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Plotting the lnonthly numbers, it will be seen 
that there are plain indications that the maxi- 
mum hiis passed, though it is thought by some 
that it is still to come. H. A. I-I. 

FIFTEENTH ANNUAL CONVENTION O F  
TIIE AMERICAAT SOCIETY OP CIVIL 
EA7G'INEE'tZS.-I. 

THE members of the society began to 
assemble in Chicago as early as Thursday, 
June 14, to risit the exposition of railway ap- 
pliances, and to take part in the excursions 
planned for their benefit by the lhgineers' club 
of the north-west. 

By 'JIoiiday inorni~~g,  June 18, the number 
of those intenrli~~g to take the special train t'or 
St ,  Paul, generously tendered by the officers 
of the Chicago, l\lilwauliee, and St.  Paul rail- 
way, liacl swelled to three hundred. The train 
of eight cars. well filled, left Chicago at 7.30 
A.ar. ,  arriving a t  St. Paul at 10 r . a t .  But few 
stol~swere rnade on the way, the principal one 
being at the crossing of the Wisconsin Rirer, 
for the object of inspecting the railwny bridge, 
ancl taking a better view of the fine scenery at 
that point. Quite an accession to the party 
came on board at llil~vauli-ee. 

Upon reaching St. Paul, an engine of the 
St. Yaul, Alinneapolis, and Xanitoba railroacl 
was attached; ancl the train was clrawn o\-el* 
that line, through Xinneapolis, to Lake Jlin- 
netonka, -a beaotiful sheet of water some 
thirty miles long, where, a t  IIotel Lafayette, 
thirty-three miles from St. Paul, the members 
of the society a ~ l d  their invited guests mere to 
be quartered dnring the conrention. 

Tlie two cities of 3linneal~olis ancl St. Paul, 
only a few miles apart, and each containing 
over eighty thousand inhabitnnts, were rivals 
for the opportunity of entertaining the society ; 
ancl to prevent any ill-feeling, as as to 
avoicl crowcling any of the city hotels, alread? 
taxed to accolnmoclate their own patrons, thls 
summer hotel, just opened for the season, only 
built one year, newly enlarged and furl~ished, 
and capable of' providing for the cornfort of 
five hundred or six hundred guests, w:ts chosen 
for heacl(.juarters. With the exception that 
some valuable time was lost in going to ancl 
returning from the place of holding the dai l j  
sessions, this selection is to be commended ; 
for the location was extremely pleasant, and 
the air fresh and cool. Tliose who die1 not 
clesire to go to the ineetings each clay could fincl 
rest and enjoyment at this agreeable suminer 
resort. A special train was at the service of 
the convention each day throughout the entire 

week. A large accession to the number of 
members present was made as the week pro- 
gressed, so that the attendance was larger than 
at any previous convention. 

On Tuesclaj morning the ellgineels took the 
special train for St. Paul, and thence went to 
the state capitol, where the first meeting was 
called to order in Ilepresentatives' hall. After 
formal announcements of programme and ar-
rangements, the usual addresses of welcome 
were made. 

The first paper read was by the late 3lajor 
F. U. Farquhar, U.S. eng., on the building of 
tile dike for the preservation of the Falls of St .  
Anthony. 

The falls, which furnish the water-power for 
the mills of Jliniieapolis, were first described. 
A stratum of upper magnesian limestone, eleven 
feet thick at the lower edge, is underlaid by an 
extremely soft sandrock, which is rapiclly worn 
away ; and the limestone is thus underniinecl 
and broken o f .  The recession of the falls was 
rapicl ; and, as the limestone outcrops with a 
thin edge twelve hundred feet above the pres- 
ent brink of the falls, their final reduction to 
rapids wonld occur, if not prevented. Citi-
zens dng a tunnel for a tail-race in the sand- 
rock, ancl the river broke in a t  the upper end. 
The immecliate destruction of the falls was 
irnminent ; and attempts to check the rush of 
water, which rapidly enlarged the tunnel and 
repeatedly brolie through in different places, 
provet1 ineffectual. The citizens, after building 
cofferdams at various weak points, discourageel 
by failures at times of hidl  water, obtained an 
al'propriation from the 9b. S. government, on 
the ground thnt the wearing-away of the falls 
wonld injure navigation above. A plan was 
finally proposed by Major Farynhar, of esca-
vating a tunnel across the entire river, through 
the sanclrock. from the limestone overhead to 
the sound rocli- below, some forty feet, ancl 
filling it solidly with concrete. This work was 
carried out under his direction, and was fully 
explained in the paper, and illustrated by 
drawings. The dike is eighteen ltundrecl and 
seventy-five feet long, and has successfullj shut 
off the water which worked its way through 
the soft sandstone. The detailed statement 
ancl cost can be found in the Report of chief 
of engineers, U.S.A., for 1879. The action 
of the water has been injudiciously concen-
trated upon a limited space of some three 
huntlrecl feet by the erection of wing-dams by 
the mill-on ners. 

In the cliscussion on this paper at the time 
of its reatling, ancl in remarks made the next 
morning by the engineer officer now in charge 
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of the falls, the other worlis of preservation 
--the timber apron, tlie rolling dams above, 
and tlie crib wliicli hael been placecl below, 
the falls -were described and commented 
u13011. 

Dr.  C. E. E m e q  read a short paper, and 
snbmi~ted  a table, showing the cost of steam 
eugines and boilers complete, and tlie cost of 
operatilig tlie same for three linndrecl and iiilie 
d a r s  in t , l ~  year, including repairs aild renem-
als, aud giving, upon the data  assumed, tile 
total cost per horse-power maintained continu- 
o~lsly.  ITe poi~itetl out  why small engines 
were comparati\rely niore expensive t o  111aii1- 
tain tliaa mere large ones. The  d i sc~iss io~i  of 
this paper mas postponecl until the next clay. 

The  co~ivention re-assembled a t  the s tate  
capitol on JVeclnesday morning. The  discus- 
sion of Blessrs. I k q u h a r  ancl Emery's papers 
was first in order. The  questioil was aslcecl 
whether the anlount espendetl in the preserra- 
tion of S t .  Anthony's Falls woulcl not have 
sufficed t o  establish and maintain a n  eqcliralent 
plant of steam-engines. Dr .  Emely thought 
not. 

I'rof. T. Eggleston followed with a pitper 011 

' S n  accident to  steam-pipes arising from the 
use of blast-furnace wool.' I-Ie attributed a 
corrosiori and subsequent explosion of steam- 
pipes a t  Columbia college to  tlie setting-free 
of sulphur from the mool by tlie action of ex-
tremely clilutecl solutions of organic acids nlid 
the rapid corrosion of the pipe by the sulphu- 
ric acid, sustaini i~g his position by reports of 
analyses :iiicl tests. 

I I e  was strongly opposed by Dr.  Emery,  
who claimed that  the corrosion was due to 
leakage and moisture, with alternate wetting 
and drying of tile pipes, and that  blast-fur- 
ilace mool was entirely ianocuous. 

Mr .  J o h n  Lawlpr of Prairie du  Chien de- 
scribed the constrriction of tlie two polltoon 
drams in the milmay-bridge across tlie Illissis- 
sippi a t  that  place. Each  pol~toon is  four 
hunclreti ancl eight feet long, six feet deep, 
thirty-six feet wick on bot to~l i ,  and forty-one 
feet wide 011 top. Tile interior details, the 
regulation of height of track, the means for 
fastening and for ma~loeuvring the clranrs, were 
describecl a t  lengtli ; ancl the cost was stated 
a s  one-sixth of tlie esti~natecl cost of the usual 
iron swing-bridge. T h e  bridge was built in 
1874, and has  been i11 continuecl use ever 
since. This  bridge mas seen from the train 011 

the trip from Chicago. 
The  last paper a t  this session, by G. Lin-

denthal of Pittsburgh, Penn. ,  was upon tlie 
rebuilding of tlie PlIonongaliela bridge a t  that  

place, from liis design ancl under his direc-
tion. T h e  first portioii of his 1)aper entered 
minute l j  into details of the new structure, and 
was illustrateel by tracings. Tile lattci* por- 
tion was occupied with a discussion of tile old 
suspension-bridge, built in 1846 by Joliii A. 
Roebliiig, the co~idition of the sarne before 
removal, the tests of tile material removecl, 
and the effect of the excessire overloading to 
wliich i t  had beeli exposed for years by the 
increasing and heavy traffic over tile bridge. 

After a b13ief discussion, tlie convention then 
adjourned ; a portion of the rneinbers repairing 
a t  once to  Lsllte 3linnctonka, aticl the remaiu- 
der  going to Blinneapolis, where visits were 
mitde t o  the Wasl ib~irn flouring-mill a~icl to  
the bridges. 

( T o  be c u n t i 7 ~ x e J) 

KINETIC CONSIDERATI0N.S AS TO 
THE NATIJRB U P  T H E  ATOJIIC MO-
TI0,VS W H I C H  I'ROBABLY 0161GINA1'E 
Rrl DIA TfONS.1- I .  

THE assumption that  the mean kinetic 
energy of trauslalion of the molecules of a gas  
is the nicasure of i ts  temperature is one ml~ose 
beautiful agreement with experiment has led 
t o  its acceptauce as  a iieccsszlry part of the 
liirietic theory of gases, and it  has oftell let1 to 
the thoughtless conclusio~l that  this translatory 
motion is also the nlecha~lical source of the 
dist~lrbances in tlie e t l ~ e r  wliicll originate racli- 
ations. I3ut tliere are  many clifllc~~lties in the 
way of accepting this view. One of the first, 
and perhaps tlie least, is the difficulty of con-
ceibing how such a motion of translation, nhich 
is  essential11 longituclii~al, can or ig~na te  a lat-
eral vibration, such a s  light and radiant heat 
must be. 

A greater difficultj- appears t o  be fonncl ill 
the extremely rnoderatc rilean velocity of tlnns- 
lati011 which the ~nolec~lles  of a gas  are  fur~nd 
t o  have. Rlolecular velocities, whicll are  of 
the  sarne order of magnitutle a s  that  of souncl 
or of a iifie-ball, seem harc11~- fitted to  cause the 
necessary coin~~rcssions or distnrhances in a 
medium in wiiich tlie rate of prol)agation i s  so  
ilnnlei~se; or, to  s tate  it in another way, if 
inolec~iles, in describii~g their paths, originate 
radiations, then the inotion of a rifle-ball ouqht 
also to  clo so, or,  indeed, any  m~ict i  more mocl- 
erate motion, such a s  that  of a ~ e h i c l e  or 
animal. 

A still f~ i r ther  clifficulty is, that tliere is 
another p m t  of' the kinetic theory which ap- 
pears t o  be so related to  this that  both cannot 

1 Presentedin abstmot to t11c Section of che~nistry and p l~ya-
ics of tho Ohio mechanic,' institute, I p r i i  26, 1883. 


