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AMERICAN PERMANENT WAY.
BY JOSEPH M. WILSON, A.M., C.E.

"":S.In,q. Ctv. Engrs, London, England; Mem. American
";'_ Civ. Engrs, ; Mem. Engrs. Club of Philadelphia
‘”ﬂ? Amer.” Inst. Architects ; Mem. Amer.
Fhilosophical Soc, ; Mem. Framklin Institute
dc. ete,

14 5. vord “ American” covers a very wide
¢ Including not only Canada and the United
:s, but the whole continent ; a vast extent
of co““tfy with all varying conditions of climate,
Structive material, and of railway require-

.

QOmesen thereforg American Permanent Way
Sarily, ; © be considered, the subject must neces-
tions volve a considerable variety of construc-
ditiop, €Pending upon location and other con-
for 5 rv..i Thus the form of construction required
in Ca"alerad in the Northern United States or
Nada, built to resist the severe winters of

for 4, Utudes, might be unnecessarily expensive
With 1, mild climate of the south; also roads
'tanti;javy traffic require a more solid and sub-
light sepo Dstruction that those having only a
ctio Ce ; then again, the materials of con-
apagy a:l available in places geographically far
Tygy © often very different, and_ the engineer
n‘ateria apt himself to circumstances, using what
cost > he can best obtain at a reasonable

P
a3 i:r;:anent Way, or Railway Superstructure,
Rilyg, Sometimes called, is that portion of a
mo‘,iny Whi directly receives the weight of the
trains and transmits it to the road bed

®ddressed 1o ths Editor, Huxax T. Bovay, 31 McTavish Strect,

below. It comprises the rails, the cross ties or
sleepers to which these are attached, and the
distributing material in which the ties or sleepers
are bedded. The object of the Permanent Way,
no matter how constructed, is in all cases the
same ; to provide a way for the running equip-
ment of the road to move upon, and to so trans-
mit and distribute the weight from this to the
sub-structure, that the latter, which is usually a
soft material, as earth, may be able to sustain
the load without settlement,

American Permanent Way only differs from
that of other countries, in the adaptation of the
materials available for the construction of the
work, taking into consideration their relative
abundance and value, and displaying, perhaps,
some of the aptness for which Americans have a
reputation.

It is necessary for a first-class perfect track to
have good surface, good drainage, true line,
accurate gauge and tight joints.

Rails have been made of wood, iron and steel.
Wood is so soft a substance and so perishable,
that it can only be employed for very light and
temporary service, such as is sometimes required
in lumber regions. It has been so employed, and
may be considered as essentially “ American.”
Iron and steel are the materials used throughout
the world for railway service proper, and the cost
of steel in late years has so nearly approached
that of iron, that with its vastly superior qualities
it is rapidly driving iron out of use ; in fact the
use of iron may already be said to be of the past.
The shape and weight of the rail is governed by
several conditions. Its section must be so
formed at the top asto properly carry the wheels
of the moving load with the least amount of
wear, and at the bottom so that it may be
securely attached to the supports upon which it
rests, at the same timetransmitting the load effec-
tively to them. It must be designed with the
greatest possible economy in weight, to carry
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with safety its load between the points of sup-
port, acting as a continuous girder of a span
equal to the distance of the points of support

" apart, or rather twice that distance, so that in

case any one should fail or give way, the rail
would still be able to carry over the increased
span with safety. Theory therefore points to a
deep rail having a comparatively thin web, with
upper and lower flanges, the upper flange being
rounded to the proper shape to receive the
wheels of the moving load, allowing sufficient
width of bearing surface to prevent crushing
under the action of the wheels, but not more
than necessary, as the friction would otherwise
be increased; and the lower flange shaped to
adapt it to the mode of support adopted. In
England, where iron chairs of peculiar kind are
used to carry the rail the lower flange is made of
a similar form to the upper, while on the con-
tinent of Europe and in America, the lower
flange is made flat, to rest on a timber tie or
sleeper. The width of this flange should be
such that the load will not cause the rail to sink
into the timber. The web of the rail must be
sufficiently thick to give stiffness sideways and
prevent the load bending the top of the rail over
and crushing it. The section of the rail is made
symmetrical about a vertical axis, allowing of
reversal , if desired, when the inner edge has be-
come seriously worn by the wheels.

As to the proper depth and weight of the rail,
it will readily be seen that this depends upon
the distance that the supports are placed apart,
and the load carried. The loads carried on first
class American railways are no lighter than those
carried on European railways. Class K Engine,
as used on the Pennsylvania Railroad, has a total
v-eight in working order of 92,700 pounds, dis-
tributed on a wheel base of 22 feet 714 inches,
and a weight on the first pair of drivers of 33,600
pounds. Class L Engine, on the same road, has a
total weight of 124,100 pounds, on a wheel base
of 31 feet 4 inches, with a load on the main pair
of drivers of 32,500 pounds. Class M Engine
has a total weight of 87,500 pounds on a wheel
base of only 10 feet 8 inches, and a weight on
the first pair of drivers of 33,400 pounds. But
in Europe, where timber is expensive, the ties
or sleepers are placed farther apart than they
are in America and therefore hecavier rails are
required. So long as timber is cheap in this
country light rails will be used, but there is a
tendency on some lines to heavier rails.

In assuming the proper-load to be used in
calculating the proportions and weight of a rail, it
is not sufficient to take the static weight from
the heaviest wheel, but an amount must be
added to this on account of the load being a live
or moving load, and also for impact, the tendency
of a rapidly moving train, particularly with the
driving wheels of the engine, being to peund
down, as it were, upon the track making sudden

_———_—/‘T

applications of heavy loads. The percentages of
addition thus required to the dead load cannot
be determined theoretically, but must be assumeé
more or less empirically, depending upon the
results of practical experience. The rails, whet
fastened firmly to their supports, must also
possess sufficient lateral stiffness to resist all
deflection sideways from the swinging motion ©
the train, centrifuzal force on curves, etc.

The author is indebted to the courtesy of the
Cambria Iron Company, Johnstown, Penn, for
the standard sections of steel rails shown 0%
plate 1, as adopted and in use on a number @
American roads. These will represent pretty
fairly the general practice throughout the countf)('i
In comparing these it must be borne in mif
that the service on some lines is not so severe
on others, also that the same railroad compa?
uses lighter sections on its branch lines than ©
its main stem, on account of the difference !
service. Sections that are quite suitable in ™.
case are not so in others. . s

The numbers by which the several sectio®
are designated are those of the Cambria I
Iron Co. Where the roads using any section 2
noted, and the date is given, it simply meanst t
this section was rolled for that railroad at th?
date. It does not follow that the railroa
question may not have changed its sectiof
some other mill since then, but this is a mat!
that could not be ascertained and its probablhty
is not very great. , he

The Grand Trunk Railway of Canada uses t ds
Sandberg pattern of T rail, weight 65 pou?
per yards, Co-

The Chicago & North Western Railway ~
is using 30 feet rails, the weight on main llf:n,
since 1882 being 65 pounds per yard, on less 6
portant lines 60 pounds per yard, and somé
and 50 pound rails on branches. ve8

The material of which rails are formed rCQ‘“;y
great care in selection. It must be suffici¢?
strong to sustain as a girder, tough to avo! ded
brittleness and danger of breaking under Sudu
shocks, and at the same time compact in textt gl
and having hardness in the top to resist wear t
action under service. With iron rails it is 0% ¢
to arrange for these qualities in the pack}“gthc
building up of the masses of iron from whic® i,
rails are rolled, taking advantage of the Tiye
known principle that the different parts ?f the §
mass keep their same relative positions 1% el
section of the bar when rolled out as 1" o}
original pile. Harder material is put in therails :
of the pile and softer in the bottom. Steel ;
however are rolled from solid ingots anc % e f.
consequence they are of a homogeneous te*¥ e §
throughout. They do not split like iro® e §*
which sometimes show the result of imPerhi i
welding between the separate pieces of wucdr;
the original pile, from which the rail was 10
was formed. ;
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301 Is are rolled to a certain maximum length,
oo St being the usual standard on American
of SS, but there is always a certain proportion
n orter rails allowed, which, however, must
eneolrm to regular specified lengths, these being
pacilally arranged to conform to the standard
gs of the cross ties.
R i}:C following specification of the Pennsylvania
ry 20ad Company for steel rails, adopted Janu-
for ﬁ7th. 1879, may be regarded as a standard
« 1St class manufacture.
Toaq 3 it is the desire of the Pennsylvania Rail-

c(,ntrolompany to have on the roads under their
Spect none but ﬂrst-clz_lss tracks in every re-
forp,” 2 as the rails laid down on these tracks
thi ran important part in the achievement of
hay esult, the Pennsylvania Railroad Company
in reg:“nd it necessary to make certain demands
Wity wli:i' to the manufacture of their steel rails,
Ngpecy ich the different rolling mills and rail

ors will be required to comply.
. !’le steel used for rails shall be in accord-
1th the ‘pneumatic,’ or ‘the open hearth’
ore ¢, and contain not less than thirty, nor
arbo?,n fifty one hundredths of one per cent.

2 .

of Wh;rhe result of the carbon test of each charge,
to ec:. the Pennsylvania Railroad Company is
,!(e a“’e rails, and of which an official record is
lnSP@CtoSaCh mill, is to be exhibited to the rail

ang aAotest bar three-quarters of an inch wide
Wwep 0t ten inches long, is to be taken from a
"ail made from each charge.

Year .. C Number of the charge and place and
ﬁg“res amanufacture shall be marked in plain
faj) - 3nd letters on the side of the web of each

sPOnc;r ::f sections of the rails rolled shall corre-
the En‘t‘ the respective templates issued by
the sha NSylvania Railroad Company showing
Wopyo ¢ and dimensions of the different rails
6. . 38 their standard.
© Space between the web of the rails and
ny N l;?presenting the splice bar shall not be
Ceejor r c-quarter of an inch, nor more than
. T0ths of an inch.
::he st eawe‘ght. of rails shall be kept as near to
°"ﬂp1yin 'd weights as can be demanded, after
be& Circglwuh section No. 5.
dri] ed“ta" oles, one inch in diameter, shall
ﬂaeq“al distrough the web in the centre thereof,
angge oanCes from the upper surface of the
raj) , iteen siWer surface of the head, and threc
i’lcl-.t o CG;‘tteenths inches from the end of the
censS from re of the first hole, and of five
Ntre or . the centre of the first hole to the
he'g’ Thelene s-cond hole,
ofltt Shap egl?elsff rails at sixty degrees Fahren-
twen: _st;mda Pt within one quarter of an inch

rd le o ) .
Seven and ngths, which are thirty feet,

one-half feet, and twenty-five | vature and the speed of train M.

feet. That not more than ten per cent. of the
shorter lengths, not more than five per cent. of
No. 2 rails, will be accepted on any one con-
tract.

10. The rough edges produced at-the ends of
the rails by the saw shall be well trimmed off
and filed.

11. All rails are to be straightened in order to
insure a perfectly straight track.

12. The causes for temporary rejection of the
rails are :

1. Crooked rails.

2. Imperfect ends (which, after being cut
off, would give a perfect rail of one of the
standard short lengths).

3. Missing test reports.

4. A variation of more than one-quarter of
an inch from the standard lengths.

13. The causes for the permanent rejection of
a rail, asa No. 1 rail, are :,

1. A bad test report, showing a deficiency
or excess of carbon.

2. The presence of a flaw of one-quarter of
an inch in depth in any part of the
rail.

3 A greater variation betecen the rail and
splice bar than is allowed in paragraph
No. 6.

4. The presence of such other imperfections
as'may involve a possibility of the rail
breaking in the track.”

In the construction of a railroad, the rails
should be accurately laid to line and level stakes
as given by the engineer. On straight lines, the
two rails of a track must bz laid to the same
level, but on curves the outer rail is elevated
according to the dezree of curvature, the eleva-
tion commencing at each end back of the point
of curvature, by a distance also depending upon
the sharpness of the curve, and increasing to the
curve itself, around which the full elevation is
carried uniformly. The amount of elevation
varies on different roads, and, indeed, on the
branches and main stem of the samec road, de-
pending upon the velocity at which trains are
intended to be run.  If one rides at a rapid rate
over a road adapted in this respect for slow
speeds, he will soon discover the want of cleva-
tion to the curves. John B. lenck, an Amcrican
Civil Engineer of great reputation for his “ Field-
book for Railroad Engineers,” published many
years ago, gives the following table for clevation
of the outer raii on curves, based on the question
of centrifugal force tending to throw the car
against the outer rail and the elevation of the
same above the inner one to counteract it. Prac-
tical use of this table has demonstrated its cor-
rectness. M in the middle represents the specd
of train in miles per hour, and the elevation is
given in decimals of a foot for the degrce of cur-
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ELEVATION OF OUTER RAIL ON CUGRVES.*
=_— John B. Henck, M.A., C.E.

Degree.| M=15| M=20| M=25 | M=80 | M=40 | M=50
7_
1 012 | .022 | .03 | .00 | .088 [ .187
2 025 | .044 | 068 | 099 | 175 | .274
8 037 | .066 | .108" | .148 41
4 o49 | .088 | .137 | .97 | .51 | .548
s 002 | a0 | am | .2ar | 488 | .685
s o7 | am | .8 | - . 822
y 86 | .158 | .20 | .345-| .13 | .958
L 000 | a7 | .2i Jo1 | 1.085
° 1 | .97 | .08 | 443 | 788 | 1.232
= ® 128 | 219 | .42 | 493 | .876 | 1.368

1 The Atlantic & Pacific Railroad Company
te the curve one-half inch per degree up to

€N degree curve, which has an elevation of five
mes’ and all sharper curves are kept at this
with elevation. This corresponds very nearly
lenck’s table for 30 miles per hour. The

tion of outer rail is run off, onto straight
tre a distance of ten feet per degree of curva-
on t}, Thus, for a 2 degree curve, the distance
ereei:angent is 20 feet, and for a 10 degree

is 100 feet.
(To be continued.)

NOTRS ON ELECTRIOITY AND MAGNETISM.
BY PROF. W. GARNETT.
Wi (Continued from page 281.)
en g

gy number of battery cells are connected in
la] o;2 0 8%¢, or, a8 it is sometimes expressed, in paral-

oy t, 80 that the conductivity of the battery is
the o) of the conductivities of the several cells, while

tha °°°t1‘0m0tive force of the whole battery is simply

g e ool the battery is sometimes said to be
& eapa) Jor quantity.” This is because the battery
thopt thie of sending a very great current through a
E ck wire of very small resistance, for though the
Such , 8 Only that of one cell the circuit possesses

Small resistance that the current is very great.

w
M;"::hm&ngement is analogous to a very large

Quaggis " <ich is capable of delivering a very great
nay h?")f Water per minute, though the head of water

ery small.
they Rem

b the the cells of a battery are connected in series so

“'S"tnea. ce of the battery is the sum of the
the Battery of the several  cells, while the E. M. F. of
the h" the sum of the electromotive forces of the
iMenaigy n nJ 18 sometimes said to be arranged « for
ac-_Such an arrangement is adapted for send-
% for exm:“‘l"hl'tmgh a conductor of great resistance,
""nged inp tl:is. long telegraph line ; but a battery
'cu"‘nt th way is not capable of sending so great
he ¢, eerl(::gh & wire of very small resistance as
Vigh ¢, pump e in “ multiple arc.” If we
E% P & stream of water through a very great
A Stioy’ o0 of these figurs are merely theoreti
L R e

length of very fine tube, 8 pump with very small suc-
tion and delivery valves and worked at very high pres-
sure, will be best suited to our purpose; but if we wish
to pump a great body of water through a comparatively
short length of pipe of great diameter, we must select a
pump with very large valves, though the pressure at
which it is worked may be much less than in the former
case, otherwise the * internal resistance” of the pumps
will prevent our obtaining more than a very small
stream of water notwithstanding the low resistance of
the pipes. As before stated, & given number of battery
cells will produce the greatest current in a given con-
ductor when the cells are so arranged that the * internal
resistance ” of the battery is equal to the resistance of
the external conductor.

Though we may speak of a battery arranged  for
quantity ” or “ for intensity,” we must avoid the error
of speaking of * quantity currents” and * intensity cur-
rents.” A current is completely defined by the number
of units of electricity which pass across any section of
the conducting circuit in a second,and two currents
can differ from one another only in this respect. The
one current may be produced by a high electromotive
force in a cirouit of great resistance, and the other by a
comparatively low electromotive force in a circuit of
correspondingly low resistance, but if the total quantity
of electricity passing per second in each circuit is the
same the currents are equal, If in some parts of the
circuit the conductor is very thin and at other parts
very thick, the amount of current per unit area of the
section of the conductor will differ in different parts,
and we may regard the current as more infense when
the section of the conductor is smaller, but using the
word in this sense the same current may have a high
intensity in one part of the circuit and a low intensity
in another. This is not the sense in which the phrases
“inensity currents” and “ quantity currents” have
been erroneously employed.

In electric lighting installations, where incandescent
lamps are employed, it is desirable that all the lamps
should be placed in * parallel eircuit” or - multiple
arc,” so that any lamp can be extinguished without
affecting others, and without wasting the energy of the
current. Hence, if the installation comprise 40,000
lamps, each having a resistance of 160 ohms, the
resistance of all the lamps together will be only 70305
ohm, or ‘004 ohm, As we shall learn shortly, it is
important on the score of economy, that the resistance
of the whole of the rest of the circuit, including the
dynamo, which takes the place of a battery, should be
small compared with this. Hence, the necessity for
oopper conductors of very great section, and for dynamo
machines of very large dimensions. -

Electrical ' resistance, like all other physical quan-
tities, must be measured in terms of a unit of its own
kind. The unit generally adopted is called an ohm. It
was originally determined by a Committee appointed
by the British Association for the Advancement of
Science, and was based on certain theoretical principles,
which will be explained nnder the head of Electro-
magnetism. For the present it is sufficient to know
that the ohm is the reeistance of & certain coil of wire,
measured at a particular temperature. The electrical
reaistance of all metals increases as the temperature is
raised, the increase in the case of pure metals being
greater than in the case of alloys. The British Asso-
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; ciation Committee, construcled a number of standard
; “ ohms,” of differcnt alloys, and marked upon them
the temperatures at which they were correet, but, afier
the lapse of twenty years, it appears that the resistinces
of these standards have somewhat changed, and they
are not all consistent with one anothsr. In addition
to this, it has been fonnd thut the orizinal determina-
tion of the wbsolute unit is considerably in error, and
the International Committee have recommended that
that the standard ohm should be the resistance of a
column of pure mercury, one square willimetre in sec
B tion, and of a L nath to be determined in accordance
7 with the electro-magnetic privciples above referred to.
This length wi'l be between 104 and 105 centimetres.

Doxes containing sets of resistance coils ate con-
structed, and by means of such resistancy hoxes, as
they are called, any desired resistance can be intro-
' dueed into a circuit. These coils are made to represent
. multiples (or fractions) of an ohm, and are generally
arranged on the same principle as a set of weights.
Thue, it is usual to construct resistance boxes cipable
of furnishing any multiple of an chm, from 1 chm to
10,000 ohms. Such boxes usually contain sixteen coils,
which, expressed in ohms, are as follows :—1, 2, 2, 5,
10, 10, 20, 50, 100, 100, 200, 500, 1,000, 1,000,
2,000, 5,000. Tt will be seen that, from this set, any
number of ohmg, from 1 to 10,000, can bs obtained.
The coils are so connected that any coil can be intro-
duced into the circuit by removing a brass plug.

If one end of the wire is connected to the positive
terminal of a battery and meintained at potential v
while the other end is connected to the negative ter-
minal and also to the earth, and so kept at potential
z10, the potential of the wire will diminish uniformily
from one end of the wire to the other as the current
flows along it ; that is to say, there will bs the same
fall of potential between any two points on the wire,
the risistance between which is the sance.  In order to
raise the wire to this potential the surfice of the wire
must receive from the battery a statical charge corres-
rondingat every point to the pctintial to which it 1s
raised. Inthe casc of a submarine cabls we have a
copper conductor surrounded by an insulator, and this
azain surrounded by iron cheathng, or by sea water.
Such an arangement posses<es all the chatacteri-ties of
a cordenser, and possesses a very great capacily. Henee,
a lage quantity f electriciry must be provid d by the
- || battery 1 order to chuige the swifice of the wire b:fore
a “steady current” can be maintsined in tho cirevit.
This behwiour of the cable, (ressembling that of a
Leyden jar) limits the “speed of signalling,” which can
bo obtaued through lo'g sub-matine cablis. The
charge taken up by the cubie when employed in trans-
mitt:ng a current with its far enl to carth 1s oue haif
that which would enter the cable if the romcts end
wire insulated and the whule cible raised to the s me
potential, V, as the end formerty connected with the
battery. The reason of this is that when one end of the
cable is “put to enrth”’ the average jouuntisl to wh:ch
the cable is raised is only § V.

There are great many ditf rent method of measuring
the 1esistance of the wie.  Forexample, the wire may
be intruduced into a battery eircuit alung with a galva-
nometer, and the deflection of the galvanometer, which
meagures the strength of the cuirent, nuticel: The wire
may then be 1emoved, and replacud by resistane: coils

e ———————————

be

until the galvanometer shews the same deflection. Th
resistance of the coils will then be equal to that 0
wire, provided that the battery has experience
change. "
But, both the electromotive force, and the resistane'
of a tattery, are liable to undergo considerable chang,(i
when ths current flowing through the battery is alt¢®;
even fur a short time.  Hence it is desirable th®
comparis n of the wire and coils should be made ¥ 3
current flowing through both at the same instant, *
not by two observations made in succession. The >
arrangement for this purpose,is known as w
stone’s Biidge.” The method depends upon the
that the potential diminishes uniformly per
resistance along a wire in which a current is ﬁoVY“’g'k,
Suppose two canals to be cut from a mountatl _ ¢
to the sen, and, for the sake of illustration, we th"
suppose one canal to be long and winding, 885 L4
other short and straight. Since the difference 0 le 0
between the extremities is the same, it follows thad &g
slope of the first canal will be gentle, and that O "
other steep ; for simplicity, suppose that the 810980,,
each is the same throughout its whole length. N
let a cross canal be cut, so as to join one point 0% Ty
canal, and one point on the other. There will bei,
flow of water in this canal, unless it is horizoﬂt,’]'t,-
which case the water in the cross canal will remi® "t
tiovary. The condition that the cross canal M?
‘horizontal is that the points selected on the twO0 )
may be distant from the top of each canal, by the A;,llﬂ
fraction of the length of the canal, since the Jeve!
uniformly along each canal. Thus, if the point 8 o’
on the long canal is one third the way down, the ¥oyy
cn the short canal must be also one third the 39
down. The existence or non-existence of a cﬂf_"e. ni’
the ctoss canal will determine whether this condit*’
fulfill:d or not. , iﬂ‘d
Now suppose two conductors, a and b, to be 1%
end to end, so as to form one conductor, an letw,
extremities of this conductor be connected with the ¢
mipals of & battery. Suppose two other condu¢¥"ips
and d, to be similarly connected together an® .o pr
Latt-ry, so that the battery current divides i€ 4
tween the two compound conductors a=+b 8D ic"d
Now let the terminals of the galvanometer be con? b é
with points of junction of @ with b and of ¢ wit oo
Then no current will flow in this conductor,
only when, these points of junction are ab the ulli'
potential.  Dut the potential falls uniformly Persitiﬂ.
of resistance along each conductor, from the P7"yp
pule to the negative pole of the battery. Hencez,goﬂ'
condition that the points thould be at the eam® Pf i
tial, is analagous to the condition that the end? sf |
cross canal may be at the samo level, and it
expressed, thus :— o0
Resistavee of @ :  Resistance of b : 2 Reeist'“:’“m,elv
¢: Rosistance of d. Hence, denoting these rest® uﬂy
by P, Q, R, and S respectively, if there is B0 ¢
in the galvanometer, we know that :

P:Q:R:S
if a, b, and ¢ consist of coils of known resista”":'no”‘
resistance of ¢ being changed until there is B0
in the galvanometer, then P, Q, and R are kno o;n L

the unknown resistance, S, of the conductor i
found fiom ths above proportion. (ZTo be Co"
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A CORK GRINDING MACHINE.

neghe new material ¢“ livole-um " required the invention of a
"‘!dem“h"-m for pulverizing the cork, of which it is chiefly
B“iléer is machine is described by the Manufacturer and
Meg] g1 a8 follows : The muchine consists of a series of cast
sy 0isks (18 or 20 in number), with serrated edges like a
di‘";let ese disks are alternately seven and nine inches '}n
clogg . 12 and one-half inch in thickness, and are mounted in
‘,hichcotl}lltact with each other, side by side upaun a <haft, to
twe, ey are keyed. Closely adjoining, and fitting in be-
ges ese disks, with just space enough left letween their
f “the d the periphery of the disksto permit of the feeding
Simj), cork to be reduced, are a series of steel plates with
. oF Berrated eggs. These plates are held firmly in juxti-
r.meon by bolts, which serve also to attach them firmly to the
189 x-eo ¢ e machine. The toothed disks are rotated at about
my, i‘n"ﬂ“tlong per minute, and the cork is reduc+d by the
q te to the gize of a pea. These fragments are furtner re-
Useq fo: Powder by ordinary horizontal wills resembling those
I8 capp g“ndmg corn,  From the millstones the cork powder
fine f, Y a screw elevator to a sieve by which the coarse
Prodyey; fagments are separated into several grades for the
teria g o0 of several qualities of linoleum. If any of the ma-
Powder oo coarse, it is returned to the mill. The very fine
9il, g, l'f“eated with the suitable mixture of oxidized linseed
*seq alter the product is finishel, makes a floor cloth that
the o'thp“ble of a very high finish; the coarser material, on
°r hand, makes a more elastic linoleum.

Bn"m“n"i‘lcl'l’sr AS

o

THE MOTIVE POWER FOR STREET
RAILWAYS.

T
"htthzl:nnf"!ncement, which has been extensively circulated,
on g e'Ct"?‘ty has heen successfully used as a motive power
Y «; * Tailways in the city of Cleveland, may be designated
d‘ily neport“nt. if true.” Should the facts, as narrated in the
Nce mapapgrs, prove to be only partially true, the circum-
'*Pegt_ 2y still be regarded as one of the very highest in-

. Thepg 1

“bili:ir: 18 a sort of superstitious confidence in the future pos-
tom on O electricity, which is not without a basis of sound
Wage wit”’.n“ torest upon. The rapid strides that have heen
;‘ld Wong I the past decadein its domain, and the unexpected
tto rel"f‘ll things that have been accomplished in applying
N Nnde: 1 Purposes, cause even conservative men of s ience
s ‘“'ged ong and seriously before pronouncing anything that
ph!)ne, thto be done in its name to be impossible. The tele-
'lectrie ¢ Mmicrophone, the multiplex telegraph, and other
ctin;;ve S, are of too recent date to encourage skepticism
elecﬂven Rreater achievements ; and beside these the al-

the o Cr.ilway of Cleveland appears commnonplace.
8chice of the necessary details to inform us «f the
d"ctic,l l’:’P"‘Tatlon, we prefer to withhold any opinion of the
Obtlags v 11t8 Of the Cleveland experiment; but these will
on).f the ¢ shortly forthcoming. The probability of the suc-
tﬁi’ by the Xperiment, it may be added, is made strong, not
v fac as Very general admissions of the daily press, but by
.:“011. fwm&ll vur readers know, that electrical railways of
pe"g 1 Eyy, 8 have been, and are now, in actual operation in
it”!ment atheﬂh localities. If, however, the Cleveland ex-
m.lt wil] uld tarn out to be as satisfactory as réport makes
lation of“e the distinction of being the first successful ap-
-tew‘i’fl"‘l?ty as a motive power for street cars in
W Prove to beas:ays remain a notable event. We trust
ag ,0e ':ze:?d’ finally, that there is no more promising field
2 ive OF than in the dircction of applying electricity
I:)OWer_ 1tisin this field that mos: valuable re-
® anticipated.—New York Manufucturer and

———————————

."?uﬁ,,g th:‘:m MIGRATION OF SALMON.

.nd'c ) hav:“ ten years some exceedingly mteresting re-

oy tN9rwegian Deen effected by German, Finnish, Swedish,

s“h'g". l,espect.lchthyologiste as to the migration of salmon

‘hidhl} a 1ve coasts,” Thus, by carcful researches, some

Bulfe in the . PBish sarants have proved that the salmon,
of the B, UMmer are canght in the rivers of the upper

altic, h

the
wi . . i
o Dtey, .lP’i“ . vave at another season, most probably in

ig t‘{:ln

his | isit to the shores and rivers of Northern
as been conclusively proved by talmon caught

in their gills and stomach. From this it is therefore apparent
tkat, in the Baltic, salmon are in the habit of quitting the
rivers of Northern Sweden and Finland in the antumn in order
to visit the shores of Northern Germany Aduring the winter,
and rcturn to their haunts in the spring. That the fish should
be capable of performing the enormous journey across the Bal-
tie—trom the upper gulf to the Pomeranian coast—and back
every year may indeed seem incredible, but that it is impos-
sible is fuily disproved by the experiments with salmon and
tiont ¢ffected by the late Mr. Frank Buckland on the coasts
of Scotland and England in the same direction.

- In March 1872 Profs. Virchow and Hansen were commis
sicned by the German Fishery Association to ‘‘mark ™’ some of
the salmon which has been hatched artificially near Hameln,
in order to ascertain whether they were in the habit of return-
ing tothe river. The fish then in the hatching reservoirs were
one year old, and mostly seven centimetres in length, although
some were twice the size. Having tried cutting off various
parts of the fing, it was found that it was most suitable for the
olject in view and the health of the fish to cut the so-called
““tat” fin right away, particularly as the fish would retain this
mark even when full grown,

On March 23 and 24, 1872, a thousand salmon marked in this
manner wero let out into the Weser. The murking was effected
by taking the fish in the left hand, and then cutting the fin
away with a pair of scissors, whereby the fish were perfectly un-
injured. The little fat fin, which is mostly found on Salmonid®
culy, contains no nerves of any importance, and has no parti-
cular function, so that its removal dves not impair the fish in
the least.

Ever since that year the fishermen between Bremen and
Hawmeln have been on the look out for the marked fish, but not
until a month ago a fish was caught, weighing 30 Ibs., at Os-
terdeich, just above Bremen. The fat fin, which, on the fish
one metre long, ought to have been six centimetres, was entire-
ly absent ; and, when the well-healed cut was felt, the hard
membrane indicated that an operation had at one time or
another been performed at this spot. The fish which was mark-
ed as a gril.e in 1872, was then thirteen years old—an age
which in every respect corresponds with the age fixed by the
fisherman. According to general observation, it has been de-
monatrated that the salmon in the Weser is, when one year
old, from five to twelve centimetres long. In the second year it
has been proved that the salmon go into the sea, and when
they re-enter the river at four years of age they weigh from
eight to twelve pounds, and in the fifth year from twelve to
fifteen pounds. From that age upwards the weight increases
rapidly.

Theyresults of the artificial hatching in the Weser are exceed-
ingly promising. Thus the salmon fisheries at Hameln have
lren doubled 1n consi quence during the last ten years, the tax
at present pad to thiy town alone by the sulmon fisheries beiug
more than a thousand pounds, . .

In Norway, too, efforts have been made in the same direc-
tion during the last few years. Thus in 1883 the Storthing
granted a sum of money for this purpose, and with this amount
the Chief Inspector of Fisheries, Herr A. Landmark, has eﬁect-
ed the marking of several hundreds of salmon and trout,chiefly
on the west coast of Norway, during last autumn and winter.
The marking here is effected by means ofa tiny bit of platinum,
7 mm. long, and 4 mm. broad, being thus about the size of the
pail on the little finger, which is attached by a very fine plati-
num wire to the fat fin of the big fish and the tail of the smal-
ler oues. The piece has a number stamped on it, which corres-
ponds with one in a “log” giving all the patticulars as to the
date the fish was marked, its weight, size, &c.

In order to encourage fishermen to be on the look out for
these marked fish, the inspector offers a rew_ard pf two sbllln}gs
and sixpence for each mark forwarded to him, if accompamed
with piecise information as to the spot and datp whe'n it was
tahen, the length and breadth of the fish, and its weight.

As these researches will tend greatly to ascertain the ha.b}ts
and miigrations of Salmonidack,the result will be watched with

interest, — Nature.
et PP

SEATS IN RAILWAY CARRIAGES.—Nature.

In a recent article in Science et Nature the writer, after
animadverting on the lateness of the day at whlch‘shoe-
mukers have at length begun, though still very imper-
tectly, to take account of the osseous framework of the
human foot, proceeds to investigate the relation between

am—

® Swe di
N 1sh s0d Finnich rivers having Germen-made hooks
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the structure of the human trunk and that of the
seat, more particularly in railway carriages, designed for
its accommodation. In a sitting posture the pelvis has
for its sole function the support of the upper part of the

\ %.«3

~

T

FiG. 1. FiG. 2.

body. The spinal column, however, is inserted in the
pelvis, not in the form of a straight line but of a curve
(Fig. 1). This inflection on the part of the backbone,
while adding to the mobility of the trunk, imposes on it

Fic. 3. FiG. 4.

the necessity of a continual balancing movement, the
centre of gravity being shifted every time the head and
thorax sway to'one side or the other. ‘Such balancing

FiG. 6.

FiG. s.
movement is -nec&ssa.ril‘% also ‘attended by a certain ex-

ports for the back, the shoulders. and the head. So far
as these are wanting, the body will tend of itself, unless
counteracted by an effort of will and nervous force, t0
bend forward, till at last the forehead finds the knees t0
lean on. The position of the body in sitting is

the easier, and its rest all the more complete, the
more decided is the inclination of the back oF the seat
and the more obtuse is the angle formed by the trunk and

FiG. 7.

the thighs. Seats such as the dormeuses realise the most
favourable conditions in this respect. a
"Fig. 2 represents a man comfortably seated 37
propped. Tge back of the seat supports him princ1P4uz
under the shoulder-blades, offers the chest a depressi?
to sink in, and altogether keeps the upper part of £/
body in a free and easy position. Fig. 3 shows the sam
person in a similar position, but with his head restiné

FiaG. 8.

seen exactly in prdfile, and to the writer -of the oot i
such seems the construction which is most convenl '
of 3
be 8

\ .
]
behind. In both these figures the back of the %d,

railway carriages. .

Fig. 4, on the other hand, represents the profile M
man seated as passengers are in many of our- ,
first-class carriages, His position is perceived t‘é, alt?

diture of energy. To allow the upper part of the
g:?ly to remain comfortably at rest there must be sup-

forced one in contrast with that just noticed, an
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fﬁhﬁ" disagreeable. Fig. 5 shows exactly the stiff attitude
2ead is compelled to take in order to rest.
dica:tna“y’ Fig. 6 reproduces the comfortable position in-
Droﬁled In Fig, 3, and at the same time represents the
Way o of the back of the seat actually in use in our rail-
tior}; Carriages. On comparing this profile with the posi-
defec? .the man comfortably supported, the following
1110 the back of the seat are observed :—
-- 1t is too vertical.
brae at allows an empty space between the lumbar verte-
at g, nd the lower extremity of the shoulder-blade exactly
Cushje Place where one is in the habit of putting a
3 ?n. behind the back,” as it is called.
nn;;()st,ls at least half a foot too high, and so makes it
to m lst‘bl{f for the head to rest behind. It is customary
ake the back of the seat tally with the height of a
Un(:i average size seated bolt upright.
€r the actuat conditions, such as they have been

|

.,.!
il

FiG. u.

dEg .
]engc:}l,bed’ what becomes of the traveller when sleep at
i Sea(zv?"akes him ?- Little by little he slides down on
Which, tll the lower extremity of his shoulder-blades,
Pl'oject' as most need of support, finds the most sensible
actyai °Ms Which, as the backs of our railway carriages
°~p°imy are, is precisely where it is least serviceable—at
tly :tgamely, on a level with the region of the pelvis.
Rot e heac_l inclines forward or to the side, if it does
ig. 3 \tself in the breast (Fig. 7).
as t}%lVes a front view of the face of the bench serv-
€ back of the seat. In the centre is seen a
Projection, on each side of which a passenger

Jay
?Pp;:f‘ his cheek. The shoulder, getting no separate

iug

Oectinn ot Contrive to lodge itself between this stuffed
ack of':haﬂd a kind of plateau fixed in the side of the
bl’ea,d h ahC Seat, and which, situated about a hand’s
(Figs_ above the seat, offers a resting-place to the elbow
8and g)

————l O memiee

: LE CONSTRUCTION IN REFERENCE TO
TION AND WARMING.*

BY E. C. ROBINS, F.8.A.
fn 2® encloq

Ongider; 18 Walls of every house are an important factor
Ing, w}.{dc‘{,"“s its sanitary condition ; eo also is ghe roof cover-
v o 1o ether with the walls, constitutes its power of
N:f ve ® Winds and weather of our inclement climate.

of any b:ﬂ“’ however, the site covered by the walls and
:;:‘,‘;d by th ding has been thought to be sufficiently pro-
hay O;n,. and the existence of such a thing as *ground
H:,v.i‘;,t ﬂwn‘ﬁggf‘rgdgn constructing the lowest ground or

, ildings.

&m‘flrg.':lf witnessed Dr. Renk’s experiments at the
- 1tate at Munich, which he has been for years.

.
:¢
Qmm::.thogonferom of Architects at the International

carrying on under the supervision of Dr. Pettenkofer, I am
able to speak from ocular demonstration concerning the pene-
trability by air and water of the materials commonly used in
the construction of buildings both public and private.

There are circumstances under which it may be desirable
that the air should find its way through walls; for example,
wherever no other means are provided for the change of the air
in dwellings. Indeed, were it not for the ﬂim:za oconstrustion
of the houses of the poor, and the passage of air through
the outer walls, and through the crevices about door and win-
dow openings and basement floors, the air of the rooms would
become perfectly stagnant, and be much more unhealthy than
it is.d Bui:i in the conatr;lctioin of thg houses of the fature ut;l)lon
sound sanitary principles, it is of course presupposed that
nothing comes byP chance, that the providence of &e designer
anticipates and grovides for every contingency, and thus puts
under the control of the oceupier the means of warming, ven-
tilating, and maintainining in healthful condition the house
he inhabits. To attain this end, it is obvious that in the first
glace it must be possible to insure that the basement floor shall

e impervious to ground airand moisture. )

But what is ground air? It is the superincumbent pressure
of the external atmosphere which passes through the earth
subjected to its pressure to find its escape in the direction of
the least resistance, which direction is commonly that forming
the site of ahouse, The resistance to this external pressure is
much reduced by the temperature of the air within the house,
which is usually much higher, and consequently much lighter ;
8o that there is every inducement from natural causes for a
stream of ground air to be continually passing through the
basement, or lowest floor from without, unless steps are taken
to construet an impervious flooring, the resistance to the pas-
sage of the air through which shall be greater than the pres-
sure.

When the earth is clean and the house is pure there may ba
no great harm in allowing this process to go on, but for one
consideration, viz., the humidity of the air so passing dnﬁﬁ
wet seasons. But in populous places, whero the earth is fo
by innumerable accumnulations of refuse of all kinds, and where
defective drainage has rendered pestiferous the very soil upon
which the house stands, and leaky gas-pipes have rendered the-
external soil black and reeking with gaseous deposits, &o., I
say under these circumstances it becomés a matter of enormous
mowment that the house itself shall not be made the safety-valve
for the reception and accumulation of all these abominable im.
purities in the form of imperceptible *‘ ground air.”

IMPERMEABLE BASEMENT FLOORS.

There are two ways of overcominﬁhis evil. The one is by
forming an impervious flooring as before mentioned, and the
othes is by constructing channels under the floor leading to the
kitchen chimney flue. These channels should be of porous
materials, and should be 6 ft. apart ; and by being carried to
the kitchen chimney, the ground air will be drawn off with the
heated air and smoke of the chimney, and tend to increase the
draught in the flue at one and the same time. This was acci-
dentally discovered by Dr. Renk during his e ; riments at
Munich ; for, being unable to account for the difference of
ground air pressure in different parts of the basement upon
which he was operating, he excavated the floor, and found that
one of the air flues from the chemical laboratory ed under
the basement floor to the foul air extract shaft, drawing with
it the ground air in its immediate vicinity, thus relieving the
Pressure upon a certain ares, and giving the oconfirmatory ex.
ception to the rule he was formulating.

he ordinary materials for pavingbguemant floors are all of
a very porous character, and where oarded floors are vided
1o attempt used to be made to cover the soil at all, till thelast
amendment of the Act governing these matters uired a thin
layer of lime concrete to be laid over the earth under the floors
generally. . )

The experiments made on various materials show that hy-
draalic cement is always impermeable, and a layer of cement
concrete covered with pure cement, or an asphalt surface, or
concrets formed of Portland cement mixed with granite orslag
chippings, and finished with a smooth surface, will answer the
purpose desired. But, for the sake of comfort and warmth to
the feet, it is often desirable that woodshould be the covering.
This is equally well secured b{ the adoption of one or other of
the many excellent wood block floorings exhibited in this grest
International Health Exhibition, to be laid on 6 in, of cement
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concrete. The blocks need not be more than 2 in. thick and
6 in. long by 8 in. wide. They should be dovetail grooved at
the buttom, burnetized before using, and bedded in cement.
Powdered cemeut should be brushed into the interstices after
the laying is complete, and the surfuce well washed with pure
water and left clean.

Deal, pine, pitch pine, oak, walnut, teak —most kinds of
wood will do, which may be planed or polished, and laid in
any variety of pattern, equivalent in beauty to a parquet floor.
Where there are no basements it wonld be better that all the
rooms should be thas paved, the difference in the purpose of
the rooms being expressed by the character of the c{esign and
the quality of the material used. Vitreous porcelain tiles are
best for passages, being both impermeable and not slippery on
the surface. But excellent tiles of every kind are now avail-
able for the purpose, and are most easily kept clean.

IMPERMEABLE WALL CONSTRUCTION.

In the second Flace, let us consider briefly the case of the
enclosing walls of a building. Nothing but the observation of
carefully conducted experiments will enable you fairly to
realize the remarkable porousness of the ordinary building
materials used for the external walls of dwelling houses.

The impermeable qualities of terra-cotta, give to it a fore-
most place in the decorative construction desirable in all build-
ings. Mr. Waterhouse has proved its value as a material for
use in the metropolis. The Natural History Museum has the
exceptional advantage of being, asit were, cased in terra-cotta.
In the erection of buildings of the ordinary porous materials,
however, precautions may be taken to achieve a similar result.
There are a variety of systems for forming hollow walls, the
inner and outer casing being connected with strips of bent iron
galvanized. But hollow walls are not always efficient, and are
rarel rfectly well done, and, of course, leave a space into
whicﬂ gzd air can accumulate, and vermin may some day find
their way and be unable to get out and die, and thus fumigate
the building. The system is costly too, and coversa larger area
than solid walls,

There is another system which makes a wall at once air and
water proof so far as it extends, leaving nothing but the cre-
vices in the ill-fitting of the joiner’s work of doors and win-
dows which only good workmanship can eliminate. It consists
of an asphalt bond between the inner and outer casing, applied
in the followingmanner. Let us suppose a 14} in. waﬁ, on
one side 9 in. of brickwork, on the other 4} in., with 1 in.
division between, the opposite joints being left free of mortar
for about three quarters of an inch each. At every two or three
courses the heated asphalte is poured in, and the crevices all
filled up with this impervions material, and the result is a wall
much stronger than the ordinary wall, occupying no more
space, and perfectly wind aud weather proof. Impermeable
water tanks may thus be constructed, an example of which
may be seen in the Parkes Museum.

In facing with stonework, this will be foand a valuable ac-
cessory, but the preservation of the face of the stone will not
be secured, and another and a wider question is opened up as
to the best kind of preserviug solution for treating stone and
other porous facing materials, and preserving it from the action
of the weather and disintegrating gases afloat in the atmos
phere, and found to be so destructive in London, and the
manufacturing towns of the provinces. But before discussivg
this question, let us return to the impervious walling, to ob-
serve that there is still a weak point not rendered imp:egnable
to damp air.

DAMP COURSES.

The asphalte must not only be applied vertically but also
horizontally at the foot 0. the wall and at the ievel of the
lowest floor adjoinirg. In fact, the asphalte may be continued
at the level of the underside of the wood block basement floor-
ing, and so seal up the walls and floor.

The horizontal course in walls is called a damp course, and
is usually applied, but when it is absent the result is that damp
rises in the walls forced up by the pressure of the ground air
by the variations of temperature, by capillary attraction, &c.,
and the plaster becomes demoralized and fails off the walls,
and considerable discomfort and expense is the consequence.

PRESERVING SOLUTIONS,

This was the subject of an interesting discussion at the
Institute many years ago, under the presidency of the late S.r
Wm. Tite, and in the iransactions ot the Institute the whole

* matter was very carefully reported. I invaiiably specify that

" climate as a rule; but if used, it should be put on with 12

the stonework shall receive when in a dry state, two coats of 8
solution, the effect of which is to render the surface of the stone
comparatively irnpernieable, at all events, -till such a time a8
the stone has had time to weather and form its own skin an

natural protector from the weather. In fact, wax an | gum are
dissolved in a spirit, and the solution is applied with a brush
ou dry stonework ; the spirit volatilizes, au. the congealing o
the rest forms a skin as thick as the stone is impregunated ; tW0
coats are usually sufficient.

At Hanover Church, Regent Street, may be seen three differ-
ent processes, none of which have as yet shown signs of failure.
The builling had become perfectly black, but very few signs 0
decay had tuken place except in the towers, and [ was desirous
of removing the soot without taking away the weathered sur-
face of the stone, and this 1 achieved by the use of the wet
steam jet. I also discovered that the portions whizh had beeB
treated with linseed oil when first erected fifty years ago he
not decayed to any extent, while the rest was so far gone that
the greater part of the stones had t» be replaced.

Of course a great deal of the defective stone we see arises
from injudicious selection ; there is good and bad stone ©
every kind, and unless pains are taken not only to select the
quarry itself, but to mark the approved stones at the quarryy
and then to see that they lie in the building on the same be
that they lay in the quarry, disappointment must ensue what
ever the solution you employ. Solutious should only be usé
to preserve good stone, not to make bad stones pass muster.*

THE ROOF.

A very few words must suffice to dispose of this subject:
having regird to our limitations as to time. It is mot ®
intention to speak of flat roofs of fiieproof construction, 81
covered with impermeable materials of various kinds; ©°
viously they are rarely required, and, when wanted, only need
to be well executed to answer the purpose intended. But the
ordinary house roof is a thing that forms a hat to a building’
it Toay or may not have projecting eaves, or a brim to the hab
but it is always presumed to rise above the greater part of the
topmost rooms, and to form an air space protective of the 1P~
mates from the extremes of heat and cold. That this is but ®
presumption is, in many cases, only too true, and the cruelty
of putting servants in slate, or even metal-covered attic®
within a few inches of the outer air, is often forgotten alike by
the builier who sells and the master who buys his family
residence. :

The ordinary specalative house-builder gets the thinnest
slates, often absorbent of moisture and permeable by the sun 82
wind, and he fixes these with common nhils to sappy battens’r
secured to light rafters at the least available gauge, instea
making every third slate 1:p the first at least three inches, 87,
be fastened with two copper nails to each slate to inch rot J
boirdiug, throu.h which the snow may be further prevent®”
from finding its way by putting an intermediate layer of "oe
dorous felt, and thus keep back the heat and the cold and tba
;lain and the snow, and form a sound external covering to ¥

ouse. .

Zinc does not last above a dozen years in the Eﬂ!{h’h

and without soldered seams or anything to hinder its free 9:;
pansion or contraction, and should be put in much thick
than is customary —not less say than No. 15 gauge. .

Lead forms the best and most durable roof covering Pr;:,
perly laid, of sufficient thickness—say 5 lbs. weight for tts~
square foot for ridges-and flashings, 7 lbs for gutters and fla
But nothing is more effective than tiles, and nothing, ¥ g
well done, warmer in winter or cooler in summer. The Bfosele
tiles are admirable in colour and hardness, the

Projecting eaves are a great protection to the walls; and \
projections on the fice of the walls for cornices, labels, St”ngosd
should all be well under-cut, not only becau-e of the 8,
effect of a sharp shallow, but because the water is thus prr.
vented from ruuning down the face of a building and disfig”
iny it, and making it damp.

VENTILATION.

. i n

It is not my purpose to enter very deeply into the q“”twm

of ventilating and warming, but it is obviously necesssr. af*

make suitable provision for ventilation not only for the p,bo
poses of human respiration, but for the sustenance ©

ith
* I have had models made of an ordinary brick wall, and O“%wppl‘
asphalte core, both of whioh [ have fitted with caps to show th
sage of the air through oue and its exclusion in the other.
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healthful condition of the materials used in the cons‘ruction
ot a h({u~‘e. Dry rot, and other forms of premature decay,
f"’g induced by the want of a free cirenlation of air about the
Places where it apprars, the best proof of which is that by the
Mtroduction of the air the growth of the fungusis airested. As
c ave already remarked, the exclusion of the air from the en-
h Osing roofy, walls, and basement floors of dwellings renders
e Necessary to provide ventilation of a simp'e kind, and I shall
onclude my paper with a few remarks upon the subject.
a If we have sumethir g to learn from foreigners of the scientific
PIJl[catlon of the principles of warining and ventilating great
g:‘ub]lc buildings, as I have elsewhere shown, foreigners have
t C}}ll to learn trom us of the domestic comfort derivable from
Ofﬁf omely fireside of the English people. That it is wasteful
uel is true ; polluting to the atmosphere cannot be denied.
orzz’ﬁrthelgss, it is the best system of warming and ventilating
iule?ary living rooms. But few rooms have any corresponding
in ths’ and so to supply the omission, whizzing draughts come
rough the keyhole and crevices of the doors and windows
er vors, and even (hyough the walls themselves.. When
i €is no fire the aspiration by the chimney-flue is wuch
Minighed, but might be maintained throughout the summer
re ithe use of a ring of gas-jets just over the mouth of the
syit“e"; There are circumstances, however, under which this
isdem is inapplicable, and the guidance of a professional man
€8lrable in all cases.— The Building and Engincering Times.

————t

MIND IN MAN AND BRUTE.
BY GEORGE J. ROMANES.

ﬂsslltx‘r 1;] is true *“The proper study of mankind is man,”
e"ite Yy the study of pature has never before reached a
Whic Ory of thought so important in all its aspects as that
Proa };.m our own generatior., it is now for the first time ap-
Ching. Afier centuries of intellectual conquest in all regions
o m: bhenomenal universe, man has at last begun to find that
of ant‘y apply in a new and most unexpected manner the adage
Strop 'quity, “Kuow thyself.” For he has begun to perceive a
li ing IlTOba‘?lll_ty, if not an actual certainty, that his own
ife g nature is identical in kind with the nature of all other
the'nind that even the most amazing side of that nature—nay,
lﬁdge 08t amazing of all things within the reach of his know-
Ou‘the human min- itself, is but the topmost inflorescence
ap. eWighty growth, whose roots and stem and many branches
:::‘k iu the ubyss of planetary time.
for thepmblem, therefore, which 'n this generation has now,
PTObley rst time, peen presviuted to human thought, is §he
of 1 131 of how this thought itself has come to be. ~A question
cen eepest importance to every system of philosophy has
whelhealsed by the study of biology, and it is the question
of the T the mind of man is essentially the same as the mind
Some MOWGr animals, or, having had, either wholly or in part,
only i 2¢T mode of origin, is essentially distinct, differing not

exiztk:ﬁcgfgre"' but in kind, from all other types of physical

gr l;::t; then, let us consider the question on purely @ priori
een g, The proces: of organic snd of mental evolution has
life au,;un‘e‘% 1o be continuous throu.hout the whole region of
Oa gro“l":lmll_ld, with the one exception of the mind of man.
1t anteeq s of u very lurge analogy, therefore, we should deem
hery g ently improbable that the process of evolution, else-
lermipg) u]luiurm ard ubiquitous, should be interrapted at its
xteny o [;llase ; and | thiuk thut, looking to the very large
cousldera[ 116 analqu, this au‘\eoeden't presuwption i3 really so
e ver le that it could' only be fairly coun_terbalanced by
bet“een Y eogent and unmistakable facts, showing a difference
Tendey it“?’llual and human psychology se distinctive as to
e ggy|gq I the nuture of the case virtually impossible that
the ever have graduated into the other. This I posit a8
ext onsideration,
atpe, ’i’:'fll Testricting ourselves to the & prior: aspect of the
eve,-’y iu‘:.“!"lu?stmnnl:le that human psychology iu the case
& Procegg of 1vidual human being presents to actual observation
lnfape o gradual development, or evolution, extending from
ro e":‘inhvood; and that in this process, which begins
ere iy 1,0 < of meutal life and may culminate in genius,
8resg, Sllclv-v ‘ere and never observable a sudden leap of pro-
Liother di‘f‘? the passage of one order of psychjcal being 1nto
beref, . stinet iu kind mightreasonably be expected to show.
by gy, It is a matter of observable fuct that, whetler or
40 1utelligence dilfers Irom animal in kind, it certamly

S —

admits of gradual development from a zero level ; and to this
we must add that, so long as it is passing through the lower
phases of that development, it assuredly ascends through a
scale of mental faculties which are pari passu identical with
those that are permanently presented by the psychological
species of the animal kingdom. These facts, which I present
as a second consideration, tend still further, and I think most
strongly, to increase the force of the antecedent presumption
against the process of evolution having been discontinuous in
the region of mind.

Again, it is likewise a matter of actual observation, that in
the history of our race, as recorded in documents, traditions,
antiquarian remains, and flint implements, the intelligence of
the race has been subject to a steady process of gradual de-
velopment—a general fact which admits of any amount of
special corroboration by comparing the psychology of existing
savages, where the process of evolution in the past has not been
so rapid or has in part been arrested, with that of tivilized
man. This is the last consideration that I shall adduce of the
a priori kind, and its force consists in the fact of its proving
that if the process of mental evolution was interrupted between
the anthropoid apes and primitive man, it must again have
recommenced with primitive man, and since then bave con-
tinued as uninterruptedly in the human species as it previously
did in the animal species. This, to say the least, upon the
face of the indisputable facts, or from a merely antecedent
point of view, appears to me a highly improbable supposition.
At all events it certainly is not the kind of supposition which
men of science are disposed to regard with favour elsewhere ;
for a long and arduous experience has taught men of science
that the most helpful kind of supposition-which they can bring
with them into their investigations of nature is that kind
of supposition which recognizes in nature the principle of con-
tinuity.

TakKing then, all these @ priori considerations together, they
must, in my opinion, be fairly held to make out a very strong
prima facie case in {avour of the view that there has been mo
interruption of the developmental process in the course
of psychological history, but that the mind of man, like
the mind o? animals—and, indeed, like everything else in
organic nature—has been evolved. For these considerations
show, not only that on analogical grounds any such interrup-
tion must be held as in itself improbable ; but also, that the
human mind unquestionably admits of having been slowly
evolved from the zero level, seeing that in every individual
case, and during many past millenniums in the history of our
species, the human ming actually does and has undergone the
process in question. )

In order to overthrow so immense a presumption as is thus
erected on & priori grounds, the p:ychologist must fairly be
called upon to supply some very powerful considerations of an
d posteriors kind, tending to show that there is something in
the constitution of the human mind which renders it impossi-
ble, or, at all events exceedingly difficult, to imagine that it
cau have a genetic relation to minds of lower orders. Knowledge,
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PASTEUR'S REMEDY FOR HYDROPHOBIA TO BB
INVESTIGATED. .

We learn that Pasteur has communicated the results of his
four years of investigation of the nature of hydrophobia_and
its cure to the French Academy. He asks this eminent body
toappoint a commission to examine and report upon his results.
The Academy has acted upon this request, and has appointed &
number of eminent men to institute a board of examiners to
make the necessary investigation. Lo

The essential portions of Pasteur’s communications to the
Academy we quote below, from the Popular Science News :

“1, if the poison of rabies be transmitted from the dog to
the moukey, and then from monkey to monkey, ita viralence
diminishes with each inoculation. 1f the virus which has been
thus enfeebled by inoculation from monkey to monkey be then
retransmitted to a dog, a rabbit or a guinea-pig, it still re-
mains attenuated. In other words, the virulence never returns
at once to the degree found in the mad dog of the streets.

9. The virulence of the poison of rabies is increased when
it is transmitted (rom rabbit to rabbit, or from guines-pig to
guinea-pig. When the virulence has ghun {ncreue'd, and
reached its maximum in the rabbit, the virus still retains th.e
high degree of virulence. when transmitted to the dog, and is
evidently much more iutensely virulent than the viras of the
mad dog of the streets. Under these conditirns, indeed, the

e e e
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poison is se virnlent, that when inoculated into the circulation
of a dog, fatal rabies is the invariable result.

8. Although the virulence of the poison is intensified in
its passage from rabbit to rabbit, and from guinea-pig to
guinea-pig, it requires many successive inoculations before it
recovers its maximum virulence, when it has been previously
attenuated in the monkey. Further, the poison found in the
mad dog of the streets,"which, as I have just said, is far from
being of maximum virulence, when it 1s inoculated in the
rabbit, requires to be passed throngh many individual rabbits

before it attains that maximum.

*“If we apply rationally the results I have just communi-
ctated, we can easily render dogs proof against rabies. The
investigator may have at his g: the virus of rabies in
different degrees of attenuation ; the non-fatal kinds preserving
the economy from the effects of the more active and fatal kinds.
Let us take an example. We take the virus of rabies from a
rabbit which has died, after inoculation by trephining, at the
end of a period of incubation exceeding by several days the
shortest period of incubation commonly met with in the
rabbit. This period invariably occurs between the seventh
and eighth day after incubation by trephining with poison of
meximnm virulence. The virus from a rabbit with the longest
incubation period is inoculated again, by trephining, in a
second rabbit ; the poison from this rabbit in a third. Each
time the poison, which is becoming less and less virulent, is
communicated to a dog. The latter is at length found capable
of resisting a poison of fatal virulence. It becomes, in fact,
entirely proof against rabies when the poison of the mad dog
of the streets is introduced into its system, either by intra.

- venous inoculation or by trephining.”

. The proposition for testing his discovery by a commission is
this : *The crucial test which I would propose would consist,
in the first place, in taking from my kennels twenty dogs proof
against rabies, and placing them side by side with twenty dogs
intended to serve as my witnesses. We should then have thess
forty animals bitten successively by mad dogs. If the facts
which I have enunciated are correct, the twenty dogs which 1
believe to be proof against the disease would all remain healthy,
while the twenty witness dogs would become infected with
rabies. In a second and not less conclusive experiment we
should take forty dogs—-twenty vaccinated before the Commis-
sion, and twenty not vaccinated. The forty dogs would then
be inoculated by trephining with the virus of the mad dog of
the streets. The twenty vaccinated dogs would be proof against
the infection, while the other twenty would all (fie of rabies,
with symptoms either of paralysis or madness.”’

R e L —

PRZEVALSKY'S WILD HORSE

REAT interest is, attached to the question of the
origin of our domestic animals, and especially to
thot of the horse—which is generally supposed not now
to exist in an aboriginally wild state. Every fact bearing
upon this subject is of importance, and the discovery by
the great Russian traveller, Przevalsky, of a new wild
horse, more nearly allied to the domestic horse than any
previously known species, is ceytainly well worthy of
attention.

The horses, which constitute the genera Eguus of
Linnzus, and are the sole recent representatives of the
family Eguide, fall naturally into two sub-genera, as was
first shown by Gray in 1825 (Zool. Journ. i. p. 241)—
Eguus-and Asinus. L

The typical horses (Eguus) are distinguishable from
the asses (4sinus) by the presence of warts upon the hind-
legs as well as upon the fore-legs, by their broad rounded
hoofs, and by their tails beginning to throw off long hairs
from the base, instead of having these hairs confined, as
a sort of pencil, to the extremity of the tail. Up to a
recent period all the wild species of Eguus known to
science were referable to the second of these sections,
that is, to the sub-genus Asinus, known from Eguus by
the absence of warts or callosities on the hind-legs, by the
contracted hoofs, and by the long hairs of -the tail being
restricted to the extremity of that organ. Of this group
the best known species, commonly called wild asses and
zebras, are (1) the wild ass of Upper Nubia (Egwus
t@niopus), probably the origin of the domestic ass; (2)
the wild ass of Persia and Kutch (Z. onager) ; (3) the

hemippe or wild ass of the Syrian Desert (E. kemippus) ;
(4) the kiang or wild ass of Tibet (£. kewrionus) ; (5) the
quagga (£. guagga) of South Africa; (6) the Burchell’s
2ebra (E. burckells) of Southern and Eastern Africa; (7)

.the zebra (E. sebra) of Southern Africa. As already

stated, these seven animals all possess the characters 0
the second sub-genus Asimus as above given, and no
recent species of horse referable to the first sub-genus
(Eguus) was hitherto known to exist on the earth’s sur-
face, except the descendants of such as had been formerly
in captivity.

Under the circumstances great interest was manifested
when it was known that Przevalsky, on his return from
his third great journey into Central Asia, had brought
back with him to St Petersbutg an example of a ne¥
sgecies of wild horse, which belonged, in some of 1t5
characters at least, to true Egwus. .

This new animal was described in 1881 in a Russian
jaurnal by Mr. J. S. Poliatow, and dedicated to its dis-

‘coverer as Egquus prsevalskii.

The recently issued German translation of Przevalsky’
third journey! enables us to give further particulars of
this interesting discovery. :

Przevalsky’s wild horse has warts on its hind-legs 25
well as on its fore-legs, and has broad hoofs like the trué
horse. But the long hairs of the tail, instead of com-
mencing at the base, do not begin until about half-way

Przevalsky’s Wild Horse.

down the tail. In this respect Equus preevalskii 15 i:o
termediate Detwecen the true horse and the asses. It 2 e,
differs from typical Zguus in having a short, erect xpaﬂi
and i{n having no fore-lock, that is, no bunch of haﬂ'sN
front. of the mane falling down over the forehead. ugh
has Przevalsky’s horse any dorsal stripe, which, altho%’
by:no means universal, is often found in the typical ho pole
and is almost always present in the asses. Its W
general colour is of a. whitish gray, paler and whitef .5
neath, and reddish on the head. e legs are It
to the knees, and thence blackish down to the hoo %
is of small stature, but the legs are very thick and m:ﬁcf
and the head is large and heavy, The ears are ST
than those of the asses. qris?

Przevalsky’s wild horse inhabits the great Dsung.
Desert between the Altai and Tianschan Moun
where it is called by the Tartars “ Kertag,” and b
Mongols “ Statur.” It is met with in troops ©
five to fifteen individuals, led by an old stallion.
parently the rest of these troops consist of mares, ¥
all belong to the single stallion. They are lively anif ghty
very shy, and with highly-developed organs of
hearing, and smelling. nd #7¢

‘They keep to the wildest parts of the desert, 30

* “ Reisen in Tibet und am oberen Laut des Gelben Flusses in de2 [7'gs8

1879 bis 1880,” von N. von. Prschewalski. Aus den Russi
.Deutsche Gbertragen von Stein-Nordheim. (Jena, 188¢.)
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UPPENBORN’S ELECTRICAL MEASURING INSTRUMENT.

Fia. 2.

pproach. They seem to prefer cially the
mdi'tﬂch, and to be sb:ey to do longpwithonmter.’

is wild horsencan oa{y be mmedl i dmz:i in

e hunter must live in the waterless districts,

?.::‘m dopend upon a m};ﬂly of water from melted snow.

Well be believed, such an expedition during the sever-

take o lof winter into the most remote part of the desert, must

" east a month. Dauring the whole time of his stay in

thiy Desert, Prezevalsky met with only two hen{l of
In';nd Orse

Ain he and his companions fired at these animals. ‘With
lik.mu:tfhed head and upmd tail the stallion disappeared
ad b tning, with the rest of the herd after him. Prezevalsky
theiy tn?mptmonu could not keep near them, and soen lost

o ks.  On the second occasion they came upon them
ang th"‘ side, yet one of the herd discovered their presence,

The . 7eve all gone in an instant.

Sureq 2ingle specimen of Prezevalsky’s horse su uently pro-
8¢, Ol:u?' the Museum of the Academy of Siences of
Buropy. burg, and is the only example of this species in

e PP e
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UPPENBORN’'S ELECTRICAL MEA SURING
INSTRUMENT.

i'?::ynumber of the measuring instruments recently devised
deligye 5 o2t The practical man is not satisfied with the
cann °t°b‘:BMment of the physicist, whilst the latter, of course,
Denty Satisfied with the results of the measuring instru-
over .g:;n@d by engineers and technical electricians, how-
noe d‘ctOry for industrial purposes. Both this circum-
of the no0 the variety in which the actions of the current and
of iy, aguetic forces are manifested have led to the abundance
UPNnb:nts which meet with Puctical applications.
Tenty s apparatus, both for the measurements of cur-

8nd of eletromotive force, gi ir indications i
, give their indications in con-
m:“’ of the action of the current upon an eccentric disc.
Upper consists of soft iron (shown in Figs, 1 and 2 on the
t:{‘;?? of the zinc plate upon which the instruments sre
knif...d 3 it is fixed upon an axle, which rests with steel
8% upon steel planes. To the disc are fixed a pointer

of aluminium and a counterpoise, which tends to bring the
pointer to the zero point of the scale.

The oores of the electro-magnets of both instruments are
fitted with threads, and can be a] ted 3to-the disc by
meu.z:i of a sorew, thus rendering the apparatus more or less
sensitive.

When the instrument has been adjusted, the core can be
fixed in its position by means of a nut on the screw.

The apparatus for measuring currents is distinguished from
that for measuring electromotive force by the manner of wrap-
e e it the p oo wyepping the oo~

of the ocopper. For wrapping the e!
magnet of the voltmeter there ;i)s used a pure and well insulated,
but very thin copper wire. On both sides of the lower of
the electro- et in the latter are applied the coils of & re-
sistance, which can be introduced or removed by the plug
shown at the foot of the zinc plate, 8o as to regulate the sensi-
tiv%eu pelon imm;:& ted empirically. In consequence

680 & tus are uated em . 4
of their eol:xpv‘o:ienoe and their use 1i)n thelyr installations ar-
ranged by Schuckert and Uppenborn they have come into very
exgndedb‘;“' ukes also magnetic mete the same princi

mborn m etic moters on .

ple. pp';he action of the electro-magnets to be tested for their

etism upon the eocentric causes it to rotate. To its diso
is fixed a torsion-spring leading to a button. By turning this
a second index attached to it is brought to zero, so that the
angle of torsion may be read of. It is then pr portional to
the square of the effective magnetiam., Asa already estimated,
the indications of this instrument are sufficient for practical
purposes,—Electrical Review.

Tur Pusg or SmoxErs.—From experiments made upon
the pulse and temperature as affected by smoking, it has been
found that the rate of both is increased. Let the average tem-
perature of non-smokers be represented by 1,000, then that of
moderate smokers would be 1,008 ; and while the heart of the
former class was making 1,000 beats, in the latter there would
be 1,180 in the same space of time. This quickening of the
action’ of the heart is considered & dangerous symptom.
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PETROLEUM FUEL FOR LOCOMOTIVES.
(Continucd from page 243.)

Mr. Bedson remarked that his firm, b»ing manufacturers of
charcoal iron, had at one time a laige quantity of charcoal dust
to get rid of, and that they had utilized it by mixing it with
refuse petroleum and burning it, but the price of petroleum
advanced and its use was discontinued. Mr. W. 8. Tomkins

cinted out that the locomotive boilers shown in Mr. Urqu-
Eart’s diagrams could only be regarded as make-shifts or ad-
aptations of existing boilers; he believed that when Mr.

rquhbart designed special boilers for petroleum fuel, it would
be found that the construction could be much simplified, the
present expensive copper firebox being done away with and
other changes made. r. Boyd, he added, had referred to the
difference between the fuel consumnption in the summer and
winter months during Mr. Urquhart’s trials ; this, he said,
was always so in Russia, the consumption in water being
largely increased by the inclemency of the weather, &c.

r. Cardew, of the Indian State Railways, next spoke as to
the use of petrolenm as a disincrustant in locomotive boilers.
In the Indian State lines they had exceptionally bad water to
deal with, this water containing alarge proportion of sulpbates;
80 much so that the boilers hag to be washed out after every
100 milesrun. With a view of obtaining the deposition of the
solids in the form of dust, the introduction of Rangoon oil had

ing and to produce leaky tubes, &c., so much so that when an
engine using it went out they never quite knew when it would
get back again. Eventually, however, they found that by
using very minute quantities of the oil they got the desired
result without these inconveniences, and the practice ulti-
mately arrived at was simply to paint the interior of the tender
tank with kerosene each time the boiler was washed out. The
application of kerosene as an anti-incrustator had been made
on several Indian railways, but he believed that on some it had
been given up as being too ticklish to manage.

Mr. Druitt Holpin observed that he had for years success-
fully used petroleum as an anti-incrustator in boilers supplied
with worse water than that found in the Punjaub (with the
character of which he was acquainted). The boilers in which
he had used it were of the Lancashire type, 7 1t. in diameter
by 30 ft. long, and from a pint to one ard a half pints of petro-
leum was used per boiler per week, the petroleum being put
in the beilers through the safety valves on Monday mornings.

The President, in bringing the discussion to a close (the
author not being present), remsrked that he agresd with the
statements in the paper as to the heating power of petroleum,
but the latter, of course, varied much in quality. If we were
to employ petroleum in place of coal for firing boilers in this
country the effect would be a rise in the price, which would in
turn render its use prohibitive. He agreed also with the desira-
bility of carefully adjusting the air supply 80 as to obtain the
best results, imperfect combustion heing a serious cause of loss.
With regard to a remark made by Mr. F. C. Marshall, he ob-
served that as the rate of transmission of heat through the heat-
ing surfaces of a boiler fell off as rapidly as the difference of
temperature on the two sides of a plate was diminished, it
would never be possible practically to even approximately fulfil
the conditions which Mr. Marshall aimed at, the additional
heating surface required to approximate to this re-ult being
such as to renderit impiacticable. A speaker had referred to
the firebricks in the furnace as forming a ** regenerator ;" this
was incorrect, as the bricks trapped no heat which would other-
wise be lost, they merely acted as equalizers of temperature.
With regard to the differences which appeared in Mr. Uiqu-
hart’s paper between the relative evaporative powers of petro-
leum and anthracite and their relative economic powers as fuel
in locomotives, he pointed out that in the latter case, the
result was affected by the heat absorbed in generating the
steam used in injecting the fuel, and other losses. The ad-
mission of this steam to the furnace might also become a source
of loss. Ot course if the steam was decomposed heat would he
absorbed and the total effect of the two operations would be
ail ; if, however, the combination did not take place a loss
would ensue. In conclusion he proposed a vote of thanks to
Mr. Urquhart for his paper—a vot: which washeartily carried.
- Engincering.

——— PP

CovERING THE HEAD.—In arecent paper, Dr.Almond refers
to the custom of covering the head out of doors and uncovering
it within doors as very injurious, as making people so sensitive
to draughts of air as to cause them to take cold.
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been tried, but at first the result was to cause excessive prim-
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THE HISTORY OF A LIGHTNING FLASH.
BY W. SLINGO.

Lately we have all felt, I doubt not, a considerable amouunt
ofinterest in the various phenomenaattending thissummer’s un-
usu:lly heavy thunderstorms, accompanied, as they have been,
by vivid lightuing diseharges of a more or less hurtful nature.
The list of di-asters published in Knowleige, No.143, might be
very materially augmented were we to record such damage as
b been wrought since that Jist was compiled.

There is not, I suppose,in the mind of any intelligent man at
the present day a doubt as to the electrical origin of a lightning
flash. The questions to be considered arerather whence comes
the electricity ? and in what way isthe thunderstorm brought
about ? In attempting toanswer these queseions, sight must
not bz lost of the fact that the very nature of electricity is in
itself almost sufficient to baffle any effort put forth to ascertain
from lightning, as such, its whenee and its whither.

It is possible, however, with the aid of our knowledg~ «f
static electricity, to arrive at hypotheses of a more than chi-
merical nature. In the first place, that our sphere is a more or
less electrified body is generally admitt=d. More than this, it
is demonstrated that the different parts of the earth’s surface
and its enveloping atmosphere are variously charged. As 8
consequence of these varying charges, there is a constint series
of currents flowing through the various parts of the earth,
which show themselves in such telegraph-wires as may lie 1B
the direction followed by the currents. Such eurrents are
known as earth-currents, and present phenomena of a highly
interesting nature. But, apart from these electrical manifesta-
tions, there is generally a difference of electrical condition
between the various parts of the earth’s surface and those por-
tions of the atmosphere adjacent to or above them, Inasmuch
as air is one of the very best insulators, this difference of condi-
tion (or potential) in any particuliar region is in most cases
incapable of being neutralised or equilibriated by an electric
flow. Consequently the air remains more or less continually
charged. With these poirts admitted as facts, the question
arises, Whence this clectricity ¥ There have been very many
and various opinions expressed as to the cause of terrestrial
electricity, but far the greater portions of such theories lack
fundamental probability and indicate causes which cinnot be
regarded as sufficiently extensive or operative to produce suc
tremendous effects as are occisionally witnessed. 1 take it that
we may safely regard the evolution of electricity as one of the
ways in which furce exhibits itself, that, in other words, when
work is performed electricity may r:sult. When two bodies aré
rubbed together, electricity is produced, so also is it when tW0
connected metals are immersed iu water and oue of them is dis-
solved, or when one of th: junctions of two metals is raised t0
a higher temperature than the other junetion. T will go further
than this, so far, in fict, as to maiuvtain that there is reason:
able ground for supposing that every movement, whether it b8
of the mass or amongst the coustituent particles, is attende
by a change of electrical distribution, and if this is true it may
easily be couceived that ivasmuch as motion is the rule of the
universe, there must be a constant series of electrical chang®®
Now, these changes do not all operate in one direc'ion, 00F
are they all of similar character, wheunce it is that not only are
there earth currents of feeble electro-motive force, but thab
this E M F is constantly varying, and that, furthermore, elec
tricity of high E M Fis to be met with in various parts of th®
atmosphere, :

With earth currents we have here very little to do. The
rotation of the earth iv in itself sufficient to generate small cuf”
rents, and the fact that they vary in strength at regular periot 8
of the day and of the year enforces the suggestion that the satt
exerts considerable electrical influence on the eirth. Lettin8
it be graut.d, however, that the earth is variously charg’*?
how comes it that the air isalso charged, and with  electricit
of greater trnsion than that of the earth itself 2 It was pointe!
out by Sir W. Grove that if the extremities of a piece of platt
num wire be placed in a candle flime, one at the hottom 8%
the other near the top, an electric current will flow throus
the wire, indicating the presence of electricity. If an electrifi?
body be heated, the electricity escapes more rapidly as the te‘“;
perature rises. 1If a vessel of water be elect ified, and th
water then converted into steam, the electiic charge will
rapidly dissipated, If a vessel containing water be electritiets
and the water allowed to escape drop by drop, electricity W’d
escape with each drop, and the vessel will so0. he dischars®
We regard it as an established fact that the earth has alW*’Yu
a greater or Jess chargs ; whence it is safe to assume thab !

e
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}:‘:ep“focess of evaporation which is going on all over the sur-
Nn'ol the globe, more particularly in equatorial regions, every
pon;c e of water, a< it 1ises into the air, carries with it its
o oct(]'n' however minute that portion may be, of the earth’s
‘“Tfanc c?large. This small charge distributes itself over the

i ce of Qhe aqueous particle, aud the vapour rises higher and

8her until jt reaches that point above which the air is too

aprert‘) support it. 1t then flows away laterally, and as it
tolt‘h‘)aches colder regions, gets denser, sinking lower and nearer

ed § e earth’s surface. The aquecus particles, becoming reduc-
T 8ize, the extent of their surfaces is proportionately reduc-
redu, E fol'ows that as the particles and their surfaces are
“haine » the charge is confined to a smaller sul_‘facq, and
lan 8, therefore, a greater * surface density,” or, in simpler
E]eg‘t‘:_‘-'?. 8 greater amouut of electricity per unit of surface.
“ ntat‘lms?y’ a8 _al;ove set forth, is in what is lgn‘own as th.e
bein ltc condition (to distinguish it from electricity which is
prop%rtl'ﬂnsferred in the form of a current), when it has the
uetor y of ¢ repelh.ng itgelf” to the utmost hm;ts of any con-
the o, “;On which it may be confined. This will account for
ang W?lr e finding its way to the surface of the water particles
°harg,, furthermpre account for the greater density of the
a‘"fuc;as the particle gets smaller and has the extent of its
face of rapidly diminished. It may be mentioned that the sur-
the i, 8 sphere varies as the enbe of its radius. Returning to
ave rc‘l«"slon of the state of affuirs existing when the particles

i agineached their highest position in the atmosphere, we may
e no:ﬂ:hat they set themselves off on journeys towards either
the ¢g)q or the south pole. As they pass from the hotter to
tombip, €I regions, a number of particles coalesce ; these again
visiblee With others on the road until the vapour becomes
Weight a8 cloud, The increased density implies the increased
towgpq’ 21 the cloud particles, as thev sail pole-wards, descend
fory, ist esurface of the earth. Assuming that a sperical
of I’értsi ']”3lptained throughout, the condensation of a number
the fonf €3 Implies a considerable reduction of surface. Thus,
tight t“‘ts of two spheres vary as the cubes of their radii, or
twigg 11, ¢ CUbe of 2) drops on combining will form a drop
Beeiy, e}:adu\s of one of the original drops. We may safely
a 'll?t‘ undreds and thousands of such combinations to take
e mop ila clou(} mass is formed,in which the constitnent parts
a sie or less in contact, and, therefore, behave eleqtpcal]_y

ay ‘lmulngle conductor of irregular surface, upon .wn_lch 18
Ovey theate all the electricity that wae previousely distributed
Pose it Surfaces of the millions of particles that now com-

llct':s‘ §:nden°y of an electric charge upon the surface of a con-
Beare, to take upon itself a position in which it may approach
Reugpyy; t° 80 equal and opposite charge, or, if possible, to attain
Othey clon: It, then, a cloud has a charge, and there is no
: teartlllld above or near it, the charge induces on the adja-
Ing the a 8urface, electricity of the opposite hind. Thus, assumn-
Cent op uud to be charged with positive electricity, the sub-
CXerg 4 s" will bo in the negative state. The twoelectricities
nee 1r O B8 tendency to combine or to produce neutrality,
. €re i3 a species of stress applied to the intervening
tar 0s8ibly the ¢'oud will be drawn bodily towards the
10T or less rapudiy, according as the charge is great or
rryiy % on the other hand, the cloud may roll on for leagues,
the o B 1ts influence with it, so that the various portions of
ch"“ged Underneath becomes successively cherged and dis-
_Shom;s Lhe cloud progresses cn its journey.
h‘ghly eht € cloud be near the earth, or should it be very
Eregqy ag t‘"g*'d, the tension of the two electricitics may be so
by thig Tegi Overcome the resistance of the interveniug air ; and
the stance should prove too weak, what happens ¢ How
hghtnih wcharge show itselt? 1t takes place in the form of a
=0, mgy 1 20 and passing from the one surface to the other
Worg orly ¢, simultaneously from both —produces neutrality
€88 complete,

bere 1,
the Sutfj:ds fecently been a little discussion in these pages on
Cerye ;:t of igutniug, some having stated that they dis-
Cart ow ischarge to 1ake place npwards—that is, from the
. O:Tds the cloud. | will not venture so far as to say
Poggjy) Dot the direction of the dischaige is discernible;
10 te)) 7 " ash may sometimes be long enough to enable one
Upoy ’e :t L have nevir so seen it, and have always looked
ah ji Ye as a deceitf 1 member—v.ry. *‘The lightring

elf R
bever lasts more than luukouo of a second.” It is,

er, j .
° WB;&‘:“ as likely that a discharge may travel upwards as
t the chargg 3 hat'controls the discharge't Does the quality

that is to say, is the positive or the negative
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more prone to break disruptively through the insulating me-
dium ? Investigations with Geissler’s and other tubes contain-
ing highly rarefied gases have made it tolerably clear that there
is a greater ‘‘tearing away” influence at the negative than at
the positive pole, and if two equal ball+, containing one a posi-
tive and the other a negative charge, be equally heated, the

negative is more readily dissipated thao the positive. But, so
far as we at present know, this question enters into the discus-
sion scarcely, if at all. Our knowledge seems rather to point to
the substances upon which the charges are collected. The self-
repellent nature of electricity compels it to manifest itself at
the more prominent parts of the surface, the level being for-
saken for the point. The tension of the charge, or its tendency
to fly-off, is proportionately increased. And if at a given mo-
ment the tension attains a certain intensity, the discharge
follows, emanating from the surface which offers the greatest
facilities for escape. The earth is generally flatter than the
cloud, whence in all probability, the discharge more frequently
originates with the cloud.

Should a lightning flash strike the earth and produce direct
neutrality, it is possible that no-damage will result, although
this again is not always certain, because when the cloud charge
acts inductively upon the earth it produces the opposite (say
negative) charge on the nearer parts, the similar (or positive)
state is also produced at some place more or less distant. Some-
times this ‘“‘freed” positive (which, by the way, accumulates
gradually and physiologically imperceptibly) is collected at
some portion of the earth’s surface. When the negative is neu-
tralised by the discharge, the freed positive is no longer con-
fined to a particnlar region, but tends to dissipate itself and a
shock may be felt more or less severely by any within the
region. Or, again, a similar shock may be experienced by a
person standing within the negative zone on the neutralisation
of the charge.

1 may take the opportunity here to mention a highly interest-
ing and instructive incident observed on local telegraph circuits
during a thunderstorm. The storm may be taking place at some
distance irom the point of observation. The electrified cloud
induces the opposite charge beneath it,the similar charge being
repelled. It is noticeable that the needle of & galvanometer,
starting from the middle position,” goes gradually over to one
side, eventually indicating a considerable deﬂectiqn. Suddenly,
owing apparently to a lightning discharge some distance away,
the force which caused the deflection is withdrawn, and the
needle rebounds with great violence to the opposite side. In a
short time, the cloud becoming again charged on its under
surface, and recommencing its inductive effsct upon the sub-
jacent earth, the needie starts again, and goes through_ the same
series of movements, a violent counterthrow following every
flash of lightning. .

If we can so far control our imagination, we may conceive
the earth to be one large insultated conductor, susceptible to
every influence around it. If, then, the 9anh, as a mass of
matter, behaves as above indicated, there is no plausible rea.
son for declining to regard any other large conducting. mass in
a similar light, and, as a body capable of being subj ected more
or less completely to the various impulses affecting the earth.
In other words, a large mass of conducting material, partially
or perfectly insulated is, during a thunderstorm, in considerable
dauger. With this portion of the subject I shall, however,
deal more fully when discussing the merits of lightning pro-
tectors.

Lightning discharges do not take place between cloud and
earth only, but also, and perhaps more frequeutly, between
two oppositely-charged clouds. We then get atmosperic light-
ning, the flash often extending for miles, This form of light-
ning is harmless, and in all probability what we see 18 only a
refloction of the discharge. The oft-told tale of the lightoing
flying in at the window, across the room, and out of the do'or,
or up the chimney, is all moonshine, and before dealing with
lightning protectors I intend to expose some of the fallacies
concerning lightning. Were the discharge to pass through a
house it would infallibly leave more decided traces and do more
damage than simply scaring a superstitious old lady now and
again, Many people are often and unnecessarily frightened
during a thuuderstorm, but it may be safely predicted that a
person under a roof is infinitely safer than one who is s_ta_ndlng
alone on a level ground, and making himself a prominence
inviling a discharge. Rain almost invariably accompaniey the
discharge, and the roof and sides of the house being wet, they
form a more or less perfect channel of escaps should & fiash
strike the building.—Knowledge.
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HIGH PRESSURE TURBINE,

This illustration is taken from the 'Fhotograph of one of the
best descriptions of these Patent Turbines. It is workin
from a clear head of 92 feet, or 40 lbs. per square inch, an
producing 80 horse-power, while making 450 revolutions per

i
WIWT

_ iy

minute. The guides, buckets aud sluice are made of the best
gl_l‘r;-metal ; and the Turbine runs with perfeot freedom £ro®
vibration.

S

’_——"’_

PORTABLE BRIDGEHS,

At the Paris Universal Exhibition of 1878, Mr. Alfred
Cottrau, of Naples, the well-known Italian bridge constructor,
exhibited models of a system of portable bridges, which at-
tracted considerable attention, and for which a silver medal
was awarded. Since that time Mr. Cottrau has introduced
many modifications and improvements in his system, and in
its latest development, it forms an important collection at the
present Turin Exhibition, under the general title of Politetra-
genal bridges, and made by the Ironwork Construction Com-
pany, at their works in Castellamar (Stabia).

hatever may be the span (within limits), the width and
the load to be carried, briti?ea made upon this system, are built
up of three elements, Figs. 1, 4, and § connected by means of

bolts and keys, and washers, as in Fig. 6 and 7. As 6x8%F 5
of bridges constructed on this system, the elements, Flg“‘u
and 5, weigh respectively 220 1b., 108.5 1b., and 22 1b-s
therefore very easy of transport. The combination and  einsd
of these bridges, even by unskilled labour, or by MO
troops, is easy and rapid, but with properly trained E
span of 85 feet, can be completed within an hour. ltmli‘li""
that there exist other and well-known systems of "o
bridges, the erection of which can be effested in even 8
time, but the sgecial advantage which Mr. Cottrau
that while portable bri on existing systems are n! i
limited in their spans, his principle is applicable to rels
large openings, the weights of the component parts re
always the same ; moreover, the strength of the s

be modified according to the load which has to be
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PORTABLE BRIDGES,

Fo;q 6 a}'z{) 7.
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m
el:;henmter ease and economy of tramsport. The several | ment, suitable for spans ap to 74 {t., the ’anela are bolbhed end
Strain t; 3¢ made of steel, and are calculated for a working | toend and form a single intersection trellis. Fig, 13 z; ows t:
d"“blg?l about 7 tong per inch, which, under necessity may be | method of obtaining greater stiffness, by bolting the elemen
8 1g g, "ithout danger to the safety of the structure. There | together in the direction of their greatest depth, 1t:;it;wo sl:;fm
the inygpy 08 to enlarge on the various advantages claimed by | of panels may be secured side by side, one senesl ! ngh
Sutor for this system. For military and other temporary | longitudinally through the length of half a pane ‘xlx: such a vz:y
'hich ::’u}’m‘tabilit , rapidity of execution, and strength, | as to obtain a double intersection trellis. As is shown 11; o
thag g0 old natyra) y be tested far closer to the ultimate limit | cross sections, Figs. 10, 11, and 12, the mnsveml::ppo t‘l:e
onlq issable in ordinary and permanent struc- | obtained by means of similar elements placed s ltlweﬁn 8
howev:n dualities which speak- for themselves. We may, | longitudinal girders at intervals, Fl%o 8, 10, an a snlow an
bﬁd&esr' devote some space to a notice of some of the typical | arrangement in which the width is about 10 fi., and only ong
' Whiereeted from different combinations of the elements, | ponel is employed. In Fig. 12 two such Xnnels are used, an
§0.8%6 illustrated by examples at Tuin, the width ie inoreased to 16 ft. 1f desire tlu;go} clements msy
tng "%, 12 show an application with girders-4 £, 13 in. | be introduced, and the width increased accordingly. W
% N, agdapted for ordinary rosd traffi, for the passage of | additional strength is required, as for the passage o ;:g’
“ad for moderately heavy vehicles. In this arrange- | artillery, two light channel bars with top and bottom pl
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can be introduced instead of one as indicated. From experi-
ments that have been conductad with su-h bridgrs as we have
described, it has been found that a bridge of 50 ft. span, com-
posed of 27 elements, Fig. 1, 36 elements, Fig. 5, and 654
bolts, weighs about 3.4 tons, and wiil carry safely a uniformly
distributed load of 11 tons, or a waguon weighing 4 or 5 tous
may be sent over it with safety. A second Lridge, 79 ft. span,
of the same type is alsn extremely light. Compnsed of 42
elements, Fig. 1, 12 elements Fig, 3, 56 elements, Fig. 5, and
1050 bolts, and weighing about 5.8 tons, its sife working load
is 41 1h. per square foot, and it can carry a vehicleof 7 tins.

Bridges up to 82 ft. span, adapted for heavy military service,
secondary roads, &c., can bo constructed according to the type
Fig. 13, and experiments have been conducted with them,
showing that with a total weight of structure of 8 tons, &
uniformly distributed loal of 17 tons can be safely canied.
For larger openings and heavier loads, the elements can be
doubled as already explained, so as to make double inter-ection
parels, or the width and number of main girders may be in-
creased. Such a bridge 131 ft, span, weighing 495 lb. per foot
run will cairy a load equally distributed of 165 Ib. per square
foot, with a strain of less than 6 tons per square inch.

A further development of this system, carried out by Mr.
Cottran, is for the construction of railway bridges, either for
contractors, for military purposes, or for temporary work, and
by suitably combining thae different elements, spans relatively
considerable can be very rapilly constructed. Equally the
same ¢l-ments can be used in the construction of piers as shown
in Figs. 14 and 15.

In a large raajority of cases bridges constructed on this sys-
tem can be put together, ou one bank of the stream they are
to cross, and be launched into their ultimate positions, the ex-
treme lightness of the structure rendering this operation com-
paratively easy, and withoutany dingerous strain heing thrown
upon the steel during the operation. ~ And should it be found
advisable to halance the bridge during the period ot launching
this can be easily effected by adding a sufficient number of
pavels in the ordinary elements,

The great amount of care and ingenuity which so eminent
a bridge constructor as Mr. Cottrau has bestowed on the
¢laboration of this system of portible bridges, will doubtless
command for it the attention of contractors, military authori-
ties, and othersinterested in a practical solution of estiblishing
temporary communication, rapidly and efliciently, esp-cially
in countries where the transport of materials is difficult and
costly. We shall probally take an opportunity of again re-
ferring to this system,— Lngincering.

———te——— ——

THUNDER STORMS.
BY JOUN TROWBRIDGE.

Benjamin Franklin once remarked, in substance, sadly to a
frirnd, ‘It isnow eight yvears since I showed that maunkind
could be protected from the danger of lightning by lightuing-
rods ; vet there is hardly a house in Phiadelphia provided

- with them.” The heuart of the great American philosopher
would be greatly warmed if he could percrive the activity of
his dirc.ples, who waylay every builder of a house, and
awaken tears where all was peare b fore.  There is no qu-stion
oftener usked of the professor of physics than this: ¢“Shall I
put lightoing-rods ¢n my house, wnd, if I erect them, what
r+hould be their torm and position 1  Personally I have given
the following abbreviated answers: ““If your house is sur-
rounded by ta'l trees, or if there are higher hiouses in your im-
mediate neighborhood, 1 should trust to the trees, or kindly
Jeave the expense of your lightning rods to your nrighbor. 1f
your house stands alone, a prominent point in the land-
sc: pe, on a cliff, or remote from trees, I should be in fivor of a
properly placcd lichtning-rod. I should place two or three
porut: d 1ods three or four feet ahove the highest point ol the
house ; aliow the metallic rod, which shou'd be at least one-
half a square inch in sectiou, to rest, without glasginculators,
upon the house ; connect all the tin sheathing, the copper
gutters, the gas and water pipes with this lightming-rod ; and
con(}lu’cc the latter, by the shoitest course possible, to wet
carth.”

These answers seldom conclude the correspondence, however,
although one ge erally prefers to leave to the neighbor the
exp nse of erectivg hghtning-rods.
houses having been struck which are situated lower thau one’s

One brings instances of

neighbors, and are surround:d with tall trees which over-tapped | pipe or to a body of water, plicing one or two Leclan P

the houses ; and one askswith a shudder, * Can T connect MY
gas-pip»s with alightning-red " Ind-ed, the writer or wvl{l g
be autherity on lightning rods has not an easy life before hitd-
He musf not only satisfy the timid heart of the believer 17
him, but he must also fight with all his knowledge the braze®
limb of-ignorance and superstition, who starts with the postd
late that no scientific man knows any thing concerning thundef
and lightning, and that the true knowled ze has been revg&le
only to himself while working in a cornfield. Itisnotlong sinceéy
that an American professor of physics was sned for twenty©
thirty thousand d.llars damages for maintaining that the me‘S'
bers of a lightning rod company which placed lightning-r0 s
like a letter U upon the roofs of houses were practically quick?!
the theory of this lightning-rod being, that the lightning, if 1
struek ome point of the U, would be dissipated into the air fro®
the other point. There is a lightning-rod company in Mass®
chusetts at the present time which erects lightning-rods on ‘be_
theory that lightuing always seeks electrical earth-currents !
and, if there are earth-cuorrents beneath a house, that houg'
should be protected and the rols led int» the path of the eart
current. 1f, on the other hand, no earth-currents run né?
the house, such a house is safe, and needs no Iightning'“’d:;
The electrician of this firm is self-taught: there are no boo;s
on electricity in his library. He discovers the earth-curre? o
by a forked stick. Not deterred by the fact that there i3 ®
evidence to prove that a discharge takes place betwee? i
charged cloud and a current of electricity in the ground, 8%}
mor« over, no evidence to prove that earth-cuirents moveé v6
regular paths through the earth, and, indeed, no cond"”ﬂ‘
evidence of the existence of earth-currents, he persuades €'
the so-called practical electrician to re-arrange the ligh““"g
rods on his house. ert
The student of electricity is therefore called upon to 8°3 po
the grounds of his belief ; and he finds it difficult to convint’
his audience ; for they are, in general, not sufficiently 00"73.
sant with electrical phenomena to appreciate his argume'.’?ct
The position taken by most professors of physies on the S“hji
of lightning-rods is based upon the experiments of Frank
in which he showed that pointed metallic rods, so to SP"iay'
facilitated electrical discharges; the experiment of Faf“(‘ie 3.
by which it was shown that a person, and even the most ich
cate electrical instruments, inside a large metallic cage W fol
was connected with the ground, was unaffected by po“’e':)u.
discharges of electricity between the cage and the prime ‘iby
ductor of an electrical machine ; and the statistics collecte’
the English government, which show, that, since vessels 1tie?
been provided with lightning rods the number of casudi"y
produced at sea from lightning have heen greatly reducel ..y
builling covered by a metallic netting suitably connecte eal”
the ground would be well protected from lightning. The 7
est approach to this condition of s:fety would be to conneC” Lot
the network of metallic conductors about a house Wltl:j the
grounl ; and one argument agiinst placing under groll‘:mt at
network of telephone and telegraph wires in cities i% ?diﬂgs
present, whera they are very numerous, they protect buil pYs
from danger from lightning, This is, of cou se, not t [
where a single telephone or telegraph wire enters a house:
Jatter should alwavs be well counected with the gas of
pipe. In rezard, however, to the beli-f that tall trees, " %he
than the houses in their imme tiate neighborhood, prote® oint?
hou-es, we can point to the well known efficiency of sma”l:l ],,.f
in faci.itating electrical discharges by slow degrees. B pe
and twig is such a small point.  Moreover, during & railh tbe
dripping from the leaves re luces the electrical charge 02 i
tree to the same sign and amount as that of the airin th ,ri*
me liate neighborhood, as is shown by the well-known M %
ment of Sir William Taomson, in which an insulated c8% “gp
which a stream of water issues in drops, is connected WX .8
electrometer ; an'l the latter shows that the metallic canpgof
taken the charge of the air in itsneizhborhood. The tll;‘i’al of
water continually reduc the can to the elect.ical pott ope
the neighboring air. The tree, therefore, can be loqket 1o
as a more important electrical factor than the few salie?
points of a buildiny. ) hwinl’
1t is safe to affirm that not one out of a thousand 1if for th¢
rods at present upon our buildings are of any uses ab
simple reason that they are not led into moist gw“',‘ejtrioﬂ
therefore offer great resistance to the passage of au €./ the
discharge. Any one can be convinced of ths by seraft 2 bi*
lightuiug-rod at any point, conne: ing a bright wire “g
point, and, having led the other end of the wire to v cehé cé

mghe”
t
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in thic v, . .
n ﬂ.”s cirenit, and leading the wire in a north and south di-

l‘iec ‘t‘ll} directly over an ordinary pocket compass. If the
ﬂge Ding-rod enters moist ground, or makes a connection with
itg ;"‘h,. the compass should indicate ad electrical current by
o ‘ﬂegtlon. Generally it will be found that no such earth-
Dection exists, and the lightning-rod is therefore worse than
€88, It should be immediately connected with the water.
thgef’ OF with a spring, or some body of water, To illustrate
grou “‘Cit_ that the mere entrance of a metallic rod into the
charn 18 not enough to insure the passage of an electrical dis-
ax%e to the ground, drive two metallic rods into your lawn,
inelug Suitable distance apart ; connect them by a wire, which
Wire 88 Leclanché or other voltaic cell ; and, having led the
if ym;"'el‘ & pocket-compass in a north and south direction, see
labor obtain a deflection of the needle. . If, moreover, you
Bear tz’-"del‘ the delusion that a surface-sprinkling of the earth
tlor € rods will give an electrical connection, it is best to
awn " the experiment. 1t is probable that several acres of
‘«'trth.woﬂld have to be thoroughly sprinkled before a suitable
N modcounecuon could be obtained. A few experiments with
ceem electrical machine—a Toepler-Holtz machine, for in-

8 i‘wxll readily convince one of the effect of points in dis.
di&ch:g an electrical charge, and of the fact that an electrical
b"twe:ge always takes the path of leust electrical resistance
, uirn two points, Having ascertained these facts, one has
l'l n.ed all the intellectual capital that is possessed by most
lightn;“g'md men. If one apparently discovers that gilded
tiopg f"g‘%nductorﬂ, or twisted ones, have peculiar attrac-
o facy OF the electrical discharges, one leaves the sure ground
dtudy 0f°l‘ the region of the unproven. The difficalty in our
lumcien} under-storms is, that we cannot experiment on a
to foll, tly large scale, and our means are too tardy to allow us
W 5tv:v the exceedingly rapid changes of electrified bodies.
electﬁc © call freaks of lightning are merely the expressions of
e f\)ri aws, co_mbined with the laws of el_asticity of matter.

L} p°8itive'l lightning discharge is an expression of the fact that
t&th of le chi’ll‘g'e is combining with a negative charge along a
Y the cemst Tesistance ; and the air is fractured, so to speak,
Crack °'"pr'ess310n, just as a plate of glass yields in zigzag
Preggio, €0 1t is supported on one edge, and a force of com-
inm |2 @pplied to the other edge. The inflnence of the
Teadj} Tough which the electrical discharge takes place can
eqy Seen by obtaining the electrical discharge iu differ-
thegg Vhe, Such ag carbonic-acid gas or nitrogen, and comparing
Cap °tographs with those taken in free sir. Although we
Y certain phenomena of atmospheric electricity suc-
\p""itive In cyr laboratories, yet we cannot charge a cloud with
ang mlde “Ctricity, and fill the sky with different strata of het
{)nen, thatmr' tis generally believed to-day among scientific
Uleq ¢, the electricity of thunder-storms cannot be attri-
dire ex Sudden evaporation or condensation of moisture ; for
dye to Periment hag failed to reveal any electricity which is
Perj % canses. Mr. Freeman made many delicate ex-
‘;‘!y : 0 the physical laboratory of Johns Hopkius univer-
Tieiyy, Cide the question whether evaporation produces elec-
could find no evidence of any that was due to
d al l;ab Herr Kayser has also lately experimented at the
een“tion Oratory of Berlin upon the elecirical effects of con-
e: Pimeﬁtw“h Personally I feel that all the
' “Pomtio;J itherto conducted on the electricity du: to
cm&ll sea and to condeusation have been conducted on too
i;)ll o eong to test the questien ; and I do not see how they
ey, ucted on a larger scale. When we think of the

Negative results.

8
:l:t'"e, :an Upon which these operations are conducted in
re‘!.of the rle Evaporation from every square foot of the ocean,
‘;ﬂze that apld.c"“qensation through miles of space, we can
.]&ll to be 4N infinitesimal amount of electrical charge, too
trTR® @ oue‘ected in a laboratory, might be integrated into
de'!le ™, and, becoming localized, might produce the

'~sto,.m:s electrical disturbances which we witness in thun.
dep o™ th
.::'lto;m:n' ran we conduct future investigations upon thun-
‘ th s ¢4 bei ® most promising direction for scientific work
N lnnder‘stor:] the establishiment of systematic observatious on
folioge tragt 0‘;' awd on atmospheric electricity in general, over
W cort. Country,
'y r13!11!\ K
lre“?em Th lleﬁp t

.

In certain regions, thunder-:torms

€re is a gener:. i ion that electrical st
tayn X copy g - Impression that electrical storms
ma"e aboutnﬁn Anguage, attracted by rivers, and are more
tiony 1o Uothj 88 budies of water in general. However this
» lo

Dg but systematic daily simultaneons observa-
If the

contj A
btinued, can increase our knowledge.
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government, in connection with the signal-service, should
establish a number of electrical stations throughout the west
and south, where thunder-storms and tornadoes are so frequent,
duily thunder-storm maps might be issued, showing the pro-
bable path of the electric disturbances. Perhaps we should
then see, in districts peculiarly infested by thunder-storms,
certain “‘insnrance.against-danger-by-lightning retreats,” in
which Benjamin Franklin’s lightning-rod should rise from a
small hut, completely covered with a net-work of metallic rods
which are connected with running water or a large extent of
moist earth. The safe retreats would certainly be a great de-
sideratum for many who now suffer greatly from nervous ter-
rors during thunder-storms.— Science.

—e——————
THE SEA HORIZON.

It is amusing to note how ignorant many ordinary seamen
and nearly all sea travellers are of such matters as the dis-
tance of the sea horizon, the way in which a ship’s place at
sea is determined, and other such matters—which all seamen
might be expected to understand, and most persons of decent
education might be expected {0 have learned something about
at school. Ask a sailor how far off 4 ship may be, which is
hull down, and he will give you an opinion based entirely on
his knowledge of the ship’s probable size, and on the distinct-
ness with which he seesher. This opinion is often pretty near
the truth ; but it may be preposterously wrong if his idea of
the ship’s real size is very incorrect, and is sometimes quite
wrong even when he knows her size somewhat accurately.
Any notion that the distance may be very Erecise]y inferred
from the relative postion of the hull and the horizonline seems
Dot to enter the average sailors’s head. During my last jour-
ney across the Atlantic we had several curious illustrations of
this. For instance, on one occasion a steamer was passing at
such a distance as to be nearly hull down. From her character
it was known that the portion of her hull concealed was about
12 feet in height, while it was equally well known that the
e{e of an observer standing on the saloon-passengers’ deck on
the City of Rone was about 30 feet above the water-level. A
sailor, asked (by way of experiment) how far off the steamer
was, answered, ‘‘Six or seven miles.”’ ¢ Bat she is nearly
hull down,” some one said to him. I didn't say she warn’t,
as [ knows on,” was the quaint but stupid reply. Now, it
might be supposed to be a generally known fact that even as
seen from the deck of one of the ordinary Atlantic stenmers,
the horizon is fully six milesaway, the height of the eye being
about 18 or 20 feet, and that for the concealed portion of the
other ship’s hull a distance of four or five miles more must be
allowed : 30 that the man’s mistake was a gross one. And
several other cases of a similar kind occurred auring my seven
day«’ jomney from Queenstown to New York.

The rules for determining the distances of ohjects at,sea,
when the height of the observer's eye and the height of the
concealed part of the remote object ahove the sea-level are both
known, are exceeding simple, and should be wgll known to all.
Geowetrically, the dip of the sea suiface is eight inches fora
mile, four times this tor two miles, nine times for three miles,
and so forth ; the amount b:ing obtained by squating the num-
berof miles and taking so mny timeseight inches. Baut, in
reality, we are concerned only with the optical depr ssfon.
which is somewhat les-, because the line of sight to ghe horizon
is slightly curved (the concaivity of the curve being ‘turued
downward). Instead of eight inches for a mile, the opncal de-
pression is about six inches at sea, where the real horizon can
be observed. Buc, substituting six inches for eight, the rule
isas above given. §.x inches heing half a foot, we obtain the
number of six-inch lengths in the height of au ohserver's eye
by doubling the number of feet in tuat height; the :quare
root of this number of six-inch lengths gives the number of
miles in the distance of the sea horiz m  Thus, suppose tue eye
of the observer to be eighteen fest above the sea errl.; th‘eu.
we double eighteen, getting thirty-six, the square root of which
is 6 ; hence the horizon Iies at » distance &f six miles as seen
from an elevation of 18 fret. For.a heightof 30 feet, which is
about that of the sye of an observer on the best deck of the
City of Rome, we double 30, getting 60, the square root of
which'is 7-7 ; hence, as seen from that deck the horizou lies at
a distance of 7 s miles. If the depth of a part of a distant
ship's hull below the horizon is known, the distance of thit
ship beyond the horizon is obtained in the same way. Thus,
suppose the depth of the part concenled to be 12°feet then we
take the square root of twice 12, or 24, giving 4'9, showing that
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that ship's distance beyond the horizon is 4 %) miles. Hence, P“Tng drawing taken on the dock from the rudder mﬁ
if a ship is seen so far hull down, from the hull of the City of On ““d‘ti morning the weather had sufficiently mo?:; t0
Rome, we infer that its distance is 4 ,% miles beyond the dis. | 0 enable the captain to get the rudder in positio, %o
) 16 horizon, which we bave seen to be 7 7. miles— | "2, it in place, further gn'otoetad by dsiys x-umn!lst
tance of the 2, ° 10 e each side of the ship to the deck amidship, and kep%’ 'y
giving for that ship’s distance 12 § miles. And with like | getting foul of the propellers by guys running to the end
ease may all such cases be dealt with.—Newcastle Weckly | spar projecting over the stern of the ship, then steering g
Chronicle. lines mnnin%through blocks at the end of another spar \P"ips
————————— alencikdnhiﬁ), t ep;:;o bllxwti‘on the m?dil and ss down ”M]y
] . “KNICKERBOCKER.” +  “hus rigged, the ship was readily and su
JURY RUDDER OF THE 8. 8. “KNI steered to her destination, tel;nsmg all ussynhnoe. wmi;‘wg
The Steamship Knickerbocker, Captain Frank Kemble, of | paet Sandy Hook, aud ap channel to the Quarantine 5% gy
the Cromwell Line, from New Orleans, arrived at New York on | 8¢ Staten Island. Captain Kemble telegraphed to his 0% g
Wednesday morning, April 28rd, steering with a jury rudder | and eame to wharf a little ls_ter,‘e?loying only s tug ¥
rigged at sea. Captain Kemble reported that during s heavy | the ship into her berth st Pier 9, N, R. P
north-east gale on Sunday afternoon, about 120 miles S.S.Wy. The Knickerbocker is  large and valuable steamer 82 y9
from Cape Hatteras, the radder and rudder-post were carried | full cargo and forty pessengers. The vessel and Ww
awsy. During the continuance of the gale the steamer was grobsbly worth at least hall' a million dollars. Oa i
steered by’towing a heavy hawser astern, which by judicious use le deserves great oredit for his ability in improviliﬂlg“p
of the sails enabled the vessel head on to wind and ses, and to | successful and ingenious steering appliance, which.onlb '
on the voynf toward New York. Captain Kemble at | steamer to complete her voyage without other asaistanc® 4l
onoe set to work to build & jury rudder on deck, made from | ing her owners and the underwriters from large sslv:
cargo gaffs and spars, with cross-pieces securely nailed aud fas- | other expenses and trouble, which follow accepting
tened with strong lashings and strains, as shown in sccom. | 8% ses.—ZEngincering.
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THE WOLF SAVETY-LAMP.
BY EUGENE B. WILSON, DRIFTON, PA.
(F'.‘”" the Transactions of the American Inatstute of Mining
Engineers.) )
mm development of coal-mines has kezt pace with the facil.
fo“ At command for ventilating and lighting. In fact, it was
of':i‘;ly oustomary to leave unworked those mines, or portions
da r“s in which naked lights could mot be used without

oven Attention was then turned to the ventilation ; but
with improved ventilation, the naked light was often not

safe. The new era in coal mining dates, we may say, as far
back as 1815, when Sir H. Davy and Mr. George Stephenson
discovered the principle of the safety-la.mY. Singe then many
improvements have been added to their lamps, but until re-
cently, nene can be said to have given entire satisfaction ; and
even now the question of more light is being agitated.

The difficulties to be overcome by improvisers were many.
Attention was first directed to the locks, with the view of
making them more secure, and of preventinﬁgthe_ miners from
picking them to light their pipes, or from relighting the lamps
In the mines in case they had been extinguished—such a pro-
oceeding being, of course, highly perilous in fiery mines. The

=1

WOLF-MUESELER SAFETY LAMP, ' .
JOASBIN TYPE.
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improvement of locks was not found, however, to be perfectly
effe ctual, since the miner could, by the aid of his picker, ra'se
the wick of the lamp to such a height as to draw the flame
through the gauze and thus light his pipe. L-gislature, then
made 1he act of smoking in fi-ry mines a criminal offense ; but
even this did not put an entire step to it, nor could it be
guarded against since the pickers were indispensable in order
to raise and tiim the wick. On the other haund, could all the
miners have been convinced that in drawing the flame through
the gauze, they put in j-opardy their own as well as the livis
of others in the colliery, and thus persuaded t» cease from the
practice voluntarily, still the danger would not be entirely re-
moved ; for we have it from no less an authority than Mr.
D.rlington, that sparks may fly off from the lamp when the
picker is used, and that one spark would be sufficient to cause
an explorion.

The next attempt was to invent a lamp which would not
pass the flame through the giuze when moved rapidly. The
Boty lamp on being immersed in an atmosphere highly charged
with fire-damp, becomes extinguished. But the miner thus
finds himself in an unenviable position, since he cannot re-
light his lamp, and must, consequently, remain in the dark or
grope his way back to the fire-hoss to have his light unlocked
and relighted—a dangerous undertaking at best.

What was needed was a lamp, the lock of which could net
be tampered with ; the wick of which could not be raised ; and
which did not require a picker, and could be extinguished or
lighted at pleasure without opening. .

Such a lamp is the invention of Mr. Wolf, of Zwickau,
Saxony. A friend of the writer brought one of them from Ger-
many last fall, and it has been greatly admired for its simpli-
cits, efficiency and safety. The accompanying drawing shows
Wolf's improvement as attached to the Mueseler lamp, which
which was considered by the Belgium Commission of 1868 to
be the best, and the use of which was again made obligatory
by a royal decree in Belgium in 1876, as it had been also in
1864, before the Commission re-examined the question. The
Mueseler lamp is, like the Clanny, a modification of the Davy
in which a glass cylinder is interposed between the wire-gauze
cylinder and the body of the lamp, so that the light of the
flame is not diminished by the wire. The Mueseler lamp has,
however, also a sheet-iron chimney inside the gauze, which is
said to have the «ffect that the light is extinguished by a strong
draft or by an oblique position. The Mueseler lamp burns
vegetable oil. The Wolf lamp, on the other hand, burns ben-
zine, which is less expensive, gives a brighter and more uniform
light, and does not deposit soot. The consequence is, that a
much finer wire-gauze can be used, with great increase in safe-
ty ; and the miner does not need to pick his flame or clean his
lamp during the shift, the wick being made of mineral wool.
The opening of the lamp is prevented by a lock which is
operated by a magnet ; and as it is not necessary to open the
lamp to relight it, all legitimate occasion for doing so in the
mine is removed.

The body of the lamp, W, which contains the benzine, is
packed with mineral wool, to prevent spilling. Thus held, the
benzine is itself no source of danger. The flame may be made
larger or smaller, to a limited and not dangerous extent, by
the screw S, working in the collar M. The arrangement for
lighting is not cleatly shown in the drawing. It is similar to
tuat which is so commonly sold hy tobacconists for lighting
cigars, cousisting of u tape, carrying at intervals small per-
cussion-wafers. The dctted lines between A and Bindicat: in
a gencral wey, the position in the lamp of this arrangemient.
The button B operates both the feed of the tape upward (hing-
ing a fresh purcussion-cap to the poiut of ignition A) and, by
means of a spring, not shown, the tripping of the lever which
explodes the cap. This lever isshown in the drawing in con-
tact with the tape-holder at A, as it would be just alter the
explosion of the cap.

In the latest edition of Serlo’s Leitfaden zur Bergbaukunde
(B-rlin, 1684), vol. ii., p. 453, the above-mentioned advantages
of the Wulf Jamp are evumerated (brt po drawingis given);
and it is added that the lamp is said to go out when dangerous
proportions of fire-damyp are present, aud also to burn in *‘bad
wir,”’ long alter vil lamps have gone out. It certainly ~eews to
the writer to be the nearest approach to a perfect safety-lamp
which we have at present. There is, of course, yet room for in-
vention. We want more light, and better instrumental means
of warning when fire-damp 18 present.
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THe SIBERIAN PoLAR SEA.—Petermann’s Mitteilungen It’l“:o

discusses the observations on the Vega on the temperature a7

* sa'ineness of the sea-water. The accompinying diagrams 8h0

very clearly to how large an extent these ate’ affected by the
warm water of the Siberians rivers.

EartiuQuakks AND THE CHANGE oF PosITION IN THE
Eavti's AXIs —At a recent meeting of the Geographic®
Society of San Francisco, C:l., Vice-President Stevens read
interesting paper on the movements of the poles of rotations 0
the change of position in the earth’s axis, considered as
cause of earthqnakes and the recent - reat convulsion of natt
in Italy, Java, and Alaska. The various causes which may 8
supposed to produce this change of position in the earth’s “xr_
of several degrees, were considered, and their relative 11}"’0(1
tance discnssed. Chief among these causes were mention€
the deposit of immense bodies of sediment, as by the rivefs.”
Thibet in Central Asia. The disputed question of the solld‘.n
or fluidity of the iuterior of the earth was also considere
its bearings upon the subject. The conclusion was that .tm,
problem presented was one difficult of solution, but the t
might come when it would be so clearly demonstrated that tw
wonder would be why the matter had been thought so obsedf™

LirE oN THE PLANETS.—The conclusion of the whole mﬂt":;
says Prof. McFarland, as far asastronomy and physics ca “ﬁ_
tell, is this, that the four large outer planets have not &,
ciently cooled down to allow life on their surface such 83 ©
sec on the earth ; that Mars gives all telescopic and spect!
scopic probabilities of conditions compatible with life 83 ot
see it ; that the earth certainly for millions of years has be
covered with multifarious life ; that of Venus and Mercury ¢ty
have no certain knowledge, and that the satellites are Pré in
certainly not fitted for such life as is on the earth; thaty *
particular, our moon has no water and no atmosphere, ¢
quently no climate or vegetable life. If thesun and the Pl"“f‘;
continually lose heat, then there will come a time in the hts
future when the son itself shall go out in everlasting ﬂlgn]
and the planets cool down so that the “ eternal snow " W0 o
be hot compared with the degree of cold throughout all sp
where everything shall be dead.

THE SaLMoN YieLp.—Mr. Huxley’s report of last
salmon fishing confirms his owun assertion that very li Iy
knewn about the influences which regulate salmon 8UPMy,
The taking of salmon and sea-trout has increased and d‘“:uy
ished in defiance of all theories, and Mr. Huxley is e‘l‘l:e of
unable to establish any consistent relation between the 8% g
salmon and the proportion of grilse present in succeeding e o
# large take being sometimes followed by scarcity, and swi'b
times by abundance of grilse. Mr. Huxley’s sympathy 6
manufactures has grown with his experience, and while bo 1o
knowledges the imporance of the nvers, his confidence 1B Pyg
power ot jegislation has diminished with experience, “t oub
still insist on the necessity of it. The two points brough the
by the continued éxperiments of Mr. G:orge Murrays °’iw
British Museum, are that the fungus may attack fish "
whole skins, and otherwise perfectly liealthy, and that “'; the
flgss of lime in the water is not a predisposing cause ©

isease.

Bunnixg WET or Dry CoaL.—The question of burni?8 Tf:l}
in a wet or dry state is still being discussed in the Eng 'S
journals, a large amount of both theory and practical i? 0. i
tion being set forth. One writer says that, although. 1 nob
generally conceded to be tiue tkat wet bitumincus cosl Wa fo¥
produce as much steam in a boiler as dry coal, there 87 .de
figures to substantiate this. The result of aseries of test®s _ple
recently with much care, are regarded as having, cons It of.
weight in the determination of the points involved. ~o
pears that a mass of wsshed slack, holding 18 per cel:i’ o
water and 9 9 10 per cent. of ash, evaporated 5 7-10 pou®
water per pound of fuel, while the same coal with only Kivd
cent. of water made trom 8 to 8 5 10 pounds of steaw ; m jik®
due allowance for moisture by reducing to a siandar ‘ol
quantities of coal free from moisture, a direct loss o attef
cent. is shown in using wet coal. In reference to this ms w
a contemporary says : Part of the prevalent impreﬂs“’.nn it

the greater value of the wet coal is based upon t‘hfy

S ———
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]l:lf:me.Way orother the water itself is converted into gas and
is al; ;’Vll_h great effect, but this in the vast majority of cuses
'hllste uslon. The water on the cosl as thrown on the fire
ate Decessarily be slowly heated and at length fally evapor-

o 'Y an absorption of heat from the burning fuel Leneath it.
at lh:"POP thus given off passes away under the boiler and out
to the "tlﬁck, carrying with it a volume of heat corresponding
Stack “Mperature of the waste gas at the entrance to the
the c:)a“d also, wha}: is far more important, !he heat due to
whole h\f{erslon of this whole amount of water into stram. The
Moy of the heat thus absirbed is an absolute loss, and the

® Water there is in the fuel the greater this loss must be.

lntgo%n CARPETING.—What is described as a w_ond carpet has
°°"\iyst een patented by Herren I_(uny& Marx, of l\[l}lllcl‘l.. It
ins\peds of prepared wood fibre, filted by the aid of oxidizad
Which 1-011 and colaring matter ou to a jute fabric, the back of
thyg t?ttf" Is covered with a coat of varnish. The material
easi] 0 l:alned i3 said to have.a pleasing appearance, can be
takex};c aned and repaired, is warm, noiseless, and cin b'e
deng up like carpets and quickly relaid on a change of resi-
in yeop g ¢ surface can be produced either flat or with designs
Ag wlﬁ ls) ight relief. The coloring is homogeneous throughout.
in som € seen from the above description, the wood carpet is

€ Tespects not unlike our linoleum. The price is said to

the povever, much lower, while durability is also claimed for
"ew material,

i“%ullqi EW SaALTPETRE BED.—To the eastward of Cocha-bamba,
iﬁcov:la’ South Amgnca, an 1mnense saline deposit has })een
e i Ted near the village of Arané. Aualysea by Mr. Sace,
of gy tg.'edlents are potassic nitrite, 60.70; borax, and traces
dissolvtml water, 30.70 ; organic matter, 8.60 per cent. On
plentir"l'g this mixture in boiling water aud cooling it, a
on Whil?h crystall zation of pure saltpetre is obtained. The soil
byt w0 the bed lies is brown aud inodorous when it is dry,
gulbhhe-g Moistened it gives out an olour of carbonate and
i c°lnb’ Tate of ammonia. M. Sace has found it composed of
ganie mllatlble residue, 74.20 ; borax aud salts, 15.50 ; and or-
T in alter with water and ammoniacal salts, 10.30 per cent.
ofphof‘;m‘)usnble 1esidue is formed of a very fiue sand, and
The salr: late of lime, magnesia, and iron, in Jarge proportion.
the gy Petre hag evidently originated from the oxidation of
pmdqu(’maCal salts of the soil in presence of potash and soda
they re( by the slow decomposition of the schists on which
the Sui; he potassic nitrate has mounted by capiliarity to
hag bee 226 of the goil, whilst the deliquescent nitrate ol soda
of the c“ drawn by the rains towards the dry and warm regions
Worke, ©8st, where it forms the beds of nitrate of soda actualiy
fogpq'j "% Chili. ~ As immense quantities of fossil bones are
beqy t 0 the 50il around Arané, it is possible that the saltpetre
L r:"”» Which are capable of supplying the whole world,
dilgy; Sult of the decomposition of & vast deposit of ante-
A2 animal repains.
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The proposal of Col.
de Lesseps to flood the dry bed of the Shotts
geria, and thus create a North Aftican iuland
et with a good deal of unlavorable eriticisin
Tebch Acadeny of Sciences, one entie, M. Casson,
ldeg 1hg that, though M. Roudaire has abandoned the
thoy l“ the Shotts wus the Triton Bay of the ancients, and
e 1. mni-sion of Inquiry has pronounced ucfavourably
Prejrct, Le, M. Roudaire, sull cliugs to his onginal
Uuther cnitie, M. Letourneux, ptotests agaiust the
,ino".ernmeyt glving any couuteuunce to th:: scheme,
Loy '13 ojinion, would cauge the complete ruin and de-
% Beiud-el-Dj rid and Souf, M. de Lesscps has te-

1" theory {Eﬂ CTiticis iy, l'hat M. Roudai e has uot uban‘dond
Y bt 4t the Shotis is the same locality as the Triton
&g pe o 00 the coutrary, is siill engaged in supporting it ;
txq ins Ints out _that the Freuch Academy of Sciences has
Oleoyey (oo broject and regarded it in a favourable light.
b5 he gug, ¢ Commission, nominated Ly M. de Freycinet,
28 nepe, i""" d”monatya}cd the advantages of the plan, and
e e,pn:“l’l’roved of it, aud, though they will Lot assist
Arriey . CUEY are far frow wishing, to oppose it, provided
ad eenout by PIivate meaus. A group ot projeciors have
of 4 lotmed and wiil begin to cousiruct a port at .thc
s'rle Oucd-Melab, a work whuse 1mportauce requires
et“”‘llolf.‘ sluce there is no sielter on the Tuumsian
€0 Tuuis and Tripoli, a distauce of some 420

i
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Porroisk O1L AND LEATHER.—A new industry is growing
up on the Atlantic coast, whica may soon, in a great measure,
sapp’ant the loss to that portion of the Union of the whaling
business. Small vesselsare now being fitted vut to cateh por-
poises, which are very numerous on the At'antic ccast and
bay-, and which have hitherto at'racted very lit:le attention
in an industrial point of view. Oue of these vessels recently
arrived in Philadelphia with 75 fat porpoises from which the
folloning products were expecied : 1,000 g dlons of oil, 3,750
pounds of hide for leather, and 15 tous of: phosphate. The oil
is «aid to be equal in value to sperm ; leather from this sonrce
is pronounced equal to the hest French ealf. It has been made
in swall quanties for some years in Kugland and Germany.
The fish ure caught in a large sea net, with wings a mile long,
by which they are inveigled into a sack some 60 feet wide by
24 deep and 120 feet long. The 75 fish above alluded to were
caught in two hauls, buth being made in one day. 1If the
above items ure correctly stated, 1t will be readily s-en that
the business might be wade a very lucrative one,

Tue Lost Rivirs oF Ipano.—One of the most singular
featwies in the scenery of the territory of Idaho is the oceur-
rence of dark, rocky chasms, iuto which creeks and large
streams suddenly disappear and are never more seen. '[he
fissures are old lava channels produced by the outside of the
mass cooling and forming a tube, which, when the fiery streamn
was exhausted, has been left empty, whilst the roof of the lava
duct, having at some point fallen 1n, present there the opening
into which the river plungesand is lost. At one place along the
Suake, one «f these1ivers appears, gushing from a clett high up
in basaltic walls where it leaps a catarast 1uto the torrent be-
low. Where this stream has its origin, at what point it is
swallowed up is absolutely unknown, although it iy believed
that its sources are a long way up in the north csuntry, Be-
sides becoming the chanuels of streams, the lava conduits are
frequently found impacted with the ice masses which never
entirely melt.

NEw ELEcTRIC BATTERIES.—A novel thermo-chemical bat-
tery has been invented by M. Viucent Riatti, professor in the
Polytechnic School at Torli (ltaly). The production of the
current results from the difference ot temperature of two layers
or strata lyingat d.fferent levels in a vessel filled with liquid.
The cell consists of a wooden box or vessel traversed by two
copper pipes placed the one over the other, and separated by a
distance equal to about half the height of the ves:el, which is
filled with a solution of sulphate ot eupper. A current of steam
passes through the upper tube, and a currgut of cold water in
the lower, with the effect that copper is deposited on the latter,
while the substance of the former 1s reduced. By changing,
from time to time, the position of the tubes, equilibrium is
established, 'This battery is said to work well and not to
polarize, but up to the present no practical information as to
1ts puriormance has been published, and cousequ-ntly we can-
not do more than call attention to the privcipls of 11s action.
M. Grimte.d, of Vienna, has devised a modification of the Qal-
laud battery, in which there is ewployed a glass vase divided
in two by 4 mid partition half the eight of the vase. The two
upper halves are thus in free communication, while the two
lower halves are separated by the parttion. In the bottom of
oue of the cells is placed the disc of copper; the zine is at the
top of the other. By this arraugement the deposition on the
copper of black particles mlliug_frum the zine is qquud ; at
the sawe t me, however, ths resistance of the_cell is increased
and its cost augmented. A modification of the Lt'c!auuhg
element has received from its author, M. Fein, of
Siuttgard, the name * immersion battery.” 1t consists of a
glass vase at the bottom ot which is placed a layer of binoxide
of manganese. The vase is closed by a cover carrying a «aibon,
aud a ning ot zine.  An inverted flask filled with & solution ot
chloride of ammonium keeps up the supply of hquid.

Tug FINLAXD Porar ExvEpiTioN.—M. Lemstrom h.a_s pub-
lished the chief 1esults of the Fnland Polar expedition of
1883.84. The scientific observations were made at Sodankyld
(latitude, 67 deg. 24.6 min. north; longitude, 27 deg. 17.3
win, east cf Greenwich) and at Kultula (latitude, 68 deg. 29.5
miu, north ; longitude, 26 dg. 38.4 mm. east), The vurth
curients were studied from Septewber, 1882, to September,
18383, ut the same time as the Wwagnclic variatons,  Two cou-
ductord ol copper wire, running frow vorth to south and east
to west for about 5 kilometres, terminated in platinum plates
buried to a depth of 1.3 metras, The wires were insulated on
telegraph poles and a seusilive galvanometer was interposed in
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the circuit of each. Wires of iron were also used with plates
about 2.5 kilometres apart. At Kultala the earth plates were
-plunged in the river Fralo and its tributaries. With a Mascart
electrometer giving eighteen divisions for a volt, and with the
galvanometer, the perturbing forces due to the polarization
could be eliminated, From the fact that the variations of car-
rent in the east and west was very slight, M. Lemstrom is in-
clined to believe that there is a belt of earth currents round
the pole. The magnetic variations were found to be intimately
associated with those of the earth currents. The atmospheric
currents were observed with a wire network. At Kultala, four of
these nettings of wire, with brass discharging points and zine
earth connections, were erected at different heights on a moun.
tain side. With these it was found if two discharging nets of
similar construction and at the same height were connected
tv%gether through & galvanometer, no current was observed.

ith one net higher than the other, and both connected, a
current was sent from the higher to the lower. The electro-
motive force of the currents observed did not rise above. 826
volt (on March 20). Near the surface of the earth there is a
layer of air which has a much greater electric density than
layers higher up. The minimum dznsity was formed at a height
of 3 to 9 metres. During the aurora the atmospheric current
was always positive, that is to say, going from the atmosphere
to the earth ; at some other times it was negative, With regard
to the artificial aurora sometimes seen crowning the discharg-
ing networks, M. Iamstrom states that they showed either
diffused light, or visible rays. They were observed by the
naked eye and by the spectroscope, which showed the lines of
the polar aurora. A &tltz machine working in connection
with the wires could reinforce the effect under favourable cir-
cumstances. If the moon was high the phenomenon was never
seen with the naked eye.

AN IMPROVED COMPOUND FOR PLASTERING OR STUCCO
‘Work.—The object of this invention is to furnish an improved
plastering for a finishing coat for ornaments, mouldings, statu-
ary, and the like. This compound is coloured uniformly
throughout, and requires no subsequent labour, in tinting the
surface, nor is it discoloured and defaced by the acratches on
the surface, like ordinary tinted walls. It may also be made
waterproof, so as to be uninjured by repeated wuhinlgs, or by
steam. My improved composition consists of the following
ingredients : 1 take by measvre one part of air-slacked lime,
one-half of a part of fine sand, from one-half to two-thirds
of a part of rice flour, and one.fourth of a part of fine salt
if beach sand is used, otherwise one-half of a part. Then
1 mix dry, with.the desired colouring matter, preferably
dry aniline colours, being careful to make the mass homogene-
ous by thorough.y mixing its elements to ensure uniformity
of colour and avoid streaks. When about to be applied to the
wall or other surface I render the mass plastic by adding suffi-
cient weak glue in which has been dissolved, while boiling,
from ten to twelve grains of bi-chromate of potash to each quart
of the liquid, for the ﬁu se of rendering the finished surface
waterproof. When the liquid is added the whole is stirred so
as to effectually moisten all the ingredients, and intimately
incorporate them into one mass of uniform oonsistencz and
colour, It is then spread over the foundation coat with the
trowel, in the same manner as any fine plaster. Walls finished
with my compound may be frescoed either in oil or water
eolours as readily as ordinary walls, For stucco or other fina

" work I sometimes substitute plaster of Paris for the lime, ahd
reduce somewhat the proportion of sand and salt, while retain-
ing the full percentage of rice flour. Less colouring matter is
needed than when lime is employed, The elements are mixed
and stirred with the weak glue as already described, adding the
bi-chromate of potash as stated, when it is desired in either
case to make the surface waterproof.

THE ENTOMOLOGY OF A POND.—(Knowledge.)
BY E. A, BUTLER.
(Continued from page 2054.)

Passing on now to the stouter-bodied, shorter-horned flies,
our only example will be the insect called Stratiomys chame-
leon, the common chameleon fly, which belongs to a family
containing several aquatie representatives. It is a broad, flat.
bodied insect (Fig. 1), with a velvety black body, adorned with
yellow markings, and is a near relation of those lovely, glossy,
metallic-looking flies, with long, dark wings, and bodies of a

greenisb, ish, golden, brassy, or bronzy tint, that are

+wards the tail, is chiefly remarkable for t

often seen sucking the honey of flowers in damp places, or sun;
ning themselves, and displaying their beauty on the leaves ¢
trees, The are not launched in rafts, like thoss of gnatss
but laid in overlapping rows, like roofing glates, on the under
side of the broad leaves of the water plantaip, Alisma planiagd:
The larva, which is of an elongate form, Eering greatly t°‘f
e perfect star ©
dbout thirty feathery hairs it carries at that extremity.
usual, this circle of hairs is intended to assist in the respiratory
function. To breathe, the insect slowly rises to the surfac®
by serpentine wrigglings, and remains suspended thers, the
coronal hairs acting as a float, and@ by their capillary attra®
tion cansing the water to recede from the respiratory ori o0
which is situated in their centre, so that air can be taken in #
leasnre, When this has been effected, the insect closes its
ir star somewhat as one would shut an umbrella, and slowly
descends to the depths again, carrying with it the spoils of t2°
outer world in the form of a silvery globule of air entsngled 1
its plume. Its jaws and other appendages of the head are i
constant ‘motion, creating currents which bring to it t
minute creatures on which it feeds. During larvahood, th‘“&
it does not very greatly depart from the general style mt
method of life of the gnats and other long-horned flies, bt
when we come to the next stage we notice a great differenc®
Hitherto we have found the pupa shaped like a large comm®
and breathing by appendages attached to the thoraic regio®;
In the chameleon fly, however, a totally different artangeﬂ“i”
is made. The true pupa is formed within the old larva sk
which retains its form so that but little change, except an ‘1'}’
flexibility of body, is apparent outwardly. The pupa lts‘;th
however, reveals all the organs of the future insect, and mik‘
its wings and legs folded lengthwise along its breast looks 1
8 miniature Egyptian mummy. It is much smaller than £ho
larva, and so does not occupy nearly the whole of the space 0
old skin affords, the long tail-like part being converted 1B

Fig. 1.—Chameleon’ Fly.

an air-chamber to supply with aerial nutriment the impﬁ’?'.”:
mummy, which has its spiracles situated in the usual post 0 .
down the sides. When the time for emergence arrives, 8
tion of the case near the head is removed, and the fly mak®
its exit throngh the opening. o1
There is a small family of moths whose caterpillars =",
aquatic, and may be found feeding on plants below the gurf":"
but we will reserve a notice of these till w. treat of the perf "
insects, which are abundant amongst the rank vegetse?
fringing the edges of the pond. it
Berides the bugs, beetles, and fly larvee, which are the le“iﬂ‘
mate inhabitants of this part of our pond, certain perfeot
seots belonging to orders that one wounld assuredly not °‘P°,
to find represented in the water—at least in the adult 8%,
may occasionally be detected paying flying visits to thﬂ':‘”‘;
gions. About twenty years ago, Sir J oiln inbbock disoo 0
that some minute insects allied to the ichneumon fliesy iy
therefore belonging to the order Hymenoptera, are aqu"“,p
habits. This was & most surprising discovery, for 1;!10‘1gl:r of
Hymenoptera form an enormously large order, the num singl?
species having been estimated even at 80,000, not & 5 =
member of this vast host had previously been known 0
any connection with water, Sir John Lubbock describ®® ;.
discovery as follows :—** Great was my astonishment..e* yor'
Isaw in the water a small Hymenopterous insect, 6V ing>
3nite at its eass, aud actually swimming by means of it8 "”,r
t first I could hardly believe my eyes, but having foun: ther?
ral sgm:cimenn, and shown them to some of my friends, 100
can be no doubt about the fact. Moreover, the same .\ yr
was again observed, within a weck, by another enbomolox"t:h,(,
Duchess, of Stepney . . . It is a very curions u.aoinoidﬂﬂ":i tho?
after remaining so long unnoticed, this little insect sho! "
be found almost simultaneously by two independent obﬂ'?w
Twenty-one specimens in all were seen, andp:wo-bhirdl o
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were fom

ales. The tiny being (Fig. 2) measures no
75 of an inch in length. It has no nervures
ge, the hinder pair of which are so narrow as
Scarcely more than linear in shape, and both pairs
fringed " round the edges with hairs. It belongs
& group which, like the ichneumon flies, are parasitic

Fig. 2.—Polynema natans. .

u .
“’:': ;:ther insects, but many of the smaller species attack

}mi 85, not when the latter are in the larval condition,
ﬂngl‘““‘“y while they are in the egg, the contents of a
of the °8g being sufficient to furnish nutriment to the grub
ang e Parasite during the whole of its brief larval career,
tite, Oetimes oven one egg is the home of several para-
© present insect, which was named by Sir John
babg Polynema natans, may, therefore, with much pro-
Y be Presumed to have been in quest of the larva or
E‘;d?t Some
the 4 It would seem, however, that this can hardly be
Tnagy, © Cause of the entry of these insects into the water,
fomg) 2ch as the males were found swimming as well as the
'wi“l:in The wings did not seem particularly effective as
tloy . 8. Organs, the progress of the insects being but
’"ing’ ‘:d n a series of jerks; sometimes, too, the swim-
Plagg, ", 2bandoned in favour of crawling over the aquatic
g 5y erv.ellous a8 it may seem that a creature should
Teny)y S8wWimming.ergans delicate membranous wings, apps-
Wte:d.m only for aérial flight, the marvel becomes
not 3 “hen it is remembered that the little diver is
ligy ", 20Y way structurally adapted for an aquatic
buyg tg“ep.t it by the fringes. round the wings,
o p® it has in common with other members of the
no ﬂ‘m 'P which never enter the water at all. There is
o of the legs, no tapering of the formin front,
\)r‘%ge’fnﬁnt to provide for subaqueous respiration. The
irac) 8 I8 conducted in the ordinary way by means of
o and all the time the insect is under water, it has,
Wiy, » 0 hold its breath, just as one of the higher
firgy tho'“ld have to do under similar circumstancez. At
ught it would seem, therefore, that the tiny
o d"“'n:: obeying its maternal instinets, incurs some risk
hot,eq 08, but it must be remembered that insects do
3. h}l::e&:xmn;,m gf air anything like so frequently as
: mals, and in i wer
“ir.n Urance the present instance the po

John Ty 0ems to be much greater even than usual.
Sy o Lubbook found that one of his insects could
byg that wersion for twelve hours without inconvenience,
after fourteen hours it was to all appearance

on being transferred to a dry spot, it
.")“.‘d, after a time, became as lively as ever, 8o
» In that, notwithstanding ita uncomfortable
o temporary drowning, it did not hesitate,
the water Wg’:‘tumty was again afforded, again to enter
i “Pkn.aﬁ ofessor Westwood has suggested, however,
Rerxion th on of this power of enduring prolonged sub-
» Wbat the fringe round the wings may carry down

+3 howevey,

aquatic creature in which to deposit its own |

entangled in its hairs & small quantity of air, sufficient for
the wants of the insect during the time it would naturally
remain below, .

Ouriously enough, a second aquatic species, a trifle larger
than the other, and much less common, was discovered on
the same occasion and by the same observer. It swam,
however, not by aid of its winge, which were kept still, but
by a rowing motion of the legs, and thus progressed more
rapidly than its relative,

Ichneumon flies have recently been bred from the pupe of
& Gyrinus, or whirligig beetle, which, as wili be remembered,
is, in its larval state, subaqueous. It is not known, how-
ever, at what period in the history of the Gyrinus the
ichneumon eggs are inserted in the body of the host,
though, judging from analogy, it would seem probable that
it is the larva that is thus. victimised, and in that case
either the ichneumon must dive, or the lm:l.: must tl:e
attacked during its tempo exposure on the aquatic
plant on whicl?git forms igc :Z)on ; still, however, the eggs
may be deposited in the pupa through the walls of the
cocoon, the ichneumons possessing ovipositors long .and
powerful enough for the purpose.

Certain caddis flies, or water moths as they are sometimes
called, and dragon flies bave also been known voluntarily
to submerge themselves in order to deposit their eggs in
appropriate positions.

Fig. 1 —Ranatra linearis (reduced).

Leaving now the middle depths, which have detained us so
long, and continuing our deacgnt, we reach the bottom of the
pond. The bottom of a pond can bardly be considered a
particularly attractive abode, at least so far as appearances are
concerned, and if one remembers its usual composition it will
appear even less desirable as & home, Here is collected a fine
mud, composed of the remains of all sorts of m!gbuh that is
continually being rained down from the watery heights above.
1t is, as it were, the dust-bid, the cesspool, and the cometery
of the pond. Dust blown in from time to time by high wxax::d
fragments of plants broken from aquatic vegetation,

@

Fig. 2.—(A) Foro-leg of Ranatrs: (1) Leg of Stag-beetle,
a. Coxa; b. Trochanter; c. Femur; d. Tibia; . Tarsus,
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leaves and bits of stick fallen from the trees on the banks, the
excrement of the insect and other inhabitants, together with
fragments left from their repasts, empty shells of all sorts of
water-snails, cast skins of larve, the dead bodies of the multi-
tudinous aquatic pepulation (and the mortality in a thickly
jopulated pond must be considerable) together with those of
worms and other terrestrial creatures that have had the mis.
fortune to fall in and be drowned—these are some of the
materials that, besides the mere earthy matter, help to
form the ever-increasing mud at the bottom. There are,
however, multitudes of minute creatures constantly at work
on this refuse matter, dividing it up and transforming the
dead and eff-te materials imo the living tissues of their
own bodies, und thereby reducing the ultimate waste sub.
stance to a much smaller bulk, and rendering it innocuous to
a degree that wight at first seem impossible. Half buried in
this mud, or slowly crawling over its surface, are the lurking
motsters of entomological pond life, the majority of which be-
long to two orders we have hitherto scarcely noticed, the Neu-
roptera and Trichoptera, the former containing the dragon flies,
and the latter the caddis flies. We will, however, first consider
certain bugs which haunt these parts.

They are known as water scorpions, and two species inhabit
this country, one commonly found in almost every pond, the
other of much less frequent oecurrence. The have, of course,
no connection with the true scorpions, which are not insects at
all, but eight-legged creatures belonging to the class contain-
ing spiders and mites. The water scoipions, too, unlike their
terrestrial namesakes, are not venomous. The first, and much
the less common, is a loug, narrow insect, called Ranatra line-
aris (Fig. 3). On account of its habit of frequently lurking
in an inclined position amongst the water-weeds, often only a
little below the surface, this creature belongs less to the fauna
of the bottom than its common relative. Still, they are best
treated of together, Itis of a brownish colour, except the
upper surface of the abdomen, which is scarlet, but this is con-
cealed when the insect is in the water, being made apparent
only when the wings are expanded, and then it is quite as-
tonishing tosee what a beautiful creature the apgarently un-
interesting object becomes. The head is small, but the eyes
exceedingly prominent, as is often the case with aquatic in-
sects, and the beak short and sharp, not bent underneath, but
projecting in front like an extremely acute nose. Both thorax
and abdomen sre elongated to an enormous extent; indeed,
the insect, with a length of an inch and a-half from tip of snout
to end of abdomen, has its greatest breadth no more than one-
sixth of an inch. The upper pair of wings, while almost aslong
as the abdomen, are each only about half its width, but the
hinder pair are considerably broader, and have to be carefully
folded up before they can be stowed away under their narrow
covers. These hind wings are beautifully delicate and trans-
parent, similar, indeed, to those of the Corixide before re-
ferred to. But when we have reached the tip of the abdomen,
we have by no means got to the end of the insect ; from this
point there extend two long bristle-like organs, about an inch
in length, which project straight behind like a stiff tail ; they
are tubular, and communicate at their base with the tracheal
system, and are, of course, respiratory in function. The legs
are long and slender ;, the first pair are not used for progres-
sion, but for seizing prey, and it is these in front, and the
re-piratory filaments behind, that give the creature whatever
resemblance it may have to a scorpion, although the similarity
to that venemous animal is not nearly so exact as in the other
species to be considered presently. The front legs are most
remarkable objects, and will well repay a careful study. To
understand clearly their peculiarities, we must first refer to
the general plan of an insect’s leg (Fiy. 4).

There is tirst a joint, usualiy comp ratively small, and more
or less globular, ca‘led the coxa, by which the legis articulated
to the body, and which is usually invisible from above. Suc-
ceeding this is a small triangular joiut, called the trochanter,
squeezed in, a8 it were, between the coxa and the next joint,
and looking as if added, as an afterthought, to fill up a gap.
Then follows, attached to the side of the trochanter, the first
long piece of thr leg, the thigh, or femur, then another long
piece, the shank, or tidia, and lastly the tarsus, or foot, which

“18 composed ot from two to five joints, and usually terminated
by a puir of claws.

Now let us take one of Ranatra’s fore-legs and compare it
with this plan. First we find a long joint, which exiends far
beyond the head, but still, from its being that which articu-
lates the leg to the thorax, we know it must be the coxa,

—tm
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though it protrudes so far that we may easily at first mist1ke
it for the thigh. Then there is the trochant(r, a little la{gff
and more than usual, and this is succecded by a long piet®
lightly curved at the further end, and with a tooth a little
beyond the middle ; this, of course, is the femur. Atter th8
there is a short, sickle-shaped part, less than half the length ©
the femur, and lookinglike a great claw ; it is able to be folde
back upon the inner edge of the f-mur, along which a nal‘l‘o‘(’i
groove, serrated at the edues, is e¢xcavated to reccive it, ab
then the tip just reaches the above-named tooth. This sickl®;
shaped part consists of both tibia and tarsus, the latter ©
which is very small and has no claws. It will thus appear th8
the leg proper is, as it were, spliced on to the end of a 10}‘%
handle, the elongated coxa, an arrangement the effect of whic
is to give the limb much greater freedom of motion and a mu¢
wider sweep, and thus to enable it to levy tribute over a n.lll"s
more extended area. So peculiar is 'the plan of these lim ’0
that it is no wonder that many persons have been puzzied !
understand them. o

We must leave the habits of Ranatra for consideration 1*
the next paper.

(To be continued.)

Engineering Fotes,

A New MECHANICAL PUDDLING FURNACE i3 claimed ,';
one of the late achievements of Eunclish invention. The Engl"s
correspondent of the American Manufac'urer speaks of it 8
an improvement of Cort’s puddling furnace, and a device oo
making the puddler (or boiler) no longer the drudge Wo.
handles the rabble bit, but the gentleman who watches au!
matically working machinery do all the labor required to t“"re
crude iron into 1alleable iron, orinto steely iron. It is mos,
pretentious than the Danks furnace, says the above GOT"‘t
pondent, since it proposes to ball-up as well as to boil. o
whether it is likely to be attended with more success than d;of
device is questionable. If it could be run as the iuveﬂn
ventures to hope, then it would be a considerable improve""’n.
upon the Danks, since it would not only do more of the m’n_
ual work, but would do it with a continuance scarcely cob,
templated by Danks; without, however, ore would think, t!
capability of the Danks to treat heavy charges ; thougha 59"“
of rapidly perfect balls ought to be really beaten by th Sh‘not
ling hammer into massive blooms. But the device has not ¥
gone beyond the stage of models and plans.

How 1o DETERMINE ExpaNsioN.—Mr. C. E. Emery m‘:g:
a very complete series of experiments some years ago upon tefy
engines of the United States revenue cutters, Rush, D“x.ng
Dallas, and Gallatin, from which he deduced the follo¥! of
simple rule (subject to certain limitation) for the be-t mt“’r .
expansion in steam engine : Rul-—Add 37 to the steam Pu
sure as shown by the guage ; diviie thesum by 22; the 1)y
tient w@ll be the proper ratio of expamsion. Examp e"ch;
engine is running with a pressure of 90 pounds per square 1"2’

what would be the ratio of expausion ! 90+ 47=127"

'5.77=the best ratio of expansion.

0
New York’s First CaBLE Roap.—The Third Ave‘::d
Railroad Gompuny is progre-sing rapidly with its cable Iy g
extending thrcugh 125th street fram the East River 10 b
North River, and from 125th street to 187tn street on Tehief
avenue. Coucerning tuis new road Mr. J. D. Miller, the ?‘r ”
engineer, says : *“This railway will be somewhat dltf-»rent.wo
any other in the world. It isan improvement on the CH o
cable road for severil reasons. In the first place, it is Pl"n'n
on a duplicate systemy —that is: thers are two cables woftber
in the same way on each track ; while ove 1s in use the oﬂ 0
is not ; but in case of accident to the one in use, it would the
only two minutes to transfer the brake to the vther, 38¢ /yo
delay would be hardly mnoticeable. In the sccond place . g
pulley wheels, which move the cable, are placed in vd“mg 80
35 feet apart and 22 inches square. Now, the tracks 8.
formed that, in ca-e of rain, the water will be stopped .by my
instead of flowing tuward the curbstoue, and will ~1B% iy
these vaults. To take away Lhis water a sewer pipe 61BC 4,
diameter will run the whole length of the road, unders™ “go
The whole road will be composed of steel iron, and concr® n'ing
wood being used, because wood rots. The cars will be T8
early in October.”
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;‘:l;a} across Ireland has been warmly espoused by influential
age n England. Elaborate plans and surveys have been
2 t“llit considerable expen-e, and have been submiitzd by
|,pr ‘,‘!*. the American engineer. The plans were prepared
The r.Io Al Walker, of Greit Grorge‘ street, Westninster.
c°|lt£’°PO§ed canal would be 127 miles in length, an:l would
eiul}ll] th'.l‘t_y locks. For ships of 1 500 tons the cost would
ing . t millions ; for ships of 2,500, twelve millions, and for
on 2;&]_01’ 5,000 and upward, twenty millioas sterling. If bgilt
anq 1163 scale, the canal would be 200 ft. wide on the surface
wOuldg&' at the bottom. The passage through the canal
that ¢, ¢ effected by a system of towage, and it is estimated
Ocey € passage of a ship from Galway Bay to Kingstown would
1 esyhbetwe“n thirty-four and thirty-six hours. An al;erna-
came; *me of a ship railway, in which the ships would be
i8 pro 1n cradles, which could be constructed for ten millions,
islandposed: by which the duration of the passage through the
uet wvmuld be reduced to twelve hours. An immense aque-
8 ann ould have to be constracted to carry the canal over the
being on at Banogue, and would be over three miles in length,
With one of the most difficult and costly works in connection
the undertaking.
TRE

Rer.Cyy %O:VDQN InNER-CircLE Ra1LROAD.—The London In-
Tay cle “alll‘oa_d is a marvelous feat of engineering skill. 1t
of the "’“ghO\l_t its entire distance under the l{uslne‘ss centre
the ey argest city in the world, and the operations attending
inigCAvation and construction have proceeded without serious

ave oor interruption of business or traffi:, Quicksunds
lofty w&d to be passed through, beds of old rivers spanneq-
oundat“.rehouses and massive .buildings sec.ureq, while their
of gag al‘)us have been undermined, and an intricate network
lieq t“" Water-pipes sustained uutil supports had been ap-
ad Sevo th‘3ll_1 from below. Added to this the six wain zewers
h e eral times to be reconstructed. Day and night the work
g ren carried on for eighteen months, and now the en-
The 1: are able to announce that their tunmnel is complete.
POrtionym‘g of the rails and the building of the stations are the
a very sf; the immense work that remains to be doue,_and in
derfy] o Ott trains will be passing over the whole of this won-
Subterranean road.

of thyf{w {MaID oF THE MisT.”—The keel of a new ‘“Maid
Tivey 1st” hag been laid on the Canadian side of Niagara
et be, The keel of the new boat will be 70 feet long, with 16
foot bram and 7 feet hold. The propelling power will bea 5
Congt,, Onze wheel, The boat will have two 12 x 14 engines, so

Ucted that they can be run separately or together as the

hnaﬁa %Y require. Either of these engines is larger than is
of t,7 PUt in a boat of this size, but owing to the peculiarity

agqj °8W&ter the boat is intended to navigate and to guard
S0npg,, LY breakage the two will be put in, The engines are
ter, m: o4 With a shaft of harnmered steel 43 inches in diame-
by is ® timbers are of the best oak that can be procured. The
on the o“‘“} 1n what is termed an 8-inch filched frame, covered
2inel ‘lltmde with oak plank 2} inches thick and ceiled with
o ‘t) a0k, A cabin with glass sides will occupy about one-

on ® after deck, while the front deck will contain a
wil) Y sufficient for the engine and pilot-house. The boat
Boiler ul"lded into three water-tight compartinents, divided by
“_Pholste eads. The cabin will be finished in hard wood, no
;llo 'Y Whatever being used. The boat will pass in-pec-

U gyt
Ore, 150 Passengers, but will be able to carry fully one-third

Ng
to thewGlPAPER PuLp MacHINE.~—Mr. G. H. Pond, according
Dapy uc[en h{“S (N.Y.) T%mes has deivsed a machime for the
e’pexime‘"e of paper pulp fromw saw dust. The working of the
R g, Cu?:al'm‘d.chme was so successful that the inventor found
:e BReme Y iu interestiug capitalists in the invention, and
bui}g inut; have been made by which a model machine will
thoet mil] that ciry imuwediately with a view of establishing a
at My, ::’ld‘}’h}ch it is to be used. The paper further states
“"“cture_ s 1uvention will work a revolution in paper

:’,‘de R:ﬁr’ 8 well ag brok, news and wrapping stock can be
Uh the e the product ot his machine direct, thus doing away
ey ey eoi‘upensu ol beating engines and other pouderous ma-
elt{lbliah N tzlou to paper wills. He hasmade arrangements to
.,fl‘“led tha D ton mull at once. ‘Through his invention it is
€n gq |, & ten ton mill can be put in operation for $50,000,

qua| ca ay~t € present method of paper manufacture a will of

18 experiments show that a fine quality _of

A New Ir1sH ScHEME. —The project for constructing a ship | BaLrooy Navigatron.—M. Herve Mangon has presented

his report to the French Academy of S:iences concerning the
recent balloon ascension at Mendon. The balloon was under
the direction of Captain R-nard, and,although it moved against
the wind, it easily followed the course along which it was,
steered. It was then veered around and brought back to the
point from which it started. M. Mangon considers it a memor-
able event in the history of aerostatic science. Captain Renad,
the inventor of the navigable bailoon, claims that the preblem
of aerial navigation has been completely solved, and it is now
only a question of time and money. He claims that he could
insure a balloon postal system as easily a3 by railroad and
could contruct balloons, each one of which could carry over 100
soldiers. .

FHealth and Fonxe,

Maxine ArLconoL INNocvous,.—The discovery of a method
for taking the fusil oil out of alcohol is creating something of
a sensation in scientific circles. It is claimed that the experi-
ment hs succeeded in reducing the deaths from alcoholism in
Stockholm from 600 to 100 per annum ; and the inference is
therefore widely drawn that the new process robs the whisky
bottle of its terrors. But information is lacking as to whether
the product of this process sti 1 retains the ability of getting the
drinker iutoxicated. If liquor is still to possess the power of
bringing its imbibers down to the level of beasts,by making them
first uproarious and then stupid, it does not scem to make any
vital difference whether it contains the fusil oil or not. On
the other hand, if the power of intoxication is removed from
the whisky, none of the drinkers will want it. Could anything
more disgust the old toper who starts out to get comfortably
full and strikes a beverage that has no drunk in it ¢

ARSENIC IN GREKN WALL-PAPER A MyTH.—Mr. Robert
Galloway, M.R.I.A., publishes in the Journal of Science for
August a paper on ** Emerald Green ; its Properties and Manu-
factare,” in which he satisfactorily shows that the arsenical
poisoning supposed to arise from green wall-paper has in fact
no foundation. Those who are interested in this question
shovld read the paper in the journal referred to.

CHoLERA PrEVENTION.—M. E. DE Cyon brought his experi-
ments with borax as an antisweptic before the Academy of
Sciences at the séance of July 21st. As a prophylactic against
cholera, he recommends boracic acid or a solution of borax to
be applied to all the external mucous membranes, apd about
six grains of borax to be taken with the food and drink every
tweuty-four hours.

PoisoNING BY CANNED Foop.—Dr. J. G. Jonnson, of
Brooklyn, N.Y., in a communication on the subject of _the
alleged unwholesomeness of canned provisions from various
causes, calls attention to what he considers to be. a source of
danger in the process of sealing the cans. In this operation,
it is customaty to close the small opening leit in the top of the
can by first brushing around the surface to be soldered with
what is commonly known as soldering fluid, which is a solu-
tion of zine in muriatic acid. This operation, he asserts, is
puton with brushes by boys, and the soldering iron then passed
around it. Nothing is easier, he adds, than for some of the
muriate of zinc to get inside the can, and to become_absorhes
in its contents, rendering the same * extremely poisonous.
It is further noticed that the chloride of tin may be produged
by the action of the free acid (usually present in the chloride
of zinc) on the tin of the can. Concerning the above, we may
Say that b.rax, or some other comparatively harmless flux,
should be used for the purpose instead of zinc salt. But while
we do not wish to be understood as encouraging .care.lessness
on the part of the manufacturers, or 8as underestimating the
possibilities of danger from such carelessness, we are inclined
to believe that the real danger from the cause named is gross].y
overstated ; and the result of such extravagant statements is
to cause needless alarm. The amount of chlfmde gf. zinc that
would be likely to find its way into a can of provisions wl.mn
used for the puipose nawed, is }!xtremely small, and'we think
the facts will besr us out in stating that no authentic case of
voisoning from its preseuce has ever occurred. Th_e facts are,
that the canued food products, as & class, are entirely whqle-
sowe, and the very small number of cases of sickness resulting

N Pacity will cost $150,000 or more.
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from their consumption will bear another and simpler explana-
tion than that of mineral poisoning. The cause of such un-
wholesomeness, when it does make its appearance, we are quite
satisfied is to be looked for in the quality and condition of the
food itself. It is apparent that food, vegetable or animal,
which is in bad condition when canned, or which is improperly
prepared for canning, may occasionally escape the notice of tha
operatives in the large establishments where canning is carried
on ; and this appears to us to afford a satisfactory explanation
of the few cases where bad consequences have been noticed in
the consumption of this class of food products. The fact that
the presence of sufficient lead, tin, or zine salt, in a can of pre-
pared food to cause any serious consequences, wonld render it
80 nauseating as to be utterly untit for food, is a complete an-
swer to the sensational statements of danger from mineral
poisoning in using canned provisions.
—_————

ON THE EVOLUTION OF FORMS OF
ORNAMENT?

11

THE leafin Dracunculus has a very peculiar shape: it

consists of a number of lobes which are disposed upon
a stalk which is more or less forked (tends more or less to
dichotomise). If you call to your minds some of
the Pompeian wall decorations, you will perceive that
similar forms occur there in all possible variations. Stems

are regularly seen in decorations that run perpendicularly,

surrounded by leaves of this description. Before this,
these suggested the idea of a misunderstood (or very
conventional) perspective representation of a circular
flower. Now the form also occurs in this fashion, and
thus negatives the idea of a perspective representation of
a closed flower. It is out of this form in combination
with the flower-form that the series of patterns was de-
veloped which we have become acquainted with in
Roman art, especially in the ornament of Titus’s Ther-
mz and in the Renaissance period in Raphael’s work.
[The lecturer here explained a series of illustrations.of
the ornaments referred to (Figs. 12, 13, 14).]

* From a paper by Pro‘.

A acohsthal in the Tranmsactions of the Archxo-
logical Society of Berlin.

“ontinued from . 251.

The attempt to determine the course of the first group
of forms has been to a certain extent successful, but wé
meet greater difficulties in the study of the second.

It is difficult to obtain a firm basis on which to conduct
our investigations from the historical or geographical p?l’?t
of view into this form of art, which was introduced int
the West by Arabico-Moorish culture, and which ha$
since been further developed here. There is only onf
method open to us in the determination of the form
which is to pass gradually from the richly developed an
strongly diﬁ}e)rentiated forms to-the smaller and" simplef

Fic. 13.

ones, even if these latter should have appeared conte™ |l
poraneously or even later than the former. Here we ha‘;"
again to refer to the fact that has already been m¢ o
tioned, to wit, that Oriental art remained statiol“‘11c
throughout long periods of time. In point of fact, *
simpler forms are invariably characterised by a nearer 0
nearer approach to the more ancient patterns and also he
the natural flower-forms of the Arace. We find !5
spathe, again, sometimes drawn like an Acanthus leaf, m¢
often, however, bulged out, coming to be more and moré

a mere outline figure, and becoming converted into 3 5.
of background; then the spadix, generally conical

FiG. 14

shape, sometimes, however, altogether replaced by 2 ‘P:;.
fect thistle, at other times again by a pomegranate: us
berville in his magnificent work “L'Omement des Tis® :ﬁ—
is astonished to find the term pomegranate-patte™ “ig
mest confined to these forms, since their central P“:ﬁy
generally formed of a thistle-form. As far as 1 can
cover in the literature that is at my disposal, this qu cept
has not had any Earticular attention devoted to it “‘had
in the large work upon Ottoman architecture, P"bh;sb"
in Constantinople under the patronage of Edhem Pf the
The pomegranate that has served as the original ¢ aves
pattern in question is in this work surrounded with 1€
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?—g‘?‘ 8‘“’65‘ some sort of an approach to the pattern.
em €re are important suggestions in the book as to the
me‘o)'fmsnt of melon-forms,) Whoever has picked the
1t from the tender twigs of the pomegranate-tree, which
2‘:‘ dOSp set with small altered leaves, will never dream
attributing the derivation of the thorny leaves that

Fic. 1s.

:?pea_r in the pattern to pomegranate-leaves at any stage
their development.

Outline S ot require much penetration to see that the

Ine of the whole form corresponds to the spathe of the

is :lclem’ even although in later times the jagged contour

pr | that has remained of it, and it appears to have been

OVided with ornamental forms quite independently of

FiG. 16,
‘he.rest

derj,, ed of the pattern. The inner thistle-form cannot be

leay,, fmn} the common thistle, because the surrounding
ns Negative any such idea. ‘The artichoke theory also
we)| Ot enough in its favour, although the artichoke, as
as the thistle, was probably at a later time directly
Attepy;,, D0 service. Prof. Ascherson first called my
10N to the extremely anciently cultivated plant, the

Fie. . FiG. 18,

ay FiG. .
ﬂo\v&:(c“' tharmus tinctorius, Fig. 15),a thistle plant whose

inor €T¢ employed by the ancients as a dye. Some
the‘::l%g-s and dried speci);'nens, as well as the li¥erature of
th’eeCt’ first gave me a hope to find that this plant
& our rchetype of this ornament, a hope that was
Ungpyje Ut by the study of the actual plant, although I was

e s 2
0 grow it to any great perfection.

In the days of the Egyptian King Sargo (according to
Ascherson and Schweinfurth) this plant was already well
known as a plant of cultivation ; in a wild state it is not
known (De Candolle, “ Originel des Plantes cultivées ”).
In Asia its cultivation stretches to Japan. Semper cites
a passage from an Indian drama to the effect that over
the doortvay there was stretched an arch of ivory, and
about it were bannerets on which wild safran (Saflor) was
painted. ’

The importance of the plant as a dye began steadily to
decrease, and it has now ceased to have any value as such
in the face of the introduction of newer colouring matters
(a question that was treatetl of in a paper read a short
time ago by Dr. Reimann before this Society). Perhaps
its only use nowadays is in the preparation of rouge
(rouge végélale).

But at a time when dyeing, spinning, and weaving

were, if not in the one hand, yet at any rate intimately con-
nected with one another in the narrow circle of a home
industry, the appearance of this beautiful gold-yellow
plant, heaped up in large masses, would be very likely to

1 suggest its immortalisation in textile art, because the

drawing is very faithful to nature in regard to the thorny
involucre. Drawings from nature of the plant in the old
botanical works of the sixteenth and seventeenth centuries.
look very like ornamental patterns. Now after the general
form had been introduced, pomegranates or other fruits—-
for instance, pine-apples—were introduced within the nest
of leaves, ' . . .
Into the detailed study of the intricacies of this subject
I cannot here enter ; the.East-Asian mﬂugnces are not
to be neglected, which had probably even in early tlmes
an effect upon the form that was assumed, and have fuse
the correct style of compound flowers for flat ornament
with the above-mentioned forms, so asto produce peculiar
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patterns ; we meet them often in the so-called Persian textures
and flat ornaments (Fig. 16).

We now come to the third group of forms—the so-called
Cashmere pattern, or Indian palmetta. The developed forms
which, when they have attained their highest development,
often show us outlines that are merely fanciful, and represent
quite a bouquet of flowers leaning over to one side, and spring-
ing from a vessel (the whole corresponding to the Roman form
with the vessel), must be thrown to one side, while we follow
up the simpler forms, because in this case also we have no in-
formation as to either the where or the when the_forms origin-
ated. (Figs. 17, 18, 19.)

_ Here again we are struck by resemblances to the forms that
were the subjects of our previous study, we even come across
direct transitional forms, which differ from the others only by
the lateral curve of the apex of the leaf ; sometimes it is the
central part, the spadix, that is bent outwards, and the very
details show a striEing agreement with the structure of the
Aroid inflorescence, so much so that one might regard them as
actually copied from them.

This form of ornament has been introduced into Europesince
the French expedition to Egypt, owing to the imyortation of
genuine Cashmere shawls. (When it cropped up in isolated
forms, as in Venice in the fifteenth century, it appears not to
have exerted any influence ; its introduction is perhaps rather
to be attributed to calico-printing.) Soon aftetwards the Eu-
ropean shawl-manufacture, which is still in a flourishing state,
was introduced. Falcot informs us that designs of the celeb-
rated French artist, Couder, for chawl-patterus, a subject that
he studied in India itself, were exported back to that country
and used there (Fig. 20).

In these shawl-patterns the original simple form meets us in
a highly developed, magnificent, and splendidly coloured dif-
ferentiation and ¢laboration. This we can have no scruples in
ranking along with the medizval plane-patterns, which we
have referred to above, among the highest achievements of
decorative art.

1t is evidert that it, at any rate in the high stage of develop-
ment, resisted fusion with Western forms of art. It is all the
more incumbent upon us toinvestigate the laws of its existence,
in order to make it less alien to us, or perhaps to assimilate it
to ourselves by attaining to an understanding of those laws. A
great step has been made when criticism has, by a more pains-
taking study, put itself into a position to characterise as worth-
less, ignorantly imitated, or even original, miscreations such as
are eternally cropping up. If we look at our modern manufae-
tures immediately after studying patterns which enchant us
with their classical repose, or after it such others as captivate
the eye by their beautiful colouring, or theelaborative working
out of their details, we recognise that the beautifully-balanced
form is often cut up, cheked over with others, or mangled (the
flower springing upside down from the leaves), the whole being
traversed at random by spirals, which are utterly foreign to the
spirit of sucha style, and all this at the caprice of uncultured
boorish designers. Once we see that the original of the form
was a plant, we shall ever in the developed artictic form cling,
in a general way at least, to the laws of its organisation,and we
shall at any rate be in a position to avoid violent inconginities.

I had resort, a few years ago, to the young botanist Kulimner,
assistant at ‘the Botanical Museum st Schoneberg, who has
unfortunately since died of some chest-disease, in order to get
some sort of a groundwork for direct investigations, 1 asked
bim to look up the literature of the sul ject, with respect to the
employment of the Indian Aracez for domestic uses or in
medicine. A detailed work ou the subject was produced, and
establishes that, quite irrespective of species of Alocasia and
Colocasia that have been reterred to, a large number of Araces
were employed for all sorts of domestic purposes. Scindupsus,
which was used as a medicine, has actually retained a Sanscrit
name, ““vustiva.” [ cannot here go further into the details of
this investigation, but must remark that even the incomplete
and impert ct drawings of these plants, which, owing to the
difficulty of preserving them, areso difficult to collect through
travellers, exhibit such a wealth of shape, that it is quite
natural that Indian and Persian flower-loving artistsshould be
ﬂuite taken with them and employ them enthusiastically in

ecorative art. Let me also mention that Haeckel, in his

*¢ Letters of an Indian Traveller,” very often bears witness to
the effect of the Aracce upon the general appearance of the
vegetation, both in the full and enormous development of spe-
cies of Caladia and in the species of Pothos which form such
impenetrable mazes of interlooping stems,
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In conclusion, allow me to remark that the results of mYy
investigation, of which but a succinet account has been given
here, negative certain derivations, which have been believe!
in, though they have never been proved ; such as that of the
form I have last discussed from the Assyriad palmetla, or from
a cyyress bent down by the wind. To say the least the laws 0
formation here laid down have a more iutimate connection wit
the forms, as they have come down to us, and give us a bettel
handle for future use and development. The object of the inves
tigation was, in general words, to prepare for an explanation 0
the (uestions raised, and even if the results had turned out
other than they have, it would have sufficed me to have give?
an impulse to labours which will testify to the truth of the dea
master’s words :

‘“ Was Du ererbt von deinen Vitern hast,
Erwirb es, um es zu besitzen.”—Nature.

—— e a———

EPIDEMIC CHOLERA AND INFECTIOUS DISEASES.

The presence of cholera this summer in epidemic form 17
southern France, the appearance of sporadic cases at widelY
scattered places and on shipboard at various seaports of the
Europran continent and of England, have brought wester?
civilization once more face to face with two of the most impor
tant problems which modern science and social organisatioB
can be called upon to solve. These problems just now comeé
home to every one, but in ordinary years are put out of minds
or left to the care of laboratory devotees, or of officials charge
with departments conceined with public hygiene.

The first involves a purely scientific question as to t‘be
causes, modes of origin, and ways of propagation, of the 13
fectious or so-called zymotic diseases: the second, evolving
itself naturally from the first, is of a more immediately prac
tical nature, and deals with the processes best calculated to pré’
vent and untagonize these diseases, especially when presentin8
themselves as epidemics, And these problems owe this mu¢
to such epidemics,—that by them men as individuals, 8“{
governments (their representatives),are stimulated to a vigor ©
inquiry and action which are never evoked by a custom?
rate of mortality, however high, from endemic diseases, sU¢
as are always with us ; just as the stimulus ~f prospective wa8
often meets with a ready response where chronic destitutio?
make an ineffectual appeal to action. Typhoid-fever, ressembhlll
cholera very much in its propagation, demands a steady tO
from the populations of Enrope and North America, compsr’,
to which the oceasional ravages of cholera become insignificat ¢
and yet it 1s impossible to inspire them with an intellige®
dreal of that enemy expressing itself in possible and compsr®
tively simple precautions. Tle self-reliant Anglo-Saxon G?n'
tinnes to regard typhoid-fever with a measure of the same 1%
difference felt by the fatalist of India toward cholera ; 88"
the explanation is to be found, we believe, largely in as<0C
tion, and not merely in the fact that filty per cent of those #
tacked with the latter disease die, whereas about eighty- P
per cent of typhoid fever cases survive. The typhoil suffere™
as a survivor even, is robbed far more ruthlessly of time ,“"to
strength, which by the Anglo-Saxon are transformed 1P
wealth, which to him is life.

By this seeming digression we would impress upon m,der?;
beguing them 1o keep it steadily before themselves and tl:;er
pubidic authorities, the fact that cholera is but oue form vl "
which these great general problems of the canse and preveﬂ“oo(
of infections disea~cs present themselves, The prevelanc®
cholera in France gives the health evangelist in the U"“'
States, who might otherwise continue crying in the wi]del’n"s;
at o .ce a text and a hearing, from which those who have €0 ”
out from their usual routine must not be allowed to de Bey
withont a resolve to amend their ways, even though t]e)"’
escipe this especial visitation. This threatening of cho o
should be the spur to animate northern zeal for th-s 'lﬂt',""m
these problems which the south so often findsin the proxi®
of yellow-fever, sy

It now seems quite possible that the United States .m 3
escape, at least this year, an invasion of enideniic choleras = 4
if so, the reprieve should be used to petfect precautions
vigilance against next year, and to collate, as far as "’“Y;ion
the latest scientific investigations with previous obsP{V‘full
and experience. Science has already published, either 18 p
or in abstract, the seven reports to the German govl’"’h is
emanating from the cholera commission under Dr. Ko¢ 1'11“
Egypt and in India. These, in giving in a somewhat poP

e
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f
orm the results of studies of the fresh excreta of forty cholera

E:‘;;ltlts and of the cadavers of fifry two recent victims, offer
ject uesestm_g und douhtless valuable contribution to the sub.
Betiy Bder discussion, but by no means demonstrate that the
pan‘e Principle of cholera resides in a microbion, or that the
lc‘”%“’ microbion has been discovered.
duﬁ:twnhstnnding the lahours and advances in this direction
regm?‘ e last ten or twelve years, the number of diseases in
Te o to which a positive affirmation can be made that they
O,g“’.’“sed_ by a micro-organism, and by a specific micro-
ever 1sm, i still very small, and neither cholera nor typhoid
’egar(fan as yei be included in that number. The number in
Tesult ftO which there is only a strong probability that they
Tound; 'om a specific germ, propagating amid favorable sur-
“Dderl?gs’ and finding entrance to the system of the victim
bo regq v Orable circumstances, is much larger, and must still
8arded as embracing cholera.
be pozt{"vestigations of the German commission will probably
at er],lnlled under the auspices of the German health bureau
ast 4 10, or otherwise ; and the Bn'tlsh government has at
eneal’lk‘lr}l.ed a commission consisting of Drs. Klein and
the ajt;e Gibbes, to go to India and pursue this inquiry as to
Jeet an ure of cholera ; 80 tl.mt a further elucidation of the sub-
Teagon lb of the precise significance of Koch's observations, may
time i:' Y be anticipated at no distant day. In the mean
the g;. '8 Our duty to protest against a confident application to
disip _;ea.se itself of measures of prophylaxis, of treatment, of
the comc 10m, or of quarantine, based upon the life-hlstpry of
to the o % tipped bacillus, or upon its behavior when subjected
Aly action of certain media or of certain germicides.
etion 9ugh their specific microbions have not been definitely
lig ed ithfated, experience and observation have fairly estab.
tyrhoi t‘f probatle accuracy of certain views in regard to both
dopteq ever and cholera ; and upon these the measures to be
Against such maladies are at present to be based.

"S?, aTe clearly and concisely set forth in a circular entitled
the féesnons relative to epidemic cholera,” lately issued by

8 Previ Ssachusetts toard of health, itself following generally
ng]isﬁ’“ﬂ circular emanating a year ago lest June from the

- 8uthgy 003! governmert board, und reprinted under the same
1ty, with other supporting papers, last July.—Science.

Scientific Aotes.

TURE OF THE SPHEROIDAL STATE.—Prof. Louis
artwouth College, communicates to Science the par-
d ermi 9f some experiments which he has recently made to
The ex Ve the temperature of the spheroidal state of liquids.
Ple ;. LeTimenty were very carefull conducted and were sim-
Upy w"’ﬂhner. The sphercids of the liquids experimented
larg, . T€ Produced in a spoon heated over a spirit lamp. A
of whj .llm[.)er of experimenta were made, the average variation
gy did not exceed 1°. The size of the spheroids had no
Wag, f“POH the temperature. The temperature thus found
that a;?r Water, 90 ©, and for alcohol 69 ©. We are not aware
temp,,y €ffort had previously heen made to determine such
gy 1 20Ure. The results of” Prof. Bell's experimeuts show a
Spl,emi?j‘v“r temperature than has hitherto been assigned to the
al state, and they are both interesting and 1mportant.

F -

ter ,:i‘? OF CasE-HARDENING ON IRON.—Among some mas-
Pl Sugiee M8 and locomotive buillers there exists a strong
kiuu fa‘cle In favor of using case-hardened pins, yet pins of this
Somge v Ofteer than any other pait of a first class locomotive.
cue.hal"‘e ago the Baldwin people becoming convinced that
Yome oo Bed ping were unreliable, they determined to make
The toy“t("nlatic tests to prove the matter beyond peradventure.
Michg, & bar of 2 inch iron and cut it into lengths of 12
he eﬂt;e.h e piece they kept out and the others they put in
28 Diecg aldening furnace. After beingan hour in the furnace
Ourg j, W4s tuken out, and auother after it h.d been two
Sse.p, 2 %0 50 on till the five pieces had gone through the
M fiy, h “Ding operation, the last piece taken out having been
re;i{“,”’- All the p.eces were then in succession subjected
‘t’*’“gth < strain, when it was found they had decreased in
Bag, 5" 110 proportion to the time they had been in the fur-
dig ot “BWination showed that the case-hardening process
ieutre. Werely affect the outside of the iron, it went to the
Conyg " the piece that had been in longest, the heart had
Uy g, CTYstaline, and very coarse. All the others showed

\mdlcations in small degrees according toghe time they

—_—

had been in the furnace. In the breaking tests, the pieces
that had not been in the furnace doubled without breaking,
but all the others snapped off.

MiNeEraL ForMATIONS,—By an ingenious artificial contri-
vance, chemists in France and Germany have succeeded in
imitating the conditions which are supposed to exist in nature
and have produced crystals of native copper, and red oxides of
copper, and of various oxides and sulphurets like those which
are deposited in the mineral veins, These results explain
several hitherto irreconcilable facts in the phenomena of mines.
Native sulphides, if brought in contact with metallic solutions,
effect the reduction of the dissolved metal. Galena if placed
in a solution of auric chloride, becomes gilded, Mercury is also
precipitated under the same conditions. These facts indicate
certain geological consequences, particularly as regards the
combinations to be found in metallic veins. We have con-
vincing proof that long ago, when the waters covered the face
of the earth, the influence of electricity (in producing crystals
and entire veins of metallic bodies in their rocky repositories)
was felt and that when the convulsions of nature forced the
waters to recede and evaporate, the metals which were then
held in a state of sclution, were precipitated and thus quartz
leads were formed. The action of electricity, by which heat
is produced, is the grand principle which creates and sustains
both animal and vegetable life and by which the earth was
formed—this same agent is the origin of not only base metal
ores, but of all ores containg gold and silver in their native
state.

A NEw MEeaNs oF PropuciNG LiGHT.—Professor Matthew

Williams, writing in the Gentleman’s Magazine, says :—I now
learn that Professor Radziszewski has actually separaced the
luminous matter of the Pelagia noctiluca, one of the multitude
of species of marine animals that appear like little lumps of
jelly, and produce the phosphorescence of the sea. . . .
I have collected and examined a great variety of these animals
at different times ; the most remarkable occasion being one
morning after a magnificent display of marine luminosity in the
Mediterranean, a few miles off the shores of Algiers. The sur-
face of the sea was encrusted, I might almust say, with count-
less miilions of small jelly-like creatures, spherical, ovoid, ob-
long, dumb-bell, and other shapes, varying in size from a mus-
tard-seed to a pea ; a bucketful of water taken over the ship’s
side appeared like sago broth. They were all internally dotted
with a multitude of what I suppose to be germs, that would
be liberated on the death and decay of the parent. The practi-
cal importance which I attach to the stuly of the luminosity of
these creatures is the fact that they supply light without heat.
The costliness of all our present methods of artificial illumina-
tion is due to the fact that we waste a largely digproportlonate
amount of energy in producing heat as well as light.

PROTECTING STEEL AND IRON FROM RusT.—Professor Cul-
vert has recently made the iuteresting discovery by practical
tests, that the carbonates of potash and soda possess the same
property of protecting iron and steel from rust as qo those al-
kalies in a caustic state. Thusit is found that, if an iron
blade be immersed in a solution of either of the above carbon-
ates, it exercises so protective an action that that portion of
the iron which is exposed to the influence of the damp atmos-
pheric air does not oxidize, even after so extrnded a period as
two years. Similar results, it appears, have also been obtained
with sea water, on adding to the same the carbonates of potash
and soda in suitable proportion. .

DIsINFECTING THE SICK CHAMBER.—Dr. Vilandt recom-
mends that the atmosphere of a sick chamber where the pa-
tient is ill of diphtheria, measles, scarlet fever, or any allied
disease, should be i-npregnated with the odor of a mixture of
equal parts of turpentine and carbolic apld. . Hi[f a teaspoon-
ful of the mixture will be enough at a time, if itis put into a
kettle of water kept near the boiling point. The odor generally
gives some relief to the sufferer, and tends to prevent the spread
of the malady. A disinfecting lamp can also be advantage.
ously used and may be eacily prepared for purifying any plice
where a disagreeahlo odor is perceived, being esp-cially useful
in sick rooms and in damp cellars wh.ere vegetables h;we dg-
cayed. Take any glass lamp for burning kerosene or oil, fill it
chloric ¢ther and light. The old-fashlongd cam'pheuo or burn.
ing fluid lamps, with a small, rounl wick, will burn longer
and be of more service than the flat-wicked }amps. Wl}!le the
ether burns, & disinfectant escap»s that will soon purify the
most offensive atmosphere, even that of a sewer.
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