paint in over with good dark opal varnish. Inthe
diagram for the top, spaces are left to put in photographs or pic-
tures : these are edged with cord. The pictures may be omitted,
and their places filled up with a sort of tlower design, made with
beech-nut shells, and acorns, if preferred. The lining may be
of coloured paper or sarceuet.

Nos. 5, 6, 7 AxD 8.—PaArer-FLoweks.

No. 5 shows the group of flowers ; No. 6 the tendril ; 7 sec-
tion of leaf; No. 8§ sectiou of flower. This pretty group of
flowers will be found very useful at this time of the year, for or-
n:‘mlenting boxes ; any little box that can be obtained at the
linendrapers, may be covered with coloured paper, with the
flowers (made in tissue), placed on the lid. This group may also
be used for decorations. The colours for the flowers must be
chosen according to taste. The tendril is made by cutting the
paper into thin slips, winding it tightly round a steel knitting-
pin, then drawing out the pin. The leaves and section of flowers
are cut out with a sharp kuife on a board. The veins are made
by drawing a steel knitting-pin down them.

HOME-MADE EASY CHAIRS.

On page 56 we copy an illustration from the dwmerican Agri.
culturist, which, by the way, always has somethingin it excellent
for the household, a very simple plan of making, we have no
doubt, a very comfortable easy-chair. The illustrations are so
clear that no description is necessary to accompany them.

PLAIN DIRECTIONS FOR ACCIDENTS AND EMERGENCIES,
AcCIpENTs BY Firg.—(See page 56.)

When the clothing catches fire, throw the person down uuthe
ground, as the flumes will tend less to rise towards the mouth
and nostrils. Then, without a moment's delay, roll the person
in the carpet or hearth-rug, 50 as to stitle the Hames, leaving
only the head out for breathing. If no carpet or rug can be had,
then take off your coat and use it instewd. AKvep the flime as
possible from the juce, so ws to prevend the entranee of the hot air
into the lungs.  This can be done by beginning atthe neek and
shoulders with the wrapping.

ST ~ oG- -

INpIaN INk RUNNING.—Jf it is for drawing plans vou may
prevent it running by adding a little sugar to the Indian ink.
CPresrrvarion or Leatugr.—Kqual parts of mutton fat and
linseed oil, mixed with one-tenth their weight of Venice turpen-
tine, and melted together in an earthern pipkin, will produce a
** dubbin” which will be very efticacious in preserving leather
when exposed to wet or snow, &e. 1t should he applicd when the
leather is quite dry warm.

— ——
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PRE-HISTORIC CANADA.

(See pages 60, 61 and 64.)

) In this week’s issuc of the CANADIAN ILLUSTRATED NEWS we
ave grouped sketches of vavious stone, flint, clay and bone
articles which were used by a people, who, at one time, thickly
Populated various portions of the United States and Canada, as
€¥inced by mounds of earth laid out for the purposes of defence
or for enclosing villages. In some parts of the United States,
-1ese mounds have heen raised several feet above the surround-
Ing country, and cover several acres, A number of the mounds
ilt by these people have heen found in different parts of
Canada,” and although not so extensive as those in the United
States, they have given to the antiquarian as a reward for
Searching them, some most interesting relies of the race which
Made them. The engravings we give are the two-thirds of
actuul size of the relics sketched, and are taken from a most
Complete and valuable collection belonging to Mr. Albert White,
Tesiding nedr Aylmer, Ont. Newrly all we show were collected
Y Mr.” White from mounds of various sizes in the Township
of Malahide, County of Elgin, which were built by this strange
beople generally known to us as the “ Mound Builders.” Seven
O the relies which we show are generally, although erroncously,
Supposed to be of purely Indian origin. We have no account
Ot the North American Indians making pottery, nor were they
ver seen by the early colonists of the New World, fashioning
Tom flint the arrow spear and lance heads ; and when questioned
Y the colonists in regard to the makers, the Indians invariably
sclaimed all direet knowledge of the people who manufactured
¢ pottery and other articles, or erected the great mounds of
farth ; but, some of the tribes had a tradition among them that
WMany hundreds of years before, the country was peopled with
Strange light-faced persons, but of their origin and disappearance
€y know nothiug.
There is strong evidence in the County of Elgin, and especi-
ally g0 iy the Township of Malahide, that this people once lived
ere in populous villages, flourished for a time and then passed
Way, A few years since, as Mr. John Gillet, of Aylmer, in the
County named, was clearing up a piece of land covered with pine
anq ouk, measuring in scores of instances three and four fect in
lameter, he discovered in extracting the roots, and ploughing
¢ land, upwards of seventy-five moundswhich consisted of
ashes and chareoal in which were found many hundred strangely
SOrmcd pipes and thousands of fragments of well-burned pottery,
v‘ld} as numbers 9, 10, 11, 12, 15 and 16, rudely ornamented with
w‘“‘lous designs, and the fragments readily showed that they
£Te part of cups, jugs, bowls, and other articles, and where the
Plece of pottery permitted it, it was ornamented on the inside
8 well as on the outside. The material of which the pottery was
O'med s a light clay on the outside, and what seems to be
Bround quartz mixed with dark clay on the inside, both being
a out a quarter of an inch in thickness. In some instances,
1S pottery is finely glazed and shows a degree of workmanship
evm:h it .docs not seem possible that the Indians, if they had
mt‘l'Afasluonod it, could have lost all knowledge of the art of
thakmg at the time the discoveries of the New World first met
‘. Mr. Gillett counted forty of these mounds of ashes we
:"0 mentioned which at one time must have been upwards of
al"y feet in diameter. A battle had probably been fought here
W the villages burned by the enemies, for on ploughing the
Arth it was found to be thickly strewn with large flint spear
s:"‘ﬁ’% such as numbers 18 and 14, and the smaller arTow heads,
uf 4 numbers 4, 8 and 34, which were’so fashlqned t_hat
dy)“ Plercing a g)erson and the shaft of the arrow being with-
4Wu, the flint head, possibly poisoned, remained in the flesh

0 do ity deadly work.

buj) The mounds of ashes indicated that the

‘llllgs had been regularly laid out in streets, and the depth
ha“"‘h“S and amount of charmgxl gave evidence that the.structum
) been far more substantially built than the Indians were
r(f;'sklx'O\_\‘xl to make t.h«:i‘r tents or bark huts, and the age of the
sev‘;n;‘}hlth were  growing on the mounds would show that
ey t]l}unln—d years, if not upwards of a thousand, had passed
"ici;nit s strange ]wonlc had their village burned. 1In this
n“tchp}i have also heen found hundreds of round smooth stones
aut mnf on t}ly sule_s, as iudicated by number 17, which some
Val‘f'n-: m writing of t.lu-m, have cleu'med as having been used in
aut llor » ?hlt pre-historic races throwing them from slings ; other
Useq a: lefum, and we think with good reason, that they were
iy l)-r(“elghts., :}roumlvwlnch cm:ds were tied to hold fishing nets
ike w)}l’.er position. Number 1 is a large, dark blue stone, axe-
Sed N ”ldl weighs three :n_ld a half pounds 'and was pl‘ol.mbly
Whi, 0' reak the hones for the marrow of the wild animals
P were Killed in the chase. A few years since, on the farm

L

!
of Mr. Chute, in the Township of Malahide which borders on |
Lake Erie, the waves washed away a portion of the bank and
disclosed a cave-like hollow which contained the bones, and in
many cases almost the entire skeleton of scores of different ani-
mals, and from the size of the bones they must have belonged
to species long since extinet. The large marrow bones, in some
cases, showed distinctly that they had been cracked and broken
for the marrow. This was a place, no doubt, where the ancients
of this vicinity, according to a curious custom, deposited the
bones after the flesh had been picked from them. Number 39,
which is part of the jaw-bone of some wild animal, was taken
from this bone-cave. Numbers 5, 6, 7, 26, 27, 28, 29 and 33
are specimens of spear and arrow heads which are formed of
white and blue flint ; some of these are polished and show that
no ordinary skill was used in making them, and the difference
in the style of the work, as shown in numbers 24 and 34, give
evidence of the skill displayed by different work men. Number
26 has a saw-like edge which, upon entering the flesh and
being pulled out, must have left a very painful wound. Numbers
22, 28, 29 and 32 are half-formed arrow and spear heads which,
for some reason, the ancient workinen threw aside before they
were finished. Numbers 18 and 23 are made of a dark slate,
and the two were probably used for the same purpose, but
different writers do not agree as to what they were used for.
Some are inclined to think they were rude ornaments, while
others advance the idea that they were used for fashioning bow
strings, the coral of the raw-hide being drawn through the small
circular holes, which are a trifle larger on one side, until the
strip assumed a round shape. Some writers thinkthey were |
used to make fish-nets, the wild prepared flax being drawn
through the holes, at the same time twisted in to cord. Numbers
36, 37and 38 were undoubtedly used as needles in making
clothing. Number 30, the edge of which is shown by number 31,
is a curiously shaped arrow head; it is nicely polished, and
being such a queer shape, the maker must have designed it for a
particular purpose. Number 20, the edge of which is shown by
number 21, is a beautifully formed and finely polished stone-
hammer which, it is thought, was used to brain the large game
when wounded, and numbers 2 and 3 were probably used in
taking the skin from the slain animals. Number 25 is a frag-
ment of a stone-knife, the edge of it still being sharp.

Little by little, the strange story of the lives of the ancient
mound builders is being unfolded by the archzologists, and
considering the great advance made within the last quarter of
a century in this direction we may hope that during the next
decade the mystery surrounding the origin, every-day life and
final Cisappearance of the Mound Builders may be unlocked and
thrown open to the world by those who are searching the pre-
historic obscurity surrounding primitive man in the United
States and Canada.

THE ELECTRIC PEN.
(See page 45.)

" One of the most recent, as well as the most ingenious, appli-
cations of electricity in the direction of saving labor, and ex-
amples of which were exhibited at Phildelphia, is the electric
pen, dpromisvs to, some extent, to supersede lithography, as by
iteaid duplicates of writings, and even of drawings in fac-simile,
can be made with facility and rapidity. The pen consists of a
metallic tube, in the centre of which a fine nee(he is reciprocated
by means of a small electro-magnetic engine placed on top of the
pen. The current to this engine is through two fine wires con-
nected with an electric battery. The battery is placed on the
table or anywhere near the writer, and occupies but little space,
and the pen, in spite of its top-heavy appearance, is easily man-
ipulated from the circumstance that it has to be held vertically,
as a drawing pen is, or should be. The writing is performed
rather slowly, that is, at about half the usual rate, but there is
no difficulty in producing the writing, as we arc able to testify
from a trial of the instrument at the office of the company, at
No. 9, New Broad-street, City. The pen being held in an up-
right position, and moved over the paper, the rapidly succeed-
ing thrusts of the needle cause the surface of the paper to become
punctured with the characters the hand has traced. After the
writing is tinished, nothing but a faint Imy appears on the paper,
but, on holding it up to the light the writing is clearly visible.
This sheet, which is called the stencil, is then placed overa
sheet of plain paper in a frame, which when closed, binds the
two around their edges.  An inked roller is then passed over it,
and the ink penetrating the holes in the stencil transmits the
written matter to the clean sheet, the line being composed of a
series of very fine dots.  In this way, and by placing a number

——
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of sheets in succession under the stencil, about 500 copies or
more in fac-simile may be taken, each copy being very clear and
distinct.

The pen is seen in end view at Fig. 1, Fig. 2 being a side view.
The curreut A enters the engine by the binding serew B, and
thence passes by the wire B ' intothe coil Al , which altogether
with BI' forms an electro-magnet. On leaving Al it traverses
the wire 1 K, and enters the coil Bl , and on leaving the latter
passes through F G H to the serew L, and thenee to the platin-
um point K, and when the latter is in contact with the other
platinum point M attached to the spring N M O, it returns by
the binding serew D to the battery.  Q R is a small tiywheel re-
volving with as little friction as possible on the axis § T. This
axis also works an eccentric at W, to which is attached a brass
rod, and to the latter the neeedle, which on the revolution of
the wheel works with a vertical motion in the tube X Y. Across
the flywheel in the direction of its diameter, there is a slip of
soft iron ) R, which plays the part of an arn.ature to the electro-
magnet AL BL . On the axis of the flywheel at Z thereis a cam,
which in certain positions of the wheel presses against the spring
N M O, and so separates the platinum points M K, and at the
same time interrupts the current. When the wheel has revolved
half round, the cam no longer presses against the spring, and the
current passes. This will be more readily seen from Fig. 2in
which the axis of the wheel passes through the centre of the cam
7 in a direction perpindicular to the plaue of the paper. In the
figures the wires connecting the different parts are shown separ-
ated somewhat from the machine in order that their direction
may be clearly seen, but in the instrument they are pressed close
against the framework.

The tube in which the needle works can be screwed to a slight
extent up or down so as to allow of the very small length of
needle projecting beyond the end of the tube being regulated.
A small stand is provided in which the pen can be placed
when not in use. By turning the serew at I, the pressure which
the eam exerts on the spring can be regulated. A zine and car-
bon bhattery of two cells is used to produce the current, the fluids
being dilute sulphuric acid in the glass cell and a solution of pot-
agsium bichromate in sulphuric acid in the porous cell. The bat-
tery is very conveniently arranged in an iron stand, provision
being made for raising the elements out of the fluid when the
penis not in use. Altogether the arrangement is very ingenious
and not less ingenious than practical.— T'he Engincer.

. FLORAL CULTURE.

HELoTROPIUM.—Nat. Ord. Boraginacew. Linn.—Pentandria
Monogynin.—A well known genus of profuse flowering and deli-
cious fragrant plants, splendid for bedding or ribboning, and for
baskets or pot culture ; seeds sown in Spring make fine plants
for summer and autumn decoration ; light rich soil. « Half-harly
perrenndals,

HuMea.—Nat. Ord. Compositwe.  Lini.—Polyadelphia Poly-
gainia ~Equalis.—A remarkably handsome plant, invaluable for
decorative purposes, whether in the hall, the conservatory, or
dispersed in pots about the lawn, pleasure grounds, terraces,
planted in the centres of beds or mixed borders ; its majestic
and graceful appearance renders it a most effeetive and stiiking
object ; in any position it stands unrivalled as a garden orna-
ment. Besides, the leaves are remarkably fragrant when slightly
rubbed. With proper care it may be grown 8 ft. high and 4 ft.
in diameter ; succeeds best in light, rich soil. Half-hardy
bicnnial. .

HuMEA FLECGANS, 7ed ; from New South Wales ; 8 ft.

HuMmea rerrvrea.— The flowers of this splendid novelty are
of a decper purplish red, and the habit of the plant is dwarfer
than the older sort. For the formation of groups in the flower
garden it will prove a very valuable acquisition, and produce a
most striking effect.

Inkris.—Nat. Ord. Cruciferwe.  Linn.— Tetradinamia Silicu-
losw.—Profuse hlooming pretty little plants, especially adapted
for rockeries, old stumps, or rustic baskets; they come into
flower amongst the earliest Spring plants, and for a long time
continue a dense mass of beauty. Succeed in any garden soil.
Hardy perennials.

IBERIS, SEMPERVIRENS, pure whife ; from Candia ; 3 ft.

IeE PLANT.—Nat. Ord. Mesembryanthemewe .— Linn.—Icosan-
driv Siliculosa.—A pretty little trailing plant, much used for
garnishing, the leaves of which are covered with crystalline
globules, thus giving it the appearance of being coated with ice ;
very effective for rock-work, or mixing with other plants in the
conservatory or flower garden.  Half-hardy annual,

——————

If‘E PLANT, (Mesembryanthemum crystallivin) from Greece,
trailer.

LorHosPERMUM.** Nat. Ord. Scrophulariaed.— Linn. Didy-
nemie duglospermic.—An exceedingly beautiful and highly
ornamental genus of climbers, with handsome, showy, foxglove
tike flowers ; very effective for conservatory or garden decorntion,
and may be used with advantage for hunging baskets ; light,
rich soil.  Half-hardy annuals. o

LOPHOSPERMUM SCANDENS, rosy purple, very fine trellis plant;
from Mexico.

Lrixvs, deep blue. flowers in profusion, beautiful
bedder ; half-hardy anunuals ; § fr.

Lvrizus.—Nat, Ord. Leguminosw. Linn. — Monadelphia
])«'cngulrm.—.\. splendid genus of the most ornamental, beautiful
and free flowering of garden plants, with long graceful spikes of
bloom ; colors rich and varied. Many of the varieties are of a
stately, robust growth, which makes them exceedingly valuable

e o v . s . v . A
for mixed flower and shrubbery borders, while the dwart varie-
ries make neat, trim bedding plunts.

CRUIKSHANKIL, Dlue, white and yellow ; from Peru; hardy
annual ; 3 ft.

dwarf

EXPERIMENTAL AMUSEMENTS.

ANoruer Process,—Drop sulphuric acid into a saturated
solution of muriate of lime ; in this case also an opaque mass is
produced. Another process—Pour a saturated solution of caustic
potass into a saturated solution of sulphate of magnesia (epsom
salt), a nearly solid mass is again produced.

CoeMIcart Minacre—Tf a saturated sotution of muriate of
lime be mixed with a saturated solution of carbonate of potass
(both transparent liquids), the result is the formation of an
opaque and almost sclid mass. 11 a little nitric acid be added to
the product, the solid mass will be changed to a transpavent
Tiyuid.

Tur Exrronixe Tarer.—If the light of a taper be blown out,
and the taper belet down into a glass containing oxygen gas,
while the snuff (which should be a thick one) remains red-hot, it
rekindles instanly with an explosion. When the taper is relighted,
it continues to burn with a rapidity and brilliancy of flame, and
an evolution of light truly wonderful.

Tur CANDLE INVISIBLY EXTINGUISHED.—Dlace a lighted
candle in the bottom of a jar which has its open part uppermost
(the jar heing filled with atmospheric air) ; take then a jar filld
with c;}rl)onic acid gas, and invert it over the jar in which the
candle is placvd ; the effect is very striking ; the invisible fluid
descends like water, and extinguishes the flame. The whole, to
speetators who have no idea of substance without sensible matter
having the appearance of magic, ’

Tnr Movasie Merantte Triee.—Mix together about equal
parts of saturated solutions of silver and mercury in nitric acid
diluted with a little distilled water, in this mixture suspend five
or six drachms of pure mercury, contained in a piece of fine linen
rag doubled. The metallic ~olutions will soon penctrate to the
mereury inclosed in the eloth, and clusters of beautiful needle-
shaped erystals will begin to be formed around it, and adhere to
the nucleus of mercury. When the aborization ceases to increase,
the bagloaded with beautiful erystals may be taken out of the ves-
sel where it was formed, by means of the thyead by which it is
suspended, and hung under a glass jar, where it may be preser-
ved as long as may be thought proper.

To Tern T HOUk BY A SUSPENDED SHILLING.—Sline a
shilling at the end of a piece of thread by means of slooy th:u,
resting the elbow on a table, hold the other end of the {hrcud
betwixt the fore finger and thumb, observing to let it pass across

the ball of the thumb, and thus suspend the shilling into an |

empty goblet. The hand must be perfeetly steady, and if it should
be found difficult to keep it in an immovable posture, the attempt
must be given up. However, supposing the shilling to be proper-
ly suspended, you will find that when it lias recovered its equili-
}mum, it will, for a moment, remain stationary. It will then, ot
its own accord, aud without the least ageney from the person
holding it, assume the action of a pendulum, vibrating from side
to side of the glass, and after a few moments strike the hour
nearest to the time of day or night. It is necessary to observe that
the thread should lie over the pulse of the thumb, and this in
some measure will account for the vibration of the shilling ; but
to the proper number its vibration ceases, it acqaires a kind of
rotatory motion, and at last becowes stationary as before,
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KEEPING APPLES.

. The main element of success is a low and uniform temperature
JUst above freezing.  The house cellar is the farmer’s fruit-room
I winter, and if properly managed, answers the purpose very
Derfeetly. But there is a great deal of carlessness in guarding
cellars agninst extreme zero nights, and the apples and vegetables
are frequently frozen before the owner suspects any danger,
anking the under-pining with a thick mat of leaves, straw, old
14y, or evergreen houghs, will keep out the frost. These are
Within reach of every farmer, and are easily kept in place with
oards or poles. But some ecllars are very moist, and the tem-
Eeraturo is likely to be too high rather than too low. This can
¢ remedied by having a window that can be shut or opened at
Pleasure. By consulting a thermometer, which costs but a trifle,
1tis quite easy to keep the temperature in the cellar between 32
and 40 degrees, which is even enough for all practical purposes.
he apples keep better in barrels, or in small tight packages,
than i open piles or shelves, because they do not feel the
change o soon. For the same reason some wrap cach apple in
Paper, or pack them in sawdust or land plaster. This requires
3 considerable labour, but nice fresh apples in May and June are
Worth working for. In dry cork sawdust they keep sufficiently well
Without wrappers. If this is not available, dry hard-wood saw-
dust should he nsed in preference to pine or other resinous woods.
hese affect the odor, and sometimes the taste of the apples. If
Do packing is used, the barrels should be overhaulded once a
Month, and if any decayed apples are found, they should be
Carefully removed. Keep the apples headed. Look at the ther-
Mometer every night and morning. If too warm, let in more
cold air, if too cold, shut the window entirely. It takes but a
Moment to regulate the temperature. By this simple process we
ave never failed to keep winter apples in good condition until
SPring.— dmerican Agriculturalist,
-

FEEDING LAYING HENS ON INDIAN CORN.

The abundant use of Indian corn or maize for laying hens has
.ong been known to be productive of an over-fat condition, lead-
Mg to a diminished egg supply. The evil is very well demon-
Strated in the following extract from the Albany Country Gen-

¢nan, U.S., which we reproduce with one or two slight verbal
alterations :—

When hensare fed on Indian cornin winter, or where they are
allowed access to it in unlimited quantity, as they are on a great
Majority of stock farms, if they are not fat at first, they soon

Come excessively so, and so remain all winter, laying few eggs—

¢ number of which, howerer, is determined by the condition,
Whether the winter is a warm and open one, or cold, close, and
Showy, Now the assumption is that it depends more on the
temperature than the food whether hens lay or refuse to lay in the

Inter season. ThisIam not disposed to agree to, believing that
€8¢ production depemds much more on food than on temperature ;

1 even going so far as to say that, while hens feed exclusively on
Ndian corn, but in every other way cared for and housed in the
et manner, will lay scarcely at all, other hens neglected in every
Way, except that a sufficiency of the right kind of food is supplied,
!l continue tolay without much interruption the winter through,
Nd the explanation seems tobe an easy one when we look at the
Constituents of the average egg. It contains : Shell, 2 per cent.;
Yolk, 3¢ per cent. ; and white, 68 per cent. Maize-fed hens are
Amogt always bursting with fat; and in addition to this condition,
o €y have an abundant store, or reserve, of half-formed yolk of
§g8~ that portion formed before the egg enters the oviduct or egg
%1‘:'83&80, while the white and shell are secreted as the egg passes
st Tough. Now, fat and yolks of eggs are readily made up of the

arch and oil of their food (corn), but from where is to come the
sh Der cent. of shell, membrane, and white, of which the larger
mare of the egg is composed 2 The white is almost purely albu-
# °n and water, and so is the membrane lining of the shell, and
ane Shel'l itself is_carbonate of lime ; but corn contains scarcely

Y of either, and there is no known alchemy of nature that will
coznge starch into albumen, or create carbonate of lime where its
a s.t‘tllt_ed elements do not exist. Corn fed hens, then, do not
be); n Winter, and especially when the snow covers the ground,
thea‘l%_ there is nothing in fheir food that furnishes material for

White and she]l of the egg, but abundant material for fat and

cmn“n'*"tary yolks. As soon as there is a thaw, or when spring

i ® corn-fed hens commence laying, and continue to do so,

Ply because they are able to supplement this food by grass.

qui‘l‘lmlxors. WeitiNg.——Fix a small piece of phosphorus ina

a day) and write with it on paper ; if the paper be then placed in
TR room, the writing will appear heautifully luminous.
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ANCIENT MOUND BUILDER’S FORT.

(See page 60.)

We give, this month, an illustration of an ancient Fort in the
western part of the County of Elgin. This fort was first discover-
ed by white men upwards of fifty years ago. This singular earth-
work is situated iu the midst of a dense picce of woods, and un-
mistakable signs show that it was built by a people far in advance
of the Indians, as we have known them. From north to south
the enclosure measures 300 feet, and from east to west 230 feet,
and the double embankments encircling it measure 30 feet across.
A careful examination shows that the carth was not thrown up
around the trees, but that the trees commenced to grow after the
embanknents were made, which proves the Fort was made long
before white men had made their appearance on this continent.

DOMESTIC. .

Lusixovrs Wrrrine.—Place a small piece of solid phosphorus
in a quill, and write with it upon paper. If the writing be then
taken into a dark room it will appear beautifully luminous.

To opraiN Firg FroM WATER.—A small quantity of potass-
ium thrown on to the surface of a little water in a basin will
immediately produce a beautiful rose-coloured flame.

WATERPROOF PAPER.—A nice waterproof paper, transparent
and impervious to grease, is obtained by soaking good paper in
an aqueous solution of shellac or borax. It resembles parchment
in some respects. If the aqueous solujion is covered with aniline
volors, very handsome paper for artificial flowers is produced.

CARE OF THE TEETH.—The worst of all bad habits is that of
picking the teeth with a pin, and nothing is so predisposing to
toothache. If such a habit must be indulged in, use a quill.
Add, lastly, be it observed that the future perfection of the teeth
depends upon the attention bestowed upon them in youth.
Parents cannot be too strongly impressed with the importance
of this advice ; nor can youth be too frequently reminded of any
carelessness or neglect to themselves.

It is hardly possible to introduce successfully an improve-
ment in machinery of any class without the aid of a good en-

aving. It is only serves to show at a glance the valuable

eatures of the machine, more effectually than the longest verbal

description can do, but it also constitutes the very best method
of advertising an invention, its attractive appearance securing
the attention of the reader, while a column of reading matter,
without illustration, might be overlooked.

PrEsKRVE AUTUMN LEAVEs.—DPress the leavesbetween sheets
of paper until they are dry. Then paint them over hoth sides
with a light coat of linseed oil and spread them out on waste
paper to dry, which will require two or three weeks, turning
the leaves over once or twice to prevent their adhering to the |
gaper. The use of wax to preserve leaves requires so great a

egree of heat as to change their color, and the application of
varnish renders them brittle, but with the oil they retain their
flexibility and color for a year or more.

ExrtrAcTION oF A Livine INsEct FROM THE Eanr. — The
Archives Médicales Belges relates the following case : A little
girl, three years old, put an insect, ““bétc du hon Dien,” into
her ear. Sharp cries, agitation and convulsive symptoms, ensued ;
injections of water were made without result. The physician
then conceived the idea of asphyxiating the insect by means of
chloroform, he dropped four drops chloroform upon a small picce
of cotton which he introduced into the ear. Immediately the
child ceased crying, and complained no further of any disagree-
able sensation ; the insect had become asphyxiated ; an injection
of warm water brought it away dead, and no further trouble
ensued. :

PRESERVING Ecas.—A correspondent of the English Mechanic
says regarding preserving eggs: ‘I beg to say that, in the year
1871-2, 1 preserved eggs so perfectly that, after a lapse of six
months, they were mistaken when brought to table for fresh-laid
eggs, and I believe they would have kept equally good for twelve
months. My mode of preservation was to varnish the eggs as
soon as possible with 2 thin copal varnish, taking care that the
whole of the shell was covered with the varnish. T subsequently
found that by painting the eggs with fresh albumen, beaten up
with a little salt, shey were preserved equally well, and for as
long a period. After varnishing or painting with alhumen, T lay
the eggs upon rough blotting-paper, as I found that, when
allowed to rest till dry upon a plate or on the table, the albumen
stuck so fast to the table or plate as to take away a chip out of
the shell. This is entirely obviated by the use of the blotting-
paper. I pack the eggs in hoxes of dry bran.”

—————
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