
Eupcrirner~ts show that tlre progressive acceleration 
of the rliylhnl brings about the moclitieations reprc- 
seritctl in tlre following t:~ble. The acceleratiori of 
rlrythrn from sixty to eighty stelti per rrririrlte liaq 

increased the Iengtlr of tlie step, and dccrcased the 
tirne rcquiretl to travel a certain tiistalite; bnt, mlien 
me go bore this, the opposite r f f c ~ t  1s protlucetl. I t  
is  better to replace the nunrerical table by llre dia- 
gram of fig. .5, wllicli represents ille variations in 

quickness of gait, and length of steps, as guitletl by 
the electric bell ringing a1 different rates. 

N A V A L  ARCfFIJTECTUBfl IN ENCLANI?. 

FRANCISELOAD,professor of naval arclrilrctui~c 
at  the lTiiiversity of Glaigom, devolecl his inaugural 
:ctldress, on entering upon liis tluties in Novernbcr, 
1884, to a history of tlie scier~cr. 

Until \citliin corny)aratir7cly few yrws but little al- 
tention has been paid to tlie study of naval arcliitcc- 
ture. Fifty years nqo iiinety-nine per cent of tlie 
Ur~tisli rrrrrcllant-sllips \vcre under fivv Inliitlretl lons, 
arid f e w  ~rreasnrecl more t l ial~ a Irrultlrcd and thirty 
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feet.. They were coml)arativcly ur~iforril; antl, being 
built :~fter an establislrcd 1)la11, t l~ey  were perfectly 
seawortlry wlietr properly ballasteii. I n  the case of 
war-ships tlre matt,er was rrrore difficult,; as i t  was 
necessary to get a type of sliip wllich slionld he large, 
liigli ont of water, and able to carry many large gnns, 
without interfering wit11 hrrr sailirig-qunlit,ics, or rerl- 
ilering llc!r 1,ol)-heavy. 

111 1811 ;L sclrool of 11:hval arcliitectllre ~ v a s  starlet1 
in lC~iglarid, and during twe~i ty  years it trairrod forty 
strrtleiits. This mns follotvod in IS-18 by arioiller 
:1t I'ortsrrroutlr, ant1 in 1864 by a third a t  South 
Xensirrglon, .rvlricll is now lrnitetl wit11 t.lre Itoynl naval 
college :rt Grecrlwich. Sorrre excellent clesigrrers lravc 
been gratlaat.etl frorrl tliese tlirce scliools. 

Before the use of iron, ship-bniltling requirctl no 
c1abor:~tc calcalations: it, was ciiinply a. lligllly devel- 
oped rricclianical art. Sliips \\.ere I~ui l t  of great rela- 
tive deptlls in proportion to their breadth, and initial 
stabi1it.y was delit~erat,ely sacrificetl to retlnce thr  
t,onnage ~neasu re inc~~ l .  Usually tlrese ships wonltf 
not st,and rip, wller~ fully rigged and light, witllout. 
ballast; arrtl, judging from the proporlions give11 to  
t,l~em, they ninst also 11ave required ballast wlien 
laden with c:rrgoes wlrich were not conrposetl of heavy 
(lead-weight. What is now requireti of the ship- 
builder is to predict wit,h great accuracy tlre weights 
of coxr~plicated iron antl steel structures, witli all 
tlieir fittings and mncl~inery; tlie weight of cargo 
that such structurc:~will carry at  sea; the stability 
they mill possess in different corlditions of loading. 
and tlie treatirlent 1recess;tl.y to insure a safe a m o ~ ~ r i t  
of stability being preserve11 upon all occ;tsions; the 
aniount of stearn-power and tlie rate of coal-cons~lmp- 
ti011 required to maintain given speeds xt sea; and 
very frequently the strerrgtlr that is possessetl by tlie 
liull to resist tlle slraining-action of waves. 

Tlie reason that the Er~glisli schools for this study 
have not been better att,el~tled, is that tlie courses are 
too teclir~ical in cl~aract,er, and t l ~ e  requirements too 
rigid, to aLtract any except advancctl s t~~ t l cn t s .  Tlie 
itlea of the newly established chair of naval arclii- 
tecture in tlic liniversitg of Glasgow is to teach ill a 
less t,cclinical nlanner t l ~ e  new science, and to adapt 
tlre course to the ~.equireinerrts of tlie students. The 
policy will he firs1 to fix what t l ~ c y  already Imow, aiitl 
then to  go forward to a complete study. Special stress 
is t.o be laid 11pon long-coirtinucd and a r d ~ ~ o u s  prac-
tic:~l lraining, combined wilh true science. The only 
way in wliich superiority in ship-building can be at,- 
t,ained is by possessing a class of ship-builders who 
have gone tliroug2l just sucll a training, and wlio by 
long stltdy and work have acquired Llirse tl~eoretical 
and practical principles. 

IZIS(,'ENT Bll ITISH LOCOllfOTJVES. 

X s ~ r x ~ i srccenlly d~signed for tltr London, 13riqli- 

ton, and soutlr-coast ra~lwny of Great Uritaln by 

Rlr. Sho~~t l ley ,  
were descrilied by tlreir desiyier a t  a 
~ e r e n trrieeting of the Uritisll ir~slill~tiorl of civil en- 

qincers. Tliey nere deiigncd for freight-trdflic, or :L\ 



