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THE K. M. I. STEAM ENGINE.

The principal feature of the novel form of steam engine
flustrated herewith, to which the attention of the roader is
directed, is the valve, which is equally well adapted to elther
double or single machines. The double cylinder engine 1a
constructed with crapks at right angles, has no dead point,
and consequently requires no fly whecl, the leverago vary-
ing between one and one aud a half cranks, nearly. The
valve is actuated hy bevel gearing communicating with simi-

lar mechanism on the main shafr, which may be in the
center, or on the

outside of the bed
plate asrepresent-
ed in the perspec-
tive view, Fig. 1.
To this portion
of the apparatus,
however, more
particular refer-
ence will be made
hereafter.
Fig. 2 is a sec-
tion of the steam
chest, A, valye, B,
cut-off plate, C,
and valve seat, D,
The valye stem, it
will be noticed,
carries o bovel cog
wheel above the
steam chest, and
is held in & suita
ble frame. The
direction of the
live steam I8 indi-
eated by the bent
arrow, at B, and
the course of the
exbiaust by simi *
lar means at I
Proceeding to the §
consideration of §
the various por. ©8
tions in detail, wo
represent in Fig.
8 the bottom of
the valve, B. G
iethe dome which, as already indicated, opens into the live
steam port, H, which is cut to one eighth of the circle; Iis the
exhaust aperture, cut to three eighths, whence the steam passes
into the steam chest. a8 before noted, at F, Fig. 2. Around
the dome, G, is formed a short cylindrical rim which passes
down through the cut-off plate, C, and into the] valve seat,
s0 as to hold the valve in place. The arrow drawn beside
Fig. 3 shows the direction of the rotation of the
valve. In Fig. 4 is depicted ths variable cut.off
plate, C, which is a thin disk of metal;in it are
four openings, which correspond with similar
spertures, each equal to one eighth circle, in the
valve seat, Fig. 5. Theso orifices embrace the
stops, J, Fig. 5, which are pleces of metal se-
cured to the valve seat and of the same thick-
ness as the cat off plate, The object of these
stops is to prevent the movement of the plate
from affecting the points of admission of steam
into the cylinders. The plate is controlled by
the governor by means of suitable mechanism
connecting with the cogged octant, formed at itr
circumference and fitting in a recess in the sidc
of the stenm chest. 1t Is stated that tho gover
nor adjusts the cut-« ff, by moving the plate, with
the greats st ease, the valve glioing over the lat
ter with very slight friction.

The valve scat, as shown in Fig. b, is plerced
for & double cylinder engine. The openiogs, 1
and 8. copnect with the right cylinder, and ¢
and 4 with that on the left, the steam Wways cross
ing, as indicated by the dotted lives, The valve
moves over the seat in the direction of the arrow,
Fig. 5, which, as before noted, is plerced for n
fixed cut off us half stroke, since one elghth

ovor one olghth gives one quarter rev.
:l.:::: or one half stroke; while, as the ex.
Laust port Is cut three sigliths of cireumference,
necensarily three eighths passlng over cone
eighth gives ono Lxlf revolution, or full stroke

for exhaust.
According 10 the lnventor, this valve is cap-

{ these modifications as follows; First, the valve
::ﬁ:nm the steam chost, the steam taking the ordivary
course, the live steam port conneeting with the steam chent
lld\h'. center dome conoecting with the exhaust port, which

opens downward only, the joints being visible and showing
any leak that may exist,

In the second, the course of the steam ls reversed; the
live steam port of the valve opens into the cooter dome, The
oxhaugt port, opening upward, discharges the exhanst steam
into the stenm chest nbove the valve, Tois modification 1s
alrendy deseribed and shown iu Fig 2.

In the third plan, a part of the top of the steam chest ia
attached to the valve atem, in surface slightly less than the
bottom of the valve, producing & balanced valve, the top
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THE KENTUCKY MILITARY INSTITUTE STEAM ENGINE.

of the steam chest being reduced to a narrow outer rim.
The steam, entering at the side of the chest, takesthe ordi-
nary course,

Fig. 6 shows an ingenieus device employed for connecting
the cog gearing which actuates the valve with the main
shaft, whereby the moyement of the latter may be instantly
reversed without altering the direction of rotation or the

motlon of the valve. This is not shown in the engine in
Fig. 1, but 1s asually placed on the conter of the maa shaft,
the cylinders being separated for s fow inches, Both of the
bovel wheels, K, are looge upon the shafs, and between them

——

works a similar wheel, L, upon the rod which connects with
the valve gear., Between the wheels, K, and sliding loosely
upon the sbaft, is a sleeve forming a clutch which way be
brought into action, as plainly indicated, with either. The
wleeve, although moving freely along the shaft, is rigidly
connected with it by a feather and slot, so as to partake of
ity rotary motion. It is eyident, therefore, that the wheel,
1,, thus receives its motion from but one wheel, K, whilethe
other is inop-rative, and hence, as is evident from the ar-
rangement of the gearing, may, by altering the position of
the sleeve, be
caused to rotate
always in the
same direction.

The claims of
the inventor re-
garding the mer-
its of bis device,
advantages which
we learn secured
for it much att-n-
tion and favora-
ble comment at
the recent Louis-
ville Exposition,
mey be Dbriefly
summed u 8§
follows: That, in
dispeasing with
3 the fly wheel and

o . RS =3 the eccentric, and
ST ; in the free move-
" ment of the valve,
there is a saving
of a great part of
the resistance ari-
sing from the
moving parts of
the engine itself.
That the double
engine costs no
more, and the sin-
gle engine less,
than the common
non-cut-off engine
of the same pow-
er. That inecon-
omy of steam, and consequently of fuel, it accomplishes all
that engines of the highest grade can accomplish, while it
is remarkable for simplicity and cheapness of first cost.
That it cannot get out of order except by breakage or wear
of parts, and can be managed by an unskilled hand. The
valve, it is also stated, can be attachied at small expense to
engines ncw running, giving them the fixed aud automatic
cut-off, with a saving of half the fuel for the same
amount of work, The double engine, it is be-
lieved, has peculiar adaptation to road steamers,
steam plows, ete,

Our epgraving is taken from a photograph of
this form of the machine, as exhibited at the above
mentioned exposition.

Patented September 9, 15878, For further in-
formation address the laventor, Colonel R, T. P,
Allen, Superintondent Kentucky Military lostl
taute, Farmdale P. O , Fraoklin county, Ky.

—_———-———————
The Cottoa Window in the Guildhall,
London.

Mr. W. J. Cotton, n London merchant, and an
alderman, has recently presented to the city »
staioed glass window, in commemoration of the
troblous times of the scarcity of cotton during
our late elvil war, and the generosity of the Lon.
doners In alding the Lancashire operatives. Al
derman Cotton waa & sealons worker on bohalf of
the rellof fund; aod if, by sceldent, the memorial
window perpetustes his own uame, no one will
grudge Lim the distinction,

The window illustrates the cotton plant, in the
differont stages from its growth to its toal applis
cation to clothing, by twelve medaliicn pictures,
showing sowing, growing, pleking, packing in the
field, loading at New Orleans, at sea In an Amor.
jcan clipper, dischargiog In the Loudon Docks,
carting, in tranait on the rail, the Manchester Ple-
eadilly (tbe Cottonopolls), manafacture in cotton
mill, aud wearlog, the last named belng o family
group. The color of the groundwork s lavender; the bor.
ders are ruby, with an ambvr ribbon ; the designs are Alled
in with ruby, amber, and lavender, the gothile seroll work
belng brownish white.
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THE VALUE OF PATENTS,

A recent pumber of the Official Gazette contains a full re-
port of the sddress delivered by Mr. J. M. Thacher, our
t Assistant Commissioner of Patents, before tho go-
called Patent Congress, at Vienna, last summer. In this
effort, Mr Thacher begins at the beginniog, avers that in-
vention is  theproduct of the highest facullies given by
God Almighty "' to man, and therefore ought to be secured
10 him by letters patent. He declares that man has a more
valid right to the exclusive possession of his inventions than
even to his landed estates, and perceives no obligation - on
the part of the inventor or discoverer to disclose new knowl-
edge toothers, unless permitted to control and use that
knowledge &s he would other property. Having strongly
insisted npon the correctness of these propositions,which by
the way are at variance with the teachings of the wisest
philosophers. he next proceeds to show that this inventive
property, these natural rights of the inventor, ought by law,
to be taken away f.om the originator after he has for a limi-

ted period enjoyed their possession.

In relation to official examinations at the Patent Office,
our suthor is of the opinion that the inventor, whose mental
genins and discernment are eloguently lauded throughout
the address, is incompetent to examine the novelty of his
own invention, and determine for himself whether it is
worth his while to pay in the official feesand take out a
patent. Nor is the inventor’s attorney qualified to solve
thiz momentous question. It should be left, Mr. Thacher
says, 10 a corps of scientific experts; but, a5 he thinks they
msy be lisble to err, he suggests that there ought to be an.
other set of experts to re-decide the decisions of the first ex-
perts. This, in fact, is the way the thing is done at Wash.-
ington. Oune hundred of these scientific gentlemen, aided by
four hundred clerks and helpers, sll of whom are supported
st the expense of the inventors, now officiate at the Patent
Office, but Mr. Thacher wishes to increase the number,
“ Unfortunately,” he says, ‘it is the pocket thst controls
men, more or less, in every station and in every country,”
1iis indeed a misfortune for our inventors that their pockets
are obliged to eontrol and supply so large a number of ex-
amining ofiicials. Save us, we say, from any increase. We
are glad to turn from the mazesof the metaphysical portion
of the Assistant Commissioner's address to that branch whioh
relates to the practical resuits and values of inventions, for
here we find information, usefal and interesting to every-
body. He says:

“The number of patents granted sinee 1836 is about 140,000,
The number of applications for patents has steadily in.
creased from yesrto year, until it now averages from 20,000
to 21,000 per snpun, and the number of patents granted an-
nually is from 13,020 to 15,000. To perform the work of
examining this large number of applications, the corps of
expert examiners has been increased from time to time, un.
til it now numbers about 100—to wit, 24 principal examin.
ers, and the same number of first, second, and third assist-
ant examiners, together with a special examiner of trado.
marks and also of interferences. The clerical force hns been

: ingly increased, so that officials of all grades now
employed in the Office may be stated in round numbors as
about 500.

. The bare statement of the number of patents granted since
m""w“m me out in the statement that our
system has proved to be a most remarkable stimulant to in-
v us, not only in our own country, but through-

out the world. But you will very naturally inquire, How
‘many 05%9“”“ are yalusble? Of course it is Impos-
siatistical information that ghall be entirely

mately correct. | have digoussed the matter with othors,

— | have brought fortunes to the pockots of the patentecs, They

57| ing eapital is based upon patents, either dircotly or indirect.

and have sought information from manufacturors, patentecs
and logal gentlemen who have made n specialty of the prae-
tice of patent law, and I think | do not exaggerate at all
when [ say that one balf of tho patents granted in our coun.
try may bo congidered remuncrative,  Now 1 do not wiah to
be anderstond by this that one half of those 140,000 patents

have become remun srative to & cortain extent—that Is, they
have pald expenses and something more, A small propor.
tion of them have become largely remunerative, and the
patentees, or their ropresentativos, have obiained Inrge for.
tunes from them. [ think, therefore, It may be said that the
influence of our system upon inventions and inventors them.
selves has been beneficial beyond all expoctation,

But you will also nsk: What has been the influence of our
patent system upon the manufacturing interostsa of ounr
conntry? 1 have taken occasion to make some inguiries
upon this point also, A short time bofore 1 left Washington
the Secretary of State sent out, to invontors, manufacturers,
and others interested in patents, a series of fugniries, among
which were some ns to the influence of our patent systom
upon the manufacturing interests of the conntry, With searce.
Iy nn exception, 80 many of our manufacturors ag responded
answered that the patenc system wag boneficinl, beyond all
manner of doubt, to the manufacturing interests of the
country. It is estimated, both by myself and others who
are qualified to judge of this matter, that at the present
time from six to seven eighths of our enormons manufactur-

Iy, In fact, itis almost impossible to organize A company
for mannfacturing purposes in America without first secur-
ing the control of patents for some valuable invention,

1 think, then, that we may be said to have reached this
conclusion, that our inventors, patentees, and manufacturers
have all benefited greatly by our patent system, At the
same time the public welfare has been greatly promoted by
the general introduction of many valuable inventions, which
otherwise would have remained undeveloped, and by the
cheapening of many articles by the invention of new and im-
proved modes of manufacture. At the same time w. believe
the whole world has been benefited by the liberality of our
law. We make no distinction between foreign and native
applicants, but invite inventors from the whole world to
give us the benefit of their inventive genius upon the same
liberal terms that we grant to our own citizens, putting
upon them no restriction as to time or place of manufac-
ture, or introduction of the invention into public use. * *
Let me express the hope that you will not adjourn with-
out establishing a permacent committee as the representa-
tive of this congress, =o that an organization may be created
by means of which the discussion of this subject may be
continued from time to time unt:l, finally, civilized govern-
ments shall become convinced of the righteousness and er-
pediency of the principles here advanced, and there shall be
universal recognition of the rights belonging to, and the
public benefits conferred by, the inventors of the world."”

A NEW AND IMPORTANT DISCOVERY RELATING TO
THE BEHAVIOR OF METALS UNDER STRESS.

In calling attention recently to the original investigations
in progress at the Stevens Institute of Technology, it will
be remembered that we referred in some detail to the inter-
esting and valuable experiments which Professor R. H,
Thurston is conducting with a view of determining the tor-
sional resistance of various metals. The machine used for
this purpose is an apparatus of the Professor's own inven-
tion; and although we have already alluded briefly to its
construction in another connection, it may be of interest for
the reader to review its salient points, in order to understand
with clearness the highly important discovery which has
just been effected through its aid. A triangular cast iron
frame supports two suspended arms which swing about in.
dependent axes in the game line; one arm carries a weight,
and the other has a handle at its extremity, by which it is
moved. Each of the axes has a rectangular recess, in
which each end of the test piece,previously squared, is fitted.
The frame carries also a guide curve of metal,so constructed
that its ordinates are proportional to the twisting moments
exerted by the weighted arm while swinging through an are
to which the corresponding abscisses are also proportional.
A pencil holder bears against the guide curve; and being
carried by the weighted arm, is thrown forward as the Iatter
swings out under the action of the foree producing torsion,
which force is transmitted through the test piece. The
handle arm carries o table upon which a plece of paper is
elamped, so that the pencil traces thereon u curve, the ordi-
nates of which are proportional to the torsionsl movements,
while its abscisses represent the relative motion of the two
arws and, consequently, the amount of torsion to which the
test piece hins beon subject.  This line, thereforo, gives a
vory logible and nzeurate record of tho results of each ex-
puriment,
During the recent vigit of tho membery of the Academy of
Belence to the Stevens Institute, Professor Thurston took
occaglon to explain hig resenrchos and to illustrate the power
of hig device in exhibiting the nction of the molecular forces

pdnt,,b‘x_:t my official experience has glvon

me such da e thltl am enabled to form an opinion approxi-
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1ol therewith, and some twent: higher m Beva 1%
axis of abscisson. it a7 ‘““.
Repeated exporiment has confirmed romarkable able dis.
covery, and Professor Thurston mm.‘:. that ke &.3
rtantiated the fact that metal, sirained %0 far an 1 take s par.
manent set and then left under the fmymdudng A By
tually gains in power of resistance up to & Nmit of time,
In these experimonts was about seventy two hours,and to I“
limit of increase which has o maximum, in tho hest irons, of
about twenty per cent.  Weo need hardly point out the im.
poriance of this conclusion, which, thongh it hos been gys.
pected for some time by many engineers and men of soienes
in ubw for the first time definitely proved. The result h.
of course nogative, and necessarily complotoly upsets the
common notion that metal continuously straloed boyond its
limit of elnsticity loses its strength. '
We understand that further experiments will bo
made,so thet we hope to be enabled before long to Iay befors
our readers more detailed information, together with eopies
of curves and other interesting results obtained. Wi nots
with plensuro that numbers of specimons of east, wrought,
and malleable iron, steel und many other varioties of matal
are buing sont to Professor Thurston by prom!mlmlnn!lb:
turers in all parts of the country ; so that the coming inves.
tigations bid fair, not only to ndd greatly to the well
earned reputation of their author, but Iargely to the knowl-
odgo of the selentific professions.

PATENTB FOR SIMPLE THINGS.

In o recont application for a patent for an improvement in

attaching metallic heols to boots, the invention consluted in

extending the outsole the whole length of the boot and in

fastening the hesl upon such ontsole, The application was

rejocted for the renson that it was not new to carry back the

outsole ns described, nor wns the heel new; therefore the

attackment of a heel to such pole was not an invention,

though the ordinary method wus to attach the heel to the
insole, the outsole being only extended up to the heel. The

applieant appealed to the Assistant Commissioner of Patents,

who reversed the decision of the Board of Examiners, and

held that, however small or insignificant an invention ap-

peared, it ought to be patented if useful, In this case, the
nttachment of the heel to the outsole made a firmer fastening
for the heel, was better than the common plan, and there-
fore patentable, This is good doctrine; and if the Patent
Office would only stick to it and carry it ont into practice
with uniformity, the interests of inventors would be greatly
promoted. But, unfortunately, the decisions of the Patent
Offico are irregular, It too often denies on one day what it
‘grants the next day, We cannot always rely upon the Office
to issae patents for simple improvements, like ronsted per-
simwon seeds, a knot upon the thread of an envelope, or, as
in this cass, nailing a heel upon the bottom of a boot. Yet
it is for the issuing of patents upon just such simple im-
provements that 100 principal examiners and their 400 help-
ers are thought by some people to be necessary, and for
whose support inventors are taxed.

BOSTON REBUILT.

Just one year has elapsed since the occurrence of the dis-
astrous conflagration which Iaid one of the fairest portions
of the city of Boston in ashes. Bixty-five acres constitnted
the extent of the burned district; 776 buildings were con-
sumed, and an aggregate total of §75,000,000 lost. The de-
stroyed edifices were insared to the amount of $56,000,000;
and of this sum £34,000,000 has, it is stated, been paid, al-
though twenty-six Massachusetts insurance companies have
failed in consequence thereof,

Shortly after the calamity,a building act was passed, which
was designed to provide in a measure against similar casu.
alties arising from like causes, This law forbids mansard or
othier roofs being more than one story high or more than
twenty feet above the upper tloor of a building, unless fire.
proof thronghout. Bay windows are not to be constructed
at a hight exceeding three feet above the second story. Ex.
teriors of structures above forty.five feet high must bo cov-
ered with incombustible material; if over gixty feet, they
must be fireproof. The limit of hight of buildings is fixed
at seventy feet, and party walls bounding lofty roofs must
be carried at least two and a half feet above the same, and
be corbelled and coped with stone or iron.  With these regu-
Intions in force, and with the teaching of experience before
them, the citizens have proceeded with the rebuilding of
their ruined edifices; nnd &s a result, structures have Leen
completed and are still rising which, it is believed, will not
sucenmb even before a repetition of the great fire.

The burnt section included 81 streets, 8 places, 5 squares,
and 1 court; inreconstructing which 17 streets have been
widened, 4 estended, and a large square laid ont, at a
total cost to the city of over $5,000,000, The general plan
of tho streets is little altered ; 865 buildings haye been erected
or nre in progress, of which 115 are finished and occupied,
10 unoccupied, and 240 uncompleted, Among these, thero
are but 72 mensard roofs against 264 flat roofs, the former
being either wholly of brick or iron, or alse covered entlroly
with fireproof materinl, The majority of the edifices aro of
four stories, there being but two, one of gix and the other of
goven stories, exceeding this hight, The external and party
walls ure nll 20 inches tiick to un elovation of two stories
above the street,und 10 inches thences to the roof. Tho ** fire
walls” which surmount the party partitions are of the hight
above noted and 12 inches through, Galyanized lron is
largely used for cornices, and, with ecast fron, for exterior
finish. The total cost of the comploted buildings i $3,762,-
500 and they cover 1,102,018 superficlal foot of ground.,

undor stresy,  After the session had adjourned, o test plece
was left in the machine undor heavy strain, in order to de-
terming if possible the existence of viscosity, which had been
suspocted in the moetal, Onexamining the piece twenty-four
Lours luter, the Investigator discoverod, to his surprise, that
not only conld no evidence of ylelding be detected, but that,
on his sttempting to produce further distortion, an even
groater roslntance was offered than whon the first stross was
applisd, The curve traced by the pencll, instead of being

colneident with the lino previously described, beeame paral,

As regards architecture, we learn that many of thondlfces
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will be of exeeptionnl benuty and magnitude. The majorl
ty are of the modern gothic order, and much ingenuity of
design is manifested In constructing the flat-roofed huihiil\}{ﬂ
go 08 to avold tho unfinished appenrance incident to the
sbrupt terminntion of the fagnde, Threo groat structures
are to be erected by the Now York Mutual Life, the Now
England Mutual Lifo, and the Hquitable lnuunuu"n- COMmpiL-
nies, which are to be of mugnificent design, and 'whh thu
new Post Office and Rialto bullding, are to be v:nnplnlulv
firoproof throughout. Thore are also & number of \\'nrl:'
hounges nnd other mercantile edifices, which i.n many in
gtances aro more spacious and olegnnt than those which they
have replaced, :

T'he same energy which has made Chicago rise from n
heap of ruins into & grandor and even more mugnificent
city than before, hns within the short space of a yonr blotted
out the recollection of an almost 0\'ur\\'hclmln|.('(lhumlur. by
Isbor which seems all but Herculean. Hardly had the
story of the calamity consed to be the current tople of
thought before workmen were busily laying foundations,
and this in the face of losses which dealt n blow to the
entire business community of the nation. Not only the pro-
ple of Boston, but of the whole United Sm(on,.mnv wall
be proud of such indomitable enterpriss, It ndds but an.
other proof, to that already shown by our unfortunate war,
that in this country we know neither the extent of our en.
ergies nor of our resources, until the same are put to the
trinl which demands their strongest action.

PHYSICAL AND MENTAL OVER-CULTURE,

A note_d British novelist, now on n visit to this country, in
one of hismost popular narratives, exemplifies the enso of
an athiete who, by a severe course of training, has brought
himself to a high state of physical perfection, in order to
compete in the lists of afoot race. When the time arrives
for the test of his powers of endurance, the runner begins
his task; but ere he can reach the goul, his overtaxed system
gives way, and Le falls stricken with paralysis, n hopeless
bodily wreek, Instancesof similar kind in reallife are but too
comwon. The death of the celebrated onrsman Renforth
while at the thwarcis still within public recollection, and the
decense of Heenan, the once famous pugiliat, is a more re-
cent exemplification of the retributive action of Nature
when the laws by which the confines of the posgibilities of
human muscolar effort are transgressed.

A man's body may be compared to, a finely adjusted and
accurately balanced steam engine, and his vital energy and
mental power to a constant motive force acting upon a uni-
form area of piston. It needs no demonstration to prove
that an engine hasa certain fixed capability ; it can develope 5o
many horse power, and then reaches its limit. If we make
more ponderous wheels or stronger rods and shafting, equal
to the performance of much more arduous work, and then
expect that the same power, merely by operating such heav-
jer machinery, will produce increaged resulis in overcoming
greater burdens, common sense tells us that we look for an
imposgibility. And yet this is precisely what we seck to ac-
complish by causing exaggerated muscular development, We
destroy the equilibrium of the machine; and au a result, the
action of the power by which it is sev in motion is either
wenkened or arrested. The physical seats of vitul energy
in the huoman frame are in the so termed vital organs: ns in
the overtaxed steam engine the molecules of vapor dash and
expend their force against the piston unproductive of any mo-
tion, #o in the body; one part(the heart) unable to drive the
inerensed flow of blood required for the nugmented needs of
other members, becomes overwrought and eventually dis.
easod; the lungs, equally unable to muintain the process of
burning up the effete matter poured into them by the veins,
degeneratoand waste away ; and the brain, failing to establish
the connection between motor nerves and will, shatters by
paralysis the delicato mechanism. All, in fine, aro canses
which as surely arrest the motion of the human machine as
does the load beyond its powers that of the apparatus of iron
and steel.

The case of Heennn illustrates these truths poerhaps as
foreibly asany that can be cited, The man was a model of
physical perfection, not ponderous in build or gigantic in
frome, but to all appearances one in whom the parts of the
body, whils cultivated to their full extent, remained in statu-
exque symmeotry. And yet despite the capucious breast und
broud ghoulders—points in themselves supposed to indicaty
almost unlimited strength of lungs—these last mentioned
members, in the constant strain upon the system, proved un:
equal to their task, and fell prey to the wasting and insidi-
ous disease which resulted in denth,

While, with such evidence ay thin before us, the tenots of
the ultra advoeates of “ museulur Chrlstinnity ” may well be
questioned with reference to the benufits derivable from the
usttainment of u so called high physical condition, on the
other hand, it is true that no luss dangerous results are to
bo spprebended from tho converss practics, the dovelopment
of the mind at the expense of the body.

Agaln referring to tho steam onglne for o simile, 1ot un
conplder the cousequence, sSupposing thit working parts and
lond remained constant , of our crowding into the cylinders
AN onormons SLESm Prossure. Manifostly there would be
“either o much more rapid wearing out of the machine, causod
¥ the overwhelming pawor, or moro prabably the com-
; broakdown.  Thus it is with the individual who,
by oxcesnive study and brain work, overweighs the bal.
‘ange in the contrary direotion, and, by neglecting to muin-
tain the equilibrium of mind und body, sucoumbs to the im-
Wm of his physical system, Illustrations in point

be found smong the members of every profsssion,

mmong the students of every institute of learning. Young
men, ambitious to gain scholastle honors snd spurred on by
the applanse of preceptors and friendy, too often find fafling
health and despondent spirits the procursors of permanent
bodily tnfiemity, induced by overstrict application, too many
hours of study, abaonco of simple and nourishing food, and
negloct of wholesomo exerclso,  Undeterred by premonitions
of Nuture, townrd the closoe of thelr course, in order to reach
n covotod prise—ns valueless to them in after life as it is in-
trinsically worthless—they tax their energies beyond their
powora of endurance, Then, as the tunner in the race or the
onrsman at his onr physieally breaks down st the moment of
trial, so the overworked brain suceumby when it is subject
to the finnl stealn, Thoe student, whose hollow eyes, pale
fuco, and wusted form denote nights of unvaried toil,
finds hig powers inadequate to do him justice, and his mem-
ory fleoting nt the hour whon g desires their firmest aid;
and he endures the bitter experlence of seeing others, intel-
lectunlly boneath him but physically his superiors, withstand
u trinl before which he fails,

Study is to the mind ng exerclse Is to the body : both alike
not an developing powers, but neitlier body nor mind can be
carrled to o relative excess of enltivation except at the
oxpenso of the other.  * Mens sana in corpore sano'!
doos not refer eithor to pundits or prizefighters, It means
nmind well balanced, well organized, and varied in ability,
coupled with a body healthy, vigorous, and strong—the one
capnble of grappling with the highest thoughts and ideas,
the othor with the deepest ills and obstacles incident to overy
walk in life.

BOILER EXPLOSION.

While a commisgion of scientific experts are busily en-
goged in expending £100,000 in discovering the occult causes
of boiler explosions ot one extremity, comparatively gpeak-
ing, of this city, at the other ¢nd of the town a body of
Inborers, headed by an engineer, endenvor to lift and trans-
port a steam boiler (with a blazing fire under it and sub-
Jeoted to n heavy pressure of steam) by means of crowbars
placed underneath, As o result of which (in the opinion of
the engineer directing the job), and attributable to the canting
of the apparatus from one gide to the other, causing sudden
flows of water to the highly heated surface of the boiler,
thus too rapidly generating steam, a terrific explosion en-
sues, seven persons are slaughtered, and a dozen or more
geriously wounded.

The scene of the tragedy wasin Fourth avenue, near 128th
street, at which point the tunnel for the underground track
of the Hudson River and other railronds is in process of con-
struction.

The boiler was of the upright tube style, about 6 or 7 feet
high and 44 inches in diameter. It had o square fire box,
with horizontal tubes in the upper portion and vertical tubes
from the top of the same to the boiler head. The fracture
took place in the center of the shell; the largest fragment,
gome 1,000 pounds in weight, landing in the fourth floor of
o building 550 feet distant It is stated that the boiler had
been recently tested to 120 pounds pressure, and was con.
sidered in every way safe, while the engineer positively as-
perts that the gage, just previous to the accident, did not
show any extrnordinary amount of steam.

PHOSPHOR-BRONZE.

Combinations of phosphorus with bronze alloys are not
new to the chemical laboratory. Phosphurets of copper
were prodaced in the middle of the las: century, and have
since frequently been examined and their properties care-
fully studied.

Without considering many minor investigations which
lave been made regarding this important alloy, we may here
note nt onee that the most complete researches are those of
Messrs. Montefiore-Levi and Kunzel, of Val Benvit Nickel
Works, near Lidge, Belgium, As far back as 1860, this firm
was engaged in an elaborate inquiry into the means of im.
proving gun bronze, snd in 1868-70 conducted a very ex-
tended series of experiments for the Russin government.
The results of these as well as of #ubsequent trials are well
summed up by M. Dumas in & note to the French Academy
of Sclonces, He says: *‘The charicteristica of the alloys
change. The calor, when the proportion of phosphorus es-
ceods § por cont, bécomes warmer, and like that of gold
largely mixed with copper. The grain and fracture approxi-
mato to thoso of steel, The clasticity is considerably in-
aronaed, the abgolute resistancs under a fixed strain becomes
in somo cases moro than donbled ; tho density is equally in-
cronsed, nnd to wuch a degroo that some alloys are with difi.
culty touchoed by the filo.  T'he motal, when ecast, has great
fluldity, nud fi)ls the mold perfoetly to the smallest details.
By varying tho dose of phosphoras, the particular character-
Intle of the slloy which Is most dosired can be varied at
will,"

‘W can now proceed to the consideration of the most re-
cont duta obtalnod from uxporlm’nntu» Intely concluded or
wotunlly in progross in Europe,and roported in & recent fssuo
of the Bugtneer. In Germuny trials aro being carriod on at the
Roynl Aeadery of Indugiry In Borlin, to sscertain the quali-
tiow nnd eapueitios of the metal under hoavy strain,and espo-
olnlly the compsrative resistance to ofton ropeated straing,
whothor tensile or infleeting. A bar of phosphor-bronze
tried under & canstant strain of 10 tuns per square inch re.
slutod 408,240 pulls of this amount: whils a bar of ordinary
bronge broke before the straln of even 10 tons per quare
fneh had beon attainnd, A bar of phosphor-bronze under 10
tuns of strain resistod 862,080 bonds, while the best gun

motal broke after 102,050 bonds, Aunother bar of phosphor-

bronze, now being toated under O tuna strain, bas thus far
resintod 1,260,000 bondy, T Austels, the following
tive results have been obtained : ¢

Ausolute resstance,  Polut of elastioity, IW

Phosphor bronze. 81,799 1be, por 4, in. 54916 'h.‘w'..'d-"ﬂu‘_ 16
Kropp cast ateel, 72,28 " L HAw S ‘ 10
Ordnanocs bronze.91, 7% L4 o008 * " 1wy

Best English copper sheots lost during slx months immer-
slon in sea water 5,058 per cent. Phosplior-bronzy shoets
lost only 1°108 paor cont, w
In Belgium, Measrs Montefore-Levl & Co, linve carried on
a lorge series of experiments, proving that the presence
of oxide of tin and muboxide of eopper lesscns the ten-
acity, elusticity, and tensile strength of the bronze. Blay.
ings of old bronze were melted, and & bar cast ot 169550,
The remaining liquid bronze was poled, und s second bar
cast at 1668°C.  The remuining metal wus de oxidized with
phosphiorus, and a bar then cast at 1614" O, The three cast.
ings were made ont of the same crucible and in the same
manner,into three iron molds, The results found were that
the old bronze had tripled its tenneity, 08 as sgainst £ per
cont, and considerably augmented its absolute resistance
(2984 to 1613).
In England, Messrs, Aloxander Dick & Co. have recontly
established, in London, n special foundery for phosphor-
bronze casting, wud are also to produce sheets, wire, ete.
Experiments, made for this firm by Mr. D. Kirkaldy and
carefully tabulated, show the great superfority of phosphor-
brooze for all articles hitherto manufuctured of ordinary
bronze or gun metal. What steel is to wrought iron It
geems that phosphor-bronze is to ordinary bronze. Angther
table gives the tensile strength and resistanceto torsion of
various wires, showing also a large superiority in there par-
ticulars of the alloy over other metals. [In fact, referring to
the increment of tensile strength gained by phosplior bronze
when drawn into wire, it is considered that the same is us-
tounding ; and the Engineor adds that,even with a large mar-
gin reserved for probable error, enough remains to prove
that phosphor-bronze, drawn into wire or laminated into
sheets, must proye,if practicable to be produced with perfect
uniformity, a most important addition in fatare to the list of
our constructive materinls, Having pliability, with o tensile
strength approaching that of steel, the specific gravity of
bronze,and nearly the electric conductivity of copper, it can-
not fail to have important applications for the electric tele.
graph engineer. For small articles, now made of brass, such
as curtain rings, picture frames, ete., the same, cut from
spirals of phosphor-bronze, with the ends soldered 50 as to
avoid unnealing the wire by conducted heat,would be an im-
mense improvement. Although experiments toward using
the alloy for artillery are incomplete, it is probable that fur.
ther investigation may demonstrate its fitness for that pur-
pose. We have already published & long paper on its em-
ployment for tweers, for which it offers the advantages of
greatly increased toughness and density, aud consequent
great resistance sgainst change of temperature and the influ-
ence of molten masses. Finally, should copper become
cheaper, say to double the cost of an equal weight of wrought
iron, phosphor-bronze might be used in place of iron in ship-
building. It is superior to Muntz yellow metal, a substance
patented by John Scott Russell for the Iatter purpose, in
that it does not become crystalline and brittle, while its pas
sive strength is four or five times as great

With our vast doposits of copper, notably in the Lake Su-
perior region, there appears to be every facility for the prose-
cution of investigations leading to the manufacture of this
important and valuable alloy in the United States. We
therefore consider that the subject merits the careful atten.
tion of American metallurgists, who, we trust, at no dis-
tant period, will contribute the results of their own experi-
ments to those thus far adduced by thelr brethren of the old
world.

.

SCIENTIFIC AND PRACTICAL INFORMATION.

A NEW ELECTRIC LIGHT.

M. Ladigunin has recoutly invented a new plan for electrio
illumination, which is quite simple, and which, it is belleved,
may be advantageously used for lighting mines, as there is
no danger of its causing the explosions incident to such lo-
calities. Tt consists In a bit of charcoal or other poor con-
ductor attached to & wire communicating with a magueto-
electric machine, The charcoal is enclosed in o glass tube
in which the air is replaced by a gas which will not combine
with the carbon when the same is brought to a high temper-
ature., The tube is sealed, and the machive set in motion by
a small steam engine or other motor, when the charcoal
graduslly becomes incandescent, emitting s plessant and
quite brilliant light, the intensity of which, it is sald, may
bo gradusted at will,

THE ACTION OF ANTISEPTIC SUBSTANCES UFON VIRUDS,

M. Davaine hus recently examined the following sub.
stances, which ho clamses In regard to thelr power ss anti.
septics in the subjoined order: Ammonis, silleate of soda,
ordinary vinegur, and carbolic neld; then caustio potash,
chloride of oxide of sodium (1), hydrochlorls aeld, perman-
ganate of potash, chromio ueld, sulphuarie acld, lodine, The
power of ammonin, of vinegure, and of ecarbolic acld being
represented by 1200, that of lodine would be by 112,000,
Todine should therefore be considored ns the best antiseptic
to bo employed in the treatment of maladies such us malig-
nant pustule, holls, earbunclos, and the ke, when, not hay-
Ing become localizod under the form of a shopls pustule,
they haye taken up o certaln extonslon, Injoctions of 1.6000

of iodiged water are recommended,
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. IMPROVED CHURNING AFPPARATUS,
Thoobject of the devico represented in the annexed on-
graving Is to farnish & convenient means of operating a
”&lﬂ or any desired nomber of churns at once, in
accordance with the amount of milk used and power to be

"o the end of the driving shaft is attached & hand crank
orn pulley, A, which is connected by & belt to a suitable mo-
tor. The shaft rotates in boarings {n the framework of the
machine, and carries » large goar wheel, B, whioh, through a
smaller wheol below, acteatos & balance disk, C, To a crank

on the Iatter aro connected tho rods, D, which, through
the horigontal levers pivoted to supports on tho
frame, communicate motion to the churn dashor
shafts,

The frame of the apparatus may, If desired,
rost upon a platform, in whicl recosses may bo
made for the recoption of the lower portions of
the churns. The peculiar form of dasher repre-
sented in the foroground of the cograving is
made by halving two bars to each other and at-
taching them at their centera to the extremity
of the dasher handle. The middle portions of
the ends of the bars are cut away, and the arms
thus formed are made V shaped upon the upper
side, while they have grooves of similar contour
on their lower faces. The under side of tho
middle portion of the dasher is concaved, in or-
der, it is stated, to gain a better hold upon the
milk and to prevent spattering.

In the coveris formed a chamber, of which the
funnel shown forms an upward continuation.
The object of the chamber is to recoive the milk
and fine butter which may be carried up by the
dasher shaft. Its bottom is formed by attach.
ing to the cover a plate, E, the under side of
which is made convex, so as to scatter the milk
that may be projected against it by the dasher.
This plate is secured by screws and may be read-
{ly removed for cleaning, ete.

Instead of the form already described, the
dasher may be made of the shape shown at F,
jts upper side being conical, and its base slight-
Iy concave. The invention is of simple construction, and,
according to the inventor, of very efficient operation. He
fnforms us that a child, by its aid, using a simple churn,
can easily produce butter from four gallons of cream in ten
minutes, and that with three churns, actusted by one horse
power, thirty gallons can be similarly treated in fiftesn min-
utes. Patented through the Scientific American Patent
Agency, November 4, 1878, For further information address

the inventor, Mr, George Ridler, Rickardsville, Dubuque
county, lowa,

>
L4

A New Torpedo Boat,

A new torpedo boat was lately launched with success at
the Navy Yard, Brooklyn, N. Y. It is a double hull vessel,
being built with two vertical sections and five watertight
bulkheads, and will be furnished with a vertical wheel of
pecaliar construction, by means of which she will be guided
as well as propelled. She is constructed wholly of iron, is
175 feet long, 28 feet wide, and 14 feet deep. On the bow
she will carry = gun of 11 inch caliber, and on either side
and on the bow two torpedo booms will project. The tor-
pedo has been baoilding for two years, and she will not be
finished until next year.

What Made the Chimney Fall?

At the cement works of Gostling & Co., Northfleet, Eng.,
the upper part of an immense chimney, 220 feet high, com-
posed of the best bricks and mortar, grouted with Portland
cement, recently fell, just as the last Lrick for its com-
pletion was being laid. Seven lives were lost. The re-
mainder of the chimney was subsequently torn down, An
officisl enquiry as to the cause of tho disaster was held.
The jury were unable to decide what made the chimney fall,
and brought in a verdict, in respect to the killing, of acci-
dental death, with an expression of sympathy for the owners
of the chimney, whose loss was quite heavy. gty

It is possible that some of our readers may be able to point
out the cause of the disaster,and we will therefore give some
of the particulars, as deduced from the evidence of scientific
experts, workmen, the architect, the builder, and the pro.
prietors.

1. The materials were perfect, the workmanship the very
best, the method of building excellent; the work was not
hurried, more than sufficient time being allowed, namely
#ixteen weeks, the rate of progress being 14 feet per week,

2. The work was most carefully watchied atall times dur.
ing its progress, and always foundplumb; had been plumbed
& few minutes previous to the fall, and then stood exactly
carrect,

8. The walls of the chimney worc thicker and stronger
than chimneys of equal hight were ordinnrily made. The
Lingo on which the chimney rested wag 30 feot square, buse
of chimney 22 feet dinmeter top of chimney 11 foet dinmo.
tor outside. Thickness of wall at base, 3 foot 9 fnches, Tho
firat wet-off, at 26 feet 3 inches, was 8 feot 44 Inches, at 52
foot 6 inches it was reduced to 3 feet, at 78 feet 9 Inches It
was reduced to 2 feet 74 inches, at 105 feet It was reduced to
2 foet 3 inches, at 131 feet 8 inches It was reduced to 1 foot
10§ inches, st 157 feet 6§ inches it was reduced to 1 foot 0
Inches, at 183 feer 9 inches it was reduced to 14 inches, and
It was carried out ut 14 inches. A large chimney in Weot
mm» the West Comberland Iron and
Bteel Compacy, was 250 feet high - diameter of the shaft as’

RIDLER'S IMPROVED CHURNING

it comes out of the ground, 22 feet; thickness about 24 bricks,
which would be about 1 foot 11 inches, so that they were
pretty nearly a third thicker at the base; at 160 feet this
shaft breaks off 10 1§ bricks, that Is 14 Inches, while at 157
feet theirs was 18 inches. The chimuoey at Workington was
200 feet ; dinmeter at baso 28 foot ; thickness of work at bot-
tom, 24 bricks, that Is, 1 foot 11 inches, while they had a
thickness of 8 feot 0 inchos; at 100 feet, this was 18 inches
while thelrs was 2 foot 8 inchos, The shaft at St. Rollox

Chezieal Works, Glasgow, wan 422 feet from the surface,
the thickness at the bottom was 34§ bricks or about 2 feet §
inches, while this chimnoy wosfl feol O Inchios, or proportion.-

3 - 5 A

ately nearly double the thicknoss. The cap was begun about
a week before the accident, the greatest projection of the
body of the cap was 18}, and it took 10 feet to get out each
brick, overlapping barely § inch; there were eight projecting
ribs in it which projected 4} beyond, so that it came out a
2 foot projection. They were woll supported and not a
source of weakness, The welght of the shaft was 1,674 tuns,
the weight of the cap being 10 tuns 8 cwt.

BARTHOLOMEW'S IMPROVED TORCH.

Mr. Seth Bartholomew, of Sturgis, Mich., is the inventor
of the ingenious form of torch represented in the accompa-
nyiog engravings. The device may be used for fishing pur-
poses by night, or ns & means of illumination during politi-
cal or other public demonstrations, instead of the ordinary
stationary gasoline flambeau generally employed.

#ection in Iig, 2, perforated and made in the shape of an in-
verted cone. This is traversed axinlly by a rod, the lower
ond of which formas the bottom of the receptacle, and the up-
por extremity is serow-threaded In order to hold the nut

which secures the cover. Attached and surrounding the
eresset Is a seriee of inverted funnels, B, The apparatus is
spplied and, at the same time, supplied with gasoline or
other combustible liquid by a pipe, C. which connects with

a suilable ean or rescrvoir. The latter Is secured to a post
or tree by sockets, and is provided with a screen, E, to pro-
tects ils contents from the heat of the flame,

The cresset being filled with fragments of brick or other

APPARATUS.
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valvo, D, Is opened. On n match being applied, the finely
soparated fluid within the cressot takes fire and burns as
represented In Fig. 1. Should it be desired 1o lowsr or ex.
tingulsh the light, the operator is enabled to do so by mani.
pulating the cock, D, The brick filling. beiog wholly non.
combustible, will not smolder as & wick would, but will re-
tain its full efficiency for instant service. The fannols may
be greater or loas in number than reprossnted, sad the cres-
set, if desired, may bo otherwise supported and connected
with the reservolr by a flaxible tabe,

Dr, Orace Calvert,

Dr, Craco Calvert disd recently st Manches-

tor, England,  As an analytieal chomist, Dy,
Calvort's ronown was Europenn, He left En-
gland na 0 youth to pursue his edueation in
Franco, and in the schools of that country se-
curod many honors—defraying the cost of bis
eduention by the swards which he obtained.
Ho subsequently pursued the study of chemis-
try, nnd waa appointed nssistant chemist at
the Gobolin Works, under his learned mastor,
Chevroull.  Boon after his return to England,
he commenced roading & series uf papers be.
fore tho Soclety of Arts, on chemistry applied
to induntry ;and on February 12, 1851, bronght
forward the discoveries of Mons, Chovreuil
in relation 1o the laws of color, his object be-
ing to explaln upon what bnsis those laws are
fixed, nnd to point out their application in the
offective arrangomont of colored fabrics in the
Great Exhibition of 1851, In 1846 he settled
in Muanchestor, and was soon after appointed
Professor of Chemistry at the Royal Institu.
tion there, o was also, for some timo, a loc-
turer at tho Munchester School of Medicine,
His connection with the Manchester Sanitary
Asgocintion led him to hygienic investigntiony
—one of the principal results of which was a
patent for the application and preparation of
carbolic acid. In this he followed up the dis-
coveries of the Prussian, Runge.

Another of his patents was for desul-
phurizing coke, by means of chloride of sodium, and this
has led to an extensive business. In some other directions
Dr. Calvert’s persistent experinients were doomed to becoms
commercislly valueless just at the moment when they had
attained to success in the laboratory. This was the caso
with a patent for sizing cloth, and with another for the pro-
duction of aniline colors. Dr, Calvert’s process for obtaining
the aniline from coal tar was soon superseded by its more
profitable preparation from benzine. Dr. Calvert made a
series of elaborate experiments with picric acid, for dyeing *
purposes, and also with tannic scid for tanning leather. In
scientific circles great interest attached t) Dr. Calvert's proto-
plasmic investigations,.—Journal of the Soziety of Arts.

TheXHartford Stoam Boller Inspection and
Insurance Company.

The Hartford Steam Boller Inspection and Insurance Com-
pany makes the following report of its inspections in the
month of September, 1873 :

The number of visits made during the month were 1,405 ;
boilers examined, 2,838; internal examination, 792; exter-
nal, 2,738. The hydraulic pressure wasspplied in 236 cases.
Total number of defects discovered was 1,199, of which 287
were regarded as dangerous. The defects were as follows:

Furnaces out of shape, 46—11 dangerous; fractures, 110—
43 dangerous; burned plates, 67—25 dangerous. Several of
these cases resulted from the neglect of the fireman to try
the gage cocks before starting fire in the morning. The
boilers were blown down Saturday night, and then refilled ;
but the blow-off cock did not close tight, or a defect in the
check valve in the feed water pipe allowed the water to run
out of the boiler before Monduy morning. The red hot,
; warped and twisted plates soon gave notice of the sitnation.
| Blistered plates, 202—28 dangerous; deposit of sediment,
I' 223—27 dangerons; incrustation and scale, 210—24 danger-

ous; external corrosion, 70—14 dangerous; internal corro-
| sion, 34—14 dangerous; internal grooving, 12—6 dangerous,,
water gages defective, 70—14 dangerous ; blow-out defective,
26—11 dangerous; safety valve overloaded, 43—15 danger-
lous; pressure gnges defective, 180—24 dangerous; errora
' ranging from —44 to +7 poands. Boilers without gages,
|61—8 dangerous; deficiency of water, 5—3 dangerous;
| braces and stays broken, 54—10 dangerous; bolilers con-
| demned as unsafo to use, 8.

&
°

W are under obligations to correspondents who, from
time to time, furnish letters for publication in our columns
upon a grent varioty of practical topice, \We highly value
these contributions, and hopo that our mechanics and others
will oftener take the pen and contribute from their valuablo
store of practical information, During the coming monthy
wo hopo to enrich our columns with n greater varlety of
practical subjects, and ghall look for an increased number of
useful contributions from our readoers.
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VARIEGATED Corrox Tuneap—Cotton thread may be
[dyed in two or threo colors by covering some parts with
| parchment puper, tightly wound, and thin tin or lead foil,
holding the latter in place by binding threads. If tied

sufficiently tight when the skeins are introduced into thedye
bath, the protected parts remain white; and by protecting
{ the dyed portion, and unwmapping the white ponlun.lnouwl’

porous material, and the reservoir charged with liquid, llwi color may be applied
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Qomplotion of the Great Bridgo noross the Niagara
River,

The great international bridge nerops Niagara River from
Buffalo to Fort Brio, in Cannda, hing b

The Buffalo Commercial Adve rtisor furs
interesting deseription

*To state the fact roughly but plninly, the entire longth
of the bridge is abont three quirters of ‘a milo, But moro
in dotail the length is as follown: 1o the main river, 1,800
feet; over Squaw Island, 1,800 feot (trestle work), and (;\'vl‘
Black Rock Harbor, 450 feet. The ontire length of the su-
perstructure in the maln river s 1,800 feot; In Black Rock
H!\rbor, 440 foot. Thore are nine spans in the portion on
the main river and three in the Black Rock Harbor: four of
100 feet in the clear, and threo of 240 in the clear, Over the
main river also aro two draw openings, of 160 feet each;
total length of draw girder, 862 feot, In Black Rock Har
bor are two draw openings of 90 feet ench, and one fixed
span 220 fect in length, TIn the main river nre eight plors
and two abutments; and in the harbor, two piers and two
abutments. The nbutments are 40 feet long by 80 wide at
the bridge sent level. Over the bridge is laid a track for
railroads, and a common sidewalk for foot pnssengers. The
piers and the abutments are bullt of sandstone from Georgo-
own and Acton,Canadn ,and from Berea, nenr Cleveland, Ohlo,

The iron of the superstiucture was from the Phanixvillo
Iron Company’'s Works, Phanixville, Pa, The first cais.
son was launched on the 18th of July, 1870, and work pro.
gressed steadily up to the time of completion. Tt must be
remembered that the current of the river, at the point
where the bridge is located, runs from five and a half to ten
miles an hour, according to the state of the wind. This was
throughout one of the groatest difficulties encountered, and
frequently retarded progress. Then,too, the depth of water
varies {from twelve to forty.five fect, The ice in winter,
some may think, would damage the bridge in course of
time, but the ice breskers afforded nmple protection, and
cut to pieces blue ico two feet thick with comparative ease,

sen lately comploeted,
\shes the following

Another remarkable thing connected with the history of the
bridge is that, during the whole course of the work, not a
single life has been lost. The workmen have, many of
them, often been exposed to dangers, but always have
escaped.

The respective weights of the different spans over the
river are as follows: 190 feet, 180 tuns; 240 feet, 208 tuns;
862 feet draw, 353 tuns; and the entire quantity of iron used
in the whole bridge amounts to upward of 2,000 tuns. At
the request of Captain Tyler, the English Government In.
spector of Railways, who visited the bridge in November,
1871, on behalf of the English shareholders, one of the spans
of 190 feet was loaded with 210 tuns of iron rails,
equally distributed over the floor beams (n weight
greater than that of a continuous train of locomotives
covering the span), and left in that condition for three
days. This test was highly satisfactory, the deflection
being found to be only about one inch, and the truss
returning exactly to its former condition on the re-
moval of the lond.

The bridge has been lensed, to the various railroads
which will cross it, for twoenty years. The roads are
the Grand Truok, the Great Western, the Canada
Southern, the New York Central, the Erie, and the
New York, West Shore and Chicago. Most of these
railroads have already constructed their approaches to
the bridge, and will commence sending trains across
ut as enrly a day as possible. The original plan con-
templated o carringe way, but this was abandoned for
the reasons that, as the bridge was three quarters of a
mile long and #0 many trains were to cross it, chere
would very seldom bo a chance for carriages to cross without
interfering with the traios.

The entire cost of the bridge, in round numbers, is not
foss than $1,500,000, Of its practical benefits we leave the
reader to judge, mercly stating in conclusion that it supplies
 want Jong felt by the different railroads which have for 0
muny years been obliged to cross the Niagara River on the
steamer International,

New Comotw,

The present year is marked by the discovery of quite &
number of new comets, and the re.observarions of others
previously noted butgince invisible, Particularly is this the
easo n comparison with 1872, when only one of thege va-
grant bodies, and that a fragment of Biela's comat, was soon,
Up to the current date seven havo been observed, which
ware found as follows : No. 1 on the 3d of April, by
Stephan nt Marseillon, This comet in fdentical
with No, 2 of 1867, orlglonlly discovered by Tom-
pol, Thesecond body fs o new one, end of short
period, and wag noted by Tempel on July 8 at
Milan, Another new comet was observed by
Bl’odlly at Marsoilles on August 20, and o fifth,
of considerable brillinncy, passing gouthwardly,
by Paul Henry at Paris, on the 23d of the samo
month, On Soptomber 1, Stophnn, of Margeilles,
obtained feeble views of Brorson's, and on the
B8d of Faye's, comots, Anothor new discovery wus mude on
November 10 by Lo Verrier at Parls, of & comot which hns s
alight motion to tho southwoest, and tho lnst now arrival
lins been found on November 11 by the Viennn Aeademy of
Beloaces.

Profegsor Kirkwood nuggests that persons hayiog tho uxo
of comet seukers will do good serylea to sstronomy by search-
'hg!or theso wandering celestinla ot the present time, It
oy be added, an sn jncentive, that tho Yiennu Acadomy of-

~ fors o gold medal for every pew dlscovery,

=

PARDEE HALL AND IT8 FOUNDER.

Wa recontly noted the formal donation, by Mr, Arlo Par.
deo, of nlarge and handsome edifice to Lafayette College,
ot Baston, P, The bullding, which has been named Par-
doo Hall, i to be uged nw tho sclentific departmeut of the
institution,  We glve lierowith an engraving of the strue-
turo, and & portrait of its liberal founder. The edifice, to
the erection snd fitting up of which §250,000 bas been de-
voted, in situnted on nn elovatod knoll in the eastern portion
of tho collego grounds. It haw a total frontage of 250 feet,
ond ity main building in five stories high, and extends back
for a distanco of 61 fost, On each side are Interal wings,61
fool in length und 81 in width, joining which, at their ex-
tremition, nre cross wings, 42 feat front by 82 feet in depth.

MR, A. PARDEE, FOUNDER OF PARDEE HALL,

The architectural effect is quite imposing, the handsome
mangard roof and two turrets giving a massive appearance
to the whole, The material used in construction is Trenton
brown stone, with light Ohio gandstone trimmings.

The first tloor containg metallurgical lecture rooms and
private laboratories, apartments for the study of blowpipe
analysis, agsaying, ore dressing, and similarbranches. Hx-
traordinary facilities nre afforded for instruction in the sci-
ence of mining, there being, among other interesting ob-
jects, a complete model of conl mine plant operated by steam,
from which the functions of all the different machines and
processes can be geen at a glance,

a pair of dividers, Both handles are provided with mlﬂl
liolen, G, corresponding to wizllar apertures in the frame-
These are not placed centrally nbove each other, but goms
distance to the right and left of the longitudinal axis of the
tool, ko that the sides of the orificon act, on closing after
apening the handles for the admission of n wire, ._l!knlmm.
cutting the same at the poing desired, Two straight shapks,
1, are wedged trangversoly into the feame, and slide on the
guiding supports, Thelr lower sides are supplied with &
weries of teeth which gear into teeth, D. Attached to the
sbnnka, and at right angles, are jaws which act as pliers,
One of the shanks is aleo provided with » steel blade, 1,
which serves as n gerewdriver, The carved slots, J, eorres.
pond with longitudinul slote in the frame which guide the
connecting bolt, K. The latter i formed in square shape 8o
far as it moves in the lower gaide alot, and at its upper end
js threaded and provided with s thumbscrew; when the
thumbgcrew is looge, and the knndles are opened and closed,
the bolt, K, ia caused by the slots, J, to traverse in the lon.
gitudinal slots of the frame, and to produce s parallel move.
ment of the jaws and their application ns pliers, By tight-
ening the thumbscrew the jaws may be set and nsed as o
hand vise. The tool may be made of malleable iron, steel
or any other suitable materinl,

Iy was patented June 10, 1878, through the Scientifie
American Patent Ageney, by Mr. H, B. Whitehead, of Holly
Springs, Marshall county, Miss.

Tce-Making Machinery at the Vienna Exposition.

The making of ice by artificial means is n matter of rapid-
ly increasing importance, not only on sccount of the inerense
it affords in our domestic comforts, but also on acconnt of its
usefulness in many manufacturing branches, The ice-mak.
ing machine hag already been of great service in breweries,
as it renders the brewer independent of the supply of natur-
al ice, while the ice machine may also be used for the direct
cooling of the air and the wort, Besides, ice made artifici-
ally by machinery is colder and therefore harder than natural
ice, a fact which hasg clearly been proved by experiments
lately made, when equal weiglits of both artificially and nat-
urally produced ice were placed in warm water of eqnal
temperature, the result being that the artificial ice took more
than twice the time for melting that was required by the
natural ice. ,

At Vienna were exhibited three ice.making machines, one
by Messrs. Siebe and West, of Lambeth, London, one by
Messrs. Vaas and Littman, of Halle on-the-Saale and a third
by the Actien-Geselischast far Fabrication von Eismaschinen,
formerly Oscar Kropff and Co., of Nordhausen, Prussia.
The principle applied in Messrs. Siebe and West’s machine
consists of the production of a cold temperature by
means of the evaporation of ether, and of the continued
use of the same ether without any significant loss. The
machine consists of a refrigerator, a condenser, an air
pump, and an icemaking box. The machine works in
the following manner: As soon as the air pump is put
in motion, the ether in the cooling vessel evaporates,
and, of course, absorbs heat from the tubes by which
the cooling vessel is traversed. The ether vapor thus
produced is forced by the air pump into the conden-
ser, where, under the combined influence of the pres-
sure and the cooling action of the water circulating
through the condenser, it resumes the liguid form and

PARDEE HALL LAFAYETTE COLLEGE, EASTONSPA.

The second story is devoted to geological and mineralo-
gical cabinets, which are arranged to adjoin a spacions lee-
ture hall. Valuable collections of specimens relating to the
gciences of mineralogy and geology have been provided,
together with necessary apparatus, books, ete. The third
floor contains the cabinets and lecture rooms for the classes
in the various branches of engineering, and the two upper
stories are fitted up with every requisite for the study of
chiemistry.

The contemplated supply of apparatus has not been placed
in the building, so that we shall probably find it necessary
to refer in more detail to the various novel instruments and
plans in aid of study, at some future time,

o

WHITEHEAD'S COMBINATION TOOL,

“Vory handy to have in the houss™ is an expression

which may be unhesitatingly applied in reforence to the uge-
ful lttle Invention depleted in our engraving, It is & small
tool chest comprensed into & single hoplewent which may be
roadily earrled in one's poeket,

There in o double flapged frame or casing, A, which is cen
nected by supports, I, Pivoted at (¢ ore the handles which,
ut thelr rounded onds, have teeth, D, On a projection on
ono of the handles ik o punch, 1, and st their ends aro lon.
gltudipally projocting pieces, I, the inuer oxtremities of
whigh serve as calipers and the outor ends 65 tho peiots of

returns through a small tube to the refrigerator, in or-
der to be there again changed into gas.

This process is continued with tho use of the same
ether as long as the machine is kept working. The great
cold produced in the cooling vessel acts on the fresh
water to be frozen in the ice box by meccs of a cur-
rent of galt water introduced into the tubes which pass
through. The temperature of the salt water decreases
quickly on its way through the refrigerator on account of
heat being absorbed from it by the ether changing into gas,
and it then circulates, with a temperature considerably below
the freezing point in the ice box, round & number of iron or
copper vessels filled with the fresh water to be frozen into
ice. The salt water, the temperature of whish increases
again by coming into contact with the vessels containing the
fresh water, is taken back to the refrigerator, where its tem-
perature is again reduced. The process of freezing is thus
uniform, gelf-regulating, and uninterrupted, until the fresh
water has been changed into ice.  The latter is then removed,
and the vessels uro filled sgain with fresh water, and are
sguin exposed to the cooling of the brice current. These

machines of Messrs, Siobe and West's are now constructed
1iko horizontal stoam engines ; they are exceed-
ingly simple and compact, and have a steam
ongine attached, or may be worked from an ex-
isthng shinft, The lco s made in single cakes,
wolghing between 8 pounds and 100 pounds,
nceording to the size of the machine. If these
cakox arn placod one upon the other, they
frooze togethor, so that blocks of any sixe may
bo formed. It s stated by Messss. Siobe and
Wost that they ean produce from 10 pounds
to 80 pounds of fce with thelr muachines
for two cents, anl that one pound of coal produces be-
tween 8 pounds and 10 pounds of fee. The thme taken
in removing the lco and refilling the freesing vossols
for the next operation ocouples from 80 to 60 minutes,
Jivasrs. Slobe and Wost state further that a tempereture of
60 degrecs below zoro Fah, has been obtained with this
apparatus, and that from 60,000 to 500,000 cubio fest of air
way bo cooled por hour to 80 degroes Fabi,, or s smaller body
of alr to & lower tomporature, The feo made by thls wma.
cbine at the Viepon Exposition was besutitully clear ang
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‘.mlln' a good deal of attention. The general mods operan-
* di of the German muchines is as follows: A boller is partly

~ bed rock, the operator directed tho stream under the lower

~ huciug them over and over, breaking them up among the

~ Abesluice, ,
- Directing the stream agalost the slde of large boulders,

g e P
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stalline, as pure and hard as best American or Norwogian

ining now the two (ierman ice making machines, we
 their construction is in nearly every respect iden.
and although based on the same thermodynamic prin.
 these machinos differ novertheless considerably from
 English machine, in appearance as well as in working.
English machine appears to us a compac., thoroughly

I considored construction, while the German machines
a preat number of tubes, and vessels, and cocks, which

Slled with » concentrated solution of hydrochlorate of ammo-
nia, which is heatod, and ammoniacal gns is thus generated.
This gus la foroed through serpentine pipes v & eondenser to
& refeigerator, and from there it is admitted into the ser-
pentine pipes of the ico box. The ammoniacal gas s ex-
posed oa its way to the ice box to a pressure of 8 or 10 at.

: while it is considerably cooled in the condenser,
the serpentine pipe of which is surrounded by cold water,
the resnlts being shat the ammoniacal gas becomes condensed
%o a fluid form. The serpentine pipes of the i~ box are sur-
rounded by a solation of hydrochlorate of lime; and the
liquefied ammoniacal gas, passing through these pipes, re.
sumes its gas=oas form, and absorbs heat from the soluton
of hydrochlorate of lime. The boxos with the water to be
ehanged into ice are placed in the ice bos, and immersed in
the solution of hydrochlorate of lime. The fluid gas évapo.
rated in the serpentine pipes of the ice box passes into an
sccumulator, where it is absorbed by the fluid freed from
ammonia, from which the gas has been produced by heat,
this Said baving passed from the boiler through the refrig-
erator to the accumulator. The fluid is then again forced
back by means of a pump luto the boiler, whence it passes
off again as ammoniacal gas.

Theee ammonia machines are built in six different sizes,
for the production of from 10 pounds to 1,000 pounds of ice
per bour, requiring for the same time from 5 to 500 cubic
feet of water, and from 5 pounds to 60 pounds of coals. The
space occupied by the smallest machines is 6 by 4 feet, and
that required for the largest is 45 by 20 fect. The ordinary
shape of the ice produced by the machines is a square plate,
93 inches thick, 7¢ inches wide, and 204 inches long,
welghing about 20 pounds.—Eugineering.

Gerrespondence.

Hydraulic Mining in California,
To the Editor of the Scientific American :

An article copied from the Oalaveras Chronicle, appearing
in your issue of November 15, is calculated to mislead your
renders, as it entirely mistakes the process of hydraulic
mining as it was five years ago, or oven twelve years ago, No
doubt that changes have been made, in that the great power
of water has been more universally adopted for mining pur-

I am an old Californian, and will now simply relate
o trinl that I witnessed in the summer of 1859, in the county
of Placer, near Forest Hill, being one of 8 committee 1o test
the different nozzles, in order to ascertain which among the
various copstructions would produce the best results in cut-
ting down an embankment.

The water was brought in a flume on the mountain side.

The conducting pipe was of iron, 8 inchas in diameter, ex-
cept that, near the lower end where the nozzle was attached,
there was nbout 50 feet of five ply canvas, wound spirally with
rope % of an inch in diameter, all made solid together. The
perpendicular pressure was 196 feet; the bore of the nozzles
used varied from 13 to 2 inches in diameter; the nozzles
were of various tapers, some being tapered to within a few
inches of the end, then going straight; and there were va-
rious other forms, The character of earth was cemented
gravel, so hard near the bed rock that it wassaid that a man
could not pick vp, by hand, four ordinary wheel barrow
loads in a day. The embankinent worked upon at that time
was about 25 feet indepth, butit grew deeper as they worked
up into the mountain.

The work of the hydraulic was fearfui to behold, and one
conld pearcely belicve one’s own eyes. Taking hold of the
stream of water as, in its fary, it poured from the nozzle, 1
could compare it to nothing better than a plece of polished
fvory: and it conld not be penetrated with the finger. 1
tried to split the stream with my pocket knife blnde, by hold-
ing the edge against the nozzle at the end, but eould not hold
the knife sufficiently firmly 1o do it. The operator stood
about 22 fert from the embankment, the water pouriog with
ternific fury ints the baok, roaring, clashing, and filling the

air with stones, the gravel fiying In every direction. The

stump of an osk, newly cut, about 18 inches in diameter,
stood near the edge of the embankment, with a few roots
hanging over. The operator requented us 1o mark the time
required 1o wash It from the bank clear; in less than 20 min.
~ mtes it was undermined and rolled down hil), and every root
was wished clean.  As an experiment, the bark was pecled
. from a green oak, 20 feet distaut, by the furious water. When
the top dirt was washed off, down to withina foot or so of the

- edge and ruised large flakes (or lifters, as he called them)

 rocks, and sending them into the loog sluice, where (with
- xocks, some weighing more thao a tun) they went thundering

. down forpearbalf a mile in length, where most of them were
wmmh bewitehing contents at the bottom of

— — S

wore easily rolled over and over by the force of the stream. | ings of pure sclence as the seientist is to respeet ke s
The nozzle which carried off the prize was some inclhes at | of religion. James Prromen, w &ﬁ.
the large end, where the water entered, and I think 1§ inch. Hartwick Seminary, N, Y. .

ex at the discharge ond ; it was very long (7 or 8 feet) anla s i
portion of the small end bored out perfectly smooth to an ——==
oxact foous of 22 feet, being the distance from the bank at LARORATORY SOZES:

which it was most commonly used. If used at a sharper BT 4. P. SHARPLES,

focus, the currents seemed to cross ench other ‘nnd confuss
or seattor the stream buyond ; with a portion of the end bored
stralght, the stream seemed to scatter from the point of dis- 'Ilh’:;i:::::‘; :N‘:u”:::m:;hm de: in eleetro.
charge. As the washed rocks occasionally accumulated on i R .nl A im‘”.:‘d"w " m
the washed bed rock below the embankment, impeding the hicidlnger cells F«:' P i Mm"‘h’ and four
course of the dirt to the mouth of the sluice, the operator | =~ ° 0 Ibont.olght ﬁmuth:; ;m an iron plate havi
would (with a kind of sweoping stroke) dircet the stream so ting this also with a P‘l':- B:m.;‘bm
s to sweep everything before it, often shoving ten cart CoPPe: “means
loads or m«lm- atn nlug‘]‘o sweep over the bank into the sluiee. :‘::“;:Ld‘f': ..hz:;"’:t::“"‘ °:'::l’°"n‘°° leaving the bath,
Even before this time, I had seen Lydraulic mining (at| —o Saarry it Bt pered m'ﬂ'] brittle; heated
Alphia and Omegn, and at Novada, as well as in other locall. | - cailly o ”‘; o es malleable, msy be engraved
ties) of which, even in this day of improvements, California 4

ELECTROTYPING WITH IRON,

peed not be ashamed ; it leveled the mountains and often CEMENT FOR PIFES, STILLS, RETORTS, ETC,
buried men alive. J. E. EMERSON. J. Spiller recommends & mixture of pulverized fron bor-
Boaver Falls, Pa. ings, kaolin, nnd sirapy silicate of soda as & lute for fixing
o on the heads of stills which are required to stand a high
Potroleum as Fuel, temperatare.  'We should judge the same might be found
To the Rditor of the Seientific American : useful in other mituations, such as the joints of cast iron
A series of trials have been made here recently, on a small furnaces, for instance.
scale, to determine what may be done with petroloum as a PRESERVING GELATIN SOLUTIONS,

fuel under steam boilers. The boiler used was an ordinary
eight horse upright one, about three feet diameter and six
feet high, with the usual number of one and a half or two
inch vertical flues, the lower flus sheet being about fourteen
inches from the grate. The device for burning the petroleam
was placed upon the grate, and a stream of oil, scarcely
larger than a No. 16 wire or the rapid dropping of the oil | derstand how these
(about six quarts an hour), mingled with a certain quantity | sonous properties. subsacen doAg 1Sy MRS
of air under pressure, was sufficient to raise steam to thirty COPTIN
pounds to the inch in thirty-five minutes. Considering that s sim
during this time the furnace door was kept wide open for Copies of medals or other similar articles may be readily
the purpose of observation, and that the boiler was in a cold made by a very simple piece of apparatus. A cast of the
room and entirely unprotected by jacket, I think this may be | Pedal is first taken in wax. This is done by moistening the
regarded as a good result. " medal or coin :l!ghﬂy, and then pouring the melted wax
It seems to be requisite that the air should have consider- [ OV it-  The object of the moisteningis to prevent the wax
able tension, and mingle with the burning oil in jets, and in | *ticKing to the surface of the metal. While the wax is sill
quantity proportionate to the quantity of oil, in order to en- | ¥ & piece of copper wire should be imbedded in it to
sure perfect combustion; for it was noticed that, while the |®T¥® 88 & support, and to connect with the zinc in the de-
apparatus was being adjusted, considerable smoke occasion. | ™POsing cell. After removing the medal from the mold,
ally arose; but as soon as proper adjustment was reached the sarface of the mold is dusted over with fine plumbago
and the boiler and apparatus had warmed up, the consump- until it appears quite black; all excess of the carbon is then
tion was quite free from smoke and gas. carefully removed with a soft brush. If fine iron fil'ings
Although these tests (some half dozen in number) have can be had, a few of them are sifted over the face of the
been upon & small scale, consuming only about one barrel of mold, and a solution of sulphate of copper is poured on it.
oil, all told, they certainly indicate that petroleum has the It is then carefally washed ; this serves 1o give a very thin
qualities of a strong and economical fuel. coating of copper, and facilitatea further operations, but may
Worcester, Mass., Nov. 6, 1878.  F. 6. Woopwanp, _ | D¢ omitted it not couvenient. Care must bo takes, in put-
= ‘| ting on the plumbago coating, that it comes in contact with

Lavjorroic finds that the addition of 1 per cent of fachsin
to a polution of gelatin will prevent its putrefaction. A
quantity prepared in this manner was kept 11 months with.
out change. The addition of a very minute quantity of
aniline violet to gelatin or to an infusion of coffee was also
found to prevent its putrefaction entirely. It ix hard to un-

Tracks in the Solid Sandstone. the copper wire. A very convenient way of applying this
To the Editor of the Scientific American : wire is to bend it into a ring slightly larger than the medal

a4 to be copied, lay it on the table around the medal, and pour
turkey tm :,l:,.:e::e; ::::8: :?(,:;:,Ti‘:l:;t::e :b:: the wax over both at the same time. Scraping with a knife
four miles northeast of this place, on the farm of Mr, John | & PO%® it completely, The mold being prepared,take an or-
Stevenson, I visited, in company with Mr. Louis Graff of this dinary glazed earthenware basin four or five inches deep,and
place, and made a thorough investigation of the surface of in it set a small flower pot, having previously plugged
the spot. We found that the rocks, which are a very hard | "P the hole in the bottom of the pot with a piece of wood, a
sandstone, extended thickly over several acres of ground. little wax, or other suitable material. The fower pot is to
The top surface of almost every loose rock was marked plainiy be filled with a weak solution of common salt. The outer
with tracks Nke Giose of amall mulss of various siscs- soms basin is then filled with a strong solution of sulphate of cop

ferw wexe 10k over an inchin dlameter. | We found ons very | P and a little bag holding crystals of sulphate of copper
distinct track, showing the hollow of the hoof, and of the is hung in it to keep it saturated. Add a few drops of sul-
size and exactly like that of a common sized horse. We phuric acid to both solutions, place a plece of zinc in the
found a few tracks like those of deer, some such as a deer flower pot, and connect it with the wire of the mold. The
makes when leaping, others made as when walking. Sev- mold being now put in the outer solution, a coating of cop-
eral tracks were made in slipping ; some shewed notches, as [ P soon shows itself. The mold may be_ left in the solu-
made by the notched hoofs of the wild horseson the western tion two or throo' days, If a thick coating is desired.—Boston

plains, We found, where the unbroken stratum had been Journal of Chemistry.

exposed by the washing of the rains, that its surface w L et e

also covered with the :me kind of tracks as those 0:n lh': Xroew as Mistorinne of (he Fasss

loose rocks. M. Charles Gros has recontly communicated a note to the

We ‘were informed that many rocks had been hauled away Erench Academy of Sciences on the study of the yenrl.y

as curiosities; and that there used to be found on the rocks rings, shown when the trunk of a tree is transversely di-

distinet turkey tracks, and perhaps the tracksof other kinds | ¥ided. These layers by which, as is well known, the age of

of birds. A. M. BOURLAND, M. D. the tree may be determined, do not diminish in relative

Van Baren, Crawford ty, Ark g thickness by a constant law. In view of this, M. Gros sceks
: coun: i 058 a cause for the irregularity,and, it seems, has arrived at the
Rallway Religlon, conclusion that the data, mean and extreme, of meteorologi-

- S cal phenomens, when known and tabulated, might be com-
To the Editor of the Scientific American: p:r:d year by year with tho annual ligneous layers formed
Maoy an attentive reader of your valuable paper has been | during such periods in many different varieties of trees.
pained to read av article under the above caption,on page 207 of From the comparison it is not impossible that some inter-
your current volume. Knowing your reputation for fairness, | esting ideas relative to the laws of development of trees
I had rather believe that the article spoken of found its way in- | may be obtained. But, moreover, these laws opce establizhed,
to your columns by accident than by design. There may be | the trees in their turn might become precious collections of
some ** divines " who beliove that * the world was made in & | meteorological evidence for places and times where obsorva.
week,” but they are not the index of the Christian ministry | tions cannot be made. Les Mondes suggests rather a strik-
of today. Clergyman are not of all men most ignorant; and | lng example of what might be learned from anclent trees, as
they that are not altogether unncquainted with the modern de- | follows : **Suppose that there should be found in Egypt & very
velopments of aclo~nCc:iacl.-urly proved by the fact thatnot a |old though living tree, the origin of which dated back tothe
small number of them are among the readers of the SctexTIvIC | time of Joseph.  If, on cutting the trunk, the rings corre-
AMERICAN. We have searched in vain among the utterances | sponding to that period showed seven thick and seven thin
of the late Evangelical Alliance to find one which came any- | layers, there would be tangible evidence of the truth of the
where near calling sclentific men “sorvants of the evil one, Seriptural tradition of the seven years of plenty and seven
infidels, and scoffers.”” Yot it isx taken for granted that|years of famine, besides of the immediate causes of humid-
the delegates will do #o - from thelr pulpits on the first sult ;l.\', tempernture, ete,, to which such phenomens might be

able oceasion. due.”

There can be no real controversy between selence and re- .

-

ligion. Fanaticism and lgnomnce may get fnto colllsion, but DRIER ¥or OrL COLORS AND VARNIsmEs.— Water, 100

: .Mﬂmmﬂm Luye turned over by hand, they

the inwelligent clergyman is just as apt to adopt the teach. | parts; gum lac, 12 parta; borax, 4 parts.

3

1
|
4



I’s‘“/"r;".:“:'_—'_ LY

NovEMBER 29, 1873.)

Srientific Dmericag,

PRIZES FOR IMPROVEMENTS. |

Tho Boclety of Arts, London, has lately issned s dotalled |
statemont of prives offered for \'nrious' practical hupr\wcA|
monts. Wo prosent the 1ist, believing that, I our reads
may not wish to compete, it will be
forjinyvention, and lead to new discove

AT |
suggestive of subjects

sries in othor matters, if
not in thoso here mentioned. Weo have recently |-ubllulu~;l a
list of five othor rewards offered, for imprm'mn;vnln pertain-
ing to tho use of gas, by the same Society, which it is unnec

essary hero to repeat.

The Council, in issuing this list of subjects and neking for
communications upon them, state that they are aware that
somo of the suggestions put forth may, at first sight, appear
ditficalt of realization. In some instances, the thing sought
Involves the use of known substances in the Industrial arts
in a manner in which they are not at present employed, but
in which there is reason to belieye they are capable ;-{ being
used with economy, In other cases the ald of the chemist
is sought to develope such a form of action upon the material
used as will induce the creation of new Industries, or aid the
extension of old ones by ©cconomizing processes, render them
lesa detrimental to health, or lessen the risk of accident to
those employed.

Steam is the motive power now generally employed, but
its use on common roads seems at present, for various rea-
sons, inadmissible. Other agents, such as meroury, gun-
powder, and petroloum, have been tried, bat hitherto with-
out success. Thore ure, however, many other materinls in
Nature to which sclentific men and others may woll turn their
attention for the development of power, and put them in a
form which shall render them available to the engineer and
mechanist, It is believed that not one of the objects here
sought is incapable of realization; and the Council hope that
men of science—engineers, manufacturers, colonists, and ag-
riculturists—will combine with men of capital to realize and
bring many of them into commercial use,

$1,000.—SwiNEY Prize —JURISPRUDENCE: Under the
wiil of Dr, Swiney, a silver goblet, of the value of $500, con-
taining gold coin to the same amount, is presented on every
fifth anniversary of Dr. Swiney’s death “ to the authorof the
best published treatise on jarisprudence,” The nest award
of this prize will bo made on the 20th of January, 1874. Com-
petitors for this prize should gend in copies of their published
works to the secretary not later than December, 1873,

$500,—TREVELYAN Prize.—PRresenvep Fresn Mear:
The sum of $500, placed at the disposal of the Council by Sir
W. C. Trevolyan, Bart., with the Society’s medal, is offered
for the discovery of & process for preserving fresh meat in
an uncooked or raw state better than by any method hither-
to employed, applicable to the preservation of meat in conn-
tries where it is now almost valueless, so ns to render it an
article of commerce.

FornenoiLy Prize,—Under the will of Dr. Fothergill,
funds are bequeathed for the offer of o medal, and * the fol-
lowing subjects are proposed to the Society for their consid-
eration: (1.) The best method of preventing destructive fires,
and of detecting incendiaries. (2.) Of speedily extinguish-
ing fires when water is scarce. (8.) Of speedily seuring
valuable property from the flames, and also from thieves.
(4.) Of preventing or diminishing the numorous fatal disss.
ters from fashionable muslin dresses catching fire, whether
by rendering such dresses less combustible, or having con-
stuntly in readiness a large cloak of incombustible fabric,
composed of asbestos or amianthus, with which instantly to
snwrap the wholo body, Paper of this kind (incombustible)
might preserve from fire valuable deeds and other manu-
seripts, A preminm for the encouragement of such a manu-
fuoture is also recommended.  The above to be varled at the
Society's discretion,” On the present occasion the Society's
medal is offered as follows:

GoLp MEDAL —UNINFLAMMABLE Woon: For the econom-
ic production of an uninflammable wood, so as to ronder
buildings in which it Is employed less destructible by fire.

HowARD'S Prize —Goup MEDAL on $1256: For the pro-
duction of u teaction engine of moderato power, capable of
belog employod as a substitute for horse power on tramways
and in the streots of citios and towns, Tho englne to form
one stracture In combinntion with the tramway carrlage. The
power may | o generated by uny means, provided thut noise,
noxious fumen, and the discharge of rofuso into the airoron
10 the road surfacos are avoided.

GoLp MEpAL, —For the discovery or manufacture of a
menns for safely and economically generating power, suita.
ble for use in place of steam, It should be free from refuse,
noxious fumes, and injurious effects on the motals with
which it may be brought Into contact, or on the workmen

'mmu on Srock Prizk.—Under the will of John
Btock, funds are boquenthed for the offer of & medal for the
eneou t of drawing, woulpiure, and architecture,
BueLn —On the present oceasion tho Socloty's modal
15 offored to female artists, for the bost cameo, doalined and
‘executed on any of the shells ordinarily used for that purpose.
GENERAL PRIZES—GOLD AND SILYEI MEDALA,

 Movos roi METAL Castixa.—For the production of molds
for casting, constracted without seams, and capablo of roajst-
ing the temperature employed in rupning bronse and other

10lten metals; specimons of the molds and casts to be sent

X "Vma-. ' For an economical mothod of coating
eanoln of wine, such us bathy, 5o a8 to prosent o bright
d surface, not readily oxidized and as durable s
d or japsnned surfaco.
Gy or the introduction and use of & veeuum, for
drylog and preservation of frults and yegetablos, elther
fith or without Lieat of low temperature.

VACUUM.—For any now and economlio applieation of a ! cheap and effective mathiod of constructing
| vacuum in the proparation or finish of manufactured goods, | the stowsge of petroleum ‘““W“

Enastic Tonixo,—For an elastic material for tubing suit-
ed to the conveyance of gas, and not Uabls to be affected by
moisture, alterations in temporature, or to be scted upon by
the gas itself,

RoLLEns von Prixmine.—For 8 composition for feeding
rollers for printing by cylinder machinery, similar in con.
sistency and texture to the gelatin rollers used In lottorpross
printing, but adapted for working in water colors.

IMPROVED CuesMical Baraxcs.—For the best chemieal
and assay balance, saitable for the use of students and ex-
perimentalists, which (londed with 600 grains in each pan)
will show a difference of 005 or less. To be gold at & mod-
erate price.

IxcomnusTisLe Wick.—For the production of an incom-
bustible wick, suitable for use in lamps.

Casts (Wirre Manrnip),—For a means of casting orna-
mental panels, or marble groups of figures, flowers, ete., in
white marble, so as to retain the transparency of the marble
itself, as well as the polished surfaces of artistically finished
worka,

Waste Coar.—For a more economical and efficient meth-
od than any at present in use of preparing waste coal, 5o as
to render it available as fuel for engineering or domestic
purposes.

Coar, Wonkixe Macmyery.—For an sccount of the modes
at present in use for gotting coal, and suggestions for im-
provements caleulatod to render the use of machinery more
general in coal mines.

Licaroyg Coan Mixes—For & means of lighting coal
mines, so a8 to increase the light in the workings, and st the
same time reduce the risks arising in the use of the ordinary
miner's lamp.

TuxNELING.—For the best account of the machinery
used in tunneling, with suggestions as to the best means of
applying either compressed air or water power in the work-
ing or getting of minerals.

FREEZING MAcHINE. —For a machine or process, either
chemical or mechanical, for lowering the temperature of sub.
stances by the abstraction of heat, more effectunlly and nt a
less cost than is done by machines at presont in use. The
machine must be capable of working efficiently in the tropics.

ETcHING AND ORNAMENTING IRON.—In & permanent way
by the use of chemicalagents; or by the application of enam-
els; or by both conjointly, for the decorations of iron fire
grates, fendurs, gaseliers, etc.

FoR TEE APrLICATION OF LITHoGRAPIY on BLock PrixT.
156.—To stopping grounds, for etching upon glass or metals
by means of chemical agents.

A Varxisu—or coating which can be applied to iron
wires, so a8 to protect them against rust, and which shall
not be linble to elip off when the wire is bent or rabbed.

A Ganvaxig Evesmest—which shall combine the con-
stancy of the Daniell's cell with the low resistance and high
electromotive force of a Grove's cell.

AN Enecrric CospeENseR—which shall combine high
capacity with small bulk and small residual charge.

A SENSITIVE POCKET GALVANOMETER.—The size should
not exceed that of a watch.

Poraro Disease.—For & method of preventing the potato
disease. .

New EpimsLe Roors.—For the discovery and succesaful
introduction into Evngland of any new edible root or tuber
useful as food for men or cattle, capable of resisting frost,
and saitable for extensive and improved cultivation,

HyprAvnio EXGxe,—For a small, simple, cheap, and ef-
fective hydraulic engine, which, in connection with the con-
stant water supply of towns, can be appled to work lifts in
warehouses, drive lathes, the bellows of organs, ete.

UxsiNkabLe Soirs,—For plans for the cornstruction of
an efficient and seaworthy vessel, such that, when perforated
either by shot or accident and filled with wator, she shall in
part maintain hor floating power. :

DiviNG APPARATUS.—For an fmproved diving apparatus,
in which divers may work free from the Inconvenience of
great prossure, and at greater depths than by means of the
diving bell, holmot, or other existing applinnce.

Ereornic Weaving.—To the manufacturer who first
practically applivs electricity to the production commerclally
of figured fabrics in the loom.

New Guas on Qs —For any naw resin, gum, orolls, the
produce of India or Afries, ealcalated to bo useful in the arts
and manufactures, and obtainable in quantity at & modorate
price, Samples of not less thao 25 1bs. of gom, and 50 Ibs.
of oil, to be trunsmitted to the Society.

Mixus, —For the best method of applying alr or water as a
trnction power lu mines,

PrLEGRALIS.—For un economic and permanent means of
telographing through uninsuluted wires, betweon placos not
Jens than 1,000 miles apart.

CoLosIaL Biuk. —For the importation of sllk cocoons, the
production of mny of the Australian colonles, in & dried snd
prosorved stato, in,bulk, and fit for sik-resling in England.

Sunvack Brocks, —For a ready means of reproducing de.
signs by artists, an surfoce blooks, possoasing sufficlent relief
to admit of thelr being worked at the steam press sharply
and without blar,

(GGusrowpui.—For o method of constructing magasines
for the atoring of ganpowder, gun cotton, nitro glycerin, and
other highly explosive compounds, 80 as to glve inoronsed
pecurity sgainst explogions, snd more effoctually to provide
sgalnnt tho possibllity of large masses of matorlal exploding,
‘or, In cuse of exploslon, comwunicating with other snd ad-

jacont quantities of exploaive materinl.
PETROLEUM AND ornER Licut Oy axo Srmats —For u

citioy, 80 na to give mwmm v
PeAT.~For the introdastion into commerce,
tute for coal, of fuel manufactured ﬁﬂl“@ﬂ tabls
for combustion fo domestic fireplaces, the farnnees of stemn
ongines, and for industris] purposes generally.

Patentod inventions are not excluded from reesiving the
Society’s roewards. The Council reserve to. the
right of withhoid ing all or any of the above. r pro-
miams, as the judges may report. Tbcaﬁlhzﬂn'
receive commuuleations on subjects not incladed in the above
list. The degree of originality snd value of suggested im-
provements will have material infinence on the adjadication
of the award, In all cases & full nccount and description of
the invention for which » medal or premiam is sought must
be sent to the Socloty. All communications must be written
on foolscap paper, on ono side only, with an inch and & quse-
ter margin. They must be accompanied by such drawings,
models, or specimens, as may be necessary to illusteate the
subject. The drawings should be on a sufficiently large
scale to be seen from a distance when suspended on the walls
of a meeting room.

With regard to colonial produce of all kinds, it is absolute-
Iy necessary that a certificate from the Governor, Collector of
Customs, or other qualified person, should sccowpany the
samples sent to the Soclety, certifying that they really are
the prodace of the particulars district referred to. The sam-
ples should bo sufficlent in quantity to eusble experiments
to be made and an opinion to be formed of their quality and
uses; £nd it is desirably that the cost price in the district
from which they are forwarded should be given. In every
instance the probable extent of supply, with the average
yield, if cultivated, and whether similar articles bave hither-
to been exported from the colony or not, and in what quan-
tities, should be stated.

All communications and articles intended for competition
must be delivered, addressed to the secretary, at the Society’s
House, London, free of expense, on or before the 31st of De-
cember, 1873 or 1874. In the first case they will be consid-
ered during the session 1873—4; in the second case, during
the session 1874-5

Any communication rewarded by the Soziety, or any paper
read at an ordinary meeting, will be consideced as the prop-
erty of the Society. Should the Council delay the publica-
tion beyond twelve months after the date of its being reward-
ed or read, the autbor will be permitted to take a copy of
the same, and to publish it in any way he sees fit.

Zine Bandages In Surgery.

An interesting and important experiment in surgery was
performed at the Park Hospital, a few days sgo, in the
presence of a number of distinguished surgeons, by Dr.
Fluhrer, inventor of & new bandsge for fractured limbs.
The contrivance consists of a number of perforated zinc
strips, which, when once arranged, form an absolutely
inflexible bandage, not to be disarranged by any violence or
uneasiness of the patient. As soon as these cover the point
of fracture, the limb is firmly set and the patural outline re-
stored. Inone of the wards of the Park Hospital is Francis
Lefry, a truckman, who had a compound fracture of both
thighs. No parallel case of daal fracture, it is said, ison
medical record; and, as the most unpromising, the doctor
selected it for a practical test. After ether had been given
to the patient, Dr, Fluhrer bent over the sole of each foota
broad zine strip in the form of a loop, the extremities of
which were securely wrapped with cloth bandages previousy
steeped in plaster of Paris, which were prevented from slip-
ping by the tooth-like projections of the reverse side of the
punctured zine, The terrible fracture of both thighs, when
the limbs were stripped for this purpose, could be plaiuly
perceived. To the loops were fastened stout cords, which
passed over the grooves of pulleys affixed to the adjacent
wall, and were drawn taut by Warden Breonan. Dr.
Fluhrer next mummified the limbs with s multiplicity of
bandoges, over which he Iaid his sine steips, and covered
them with o second stratum of bandage. Immediatoly the
Jumpiness about the region of injury disappeared, and the
doctor expects that, in six weoks, this bandage will be
removed, and in two more Lefry will use his lega.

Two Now Steamships,

Two new steamers have recently been completed at the
ship yards at Wilmington, Del., belonging, respectively, to
the Cromwell and Metropolitan lines, and named the Koick.
erbocker and General Whitney, The former vessel s of
iron, of 2,000 tuns register, 280 foot long, 4 feet beam, and
28 feot depth of hold, costing $2060,000, She hus s vertical
inverted condensing engine 44 X798, and four tubular boilers.
With steam up in only twn of the latter, it Is stated, the
ship eanily made s spoed of 10 knots porhour,  She will ply
between this elty snd Now Orleans,

The Genoral Whitney i also of iron, and I besides n very
fine model of marine architocture, Hor longth in 245 foot,
beam 40 feet, hold 28 feot and tunnage 1,848, There are
two inverted onglnes 50 % 60 and three eylinder farnaces to
each bollor, Tho engines and bollers are carofully enclised
in fron, and the engine room Is remarkably commodions and
well lighted.  The vessel has some novel srmngements in
the shape of four Indopendent holsting englnes, operati
noven frolght cranes statloned at varlons poluts. By this
meana the time consumed In recolving or discharglng cargo
‘will be matorlally reduced, The port shutters are also of
new fnvention, and are eanily worked by one man, though of

excoptionally ponderous construction, The ship will bo used.
for frolght purposes only, botween this ity and Boston,
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IMPROVED TURBINE WHEEL GOVERNOR,
Wo lluatrate herewlth a novel and gimplo form of appa.
ratus which, it is claimed, acts as an eMciont and relinble
rnor for turbine or other wator wheels, The construc.
s of u type generally familiar, tho balls boing thrown
out by the centrifugal forco of the rapld rotation, which of
courdo ncreasss with the spoed, thus, through suitable appa.
satus, conzrolling the gate, nud lhence the quantity of water
which renchies the buckots of tho wheel.
A I# tho driving band and pulley by which motion is given
to the governor shiaft. Pivoted to lugs Immovably secured
to-the latter, at B, are the bent levers, which
torminate in the balls as ghown, These
communicate with other pivoted rods, the
connection between which is clearly indi-
cated in the engraving, and which finally
connect above and below with sleoves, C,
which slide freely up and down the gover-
por shaft. To the sleeves are secured por-
tions of clutches, the corresponding parts
of the latter being atiached to two looso
pulleys, D and-E.  Pulley D conneots
with another pulley on a second sbaft, F,
by means of & straight belt. Pulley E,
howover, is attached to the same by a crossed
band. Consequently the offect is that, when
the pulley, D, isin action, the shaft, F', ro-
tates in the contrary direction to that which
it assumes when the pulley, E, is in opera-
tion. Bbaft F bas a pinion, @, on its lower
end, which pinion communicates with a
gear wheel on the gate shaft.

The operation of the deviea can now be
easily followed. The turbine is started by
opening the gate by turning the large hand
wheel shown on the shaft. To do this the
pinion, G, which is connected with the shaft,
F, by a slotand feather, islifted by the foot
Jever, H, so that its teeth no longer engage
with those of the gear wheel. As soon as
the turbine isin motion, however, the pinion
{s allowed to fall back into place. The pul-
ley, A, rotating the governor shaft, trans-
mits motion to the balls through the rigid
conretion of their arms at the point, B. It
is evident that, as the rapidiiy of motion
increases, the balls will nssume a position
more nearly perpendicular to the vertical
ghaft, and in 8o doing will raise the upper
gleeve so that the clateh upon it and the
pulley. D, engage, causing the pulley to be
carried around. By this means the shaft,
F, and pinion, G, will be rotated so ns ta
turn the gate shaft and partially close the
gate, thus checking the inflow of water,
The speed of the wheel will, of course, diminish, when the
balls will fall and the clatch above drop out of action. In
case the speed should become too slow, then the further ef-
fort of the balls to reach the lowest possible point will
cause the lower clutch to coms intoaction with the pulley, E.
This, however, as we have already explsined, causes the
shaft, F, to turn in the opposite direction, opening the gate
wider and increasing the spead. It is evident that the sup-
ply of power will be so adjusted as to Cevelope & speed of
haft that will keep the governor arms and balls between
the two clatches, for, as a matter of course, the moment
either clutch comes into action, the effect is either to in-
crease or diminish the speed untii the apparatus resumes its
proper position.

For further particulars address the inventor, Mr. Joseph
F. Terhune, Stockholm, N. J.

GAS BREACEET MATCH SAFE.

Everybody has experienced the annoyance of searching for
matches in & dark room, doubtless 1o the no small detriment
of temper as well as of such projecting portions of the body
as are brought in sudden contsct with vagrant rockers or
sharp corners of tables and bureaus. Match safes, in fact,
have the unpleasant pecaliarity of apparently never remain-
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ing in the spot where last plsced, because every one using
the contents leaves the box wherever about the room he may
happen to be, so that the next person is obliged to hunt for
it. Moreover, about pine tenths of the common match re
ceptacles upset on the slightest provocation, strewing the
floor with Inflammable materis], ready to take fire and burn

ever accidentally stepped upon. We illustrete herewith a new
form of safe, the invention of Mr. M. L. Orum, which ran
nelther upset por wander about a room, because it is fastened

it. The fixture in firat romoved, the holo In the devics slipped
over the pipe, and the bracket replaced, the wholo balng the
work of a moment, Thus located, the box In always ut hnnd
whon and where wanted, and, besides, In situnted at the
point whore matches are usually serapod upon tho wall, thus
preventing injury to the paper or paint, It ean bo made with
either one or two receptacles for matohies, two boing prefer-
nble, ns one of the boxes may be employed to rocolve the
burnt sticks, In matorial, style, and doslgn, the attachment

may correspond to the bracket to which it ls serewed,
For hotels, where Jodgers are apt to carry off the mateh

TERHUNES TURBINE WHEEL GOVERNOR.

boxes, the invention is excellently adapted, while its con-
venient and ornamental form will doubtless commend it as
2 necessary appendage to the gas fixture in every room.

For further particulars regarding rights to manufacture,
application should be made to Messrs. Mellor & Orum, 448
North 12th street, Philadelphia, Pa.

The Opeloscope.

This is a new and simple instrument, suggested by Pro-
fessor A. E. Dolbear, for the purpose of demonstrating the
pulsations of sonnd. Take a tube of any material, from one
to two inches in diameter, and anywhere from two inches to
a foot or more in length. Over one end paste a piece of
tissue paper or a thin piece of rubber or goldbeater’s skin;
either will do. In the center of the membrane, with a drop
of musilage, fasten a bit of looking glass not more than an
eighth of an inch square, with the reflecting side outward, of
course, When dry, take it to the sunshine, and, with the
open end of the tube at the mouth, hold the other end so
that the beam of reflected light will fall upon the white wall
or a sneet of paper held in the hand. Now speak, or sing,
or toot in it. The regular movement of the beam of light
with the persistence of vision presents very beautiful and
regular patteros, that differ for each different pitch and in-
tensity, but are quite uniform for given conditions. If a
tune like “Auld Lang Syne” is tooted slowly in it, care being
taken to give the sounds the same intensity, a series of
curves will appear, one for each sound and alike for s given
sound, whether reached by ascension or descension, so that
it wounld be possible to indicate the tune by the curves; in
other words, it is a true phonautograph.

By trial one can find soma tone which causes the mem-
brane to vibrate in a single plane, and of course a straight
line will appear upon the ecreen. If, while the sound is
continued, the tube be swung back and forte at right angles
to the line, the sinuous live will appear, which may be either
simple, representing a pure and simple sound, or it may be
compound sinuous, showinug over tones, precisely as in K.
nig's manometric flames,

With the lecture room darkened and using the beam of
light from a porte lumiére or from a lantern, these may be
projected of an immense size. There is no trouble in the
world in msking them eightor ten feet amplitude or more if
needed. At a distance of bat thiee or four feet, the curves
will spread out to two or three feet in length when a tone is
made to which the tube can reasonably respond,

e

The Water Supply of Rome,
In the course of a lecture on Roman antiguities, delivered
at the Royal Institution, London, Mr. J. H, Parker said:

immovably to the wall by screwing the gas bracket against

The celebrated Aqua Marcia has recently been again brought

- S — :w
into Rome, and in rapidly coming into use, belng connldered
the finost drinking water In the world, nlwayn cool oven in
the hottost weather, On the river Anlo itsolf, where a
fine ensendo falls over tho rock, there lsa deep rocky Rorge;
nnd lore groat engineering works wers made In the thme *
of lnudluy and Nero, A groat wall, 12 feet thick, built of
Inrgo blocks of stone, was erected meroms the river at the
lowor part of the gorge, forming n dam of 100 feet high and
12 foot thick, to enclose n portion, porhaps 100 yards long,
botweon thoe dam and the natural capeade: the water was
mado to full over the dam, which thus beeame the caseado ;
but at one ond of it n specus was made below
the level of the surface of the water, so that
the water must always flow through that
specus, and consequently through Rome,
before any of {t conld fall over the eascade.
This magnificent and most useful plecs of
engineering continned In use for centuries.
1t was destroyed in the fourteenth century
by an ignorant monk, who was annoyed by
atemporary flood in the upper conntry,which
averflowed the mendows near his monastery,
nnd, to relieve that, he made & hole at the
bottom of the great dam, The foreo of the
water soon earried all bofore it, and caused
a great flood over all the lower country, even
to the Tiber, and did immense mischief—
-even the walls of Rome were injured,

Mr., Parker said that ho had not time to
describe the thermme, or great public baths,
to supply which most of the aqueducts were
made, but he could not concluds without
mentioning that the opinion, commonly en.
tertained, that the ancient Romans were Ig-
norant of the fact that water will rise to its
level, is entirely a popular delusion. At
every half miloof the aqueduets, on their
course from the foot of the hills to Rome,
each aquedact forms un angle, to break the
force of the water, and at that angle a great
reseryoir is made, with a piscioa or filtering
place at one end. Euch piscina consists of
four vaulted chambers, two above and two
below. The water enters into the top of the
first upper chamber; it then falls through s
hole in the vault into the frst lower cham-
ber, then passes through small holes in the
intermediate wall into the second lower
chamber, then rises again through a hals in
the vsuit into the second upper chaiiver,
and then follows its course at the =ame level
as it originally entered, depositing its mud
in the lower chamber asit passed. Each
piscina is therefore made upon the principle
of water finding its level

They used the large stone specus, or aqueducts, instead of
ordinary pipes, because they could not depend either upon
their leaden pipes or their ¢2rra cofta pipes to resist the force

of such a stream of water. Nothing but the concrete stone
was strong enough.

At the present time, the cast iron pipes of the new comya-
ny are bursting every day in the streets of Rome to such an
extent that the managers of the company fear that the ex-
pense will be ruinous to them. This scems to show that
the old Romans were better engineers than we are,

A Trade Mark Decision.

The value of trade mark security to manufacturers and
merchants is forcibly demonstrated in the following recent
decision of thie Supreme Court,rendered in the Circoit Court
of the United States for the Eastern district of Pennsylvania,
McEenna, judge, in the case of the Lowell Munufacturing
Company against Larned and Starr, which is 6f interest as
bearing on the law of trade marks. The complainants many
years ago began to send their rolls of carpet to market with
a hollow wooden shell in the center of each roll. The an-
nexed engraving exhibits the construction. Fig. 1isa plan
view of the inside half of the shell. Fig. 2 is an end
view of carpet, rolled, with shell in place. This shell
can both be seen and felt. Becoming a distinguishing
mark of the goods, they continued its use and adopied it as
their trade mark, registering it as such in January, 1871,

under the act of July 8, 1870, Defendants copied it, and
complainants having broughe suit, pleaded that it was an
unpatented mechanical contrivance for rolling tho carpet
and extracting the spindla, After full argument by Horace
Barnard and Ludovic C. Cleeman for complainants, and
Victor Guillon for defendants, Judge McKenna decided that
the “shell” ig a good and valid trade mark, and complain-
cuts are entitled to its exclasive use, furtuer deciding that
defendants have infringed. A perpetual iojunction s
granted, with reference to a master (o compute and assess
profits and damages,

.7{1
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BLACKSMITH'S MEASURING WHEEL.

Mr. Thomas R. Way, of Springfield, Ohio
of the device herewith illustrated, for
cumferonce of wheels and the lengt
g_vrvs ﬂu-ru.’-“r are to be made h

moeasuring the eir

h of the fron from which

ratus consists in an oxtra polinter pivoted to the
hand which indicates the wheol me asuro, for the
purposo of deducting from the latter xhc.nmmml
to bo allowed for expansion of the metal

The wheel shown revolves freely on ity axle
to which, however, the hand, A, is rigidly n{j
fixed. The pointer, B, is secured to the ],-,m.|
A, by a screw, as shown in Fig, 9, so that 'n»c'
end may be sot at any desired distance from that
of its support. The device Is applied and car
ried around the wheel to be moasured, as repre
pented in Fig. 1, where the hand, A, Indicates
the length of circumference passed over. The
pointer, B, is then fastened with its end ata dis.
tance to one side of the hand equal to the amount
of expansion of the iron. The apparatus is af.
terward carried over the tyre, which is cut at the
point indicated by B.

The invention may also be employed by coop
ors for measuring hoops, in which case the extra
pointer may be used to indicate the allowance for
lap.

— i e
The Novel Steamer,

The ealoon steamship designed by Mr. Bessemer, to make
nen sickness impossible, is well under way at Hull, England.
The framing is nearly complete, and a good part of the
outer plating has been put on. Thesteamer is 850 feet long,
40 feet broad inside of her paddle boxes, and of 2,774 tuos
burthen. Bhe will be driven by two sets of paddlewheel en
gines, acting upon a double set of panddlowheels, situsted 100
feet apart, the aggregate power of the engines being no less
than 4,600 herse power. The two ends of the ship are alike,
and each will be furnished with a rudder. Her most charac-
toristic feature is her saloon, which will be 70 feet long and
80 feet wide, and suspended up' n massive pivots at the cen-
ter and at the extremities. Thus supported, it will be
brought under the coatrol of pawerful hydraulic gear,
worked by the principal boilers of the ship. This gear will
be so arranged that it is expected a man will be able to im-
part to the saloon a rolling motion in relation to the ship pre-
cisely the reverse of that which the ship herself receives.
The engines, it i= anticipated, will drive the vessel at a speed
exceeding 20 miles an hour.

O -
THE BLACK NECKED SWAN,
The swun, in one or another of its numerous varieties, is
aboriginal in all parts of the globe, A large number are to
be found in our beautiful Central Park. The proud and

Wk VTR B e,
x |V,

The peculiarity of the appa- | the Man

beautiful of birds

————————————————

| placid white ‘swan is probably the best known of all the spe- | filed in the Patent Office 20,854 applieations for patents, for
the inventor | cles, and is certainly, when on the water, one of the most | cluding reissues and dexigns; 253 spplications for the exten-
Virgil cited the black swan as a rara | sion of patents, and 519 applications for the reglstering of

reis, and as the black variety is indigenous to Austral'a only, | trade marks, Twelve thousand nioe hundred and seventeen

tuan poet’s scquaintance with it must have beenra

/I 'I'd. ]

BLACKSMITH'S MEASURING WHEEL.

ther mythical. The black necked swan (cygnua nigricollis), of
which we present an illustration, is a native of South Amer-
ica, and it rivals the European white bird in the color of its
body and wings, while its neck and head are of a splendid
black color. In the red color of its bill it also resembles the
white swan. A pair of these birds were taken to England
and placed in the zodlogical garden of the late Earl Derby, at
Knowsley, near Liverpool; and when the collection was dis-
persed, at Earl Derby’s death, the Zodlogical Society, of Lon-
don, became the possessors. Specimens of the variety are
al=o to be found in the gardens at Amsterdam and Cologne.

As shown in our engraving, the young birds are singulsr-
Iy undeveloped, their necks being especially at variance with
those of the grown birds, Bat time adds to them not only
their singularly graceful form and beaatiful plumage, but
also the prodigious strength for which the whole species is
remarkable, instances beipg on vecord wherein men’s limbs
have been broken® by the blows of the wings of infuriated
swans, whose pugnacity at breeding time is notorious. The
females lay from five to eight eggs, the period of incubation
being six weeks,

O
Thoe Year’s Business at the Fatent Ofifico,
A statement prepared by the Commissioner of Patents
for the coming report of tho Secretary of the Interior shows
thay, during the year ending September 30, 1873, there were

§OUTH AMERICAN BLACK NECKED SWANS.

patents, including relssues and designs, were issued; 285
extended, and 055 allowed, but pot lesaed by
reason of non.payment of the final feo; 3,274
caveats were filed, and 476 trade marks regis-
tered. Thoe fees received during the same period
from all sources amounted to £701,626,72, and
tho total expenditare to $609,440.00, making the
roceipts $2,177 in excess of the expenditures.
The appropristion asked for the fizcal year end-
ing June 80, 1875, is £693,500. The expendi-
tures Included $40,000 for the publication of the
Official Gazette, $40,000 for printing current
drawings, and $60.000 for the reproduction of
old drawings. These items were unusual, and
account for the absorption of most of the custo-
mary excoss of receipts over expenditures, The
cost of printing current drawings has heretofore
been defrayed out of the government printing
office appropriations. In regard to the reprodue-
tion of old drawings, the Commissioner consid.
ers the amount expended for that purposes good
investment, not only with reference to the intel.
ligent advancement of the manufacturing ioter.
ests of the country, but financially, as they are
now being sold at two or three times their actual cost. The
Commissioner again invites earnest attention to the great
want of additional room for the proper transaction of the
business of the Office, stating that is uttsriy fmpossible to
properly classify the work of the Office, in order to insure its
being economically and well done, In the present crowded
state of the files, records, and exhibits,

Effect of Artificial Addition of Phosphates to the

Food of Lambs,

V. Hofmelster states that two lots, each consisting of
three eight weeks old wether lambs, were foi from May to
December on hiay and potatoes, with a little salt, this diet
being selected as characteristically poor in phosphates. One
Jot received precipitated tricaleic phosphate with its food,
the other lot none. During the last 77 dsys most phosphate
was given, the phosphatic diet then containing one fourth
more phosphate than was supplied by the vegetable food.
The lambs gained about 18 Ibs, per head in the six months.
Those receiving vhosphate showed a distinetly better appe-
tite and drank more water than the others, but their greater
increase in weight was Insignificant. When slaughtered the
only difference between the two lols was a slightly larger
weight of stomach, intestines, and lungs, in the case of the
lambs receiving phosphate. Five bones of two lambs in
each lot were carefally examined. The fresh bones of the
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was gonorlly more water and less fatin th
' the Inmbs fed with phosphato; the dry bones o

a small increase of plioaphoric acid, coupled with a di

fore log.

Experiments were mado as to the digestibility of phos-

b fiod with phospliate were on an avorage slightly the
s they bad a moan specific gravity of 1:984, tho spe-
of tho other lot being 1:850. Analysis showed

Jambs also generally contained o slightly larger pro.
8 Qf incombustible matter; but looking at the absalute
ties found in the honea of the two lots, there was no
sase of incombuntible matter by foeding with phosplinte,

minution of lime. The amount of fat in most of the bones
wha vory high, reaching to 40 por cent in the dry bone of the

Boequirel when plunging the impressions In ammonin, in
excoodingly oasy to produce with paper. To affoct thi, it is
only nocossary to put the print, after it comes ont of the
o | frame, into a solution of earbonate of godn, and then plunge
f [ it, after washing, in n solution of nitrate of lead, and expose
it to punlight in a bath of an alkaline chloride. The phe-
nomenon may also bo produced in severnl other ways,

To roproduce landscapos in the camera, it Is necdssary to
provent, as much as possible, the netion of diffused light,
< and to do this n cong of eardboard of sufficiont longth I
fixedl in front of the loens, The time of exposure with o
Darlot lens of about oight Inclivs foeal length s from fifteen
minutes to an hour, operating with an open stop and in full
sunlight,— M, Do St. Florent,

The lambs fed on hay and potatoes (chiofly the Iat. -

tor) digested during six days 258 per cent of the phosphorio
ld?l.wl 40°0 por cent of the lime contained in their food ; and

in another experiment of four days, 409 per cont of phos-

phorle neld and 20 6 por eent of lime. Inn furthor uxperiment

THE DEEP IRJECTION OF CHLOROFORM.
In n papor recontly road before the Academy of Medicine,
Profossor Roboerts Bartholow, M, D., says:
It is troe that the injection of o few drops of chloroform

of six days, with two year old sheep, on a similar diet, 43°8 | into the gums for the relief of toothache has been practiced

per cont of the phosphorie acid and 430 per cent of lime in
the food wore digested.  When the lambs received 6 gram.
mes of procipitated phosphate per day, the whole of the ex-
tra phiosphoric acld was taken up; but when the quantity

by others, and by mysclf, with success; but hitherto, as
farns [ am awnre, no ono has used the deep injection of chlo-
roform for the cure of tic dewlowrewr, Indeed, the hypodermic
injection of chloroform has been regarded a8 improper, ow-

wan incrensed to § grammes, only about half the phosphoric ing to the violent local inflammation which follows its intro.

acid was digosted,  In no case was all the lime of the phos-
phate taken up, but & greater proportion of the lime was
takon up from the larger dose of phosphate,  The old sheep
recoived puperphosphate.  When 10 grammes were ndmln_.
istored per day, the whole of the soluble phosphate was di-
gosted ; but when the Jose was increased to 20 grammes,
only 64 per cent of the soluble phospbate was digested. As
with the lambs, a greater proportion of lime was taksn up
from the larger dose of phosphate.—Journal of Chemical
Seionea,

Photographs In Natural Colors.

After many unsuccessful attempts, I have at last been
fortunate enough to discover a method of producing, with
great ease and certainty, heliochromic. prints whose colors
are closely allied with those of nature. Ihave obtained by
my method 1eproductions of colored glass and stamps. T
can nlso obtain landscapes in the camera, but with colors
yather weak in nature, the regult, no doubt, being capable of
improvement by having recourse to a better adapted ap-
pantus,

My method of operating, at which I have arrived after
numerous trials and experiments, I will now describe:

A sheet of paper, with as fine a grain as possible, is
plupged into a silver bath made up as follows:

Nitrate of silver....oovaveeees djaEin 20 ports,
DIStILLed WAter ot v aenessansansvanins
are taken, and, as soon as a solution has been made, there is
added :

N A i R TS 100 parts
o T R S S B R ST SR 10~ %
When the sheet has been thus treated snd dried againp, it is
further plunged into a solution of
H LT S e RIS 50 parts,
) B A S e o 00,

A little zine white is dissolved into the hydrochloric acid
Leforchand. .

After this double treatment, the sheet of paper is exposed
to sunlight for a short time, until its surface has assumed a
violet blue tint. It is then immersed again, after desic-
cation, in the silver, as algo in the hydrochloric bath. These
operations sre repeated until 8 most intense blue has been
obtsined, this being the only way to secare very vigorous
images.

Before the paper is altogether dry, it is put into another
bath, made up by sdding a few drops of a solution of mer-
cury, dissolved in nitric acid, to some distilled water. The
sheet is allowed 10 remain from five to ten minutes in this
Iast nemed bath, and is then dried by contact with blotting
paper.

The pheet thus sepaitized is then exposed to light under
volored glass—a colored magic lantern slide, for instance;
ond after s period of twenty to thirty seconds in the sunlight,
an impression on a white ground is obtained, with all the
colors of the model. The colors are more vivid, and the
rapldity quite as great, If there is added, to the bath just
mentioned,

» Baturated solution of bichromate of

"thchornmmonh................ 2 parts
T S R
Chlorate of potash. ..., U R

To fix the prints in some degree, they are washed in plenty
of water, and then immersed in

After again washing, the Impression is put in a bath sat.
urated with an alkaline chloride, Then, after a final wash.
~ ing, the image will be found o resist for & considerable time
the action of diffused light,
ACTION OF COLOMED GLASS.

1. Much greater rapidity is obtained if the chloride of
sllver paper is darkened under violet or blue glass.

2. If, on its exit from the nltrate of mercury bath, tho
shoet Is exposed under a colored glass, and there are inter-
speraed, between the sunlight and the glass, screens or glass-
es of Mmuﬁ‘ah obsarved that the colors ap-
pear more rapidly under the yellow, green, and red screens,

) COMPLEMESTAIY COLONS.

The phenomenon of complemontary colors, observed by M.

duction to the subcutancons areolnr tissue,

The 111 effects produced by the injection of chloroform into
the nreolar tissue are these: vaporization of the chloroform
and consequent gaseous distention of the surrounding parts,
painful swelling, inflammation, and the formation of an ab.
=cess.  The pain experienced by the patient at the moment of
injection is also considerable ;and as the neadlo is withdrawn,
the chloroform scts with encrgy on the wounded skin, These
are vory seriousand almost insuperable objections to the hy-
podermic injection of this ngent. Thesame objectionsdonot
hold against the deep injection of chloroform according to
the method which I practice for the cure of tie douloureus.
It is true considerable pain is experienced and swelling arises,

and no abscess is prodaced.

The needle is inserted under the upper lip, which is raised,
and passed so deeply that its point shall rest near the infra-
orbital foramen. The chloroform is then slowly injecied.
When the needle is withdrawn, firm pressure from the check
is made over the point of insertion of the needle, and is
maintained for a time to insure the diffufion of the chloro-
form.

It is generally admitted that injection of the anodyne at
the site of pain is not necessary to the relief of nenralgia,
The curative effect is supposed to be due to the impression
made by the anodyne on the center of consciousness.
‘While this is undoubtedly true, there are many reasons for
believing that thelocal influence of an anodyne on the end or-
gans, the seat of an painful impression, isvery serviceable,
for pain of peripheral origin is mades of two factocs, an irrita-
tion of the sensory nerves, a realization of this irritation by
the centers of conscious impressions. Furthermore, there
are good reasons for believing that improvement in the con-
dition of nerves, the sent of a painful sensation, reacts bene-
ficially on the center with which they are physiologically and
pathologically connected, although the peripheral pain may
be the reflection outwardly of a centric lesion.

Itis a singular anatomical fact thatthe facial vein com-
municates with the pterygold plexus and the cavernous sinus;
hence an injection of chloroform into the part I suggested
and practiced in this operation must reach the brain more
directly than by sny other route. The effect, hence, may be
much more decided than when injection is practiced into
remote parts,

Case 1.—Mr. M——, aged about fifty years, married, and
by occupation a book keeper; a tall, rather spare man, of
nervo.sanguine temperament, His hair and beard are freely
sprinkled with gray. Although pursulng a sedentary occa-
pation, he has had considerable outdoor exercise, and led
a mather active life. Boing In good circumstances , his hygienic
surroundings have been favorable. He has lived freely and
has always had o good appotite snd vigorous digestion. He
in nccustomed to the daily use, in moderation, of whisky and
tobaceo,

About two yearsago Mr, M. began to snffer with pain in the
infra.orbital branch of the fifth necve. Thoattacks appeared
with more or less frequency during the ensuing eighteen
montas, and graduslly increased in severity.

When he presented himuelf to me for troatment, he was in
the following state: ho was emaciatod, and his countenance
was anxions and worn, Owing to the extreme suffering which
mastication induced, he had great difficulty In getting asuf-
ficlont supply of food. Evory motion of the lip, the gentlest
washing of the face, o touch of the cheek, induced & parox-
yam of pain of horrible severity. The pain was on the right
side of the face, and was oxperienced in the infra orbital
nerve and its terminal branches. During the paroxysm, the
muscles of the face were convulsed, the eye injocted, and pro-
fuse lachrymation occurred. There was great tendernees
to pressure over the infra.orbital foramen, and a slight touch
indaced a paroxysm of pain. His teeth, although not very
good, did not appear to bo the seat of the irritation, for
no paln was doveloped by pressure on or by striking them

sharply, Ralsing of the upper lip always caused n sovere
paroxysm. In consequence of this, talking was painful,
and the attempt to smile brought on an agony of suffering,

#0 that ho avolded pooing bis frionds. There were no evi-
dences of Intrn-cranial disease oxcept nouralgia, nor was
thero a history of specific infection.

I detormined, as the patient was naturally most anxious
to obtain relief, to injoct ehloroform. Charglog the syringe

but the pain quickly subsides, and no inflammation ensues | *7Y
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with half n drachm of Hquibb's ehloroform, 1 g the
noedle dooply under the lp, aceording to the mﬂ“wbmx
huvo nlrendy desaribed, and Infocted the chloroform in the
nolghborhood of the foramen, Mr. W. experienced o very
sovero prroxysm of pain at the moment : this was suecosded
by burning pain at the site of the injeetion, numbnoss of the
lip, giddiness and sopor, and swolling of the chook. In ri.
slog to walk, ho staggered and had d"ﬂﬂ.“! in ﬂ‘h‘lm
tho vortieal position,  He went immediataly home and Iaid
down, In consequenco of the continued vortigo wnd drowsi-
nops. The giddiness did not entirely dissppear for twonty-
four hours or more. The pain consed and haa not wines re-
turned, o period of more than threo months baving now
olapsod.  The pationt did not again present himself until
threo weeks, being desirous to nscertain, beyond poradyven.
ture, that his relief was permanont, n fact which he ecould
nearonly realize after the protracted and agonizing suffor.
g which he had endured, A remarkable improvemuont
hnd occurred in  general condition In this time. He had
galned Inrgoly in weight, and his countenance wore s cheor.
ful expression, instead of the anxious and suffering appear-
anco which it had before presented,

Cane 2.—Mr. E. V. W, farmer by occupation, sged
about fifty.-six, aman of medium height, compuetly built, sud
of billo-nervo.sangninous temperament.  He always bad
enjoyed good health and led sn nctive outdoor ife.  About
five yoars ago,lie began to exparionce decided pain in the infra.
orbitai division of the right fifth nerve, The paroxysms oc-
currod at first at long intervals ; within the past year they haye
rapidly increased, and during the last three months have
beon nlmost continaous. During thistime, the lightest touch
on tho surface of cheek, a current of nir, washing the face,
rulsing the lower lip, and especinlly the mastieation of food,
haye given rise to horrible paroxysms.  Latoly Lo hins found
it necousary to eat alone.  The frightful contortion of the
muscles of the face, and the rolling of tears down his cheek
during mastication, have excited so much approbension in
his family and friends as to render this isolation neces-

As I usual in these cases of tic douloureux, the countenanee
of this pationt expressed great suffering. He looked worn
and anxions. When giving me his history, he lad repeated
paroxysms, during which the muscles on that side of the face
becnme convulsed, the tears rolled down his cheoks, he
censed to speak, and his countenance wore an expression of
great agony, He described the pains as of two kinds:a
sensation of painful vibration in the face, eye, and forehead,
and sudden darting pain, of intense severity, shooting up
through the jaw to the eye and head. When I lified up the
lip to exnmine the mouth he had an atrocious attack, and
begged me to desist until the paroxysm cessed. There wis
no disense of the teeth. Besides the neuralgia, hehad no
symptom of cerebral disease. His funciions were other-
wise normal, The Joss of flesh was plaiuly due to the
difficulty experienced in taking in a sufficient supply of
food

linjected, in the way already describad, thirty minims of
chloroform. This brought on a severe paroxysm of pain,
which continued fora few minutes, but was snceeaded by
a feeling of relief, numbness of the face and lip, some
drowsiness and swelling of the cheek. The relief to the
pain lasted nearly twenty-fuar hours, when a light paroxysm
ensued and the injection was repeated. In all, fourinjections
were made in space of & week, but no pain was experienced
after the second injection. At the expiration of two weeks,
baving had, meanwhile, no recurrence of his old malady, he
called to say he was perfectly well. Ashe has not since pre-
sented himself, I have no doubt that he continues free from
any return of the disesse.

.

EMBALMING THE DEAD.—In the Vienna Exposition there
were severa! specimens of the embalming of parts of theha-
man body. Those exhibited by Dr. Marini, of Naples, were
particularly to be moted. One of these was a large round
table made of muscles, sinews, ote., of a dark brown color,
with a handsome polish. Among his other exploits he pe-
trified Thalberg, the deconsed pianist, and the widow ia said
to keep the corpse in her drawing room. He slzo embalmed
Mazzini, and so well that some of the more economicsl ad-
mirers of that statesman urged that the body should be set
up in Rome as a statue, and thus saye expense.

SAGACITY OF Brrps,—Cortain facts render it probablo that
birds, in some manner, become nware of cholera infection in
the air. Recent European journals state thatat Munich,
where several cases of cholera have occurred, the rooks and
crows, which flew about the steoples and through tho trees
of the public promensdes, hnve all emigrated ; and the same
thing happened daring the cholera seasons of 1836 and 1854,
Acm'rding to Sir Samucl W, Baker, the samo phenomens
occurred at Mauritius, where the martins, which exist in
immense numbers tho year round, wholly disappeared du.
ring the prevalence of the cholera.

QUALITATIVE ANALYSIS OF Bexziye.—Commercial ben-
zine often contalns qulte a large proportion of petroleam,
which leaves o dinsgrecable odor when the benzine Is em,
ployed for the removal of grease, A small plece of pltch is
placed in o test tube and the suspocted lignid pourad upon
it. Pure benzine will readily dissolye the plteh, forming
a tarry muss, while ndulterated bonzine will b loss and less
colored In proportion to the amount of petroloum contained
fnit. Conl tar wil dissolve easlly in pure benzine, but
forms distinet layers when impure matorial 1s omployed for

the solution,







