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ancl taking Fort Assinaboillc as a starting-point, on descent. The boat, in this case, is cortnected to 
we obtain the follo~ving lines of nclvance :- the balloorl by suspension-cords running obliquely; 

St. Vincent, >linn. Duluth, Minn. i\larquot.tc, Mich. Erie, Peun. Rochester, N.Y. 
HII~OII ,  St. Paul, R I ~ I I I I .  AIiliraobe. l i s .  Pittsburg. Pnnn. Wasliington. D.C.Ilak. 
North Plattc, Ncb. I~eavenworth, Kan. Chicago, Ill. , Knoxville, Term. Charlotte, N.C. 
Cheyenne, Wyo. Fort Sill, Tex. b1(!111!)11is, Tenn. ; Vicltsburg, Miss. Augusta, Ca. 

Santa FB.Xew &[ex 	 Ilcnison, Tex. , liracltettville, Tex. Mobile, Ala. 
Co~~cl lo ,'I'ex. 

I 

Tliis shows that in Xorember, 1881, the colt1 
wares were about two days in travelling from 
Fort Assinaboine to Washington. I t  would be 
an interesting comparison i f  a like in~~estign- 
tion wcre undertaken for waves of heat, also, 
during other months of thc year. A similar 
methocl ma1 be applicd to the advance of 
wares of high and low pressore, with the great 
advantage that clouds ~~ou lc l  not interfere wit11 
thc cletermination of tlio time of passage. 

This subject has attl.nctec1 much attention 
from time to time, and recentlx it has been 
taken up by Mr. A. N. Pearson of Inclii~ 
(Nature, Aug. 9, 1883). 

The chief signal-officer has lrinclly permitted 
this publication in nclvance of a more extended 
investigation. 11. A. HAZICN. 

TISSANDIEI1'S ELECTRIC E A LL001V.l- I .  
INdescribing recently the  new hydrogen-gas appa- 

ratus which we had constructed in ollr workrooms 
a t  Paris-Auteuil, we ruentioned that the governable 
electric balloon, which has been in preparation since 
the electrical exposition, was ready for trial. This 
took place the 8th of last October. 

The arrangement of tlie controllable electric balloon 
consists of three ilistinct pieces of apparatus,- tlte 
air-balloon, properly so called ; thc gas apparatus to 
inflate i t ;  and the electric motor to supply frectlorn 
of motion by means of a. screw. 

The construction of an elongated aerial ship pre- 
sented s e r i o ~ ~ s  We were aided by two ex- difficulties. 

periments, -tltat of Nr.  H e r d  Giffard in 1852, ant1 

thal  of Nr.  1)upuy de 1,Bme in 1872. I n  the model 

which we tried a t  the time of the electrical exposi-

tion, we arrnl~geci for the suspension of the little boat 

a low rotl, running longisudina similar to that of 

the air steamship of Nr.  Giffard. We afterward con- 

eluded that it would be better to place the screw be- 

hind a large parallelopiped-shaped boat, high enough 

to protect the propeller against the danger of a shoclr 


Translated from La N u l u ~ e .  

and the deformations of the arrarlgeinent are escaped 
by means of a flcxible shaft fixed at  either side of the 
balloon. The balloon was constructed by my brother, 
in tlte roorns of Mr. I-I. Lachambre, to whom was 
intrusted the making of the new air-ship. A model 
15 cubic metres in capacity was first made; antl, after 
studying the action of this in a captive state, the 
constructiori of tlte large balloon (fig. 1)was begun. 
I ts  shape was lilro that of MI.. Giffard's arid Mr. I le 
Lame's balloons: it was 28 metres long, and 9.2 me-
tres in diameter through the middle. On its lower 
surface, there is a cone with art automatic valve: it 
is made of a thin cloth, rendered impermeable by a 
liew varnish prepared by Mr. Arnoul of Saint-Oue~t- 
l'Anm6ne. The capacity of tlie balloon is 1,060 cn-
bic metres. 

The netting ovcr the balloori is fornletl of ribbons 
woven with longitudinal spindles, which keep them 
in their proper geometric posilions. The  ribbons 
thus easilv a d a ~ t  themselves to the inflated material, 
and do not f o r k  projections, as do the nleshes of a 
net. The netting is connected on t l ~ e  sides of the 
balloon with two flexible sliaf~s, which perfectly 
conform to its shape, passing along the centre of each 
side. The shafts are made of thin walnut laths fitted 
wit11 bamboo: they are connected by silk belts. At  
the lower end of the netting are intersecting rods, a t  
the ends of which are twenty suspension-ropes con- 
nected in groups of five to the four upper corners of 
the car. This latter is in the form of a cage made 
of buntlles of bamboo rods, strerlgthened by cords and 
illreads of copper covered with gutta-percha. The 
lower part is made of walnut cross-pieccs, which sup- 
port tlte willow basket. The suspension-ropes en-
tirely cover the boat: they are woven into the basket, 
being previously sheathed in caoutchouc, which, in 
case of accident, protccts them from the acid liquid 
certtained in the boat to feed the batteries. The sus- 
pension-ropes are connected horizontally by rigging 
about two metres above the boat. The  guide and 
ancllor ropes are attached to this rigging, which also 
serves to equally distribute the traction during the 
descent. The rudder, a broad surface of unvarnisl~etl 
silk sup,ported bv bamboo, is also arranged behind. 
The weights of the different parts are as follows: -
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I<ilograms. 
Balloon, with tlie valves . . . . . . . . 170 

Cover, with ruddcr and suspension.ropcs . . 70 
Flexible side- shaft^ . . . . . . . . . .  34 

Car . . . . . . . . . . . . . . .  100 

Motor, screw, and b;ittcrics, wit11 liquid for 

2h.30m..  . . . . . . . . . . . . 280 

Stopping-machinery (anchor and guide ropc), 50 

Weight of material . . . . . . . .- 704 

r 7l w o  passengers, with instruments . . . . . . 150 
Ballast . . . . . . . . . . . . . . . . 386 

'J'otal weight . . . . . . . . . . . .1,240 


Allowing 10 kilograms, the lifting-force was 1,250 
kilograms. The capacity of the balloon being 1,060 
metres, the gas had a lifting-force of 1,180 grams per 
cubic metre, -a result not hitherto obtained in the 
production of large quantities of hydrogen. 

By the end of September the gas apparatus was 
ready for trial; the balloon was stretched out on the 
ground under a long tent, in order that it might be 
immediately inflated; the boat and the motor were 
stowed under a cart-house; and my brother ancl I 
mere only awaiting good weather to make the trial. 
On the 6th of October there was a rise of barometer; 
on the 7th the weather was fine, with light wind; 
and we decided to make the experiment tlie follow- 
ing day, Oct. 8, 1853. 

The inflation of the balloon began a t  eight o'clock 
in the mor~ling, and continued, without pause, till 
half-past two in tlie afternoon. This operation was 
expedited by means of the equatorial ropes hanging 
a t  the right and left of the balloon, and to which 
were attached the ballast-bags. (The ropes are 
shown in fig. 2, which also presents the spinclle- 
shaped balloon as seen from one end.) The inflation 
completed, we proceecled to arrange the boat and the 
ebonite ta~ilis, each of which colltaills thirty litres of 
the acid solution of bichromate of potassium. At 
twenty minutes past three, liaving heaped in tile bal- 
last and obtained equilibrium, me mere slo~vly raised 
into the air, a light cast-south-east ~vincl blowing. 
On the ground there was aliilost no mind; but, as irc- 
quently happens, it increasetl with the altitude; arid 
we found, when the balloon had risen five llundred 
metres, that i t  attained a xcloclty of three metres 
a second. 

My brother was especially engaged in regulating 
the ballast, in orcler to kecp a constant low altitucle. 
The balloon was kept very iegularly at  a height of 
four or five hnndrcd metres. I t  rcmainecl perfectly 
inflated; and the superfluous gas escaped by opeiiin~, 
under its pressure, the automatic valve, the action of 
which was very uniform. 

Several minutes after the departure, I tried the 
bichromate of potassiuin batteries, co~nposed of 
fonr troughs with six compartments, lnaliilig tweiity- 
four elements in circuit. A mercury commutator 
enabled us to use a t  pleasure six, twelve, eighteen, 
or twenty-four elements, and thns to obtain four dif- 
ferent speeds of the screw, varying from sixty to a 
hundred and eighty revolutions per minute. With 
twelve elements, we found that the speed of the bal- 
loon was insufficielit; but above the Bois de Boulogne, 
when onr motor was working with great speed, with 

twenty-four elements a very different effect was pro- 
duced. The rnovernent of the balloon became sud- 
denly appreciable, and we felt a fresh breeze produced 
by our horizontal motion. With the balloon head to 
tlie wind, pointing toward the belfry of tlie cllurch 
of the Auteuil, near our starting-point, we remained 

motionless, as we proved by noting conspicuous points 
beneath our car. Unfortunately i t  did not long 
maintain this position; bnt, after acting well for 
several instants, it sucldenly began gyratory motions 
which tlie ruclder was powerless to conlpletely control. 
I n  spite of the rotations which ill later trials we were 
able to prevent, we tried the same experiment for 
more than twenty minutes, during which we conld 
perceive that we were over the Bois de Boulogne. 
When we tried to change our position by cutting the 
wind perpendicularly to its direction, the rudder 
became inflated like a sail, and the rotations were 
produced with much greater violence. From this we 



" assume that  tlie position ~vliich an air-ship oi~glit to 
occupy should be sue11 that  its major axis rnajr nlalte 
~v i th  tile line of the rrirld an  angle of several degrees. 

After tlie experinlcnts >ye have just described, rve 
stoppeil the motor, and the bnllooli passed over AIolit- 
Tal6rien. Once, wheii i t  liacl talten the direction of 
the minci, we began again to turn the screm, proceed- 
ing this time with tlie cc~rrent. 'The speed of the bal- 
loon vvas incre;tsed, and by lilearis of the rudder we 
were n o ~ v  easily able to turn to the right or left fro111 
the line of the wincl. TVe proved this by taking, as 
before, some point on the surface; anci several spec- 
tators also verified it. 

At thirty-five minutes past four we made tlie de- 
scent in a large plain near Croissg-sur-Seine. The 
operation of landing was condacted by nly brother 
with great success. TVe left the balloon inflated over 
niglit, and the next day i t  had not lost the least gas. 
Paint,ers and pliotographers ve re  enabled to obtain 
views of our air-sliip, whicli was surrounded by a 
numerous and syml~athetic assernbig which the novel 
sight had attracted from all sides. 

TVe had intended to malie a n e v  ascent on this 
day: but, on account of tlie cold of the night, the 
hichromate of potassiuni in our ebonite tanlrs had 
crystallized; and the battery, n-hich mas by no means 
exhausted, ~vas  on this account, however, incapable 
of action. TVe drew tile balloon to the shore of the 
Seine, near the bridge of Croissy; xntl there, to our 
great regret? we 7vel.o obliged to discharge the gas, a i ~ d  
to lose in a few instants mliat 11:~il required so iilucll 
care in its preparation. 

Without describing in g r e a t c ~  detail oiur re l~l rn ,  we 
ha re  conclnded from this first trial that, Lo, electricity 
furnishes a balloo~l v i t h  the most colivcnie~it power, 
the lnaliageliie~lt of wllich in the car is rcmarlcably 
easy; 2 O ,  in onr o~vil  case, wlierl oiu. screw, 2.8 
metres in diameter, made a h~~lidreclanct eiglity 
revolutions per nlim~le,  \ve were able to heep hcacl 

boon as ? receiv~,d l ~ i \  I l . l i ~ ~ i l l i ! ~ ~ ' ~ ]  lirst Iett('1.s froni thc 
comrnrine of I'cus, in t l i ~ ,  depar~mcnt  of T7ienire, it \\.as ci,rl;&ill 
tlixt lie 11nd p ~ l . c c i ~ ~ c d  in the blood :lnd humors of tlic iiead lioqi 
;L new microbion which it sccl~recl ~11orild be the author of thc 
cliacanc. l'his n~iciobion 11:iii csc;iped the ubservntion of Dr. 
I<lcin of Londoi~ ,  in the course of a l o l ~ g  aiid relaarkable no. 
count of antopsics ntiil cxpcrimcnts linblislrcd tlircc years before 
in the report of tlie Enqlisll sanitary oflice. 1)r .  Ricin stated 
i1i;rt 11 luicsobioll wan the cause of the afection; but  11c conimitted 
ti11 error, for the niicrobion that he ilcscribeil has 110 conn(~ction 
\rritli tile cause o f ?  o~lgel .  .l'l~nillierb y  his obscrvntion had orer-  
come tho l~ri~icig;rl diilicnlty to n kno\\ l!.dge of this disc;rse of 
tire boy. Iiisloric truth, llo\vcvc.r, obliges nic to declare, that in 
1882, and also in the ~nont l i  of LIarcl~, thix n~icrobion of Yozigat 
was signalled a t  Chicago, in lilnerica, b y  l'roiessor Detmers, in n 
11npcr \\-llich iloes great honnr to ils author. l'hnillicr coulil not 
have been acquainted ~r i t l r  this p:iyer, and I myself only learned 
of its cxistcncc very recently. The  obscrvatiolr of the niicrobioli 
of voifgrt of the hog by 'l'huillicr dates froin tire 15th of IIarch,  
1852."1 

I t  is so very seldolll tliat investigations on this side 
of the water i'eceive any notice mhateuer abroad, 
and particularly in France, tha t  i t  seenis a pity even 
to call attention to the very great injustice done to 
Aliierican worli in the above statenlent, since any 
recognition at all is so much better tliari being q ~ ~ i e t l y  
ignorcd. Tliere is, liovverer, so much of general in- 
terest ill regard to the gradual development of our 
lcno~vleclge of the germ of this disease, 80 iniicl~ of 
interest ill the success ; ~ n d  failnres of those w11o l l a ~ e  
worlced upon it, that, aside from our desire to see his- 
tory correctly written, tllere is saflicieiit incentive for 
tracing tlie progress of this study, which cori~ri~enced 
when the first real liglct was brcalrilig upon tlie geim- 
theory of disease. 

Dr. Rlein drserres Inore credit for his share in the 
discovery of the micrococcus of swine-11lagne t,llail 
N, l ' a s t e~~rseeills inclined to gr:~nt. I11 1876 he  
pablisiled one oS tlie first, if not tlie Tery first, relia- 
ble ~nicl-oscol,ic stnclies of this diseasc. The care 
and skill sliovri in this investigation are nlore appar- 
ent to-day than ~vlieri tlie details \vere first published; 

to x \>-ind nioviilg tliree metres per second, ancl, ~ v h e ~ l  and, althougli llc sul~secjnently inade t,lle i~nfortunate 
proceecling with tlle current, to deviate frorii t,he linc 
of the wincl mitli g1,eat ease: ::O, the niode of sus-
lierisior~ of a car froin i ~ c ie10rigatcd balloon by ~ilearls 
of bands running ol~licluely, allil supported by flesi-
ble side-shafts, iiiswes perfect stability to the whole. 

VTe ought to say tliat our ascent of Oct. S slloulil 
bc considered only as a preliruinary trial, n.l~icli will 
be repeated wit11 ille alterations wliicli our (:sperierice 
coniine~~ils. I n  addition, we ~vonld lneiition that  
there \\-as ill the car a considerable excess of ballast, 
and that el-ent~ially it ~vil l  be possible for us to use a 
iiinch more poverful motor. ilel.ia1 navigation will 
riot be matle practicai~lt: illro~igll a single attempt: it 
mill recjuire many trials and efforts and great perse- 
verance nnder every orileal. 

( 2'0 lie co~ i t i ?~z~ec l . )  

TTIE DISCOT'EXY OF T H E  GlSRAiZ OF 
9 IYIi\'E-PLA GlTE. 

INa comlnmlication read beforc the Paris acaclerny 
of scietices, Nov. 26, 1SS:3, by 11. l'asteur, tile follo~t-  
ing paragraph occurs :-

mistake of attr ihuli~ig the c:ilrec: uf the disease to a 
bacillus, this fact should riot he allowed to weigh 
against his foriiicr and really valuable researcllcs." 

Ill his acconnt of the microscopic appearances of  
tlie intestine, 11ic folloriug selite~lce occurs: -

i'Broili ant1 crc11 befol.e tho fii.8t sign; of ~ircro-is  of the inn- 
coia, r iz . ,  ~vlrcn tlrc cl~it l~clinni  11cgini; to brc:rli do\rir :incl he 
bhcrl i'ronl the b111.A1ce, tirere a le  i'onlid uln-sc8 of micl.ococci, 
vhicli in bo111c nlccrs occupy n grcat portion of tiic drD,.i.s."" 

A little farther on 11e says, -
'<Tilere in onc 111orc p(,int \vhic11 I belie\-c dcservcs carpflil at- 

tontion. i n  tlic n1ccr;ition of tile tongoc ,just inci~tiouod, nlid a t  
n time ~vlien tlle supcrfici:ii *call h:i8 not be<.ocne reioored, I 11avc 
wen  mai;sc+ of 11iii.rococci iitu:ite cl~icilg in tile tiidue of the 
papillae, but  tit deep nb tlic irrflain- soinc jrlaccs reaclrilrg aa ~;LI.  

' Lil z'ucci?i<ftio7l~ ! Z L  ?,o)fgel (IPS lii)?.cs ir i'nicle d t f  c i r i ~ s?~zur te l  
att~:lrlii  d e  ee l te  ? i i~ / i l c ! j~ .1'1\sTI:$iI1 et 'I(ITUILLIEI<. ~ i o ? l ~ p t i s  
~ ( , ? z d z o ,xcrii. 1). L l G l .  

Ilcport on the so-cnllcd enteric or typhoi~ l  fcrer  of the pig, 
by 1)n.~<I .F IN.  Ill Rcl3ol.ls of the 111edic:ll o f i l e~r  of tile privy 
coii~icil a r ~ d  local govcrrlnlent iioilsil. S c m  icries, S o .  VIII. 
1:cport to thc Lords of tlie council on bcielliific in\~estigdtions. 
ctc., 18iG, pp. 91-101. 
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