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time tu ti~nc. ' ma(le known ' to the scie~~tific morltl, 
arc? not yet publisl~edin eztenso, with the illustrations 
prepared for the purpose. 

" I t  is? then, specifically for Professor Hall's inves- 
tigations ill North-American paleontology, notably 
the paleo~~tology of the state of S e w  York and the 
regio~ls atl,jacelrt, and of the earlier geological forma- 
tions, tltat the committee suggests this award. I n  
this field Professor Hall holds a position like that 
which has been so long occupiecl in Europe by Mr. 
Barrande. If his actual publications are as yet less 
estensive than those which have t l ~ c  11a1ne of 
Barrande illnstri-
ous, this ltas not 
been from the lack 
of material, still 
less from lack of 
industry and scien- 
t i f i c  acumen on 
Professor H a 1 1 ' s 
part, but because 
h e  has not enjoyed 
the advantages of 
independent f o r  -
tune and munifi-
c e 11t patronage. 
Giving due credit 
to the state of New 
York for what it 
has done to  further 
the publication of 
researches in its 
service, i t  still ap- 
pears that  his pro- 
longed labors have 
bee11 carried on un- 
der many discour- 
agements a r ~ d  with 
insufficient means. 
I t  is understood, 
however, tha t  de-
ficie~lcies in this 
respect are about 
to be remetlied: 
atrtl it is 110ped 
that  this veteran 
paleontologist may 
Iravc the satisfac-
tion of supet.itl-
te t~t l i t~g  the full 

7'HE CANTILEVER-BRIDGE A T  

N I A  G A R A  FALLS.  
TIIEnew bridge across the Niagara Iiiver, br~ilt to 

connect the Canada southern railway with tlle New- 
York central and Hudson-River railroad, and opened 
for traffic in the early part of the present year, has 
been widely noticed in the newspapers, and referred 
to as a marked advance in engineering. Quite a 
general interest ill regard to it has therefore been 
a~,ousetl by the apparent novelty of the design, and 
1111. rnpitiity of co~~strlrction. AS the railway sus-

pension-bridge is 
below, and mith-
ill some three hun- 
(Ired feet of, the 
cantilever - bridge, 
the contrast be-
t w e e n  them is 
forced upon every 
observer. While 
the cost of the two 
bridges, aside from 
t 11 e approaches, 
was probably very 
nearly the same, 
t 11 e suspension-
b r i d g e required 
three years for its 
construction, and 
will carry one train 
and such load as  
may come upon the 
lower roadway; the 
cantilever-b r i d g e 
w a s  erected i n  
seven months and 
a half from the be- 
g i n n i n g  of the 
work, and is de-
signed to  c a r p  a 
freight - train on 
each of its two 
traclcs a t  the same 
time, each headed 
I)y two seventy-six 
ton engines, and 
~ r o s s i ~ r g  without 
slackeni~lg speed. 
The ability to ac- 

publicatiot~ n r l  d IV)I~TILALI.OF I,LLoFp:r>oI< .I . \>I~:L IIAI .L OF A T . I I . \ S P . ~  con~rrrodatea great- 
proper illr~stration 
of his cotnple~eJ invcstigatiuns. 

" I n  recognition of the great value of the scielltific 
worlc to which Professor Hall's life has been so untir- 
ingly and snccessf~~lly devoted, in encouragement of 
his closing label-s, and in testimony of the society's 
high appreciation of these services to science, your 
committee ~ o u l d  recommend that the maximum of 
the prize be awarded upon this occasion." 

' From a crayon drawing after n photogrnph taken for Sci-
ence, April 17,1884, by T. I\!. firnillie, photographer of  the U. 8. 
national muscum. 

er traffic, and the 
rapidity of constructiotl, may justly be ascribed to 
the advances made in American types of iron 
bridges. 

One of the first questions asked concertrs the mean- 
ing of the term ' cantilever.' I t  signifies, as an  archi- 
tectural term, ' a  bracket, or projecting member, to 
support n load, such as a cornice or balcony.' The  
illustration accompanying this article gives a very 
good view of the structure as a whole; and the action 

the as as the 
can be understood from the following diagram. 
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T l ~ e  shore abutments art. at A n11c1 I+-, nine ll~indred 
and ten feet apart. T l ~ e  piers R arid K, having a 
width on top of twenty-five feet, support two trussw, 

A C arid D F, the lengths of whose arnis are marked 
below them: on their outer ends rests the independ- 
ent truss C D, one hundred aud twenty feet in 
length. The parts B C and D E are the cantilevers, 
carrying the truss C D, and projecting from the piers 
H and E as a bracket f ron~  the face of the wall. 
The ends A and F a r e  prevented from rising, under 
any load between B and E which may not be balanced 
by the excess of weight in A B and E F, by anchor- 
ing bolts at A and F, extending to iron beams placed 
beneath tlie sl~oro abntn~cnts. These abritme~~ts 

June 2(i. T l ~ e  lnasonry on the Alncrican side was 
fi~risl~ecl Ang. 20, and 011 the Canadian side Sept. 3. 
The two towers or steel piers, each of which has 
four legs, sixty feet by thirty feet apart a t  the base, 
twentg-eight feet by twenty-five feet apart a t  the top, 
one hundred and thirty-two feet high from the top of 
the masonry to the bottom of the truss, and thor- 
oughly braced in all directions, were begun Bug. 29, 
and completed Sept. 18. 

Scaffolding or false-works for the support of the 
portions A B and E F having been put up, these 
shore-arms were built upon it in the usual manner 
of bridge-erection, and were finished in time to begin 
construction of the river-arms on Nov. 1. This 
portion of the bridge was built out, piece by piece, 
triangle by triangle, from the piers, with no other 
outside support than a travelling framework above 
and projecting forward fro111 tlio bridge itself: this 

weigh one tl~ousand tons each : t l ~ c  ~ ~ ~ a r i m ~ r r n  lifting 
force to wliicli either one will be s~tbjectrcl is three 
hundred and forty tons. The expa~isio~i and con- 
traction from changes of temperature are providetl for 
between B and E by joints a t  C and D which allow 
lo~~gitudinal motion, and at A and F by pe~~dulnm 
links whicli permit a similar movement. 

A detailed statement of the rate of progress in 
constriictio~~ and erection mill slio~v quite clearly the 
advance 111at1e in late years in the art of bridge- 
building, ant1 tlie ease with wlricli structures of the 
America11 type, jointed at  intersections and con- 
nected by pins, can be put together. The contract 
for tlie bridge was signed on April 11, 1%3; and a 
clause was i~~cluded by whicli tlie builders would 
forfeit five 1111ndred dollars per day for all time re- 
quired to fi~~isli  the structure after Dec. 1. Ground 
was brolteri for Ihc? foundations of tlio towers, April 
15. Laying of t l ~ e  coiicrete foundation, eight feet 
thick, began on June (i; and of the masonry piers, 
t,hirty-eight feet high and twelve feet square on top. 

traveller carried a suspended platlorn1 to insure the 
safety of the worlunen. The sections from the two 
shores were built out and joined Nov. 21, without 
serious accident or delay. The track was down, 
ready for a train, in seven months and a l~alf from 
the beginning of the work, aiid with eight clays to 
spare on the contract time. 

The bridge has two trusses, twenty-eight feet apart, 
fifty-sir feet deep over the towers, twenly-one feet 
deep at  the shore-ends, and twenty-six feet deep at 
the mid-span. Ample wind-bracing is provided. 
The material used in the towers and heavy compres- 
sion nienibers is open-hear111 steel: most of the other 
members are of wrougl~t-iron. One admirable point 
in the design of tlie engineer, Mr. C. C. Schneicler. 
and in the way in which it was executed by the 
builders, tlie Central bridge-works of Buffalo, N.Y., 
was the fact that no piece, while the bridge was in 
process of erection, was subjected to a strain greater 
than, or tlifferent from. what it must undergo in the 
coml~letetl structure. At the fornial test and opell- 



Ing, Dcc. 20, tllc britige w;ls fli~\,erzetl by two trains. 
ndvanci~ig sitlc Ily side fro111 one end, ant1 composecl 
uf twenty locoruotives, :illti orioriglr c:ws loatlcii witlr 
gravel to togetlicr cover boil1 traclis co~ripletely. The 
inde~)c~udcrrtslsan C I) Tvas occnpied or~tircly by cn- 
gines rvl~en the bridge ~ ; t s  f~ i l ly  loailcd. 'l'l~e deflec- 
tion of tlle point C 1111t1cr the test rr-:IS betrvcen six 
: ~ r ~ t lseven inches, being a n  aggregate arising fronl 
Itre yieliling of A 11, tlic coinpressiori of t l ~ e  ton-el, 
;rntl tile deflection of I j  C itself. On tllc rcnroval of 
this loatl, of'tfoubic! the aiitonrit ~rlricll rt,ill [>labably 

TITICquestion, wllicl~, in nly 1:~st report of .Jan. 7, 
w:~r  left una~lswerrcl. -~vlietlirr tlic bacilli fount1 i l l  

the intestines affected wit11 cllolera arc parasites clue 
to cholera alone, -Inay be loolied upon as a~issr-ercii. 

I t  n.;t,q a t  first csceedillgly difiicult, on account of 
the mrying coritlitioi~s uncler wllicll tlic ~~at l~ologica l  
cflanges tool; p1:1ce in intestines affccteil Ily cliolera. 
and on accoililt of' the great riulrlber of l~acteria 
constalltly prpsc?nt i r ~  tl~crii, to find out the 1)nciIlus 

,ever be in~posetl npon the stract1uc3, i l ~ e  britlgc c o ~ ~ l -  proper to tllc tlise:~so. 111niost, cases draih occurred, 
~ ~ l c t e l yrecovered itself. 

Tlre iipl~licatiou of thp c;tntilever ill bridge-build- 
ing ~il:t,v Irc see11 in se\.cir.ai otller instances irl this 
country. So~netinics it lras bet=n usetl to tfiminisll 
!.he ol?cni!rg to bo spanned by a siilgle truss, ant1 
anore frequently i t  lias beell ilitroilncc~d to facilitalc 
blie orcclioil of a britlqe in plnces 1v1le1.e tolupora~.y 
snpporls ill ~nitl-cllannel co11hl be obtained only wit11 
great tlifficillty and espcnsc. A wagon-ljridge at 
Fort Silelling, Minn., f~~l~rrislrc~s all exa~iil?lc of tllc 
forn!er cl:~ss; hut the cantilevers arc recfucetl to sitnple 

not a t  tile lleigllt of tlie c1ioiei.a process, 1)itt dur- 
iiig the period of 1.c.aetion irun~cdi:ltely following, 
i r i  1%-liicllsc~cll irnport:tnt c1l:~nges lake plat.(? in the 
colidition of t l ~ e  intestines nird t,lieir contents, tha t  
if;  is impossible. froxu 811~11 cases alone, l o  gain a clear 
conception of 111~ cliolera process. Or~lywhen oilc: 
lras Itad an to divsect a nilinher of o l~por l t~~ i i t y  un-
complicated c:ises, and to conlparc wit11 tlrenl the 
c:o~~dilionsexhibiteti in persolis when first atiacl~t!d, 
is it l~ossible to gain a correct insight into t,lie patlio- 
iogical coiiditions of cholera. On this :wconnl it 

t r i ~ ~ ~ g r l l a r  sotne tliirly or t h i i ~ ~ - -\\-as always licpt ill view, to use the grentcst ca l~ t io r~  brackets, projec t i~~g 
live fect beyond the faces of two  ndjat:ent ~)iers,  arid 
rcducir~g the span to t\vo Iiilntlred fcet. 'L'lie Cin-
cilinati sontlicrn railnray britlga, over the k 'ent~~cliy 
Iti~ci., 11as three spnlls of tlliee llulidred ant1 scvent)- 
five fcct eaclt. As the gorge wl~icll tliis strilctlire 
crosses is t ~ v o  111u1dretl aiitl srvelrty-fire feet cleel), 
arid c~rdilialy f';llsc-\vorlts nere out of t l ~ e  cluestio~i, 
tllc spans were built out frorn cacli cliff :LS l~rojectilig 
irnsses, al~cliored back to tlie rocl;. By tlie aid of 
one temporary ti~rtber tower 011 e:~cli side, arid tlie 
iron piers, the bridge m:~s thus joiriecl in tlie middle. 
The lover cllorcl connections were then severed at 
threc bandrctl feet from each banli, leaving the nrid- 
dlc sp:m wit11 a cantilever of seventy-fire fect projvct- 
ing f r o ~ n  each of its ends. Here tlie introduction 
.of hinges obviated the ch:~nges of str :~in wliicll ~roii ld 
otherwise be c;111sed by the effcct on tllc tall iron piers 
of changes of temperature. The IIirinchaha bridge, 
across tlle AIississi1)pi liiver, I)etn,een St. Paul ;~nd  
.Xiln~eapolis, lias three spans, itrid was erected like 
tlic Niagitra bridge, -tlrc two shore-arms on false-
~vorlts, and the niitlille span :IS I wo cantilevers, mlricl~ 
are  connected by a llingc~l joint in mid-river, nrithont 
any irlclepende~lt ~ ~ I : L I I .  

A desigi~ for tile 1"razt~i.ltiver bridge on tile Carla- 
dinn Pacific railway, by 311..Schneider, altllough not 
yet erected, i~nretlates tilt. Niagara briilge, ,nld is lilic 
it, nnly 011 a sni:illcr scale. Tlie design for tlre E1acl;- 
\reli's IsIan tl bridge, xc1.03~ tlle E :~s t  l?iver, N e ~ v  Yorli, 
wbicli was ari-srdod the fi~st, prize in 1876, introduced 
caritilevers and an iildegcl~dent sparl. A siruila~,type 
of bridge is in progress at  St. Jolnl, N.I:.; one is 
proposeii for the nclv EIarlem-Iiiver bridge, New 
'orli; aritl tlie great bridge for crossing tl!e Ji'l.it11 
of Ytrrtlr, now under coilstrnction, is a bold design 
of this type. 1i:tving tmo oprni~igs of sc?venti:en h1111- 
tlreri feet e:!t-11. Otllcrs rrligl~t. lje ~~lenliorictl if spacc 
permi1,tt:tl. 

C~I-LS.1;. G x ~ l ~ : s z .  

in acceptir~g any tl~c?o~'y tlieas to the connectiorr of 
liacterial collditioir a ~ i d  tlic c l~olern~ to cans;bl or as 
connection of tllc bacteria n.illi cholera, t,ill the firli 
pr'oof lniglit be obtained. 

I n  tlie last report, I could already state that L11e 
ljeculiaritics of tlie cholera bacteria were so ~vell 
rietcr~ninetl that tlrcy could safely be distir~gnislre~l 
froin others. Of tlresc cl~aractcristics, llic follo~ving 
are the most striliir~g: the bacilli are not perfectly 
straight, like other bacilli, bnt sligl~tly c ~ ~ r v c d ,like a 
comma. The hending may go so far t,llat they t,alie 
the form of a llalf-circle. I n  tlrc pure cultivation 
from these befit rods often arise s-forined figures, 
and more or leas long, slightly wavy lines, of wliicl~ 
the first are nlade up of two, and tlie last of a large 
umber, of the cholera bacilli, ~vhiclr, by continnetl 

increase, 11ave remained connctcted. They possess 
powers of locomotion, ~vliich can best be seen, ant1 
in  rnost inarlreit degree, in a drop of cultivatiorr-
liquid suspender1 on a covel*-glass: in sncli a prepara- 
tion, one sees tlie bacilli ~novirig with the great,est 
velocity in all directions tllrougli the field. 

1:specially cliata,ctcristic is their act,ion ~ r h e n  culli-
vatcd in gelatine, ill wliicll they for111 colorless colo- 
nies, wlriclr at  first are closed, and appear as if tlicy 
consistccl of very brilliant little glass particles. 
Crailt~ally these colonies 1iclut:fy tlie gelat,ine, and 
spread out to a cor~sidcrable oxtent. I n  gelatilie crll- 
tiration they are, tilerefore, t l~rongh this remal~linble 
apljearance, very surely distinguished from otlrer 
bacteria colonies, arid can easily be isolt~ted froril 
tlielri. Norcover, they can pret,ty surely be dis-
tinguislied 1)y cultiv:ttion in  Irollo~v slides, as they 
always go to the cilp. of the drop, and in that posi- 
tion can be recognized by their peculiar tnove~nents, 

1 G i s t l r  report <if i )r .  Iiocx of  the Gcrtnnn c h o l ~ r ncorrr~iiiu-
*ion, dated (!:r!ctlttn, l.'~.h. 2, 1884. Tr;~ns!:~tc(lfrom the BPTLIIL('T 
Klinische 7o,~chcTi,sc/tr;fl fur l\l;ircil 31. rlrl  ni~-;tl.n,.to f thc, si~vcilili 
report \!ill I)(: fotlncl ~ I Itltc St i tes  :I??<] rle~bs;s. 


