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nmr Willam Palllser advocates n goft yiclding material for tho
lanor tubo, and-ho ta right, forsuoh modcratqrrcuurcs will not
givy thottubyn pormanont n:c.-nnd whaen. hq, has o Depyy masy of
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htatso in applying suoh a tube Lo the Waalwi¢h
4d ntpresont consttunte a%r ‘o nanyhooped gun conatrucied hs
H’:‘wlmout{iropor regard $o inltin) tonslon, In such « ¢dso the
{olding ¥oft tubo would gradually nccommuodnto Jtself to 118 posi-
lon, and in dolng sb would vary snd possibly to yomae oxtent
oqualiza tho discordont atralns among (he outer ritigs, and the
tabg would nqt prack 28 tho stoal tube of tho Woblwiell gun door,
and thae gun mlxhtl:\ot,« vory lotg t{mo wider sevore trial, but
nono the lesa would 1 Q&(MI e certataly) uhdorgoing o gradont
do;ﬂ:lorr on, and Ity r &u\',c wightegije unwares and probabiy
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It 1s maintained by somo ethinent wen thet thia heAting'is dno
to the notunl transniission of heat from thoe powder gasvs tb tho
Intorlor surface of tho gun, snd thepee by conductfon‘through4ts
mnss. v . . .
This I hold to Lo ontirely erroncous, Vory llitle heat 18 so
transmitiod ang the grealer part of tho hicnt dot up s duc totho vi-
brotion of the molecules of thie matoriant set ap by the sudden ap-
nlication of the forge of the expiosion

Ag Ihad the ml_sfortq;)p_to differ ajtogethier frony Dr. Sivmons on
this point during the lile 4)scu 'slo‘ln 1t tho Institution of Clvay
Engineers, L wrote to Professor 'r? ndall asking his opinfon  Fn
his reply bedid not givo any opinfon of hils vwi, but informedno
that Gount Rumrord hadanide a spéetnl investigation on tho sub-
Jecty and that his conclusiong agreed witlimfue, Ilinva sinee re-
feprod to Rumford’s papor, which 18 not {n thvo old ¢dttion of l1is
Works, butis contained.in the newedition Jublishied in 1570 by tho
American 8clentiic Bocloty. o to
His experiments aro vory jutorasting and conclusive, but thero
s one thing which at irst sight scemsto militato against tho the-
ary, and that fsthat the hcating offcet s greater whon the charge
18 sired without n shot uhd ¢ven without n wad., This howover is
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Jdifferont in léad or.c

really confirmatory of the theory.

1st. Beeauso undur theke clrcumstances the temporature of the
gases thus belng uncompressed, 1s lower.

2nd. Beeause tha.rapldity ofthelr cscape boing greater, the timo

of contaot is losx,
Tho rcal reason of the increase of icating s that tho veloelty of
wintreasedy although its statical Inten-

th2 impnot 18 cnorinoas)
p{)ucd very ﬁmduauy.

8ity 13 very much loss,
A Prouuro of 100 tons per squrre joch g
8ay In 10 gcconds of time, would sct up veay Mttlo heat, but o pres-

ure of 1 ton apptied-at a- votoeity or Qn 7l00J fcet por suecond
wouid gonerato n greatueal, and thus at the lower pressuro
of tho unconfined powder gases acting wllf: thé enormousty fn-
creagcd volooity, s0ts up more heat than the higher pressury guns
wlien ¢onfinod by a wad and heavy shot In front of ¢,

: 'R‘uvmrord's. experiments, thercfore, cptirgly contlrm my own
oW, . ’
But Ican carry the matter furthor and show that independent of

ex}gcﬂn{enz w0 may conclude that 14 must be go.

'Hont .con only pass from onc maodium to anotlier at a certain
rate, that 18 to say onlf/ o cortaln humbar of uuits of heat can
ontorn s?unr_erootox)atcc or tron in a seccond of time. Thisnuin-
bor ofunits dopends siestly upon tho natura of tho material, Itig

opper Irom what it §3.in Jron or steel.
a?ndul:‘o atato of. the absorbing surfnces.
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the rate ol radlation, and this is
Tabo than in‘n-rough one.
- Zrd. Itdopondsupon the differance of tamperature of the medin
but not dircctly on the ditference except when these differ-
..} eneos ard vary small, -
‘Beo'cxporimoents on loss due to radfation.
That a considerable.degreo of heat {8 set up {8, howovor, {ndis-
?nmblo,'bnt unmrtunateq. wa do not know the law of distribu-
lon, nor tho degrebof itg mensltg. .
Ag, howevor, it isduc to.the suddon. straing Induced fn the ma-
rise of tomperaturc at apy part
roportionate to the Induced strain.
n-thd nexy place, we ma)y assumo that tho rise 18 Instantaneons
throngho-.w tho mars, It hagbeen guggested that the strain tnust
take tinid to travel through the mass of-the gun, that in fact 1t §s
G wave passing from the interior to the exterlor, and docrensing
in intensity as it goes on, and that If the gun was thick «nou, i,
the intorlor might have returncd to its normsl statc before the
straln reached the ontside, hut In the thickness wo have to deat
with in funs, stich o consideration may benoglected.
‘Tho velocity aLtransmission of tho atrain would bo not less than
(200 or 12,000 feat por sccond, g0 thnt as rogards tho time the Pres-
suro 18 insido tho gun tho périod of transmisston through two e L
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of matorial would 4 quite upjmportant, and may bo prictically
considered, as Instantantqus, or ratber that tho whole of b
strains, x\nq thoréfore thewholo of tho.heat, is sot up throughon
thomassat’ond and the same Lime. .

Now it may bo shown from tho formuln, that §f tho wh \'s rf g
| n.be heated by nny?von amount, say 1009 Fulirenbelt,
Lib syrairns would romuin unaltercd, provided nil-the rings v re.
gro orly proportionéd, and this wonld n1so Be tho-énxe i n-di.n
xgn'bggqogdlpg 1o tho formyla, gna especifily 80 in g witesbuiu
. 16, 6n tho oihior Hand, tho tings be ppt 0h hanchtrzard or by rulo
of tfmmb,,‘thp indreasg o:ftom%orqtpgg m “s)orl’b‘n'ds oot ey
straind, and’ this 18's dew cloment O AANOrIh Sk - srivtles
gund, and all othors unseicntitenily puttogethor. - R
e e Ve sy . '
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