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The exploded boilers were of the following kinds, the causes

of explosion being etated as in the summary under the heads
AB C.

A Weak tubes
Rigid ends
Seam-rips

B Internal corrosi
Exterxîal corros

Cornish or Lancashire.
No. Kd. In. No.I

.1 0 0

.1 0 8

.on 2 0 2
ion 3 0 4

MI. In. No. Kd. In.

2 12

- _ -5 0 6
C Shortuesa of water 4 10 8

Deposit . .. 1 0 O
6 - 10 8

- -___- 15 12 26
.Plaina Cylinders.

No. Kd. In. No. Kd. In. No. Kd. in.
A Bad*repair 1 .. . 0 2
B Internai corrosion 2 î 3

External corrosion 2 6 %

Loco
Bad stays
Internal corrosion

or furroir
Over pressure

A Bad joints
Bad pnnching
Bad stays

- - 3 6

motive Multitubular.
1 01

Vertical or Cranc.
il 1 I
10 2
1 00

B Internai corrosion 2 O 0
External corrosion 2 1 0

5 38

2 21
3 01

- - 62 3

3 13

4 1 O
-- _ -7 2

Marine-Ship, Tag, or Boat
B Internal corrosion 1 1 0

External corrosion 1 O O

C Shortness of water
Over pressure
Unknown, sunk

201
1 00

2 10

- 41 1
- ___-6 2 1

Total .. . .39 21 41
0f the fatal cases, two were in Scotiand, where no inquests

are hold, sud, in the other ten cases, the verdict was accidentai
death, with certain reconinendations as to better inspection.

The Board of Trade has muade prelimiuary inquiries under
the Boiler Explosions Act of 1882, in thirty-one of the cases
mentioned in the records, also on tweive of the slight cases
mentioned in the appendix.

As four cases were at coliieries, the reports wili P.ppear under
the Mines Departmeut, while those on shipboard under the
Marine Department.

The înost fatal capes have been at iron works. The cîsass
of boler most frequntly failiug has been Cornish or Laucashire,'as might be expected, as there are more in porportion to any
other kind. Ttîe cause of explosion most prevalent has been
corrosion which, could have been detected by inspection ; and
also others which might have heen prvented hy more care by
the attendant.

The models used in making the sketches for the annuai
records were lent during the year to scientific societies or
gatherings of engineers, at Middleshrongh, Newcastle- on-Tyne,
and Stoke-on-Trent, and addresses were given with simple ex.

C. Faults which could be Detected by Attendants.
Shortness of mater
Deposit
Over pressure, from valves

ont of order

Unknown, as vessel sunk

Total

perînents upon varions matters bearing on the subject of boler
explosions. Sottie of the thiese addresses are :irilte(i wlth
fitîl illustrations, and front an addition to the iiitr.dd,.ction of
vol, ii. of the records.

The general extension of the systemi of covering ail risks tiY
assurance haq caused at dleiand fo r largo- suis to be assured on
bolers, with comparative inidilfereiice on the p.r of t1iose
asking for it, as to secnring that inspection which shlould
accompanty it. The long experinrce of twenty two years,
confirms the importance of tiîat; indoppendent periodùcal inpeC-
tion which is the primary obju et of this coitnpaniy to provide,
and it is hoped tiîat; the lerusal of these records wvîll assist in,
slîowingy thse owners of boilers the impuortance of niaking
pîvoision for the proper carrying ont of inspection, in the
interest of both safety andi economy.

WIRE-GUN CONSTRUCTION.
nv ?,11t. JAS. A. LNiIa'

BJore entering on the specific su Jeet of the paper,' the
Author referred to a num ber of documents receîved 4vthe lnsti'
trution froun the Ordniance Deparîment, U. S. A. these iverS
mostly translations from the woi ks of Virgile, Ro)sstet, ani Cia-
varinio,and related entireiy to the Hoop)-Con)isiructions of Gonis.
The conclusions and formulas arrived at hv these authorities
completeiy bore ont those of the Anthor's Paper of 1860, and
the fundamental formulas, agreed with those derived by Laine,
Hart, and Rankine. The formulas, however, require(l modifi-
cation in certain circumst inces, when accotnt was taken of
the action of lateral forces, whether of tension or of coinpres-
Sion.

In guns constructed on the Author's principle there was no
strain on the core or coil in the direction of the axis of the
gun, s0 that only the radial compression-force liad to be col'*
sidered ;it was shown that in no cae was this very important,
and that its effect vaniished when the ino(lus of elasticity Of
the material of the gun iras the same throughout. Virgile
came to the conclusion that; no part of the gutii shouild be
strained beyond its elastic limit, irbether in tension or coni-
pression. Whilst agreeing with this as regarded tension, the
Author came to a différenît conclusion as regârded compressionl*
This front his own experience miight hu largely exceedeli with-
ont detriment, and in this hie agrreci with Clavarinio, ani ex-
pressed the opinion, fully confirmnedl hy experimfent, tlî.ît a coffl*
pression of three limnes the elastic liiînit was perfertly aduntis-e-
ble. Both Virgile sud Clavarino attached great iimp,,rtani ce tO
the proper determination of the shrinkages, in this re spe(t
agreeing with the Author, wlîo lifid always contended that
Sir William Arrnstrong sud the Woolwic'h anthorities were
wrong iii assunîinz that if the actual shriiikagýs were in excess
of those indicated-by theory, the gun would shake itself right
by repeated flring. This view the Anthor contested ; li
pointed ont that it would only be truc if the exc ss strall
caused a perman eut set just equal to the original excess shi-uk-
age ;that it ofien happened that the permnanen t set ivaq gîi 1t-
ly in excess of this, and in sucb case the gun was reduced tO
the condition of deficient shrinkage, aud it might be of DO
sbîinkage, and would then inievitabl tail. The Author next
referrefi to the failure of a 6-3.inch gtnîî on board H.M.S-

Daring " on the 22nd Februar , 1883, resultingr ti th(- death
of two men and the wounding of three others during target'
practice. From caiculations made hy iihlm, the Author col',
cluded that the failure of this class of gun was certain, bc the
powder.î.ressure was uîot kept dlow to about 10 tons per sq lare
inch, the etrect of wli1lc on tie eliiincy of the gun uîeed not
he stat -d. He thouglît it probabiy Iliat, owiîîgç to tue iinithOJ
of construction, this gun did not actuallv horst, but was tort,
asunder by the successive permanent sets loosening tie lîol'l
of the hoops upon each other hotween tue hreech and th'e
trunuîion. After referring to Rasset's experinents on "Sp)eci3l
Ekansticity," or the extension of the "Elastic Limit "by stretch'
iing, the Author poinied out that inasinueli as thi- only toOk
place îvhen stretcihing was the efièct of nîech inicui force, 50 a
not when it resnilted firomn contraction iu cooiing, this propeltY
mas not available in tbe ordinaî'y inetlîod of gun.-construcýtio"'
though it had sortie effect on the belîaviour of a gun tinder fire-
After careful consideration the Author iras tèrced to the coPl.
clusion. that the oonstruction of a perfect hooped-gun was beset
with enormous practical dlifficulti is, ani that the pr-sent Str
manent ofthe country mas unreJiable.

Turning to wire.guns the Author remarked that tiiere iras
good deal of misconception on the subýject. it m-ýs ituot that
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