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NO powers and resources to fall back upon,
mechanism to mind
48 painting was in the times of Thotmes IIL ¢ Tven
masters, I understand, are going out of faghion.
What I mean to infer is this : the minutene
of [:|Jl.:-l1|:_{l'.|.]llll'!.’. when f-l"'_i"l'f'-"|= st

| attect the artistic
impressions of nature

presented to us as signs of things
tho :||||'-:|.:|5!';|gllg of which (s1izns) we learn inductively by 1
Process of self-education.

THE PHOTOGRAPHIC NEWS.
to .‘r.]r]:lt'u.'*.-i'h
Is not photography in its infancy,

the old

ssand accuracy |

L
The mind will oscillate between

the beauty and perfection of now the one and now the
other, until, for each individual will. the point of rest shall

be decided,

.“-1].]._‘,'".'[ and mind are under the law of 4TI"||'I.']-I1'I—

ment, and man invents improved mechanism, and finallv

the fittest instroment will survive.
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THE RATE OF EXPLOSIONS IN (GASES.®
1. THE results obtained with hydrogen and oxygen,
with bydrogen and nitrous oxide, and with marsh it
and oxygen, in exact proportions for complete combustion,
weére in eloge accordance with the mean resnlis of Ber-
Hli:fut, For
bers differed
than s

ethylene, acetylene, and cyanogen my num-
appreciably, but in no case differed by more
‘Ven per cent. , from the rates obsepved by Berthelot -

r[ \RLE |E.— |""I'.I"-".J.l -":.l'. .F:..I.Ilr'r'--.'ln'.'-'f it Metfres per weaa,

Berthelot, Dixon
“."-"]-"I'.'_:"JL and oxyEen, Hed0) een  BR10 29891
Hyidrogen and nitrous oxide. H, 4 N.0 i~ D98 4 aa05
Marsh gas and oxypen, CH, 4 ||-l s DOGe 50
]'1-|-lll'-'|- ne and bxyEen, CLH, 40 e v 2210 1 4
'\"'-I:'.'l'“"l:"' i OXyEen, ‘-..!11 -. 1I- 1 ! -. _'_.‘:“_ a9
Cyanogen and vRygen, C,N, 4 '.-; PP ] 321

Che general agreement between thess

left no room tor doubt
Berthelot's experimenta

measurements
-','lllill.l_!'- 1|Jl:_5 H::ll.JHI-LIJii.I.J ACCUTLCY ”|'
‘ J |:|!' I-I!'JI'!I:|_1|.];|__ ||,.
i r-]r_;.::“- "J"'-.r]'l.'l" 0

o : . ! [ approximation,
e rates of i.‘i‘ipllrhlllll ol many gaseons mixtures
51 . & L 1

2. The formula fails for the explosion of carbonie oxide
_1I'I'I||| OXYIen or 1|51|‘~'l|1.~_-.‘ oxide, This Was to b :
if—in tha detonation of carbonic
.1'|!u* oxidation is effected indirectly
1t 18 in the ordinary eombustion
ments of the rate of explosion of ecarbonic
SXygen in a long tube showed that the
Bleam wag added to the dry mixture,
Velocity wag att )

therefore express, with

expected
oxide in a long tube-
by HIEangs of E-.;h_'i'-a.]tl. As
of the gas, Measure-
oxide and
Tito il|:'r|';{_-;.-|! s
until & maximum
ained when between five
of steam wag present,

3. When elp

and gix per cent,

: ctrolytic gas was mixed with an
elther Ji.'!-"fl'":_.tl*lt or oxygen, the rat
to he :ﬂtut‘mf;
velooit ¥,

CXCcoss of
¢ of explosion was found
the addition of hydrogen incremsing the
] the addition of oxygen diminishing i3 The
51'3'511-1.::-1: of an inert frag, nitrogen, i.'l]l.?ilf'l:\,.l::]-! of takine
part in .Hu.- chemical change, produced the same effpct ”:,
the addition of oxygen—one of the reacting substances—

Only 0 Fadknweds e ]
iy th retarding effect of nitrogen was less marked than

rivea does |

| The results are, therefore, in favour of the view that in

3 . 1 i ; . T
rasrg 1o r':l]'}-"I!:-' acid Hi-"'!lll HEPei s tiie  rate of
explosion : —
I 'l"| 1 Y
i BTl 4 Ethylin Ovanosen,
[ Caleulated rate of ex |
plosion when burnt to 104 104 107

| the rate of explosion :—

that of ap equal volume of oxygen.
:FW "'HI’]{"“i““"l'r'il-i’i' cansed ]nl'».' IIEH-' addition of
e a ;b dpnds o 0
¥ i i o L ' f

g table the retarding effect of oxyeen and

ii LR LR an . '
hll explosion of electrolytio ga8 18 compared : —
Pance 107

The rétardation of

an inert gas

] & i ] " :
—MHate o .I"'--"'JI'"":';H-:J.'-'- of Electrolytie (Faa with Frorss

. “.'r. I".F_r-l._lrln_lr.- s it .'r.'r_-'.l'l'lll'""'_.""l'- |
Yolume of oxygen added
o H40 sl ot T8 Vs Oy 0; |
S L OOy 2328 1927 1690 1281

" Concluded from page 652,

Wir filhren Wissen.

In IFIU fl_l]]ﬂW— with ; : 4 : : .
nitrogen on | carbonie acid; and (2) when nitrogen is substituted for
] ra 3 :

[ to earbonie oxide.
| equal volumes of cyanogeén and OXygen hinders the ex-

.;].I]L:'ﬁi'!]ll more¢ than the same volume of nitrogen. The
| conclugion we must come to is, that the oxygen added to

667
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| think it a fair inference from these fansts to conclude,
when the addition of a gas to an explosive mixture retards
the rate of L-‘:|>]r.-5~"l{:1l |.%,'-’ an amount [-J'-I|H.'-|'$iuuc:] to its
| volume and density, that such added gas is inert as far ag
the ||l‘u]|:l_'_{."=.lilljj of the wave 18 conecerned. and that any
change which it may undergo takes place after the WAVe-
front has PaEa d |:-1.' —in other wordg, iz a .*~'-"-'-'I.-.--."rr.l'l.l,.' r‘:lmnggg,
'hig principle has been applied to determine whether,
in the combustion of gaseous carbon, the oxidation tg
| carbonie acid is effected in one or two stages—an important
question, on which there is little experimental evidenece,
If, for instance, in the combustion of a hydro-carbon op
of cyanogen, the earbon is first burnt to carbonie oxide,
: to carbomle acid, the
rate of the explosion-wave should correspond with the
carbonic oxide reaction, in this case the primary reaction ;
whereas, if the carbon of these gases burns to carbonio '

which subsequently 1z burnt

acid directly, 1n one stage, then the rate of the u:n:;;]m;ium
| wave should correspond with the complete reaction.,
Now, if we adopt Derthelot's formula as a working
hypothesis, we can calculate the theoretical rates of
explosion of marsh gas, ethylene, or cyanogen—(1) on
| the y.ul,l...hjli,;” that the earbon burns I]:l'-'L'H_\' to :'f.}d ¥
and (2) on the :-'!I‘:|_|||'|:-Lif_|-l_rll that the earbon burns first tn
CO, and the further oxidation is a subsequent or s condary
reaction. {'n the first _~.;lz|r[:|':-il.f-.-lu if 1) represents the

rate of explosion of these three fascs burning to carbonic
i

| oxide, the addition of the oxygen required to burn the

s ’r LE

Whereas if these gases really burn first to earbonig oxide.

and the extra oxygen isinertin propagating the cxplosion-

wave, then the addition of this inert oxvgen would diminigh

Marsh Gus.  Ethylene, Cyanogen.

Calculated rate of ex |
plogion when burnt to

CO with inert oxygen |
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The experiments show that L" 106) be m’]u:n ne the rate of
explosion when the oxygen 1s -'mil'-lr‘ .-:I|='||.|?3--n’r- to burn the
carbon to carbonic oxide, the following are the rates
gufficient to burn the carbon
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found when oxygen is added

to carbonie acid,
A narsh Gag,

R

Ethylene, Cyanogen,

84 ;

: i
Rates found 2

the explosion of these gases the carbon is fipst burnt ta
earbonic oxide.

But stronger evidence on this point ig obtained 1]:,,' com-
imri[jj_;‘ the L-'.'-:lr]i'JH[H]J rate of these gZases I':_I} when fired
' oxygen sufficient to burn the carbon in them to

the oxygen in excess of that required to burn the carbon
We have seen that oxyeren added to
electrolytic gas hinders the explosion more than nitrogen.
In precisely the same way, oxygen added to a mixture of
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