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The cost of the lamps is one dollar each ; and, 
a t  the present rate of consumption from all 
causes, the annual expenditure will be 56 lamps. 
The dynamo is run about 2,190 hours per year 
(about six hours per day),  with an average of 
about 474 lamps in circuit, so that the annual 
lamp-hours would be about 104,025 (2190 x 
47.5). Thus i t  appears that our lamps will, 
a t  present consumption, last us in the neigh- 
borhood of 1,857 (utP5)hours each. 

Description of lamps. 
-- .---
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lamps. Power. ohms , amperes. in volts. 

I n  event of a short circuit through a good 
conductor, between the wires there would be 
instantly generated heat of such intensity that 
the wires would melt, and perhaps the arma-
ture also. This heat would in all probability 
set fire to the wood-work along the line of the 
wire. T o  prevent this, Edison has devised his 
cut-out block, or safety-catch, -a neat device 
for placing a short piece of alloy in the circuit, 
which, at 400' F., will melt, and open the cir- 

cnit. When this happen$, all the lamps on 
the branch circuit fed through that cut-out 
will be immediately extinguished ; and, though 
one is left in darkness a t  that point, he is re- 

warded by a consciousness of gea te r  mischief 
having been prevented. Fig. 15 represents a 
double pole cut-out block, a front and back 
view of the cut-out plug, and a binding-screw. 
Fig. 16  shows a back ~ i e w  of the same cut-out 
block, and a section through a cut-out plug. 
The fusible alloy is contained in the plug, and 

is utilized as a solder to unite the two poles of 
the plug. The pl~ig is made similar to the 
bottom of a lamp, ancl the block-socket is 
similar to a lamp-socket. The wires are held 
by the binding-screws, and the current passes 
through the metal of the block and plug. 
These cut-outs are placed on each of the main 
circuits, near the dynamo, and on each branch 
circuit, and always in convenient positions. 
The alloy in the plug is the only part destroyed 
by a short circuit, and it is only a minute's 
work to substitute a new plug. 

(To be continued.) 

REPORT OF THE G E R M A N  CHOLERA 
C0MiKISSION.l 

WEEN the commission arrived in Egypt, the chol- 
era epidemic had already begun to decline, so that 
we could not expect to obtain all the material neces- 
sary for carrying out our examinations. Besides, 
since the termination of an epidemic is the least 
suitable time for etiological researches, our origi-
nal plan was to make such preliminary studies as we 
could in Egypt, and then check our results, as soon as 
the epidemic had reached Syria, by further investiga- 

1 Report to Minister von BStticher, secretary of state for the 
interior. By Dr. KOCH. From the Kolnidche eeilung of Oct. I f .  
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tions in suitable localities in tllat country. We mere 
able to carry out tlle first part of our plan ill accord- 
ance with our wishes; for the commission found 
abundant opportunity, dnrixlg its stay in Alexandria, 
to collect the material necessary for its prelinlinary 
researches. This was mainly due to the active co- 
operation of the physicians of the Greek hospital, who 
famished us  worlting-rooms, permitted us t,o study 
the  cholera cases in the hospital, and placed the bod- 
ies of those who died of the disease at  our disposal. 

At first the com~nission had two rooms of the hos- 
pital, adjoining each other on the ground-floor, and 
well lighted. In  one roorn the microscope work mas 
carried on, and in the other the culture experiments. 
The anirnals experimented on were at  first brought 
ixlto both rooms. Rut when their lluniber had been 
increased, it was thought too dangerous to manipu- 
late the nlaterial for infection in the same rooms in 
which me had to spend nearly the entire day, and 
they were accordingly removed to another room in 
the old hospital; and there the experiments 0x1 infec-
tion were made. 

The material for experime~lt was obtained from 
twelve cholera patients, and ten bodies of individuals 
who had died of the disease. The cases of nixie of 
the patients were studied in the Greek hospital, two 
in the German, and one in the Arabia11. The sylnp- 
torns corresponded in all cases mith those of true 
Asiatic cholera. Specimens of t,he blood, of the vom- 
ited matter, axld of the dejections of these patients, 
were taken; and submitted to examination. I t  was 
soon apparent that the blood mas free from micro- 
organisms, that  the vomited matters were compara-
-Lively poor in thein, but that  the dejections contained 
n considerable quantity; and the latter material was 
lllerefore mainly used in the infection experiments 
with animals. 

Although the number of bodies used for dissection 
was small, the material they afforded was of the great- 
est service in localizing the disease. They represented 
the most varied nationalities (three Nubians, tmo Ger- 
ar~au-Austrians, four Greelts, and one Tnrk),  were 
of different ages (two were children, two over sixty 
years of age, and t l ~ e  others betwee11 twenty and 
thirty-five years), and tlle duration of the disease va- 
ried in the different cases. Tlle most importaut fact, 
I~owever, is that dissection conld be begun imme- 
diately or in a f e ~ v  hours after death. The cllanges 
produced in the organs, and especially in the intes- 
tines, by putrefactive decomposition shortly after 
dcath, which render n~icroscopical examination difii- 
cult, and its results generally elltirely deceptive, mere 
tilus effectively gnarded against. I wish to lay par- 
ticular stress on this circunlstance, because i t  is 
hardly probable that  such excellent material for 
inicroscopic examination as n-e obtained could be 
found iu other places. 

The appearances of the bodies, as well as the symp- 
toms of the sick, left no room for doubt that  we had 
to  deal with true cholera, and not, as a t  first supposecl, 
with diseases resembling cholera, - the so-called 
' cholerifonn' and choleroid' diseases. 

We were unable to detect any organized infectious 

N C E .  [VOL. II., NO.42. 

matter in the blood, or in the organs which are 
usually the seat of micro-parasites i11 other infections 
diseases; viz., the lungs, spleen, lridneys, and liver. 
Occasionally bacteria mere found in tlle lungs; but i t  
was clear froru their forms and position that  they had 
nothing to do mith tlle processes of the disease, but 
had entered the lungs from the vomited matter by 
aspiration. I n  the contexlts of the intestines, just as 
in the choleraic dejections, there mas ax1 extraordi- 
narily large number of micro-organisms of different 
liinds, no one of which was present in excessive pro- 
portion. There were also no special indications 
wl~ichconld enable us to draw any conclusions as to 
tllcir connection with the disease. 011 the other 
hand, the examillation of the intestine itself gave a 
very important result. I11all cases but one, a specific 
form of bacteria mas found in the walls of the intes- 
tine. The exception v a s  i n  the case of a patient who 
had died of a seyuela several weeks after the cholera 
had subsided. These bacteria mere rod-shaped, and 
therefore belong to the bacilli. I n  size and shape 
they most nearly resemble the bacilli of glanders. 
I n  cases where the intestine showed the slightest evi- 
dence of change, the bacilli had penetrated into the 
tubular glands of tlle mucous coat, and had set up a 
considerable irritation there, as mas shown by the 
distension of the glands, and the accumulation of 
many-nucleated roiixld cells in their interior. I n  ruaxly 
cases, too, the bacilli had worked their may beneath 
the epithelium, and had penetrated between i t  and 
the glarid membra~le. Moreover, they had planted 
themselves in large quantities over the surface of the 
villous coat of tlle intestine, and had penetrated its 
tissue. I n  severe cases of the disease, where there 
was a bloody infiltration of tlle mucous coat of the 
intestine, the bacilli were present in great numbers, 
axlcl had not confined themselves to the invasion of 
the tnbula~'  glands, but had entered the surrounding 
tissue in the deeper layers of the mucous coat, and 
sometimes had penetrated to the muscular coat. 
The villous coat mas also thiclcly covered with them 
in such cases. Tlle principal seat of all these changes 
mas fo~iiid to be the lower part of the small intestine. 
I11 investigations like the present, the exa~nination 
ought to be made on perfectly fresh bodies, because 
putrefactive decomposition can induce siinilar growths 
of bacteria in the intestine. From this consideration 
I was unable last year to attach any \,slue to tlle dis- 
covery of tlie same bacilli in the saine position in the 
intestines of cholera patients which I had obtained 
directly from India, becanse I was afraid of compli- 
cations with post-naortenz changes. This former dis- 
covery, ~vhich  was made in the intestines from four 
boclies of persons 1rrl1o had died of cholera in India, is 
now confirmed, because there can be no error in the 
present case due to cleco1npositio11 in the Egyptian 
bodies. The inference, too, that  the correspoadence 
in the conditions of the intestine in the Indian and 
Egyptian cholera may be taken as a further indica- 
tion of the idexltitg of the diseases, is not without 
weight. 

Tlie number of bodies of cholera patients used by 
the conlmission for examination, it is true, was small. 
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Bacilli nrere found in all the fresh cholera cases, but 
were wanting in the case where death had occurred 
after tlie symptoms of cholera had disappeared, and 
in others where death had not occurred from cholera, 
in which examinations were made for the sake of 
comparison; so that there can be no doubt that these 
organisms have some connection with that  disease. 
But it is too much to conclude yet that bacilli are the 
cause of cholera because they are found in the mu- 
cous coat of the  intestine of cholera patients. The 
inference might be reversed; and nre might say that 
the disease produces such changes in the mucous 
coat, that  some of the many bacteria present there as 
parasites are able to penetrate the tissue. A decision 
of the question, which of the two views is correct, -
whether the infection or the bacteria invasion comes 
first, -can only be settled experimerltally by collect- 
ing the bacteria from the diseased tissue, breeding 
them by 'pure culture,' and then reproducing the 
disease by infection experiments on ariinials. For 
this pnrpose it is necessary, first of all, to liave sacli 
animals at  our disposal as are susceptible to the iii- 
fectious rllatter; but in spite of every effort to infect 
animals witli cholera, it has not yet been clemon-
strated tliat they can be made to take that disease. 
Expcriments hare been tried with rabbits, guinea- 
pigs, dogs, cats, inonlieys, pigs, rats, etc., but always 
without success. The only statelrierits to the con-
trary, worthy of riotice in illis connection, are the 
acconnts of Tliiersch's experirne~it with mice which 
he  fed with the coritents of the intestine of a cholera 
patient, anrl which mere tlieii attacltecl witli tliarrhoea, 
and died. This experinlent llas been corrfirined by 
reliable exl)erimeiiters, like 13urdon-Sandcrsoi~, and 
has been criticised, and the coiiclusions drc~wn fronl 
it disputed by others. We considered it necessary to 
repeat tliis experi~nent b e c a ~ ~ s e  it was of tlie iltrrrost 
irnporta~ice for our purpose to discover some species 
of aliimal capable of infection with cliolera. 

I:<.;~ringthat the requisite number of mice could not 
be obtaineel at once in Alexandria, we carried fifty of 
those animals with a s  from Berlin, and began the 
infection experiments with them. We also experi- 
mented with moiikej s, -because they are the only 
aninlals susceptible to certain hunlan diseases, such as 
small-pox and relapsing fever, -and, besides these, 
with a few dogs and chickens. But, in spite of all 
onr care, the experiments mere failures. 'rlie most 
varied samples of voniited matter? choleraic dejec- 
tions, and contents of the intestirles from bodies of 
persons dead of cholera, - sometimes fresh, sorne-
times after standing some time iri a cool or warm 
place, and so~net i~nes  a condition, -were in dried 
fed to these animals; ba t  no synrptoilis of cholera 
appeared, and they r e m a i ~ ~ e d  perfectly healthy. 

Besides this, 'pure culture' experiments were 
inade with bacilli taken fro111 the contents of the 
intestine and its walls. The material obtained in 
this way was fed to the animals, and inoculation 
was also tried. This latter ruethod, with the products 
of the 'pure culture,' sometimes produced septic dis- 
eases; but no symptoms of cholera appeared. 

That the material of the disease is very often con- 

tained in tlie dejections of cho1el.a patients in an  ac- 
tive form, is shown in several ways, ancl particularly 
by the frequency of the disease among washernromen 
who wash clothes soiled with such dejections. A 
case in point occurred during the present epidemic 
in the Greek hospital, where a washern~oman who 
aslie lied for the cholera hospital exclusively was taliel: 
with the disease. I t  is therefore certain, that,, of the 
nnmerous samples used in our experiments, some 
at least must have contained the infections matter. 
But since our experiments were failures, it must be 
assrunecl, either that  the animals we used are not 
susceptible to cholera, or that  we had not disco~ered 
the right method of producing infection. At  any 
rate, tlie experiments ought to be repeated and modi- 
fied; but, with the  material now at  onr command, 
there is little prospect that  they would prove suc-
cessful. 

Our want of success niay possibly be explained in 
still another way, which is tliis. I n  a place visited 
by the cliolers it is usual for the disease to cease 
before all the inhabi1,ants h a ~ e  bee11 attacked; and, 
although the infectious material is scattered about 
in great quantity, fewer and fewer persons are affected 
by it, ant1 the epidemic at  last dies ont in the miclst 
of indiviclilals capable of talting it. This circnm- 
stance can only be 'xplained or1 tlie theory tliat the 
infectious matter loses its activity, or at  least bc-
comes nncertain in its action, towards the cnd of tlie 
rpidemic. If, therefore, l i u~nan  I-reings become less 
sasceptible to tlie infection of cholera towards the 
end of tlie el)iden~ic tli;~n at its o u t b r e ~ l ~ ,it can 
harclly be assrlrned that t l ~ e  aninials used for exl~eri- 
merit, of ~vliosc susceptibility to infect,ion \Te lrnow 
nothing, slioultl diffei. fro111 tliein in t.his respect. 
And for our experirnerits we could only obtain nlate- 
rial wliicli l l ~ d  bcen collecteil towards tlie end of the 
epitle~nic, and wliicli innst be presnmecl to liave been 
more or less i ~ ~ a c t i ~ c .  I t  is of course possible, that  
under suitable contlitions, such as the uutbrealr of 
a cholera epidenlic, the infection of ariirnals with tlic 
disease might be silecessfnlly accomplished ; aiitl such 
mould be the proper time to determine l?y experi-
n~erit  whether the bacilli I observed in tile 11iucous 
coat of the intestine cor~stitnte the true cnnse of 
cholera. 

IIo~vever far the con~mission may still be from a 
co~oplete solution of the probleins proposed to it, 
and although its labors have contributed little which 
rnay prove of practical value in conrbatiiig the cliol- 
era, yet, co~isidering the nnsatisfactory coiiditio~ls 
under which the experiments Tvere rr~ade, ancl the 
short time the comt~lission was able to devote to 
them, the results thus far obtained shoulcl be re-
garded as encouraging. The experiments fully an-
swer the original purpose of localizing the disease, 
and, by ascertaining the co~istant presence of char- 
acteristic micro-organisms, have supplied the first 
condition for tlie investigation of iiifectious diseases, 
and afforded a determinate object for further re-
search. 

Froin the foregoing statements, it is clear tliat the 
conimissio~l can accoinplish no more in Alexandria 
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than has already been clone. I t  might be thought 
that it could pursue its investigations in sonle other 
place in Egypt where the cliolera prevails, but there 
are insuperable objections to such a l~ lan .  The chol- 
era lias disappeared from all the large citic?s of the 
country, and only lloltls its own in tlie villages of 
upper Egypt; and all alteinpl to carry on our experi- 
rneilt,s in that part of tlic co~uitry would nlcet nritli 
llie strong disal>provz~l of the Eyyptiaiz governnrent 
on aeco~uit  of the dicagrreeabie complications in 
~vhich  the condition of aJfairs there ~liiglll inrolve us. 
Moreover, 1h ;~vebeen assured by resljo~lsible persons 
well acquainted wit11 tlle Egyptians, that  il; mould be 
inil)ossible to obtain materii~l for dissection iiz Egyp- 
tian villages; and for tliese reasons I ~ n u s t  reriounce 
all hope of following tile cotuse of tlie cholera up the 
Xile. Tlle disease also, contrary lo all expectation, 
appears to have gainer1 no footholtl in Syria. Since the 
investigations now in p1,ogress mill occupy only about 
two weelis, the worlc will s o o ~ ~  Lare to be temporarily 
suspended. The commission, l~owever, entertains a 
strong desire to prosecute its researches further, and 
satisfy the object for which it; was created. I t  woulcl 
be a great disappoint~~ient if the results i t  has already 
reached should prove fruitless from want of f t~rt l ier  
experiments. Tlle only opportunity wliicll is af-
forded us at  present for corlti~luiiig our researches is 
in Inclia, where the cliolera is still prevalent in sev-
eial large cities, particillarly in Bonlbay, and is not 
expect.ed to subside i~ninediatelj~. I t  is also proba- 
ble tliat we could gain access to some hospital there, 
arid repeat the work ~vhich  proved so valuable in 
Alexandria. 111 case, in your excellency's opinio~l: 
~t slloulcl be deenzed aclvisable to contiilue the rc-
searclles of tlie co~iznlission, and extend the field of 
its labors to India, I ail1 ready to continue in charge 
of its nlanagcrnent. 

I must also say a few worcls about the aclditio~lal 
labors whicb llie cotmnission has fonncl time to pros- 
ecute in coniiection with its researches on cholera. 
Egypt is full of parasitic arlcl contagious diseases, arltl 
i t  was not difficult to obtain snittzble r~iaterisl for 
the exarninalions 'ive wisheti to lnalce in order to 
colltrol the results obtainetl in studying the cholera, 
and also to settle sollie general questioris bearing on 
i~~fect ionscliseases. For example: I dissected the 
bodies of two persons mlio liad cliecl of dysentery. 
I11 oue case, wl~ere the patient had cliecl of an  ncnte 
attack, there were parasites in tlie mucous coat of the 
intestine whicb did not beloi~g to tlie bacteria group, 
and ~vere  unknown. I also dissected tlie body of: an 
Arab who had died in tlie Arabia11 hospital of ~nalig- 
liant disease. Tile disease in this case was probably 
.taken froni slieep, ~vliicli arc iilnportecl into Egypt from 
Syria in great numbers, ancl die of antlirnx en intssse. 
1 was also afforded an  oppo~.tunity to observe six cases 
of bilious iypllns in tlie Greelc hospital. This clis- 
ease closely resembles yellow-fever, with whicli it is 
often collfoundecl, and presents inuch interest to tlie 
stnclent. Tlirce of these patients died, ancl were dis- 
sected. 

Besicles this work, repeated examinations were 
made of the xnicro-organisms ill the air, and the 

drinliing-water of Alexandria. If tinle allows, I in-
tend to etndy the Egyptian ophthainiia. 

The labors of the com~nission, ~vllich from their 
nat,ure were very trying and fatiguing, and for the 
most part of a disagreeable character, xere  rendered 
doubly irksome by tlie high lenipcraturc prevailing 
in the city. I t  lias been inlpoosible to interrlipt 
tlle work a single day until iiolv. Sevei,tlielcss, "Llc 
menlbers of tlie commissiu~l are ill good Iioaltli, and 
l ~ a r c  ollly suffered froill some sliglit coinplainis, due 
to a change of climate, m11ich soon disappeared. 
IIowevcr, as soon as tlle condition of the worli will 
allow, I consider it advisable for the coinirlission to 
rest a f e ~ v  days. I intend, therefore, to go with i t  
to Cairo for a short time, partly for the sake of 
recreation, and partly in order to visit the principal 
seat of the cholera in Egypt, and ~nalce further obser- 
vatio~is there. 

THE PII-YSIOLOGICAL STATION OF 

PAIZIS.1- I. 


WE have seeti in the last few years a11 kinds of 
establisllments erectecl to proride for the new needs 
of science. Laboratories, although great discoveries 
have been made in them, have becolne in cerlain re- 
spects insufficient. I11 the study of orgariizecl boclies, 
as in tliat of the pliysical forces of the earth, one is 
soon brought to a sta~idstill if lie cannot sludy nat~t re  
in her own dolllain. 

Special establislinients for certain sciences, astron- 
only for irlslance, are a necessity; and lately nat- 
uralist$ have perceivecl the insufficiency of llle rlieans 
placed at  their clisposal. Maritime stations, garclens 
for acclimation, experirneizt slations, agricultural 
stations, stations for vegetable clleniistry or esperi-
nlental nieclicine, -all tliese have responded to tlle 
tlevelopinent of certain branches of science. 

Physiology, a.lmost the only exception, has been, up 
to t l ~ e  present time, dependent upon laboratories. 
These are, in France at  least, wretclled places, poor 
and nuhealthy, ~vhcre  the irivestigators are obligecl 
t,o lire iri the hopc of discovering tlle properties of 
the tissnes, and tlle functions of the living organs. 
Tliere is discovered the action of mecIicines upon tlie 
living organism, of poisons, and tl.le various cliemical 
and pbysical agents; there, by lliearis of vivisection, 
or by the use of tlie proper and delicate instrn- 
menls, the inner mechanism of tlie vital functions 
is analyzed. 

Tliis colidition of destitution could not continue. I t  
is evident, tliat with tlie means at  its disposal, within 
narrow limits, and compelled to operate upon a few 
iower animals, pliysiology could not but remain be- 
hind tlie other sciences. I11 any case, it could not 
hope to attain its full developnient: i t  rnust abanclon, 
witliout practical application, the linowledge that it 
lint1 ohlaiiiecl at  the  cost of so great efforts. 

I n  the last llalf-century pllysiologists have written 
a large nnn~be r  of works on the nervous and muscular 
systems. We hare  learned to clisti~lguish the nerves 

1 By E. J. MAREYof the French institute. '~'~~:tiisli~tedfrom 
La hTntuvc. 


