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by means of a gas light placed behind it, and you will im- 
mediately see that the nlagical effects become more in-
tense. I t  develops by degrees and produces nearly all the 
forms and images which are on the back, quite perfectly, 
You observe that the great quantity of small figures \vhich 
are in but siight relief are not visihle, while all the others 
of pronounced relief are clearly brought out. This fact 
is an important one. I t  shows us that we must looli for 
magic mirrors only among those having ornaments in de- 
cided relief upon their baclcs. You illust also 1;now that 
they are not to be found among very thick mirrors. T h e  
esperiment is still more successful \\;it11 this Japanese 
toilet mirror. 

The  first experiments, after reading hI. Govi's papers, 
\\,ere made by hI. Ayrton and myself, as we desired to 
verify tlie in\,estigation of tile Italian snun~ztbefore pub- 
lishing them, ant1 at the same time stutly thorouglily this 
r7ery interesting subject, hoping tliat we might be abie, 
perhaps, to reproduce fhe mirror in France instead of im- 
porting them from the estreme East .  You must hear in 
niind tliat \ve hat1 but one mirror at  our disposition and 
that one but slightly magic. It belongetl to h1. Dyboxvski. 
W e  began by heating it as I shall show you presently. Here 
is the natural mirror ~vhicli is hardly ~nagical at  all. You 
see the effect is p rod~~ce t l  in proportion to the amount of 
heat employed. Heat applied to several other Japanese 
mirrors bought in Paris or borro~ved from collectors pro- 
duced a magical effect upon them all. 

These esperiments n.ere repeated by us very often. But 
iL lvas not long before we tiiscoveretl tlie inconveniences 
of the heating method. First of all, as it is extremely 
clificult to preserve a11 equal tlegree of warmth upon tlie 
entire surface. T h e  image is rarely perfectly regular ; 
then the mirror itself is some\\~hat altered. The  reverse 
becomes covered with a bronze iritlescence while the sur-
face loses its polish because tile heat destroys the amal- 
galn wliich covers it, the mirror loanetl to me\\lasii~ a frigllt- 
ful condition\?;lien I retur~ied it,but i twas finally put in order 
again. The  spots upon the back were removed by a coating 
of slightly acidulated water, ailtl t l~eamalgamatio~i replaced 
by n~ckel plating which made a more perfect and durable 
polish. Before giving it back to its owner, ho\\~ever, we 
had nulnerous copies made from it, ant1 it was one of 
these which I showed you a few lllonlents since. 

T h e  disadvantages of heating made us cvoncler if the 
same effect could not be produced by a different method, 
and we thought of pressure. h2. Duboscq solved the 
problem by mealls of this box. lTou see it is not thick, 
and  is of the precise diameter of the mirror which is 
attached to the upper part by an  iron ring and one of 
India rubber. T h e  under portion is closed and provided 
with a spout and plug which ir connects with the little 
hand pump well linown as the Gay-Lussac. This pump 
inhales on one side, and exhales on the other. If we at- 
tach an India rubber tube to the spout, 011 the eslialing 
side the nlovement of the piston will compress the air 
behind the mirror. W e  will now try it. 

T h e  mirror becomes more convex and the image 
widens. T h e  thin portions. protrude more than the 
others and the magical effect grows more and more pro- 
nounced. It ~vil l  be quite complete when the pressure 
attains two atmospheres. TITe have it now ! You see, ; 
the effect is perfect. It is cestainly much finer than any- 
thing M. Ayrtoo has shoivn us,although his experiments 
astonished us so much. I 

W e  can also produce an inverse effect, by attaching 
the rubber tube to the inhaling spout. T h e  action of the 
1)ulnl) will remove the air beneath the mirror, which will 
become less convex and you see tlie luminous disk con- 
tract. T h e  thin portions corresponding to tlie outlines 
of the design will yield more than the others, become 
less convex and perhaps concave. They will reflect nlore ~ 
light and we may see a new image appear which will be 
the exact reverse of the preceding. Tha t  is to say, that ithe parts in relief will appear black upon a, white ground. 

-
This is a zcgntive form of the first, in which we saw 
the relief traced in white upon a black surface. 

M. Deboscq made many other experiments, one of 
which I will relate to you before I conclude. 

I wished to go still further. I wished to ha re  a cast 
taken of the mirror while it is magic, and make a 
galvano-plastic deposit in the mould so that  we might 
have a magic surface instead of a mirror. W e  tried this 
three times. The plaster moulding \vas very successful 
and the surface magic, but the galvano-plastic deposit 
was a complete fa~lure.  If any one here among my audi- 
ence can give me any advice upon the subject I would be 
most grateful. 

Gentlemen, I hope sincerely I have been able to in- 
terest you in this new subject of magic mirrors. If I 
have succeeded in making my meaning tllroughout, clear 
to you, these mirrors \\,ill no longer be a mystery, and 
you will have seen once more how Science, by s l o ~  but 
sure efforts, is finally able to explain and reproduce phe- 
nomena, which at  first sight seemed miracles, always 
provided that the phenomena are real and not mere 
phantoms of human credulity. 
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R E C E N T  SURGICAL CASE. 

T h e  following case, which, in some respects, is similar 
to that of President Garfield's, may be read with interest 
for the purpose of comparisou. T h e  man was sent to St. 
Lfichael's Hospital, Newark, N. J., where his case was 
considered hol~eless at  the date of his entry. W e  are in- 
debted to Dr.  H. C. I-I. I-Ierold for a copy of the following 
report : 

George Freuncl, age 36, Germany, ex-policeman.--Ad- 
mitted to hospital July 4th, suffering from bullet w o u ~ l d  
of chest. T h e  wound was produced by a 22-inch calibre 
pistol, and situated an inch and three-quarters below and 
half an inch to the left of the left nipple. When  seen 
half an hour after admission his pulse, temperature and 
respiration were all normal. On examining his lungs the 
percussion note was normal. On auscultatio11, rales were 
heard over both lungs, resulting from chronic bronchitis. 
H e  is subject to attacks of asthma. Heart  sounds nor- 
mal. Ordered one-quarter of a grain of morphine every 
two hours until sleep was obtained. 

July ;.--Morning. Passed a rery restless night, not 
seeming to feel the effects of the morphine. Tempera-
ture, 102 ; pulse, 120 ; respiration, 32, and very labored. 
It was ascertained on examination that lie was suffering 
from an asthmatic attack. H e  has had no spitting of 
blood and no sign of any lung trouble. Ordered grains 
x of iodide of potash, three times a day. July $.-Even- 
ing. Complains of great pain in the  vicinity of the 
wouutl, extending toward the stomach. Temperature, 
102 ; skiu feeling to the hand cold and covered with a 
clammy sweat. Pulse, 80 ; quite feeble and compressi-
ble, ~ntermitt iug at  every second beat. Respiration, 30 ; 
not labored, having recovered from his asthmatic at- 
tack .  

Julp 6.--Passed a very restless night ; one-eighth grain 
of morphia glven every two hours ;  temperature, 1.03 ; 
pulse, I 10 : respiration, 4 0 ;  labored and sighing ; s l ~ g h t  
lie~norrliage from wound ; all pain left him. 

July 7 - P a s s e t l  a quiet night, sleeping very well; only 
one-eighth grain of morphia adn~inisterecl ; temperature, 
I O I  ; pulse, 106 ; respiration, 18 ; slight hemorrhage from 
wound ; expectoration of a sputa which looks very much 
like laudable pus. 

july 8,--Slept quite well, taking one-eighth graiil of 
morphia ; cornplains of' some pain in vicinity of wound ; 
hemorrhage from \vouncl ceased; has taken no food 
s'nce admission, being sustained by stimulants, beef tea, 
milk, etc.; temperature, 102; pulse, 115, quite strong, in- 
termitting a t  every fifth beat ; respiration, 26. 

July 9.-Very comfortable night, taking only one-
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eighth grain of morphia ; wound discharging laudable 
pus ; temperature, 101% ; pulse, I 1 0 ;  respiration, 24. 

July 10.--Restless night, no morphia being given. 
Wound still discharging healthy pus. Temperature, 
101% : nulse, r 10 :,- . . res~i ra t ion ,  26. 

July I I . -~emperat&e,  I O I  ; pulse, I r o  ; respiration, 
24. 

July 12.-Temperature, 102 ; pulse, I 10 ; respiration, 
22. 	 Ordered digitalis. 

July 13.-Temperature, 100% ; pulse, 100 ; respiration, 
22. Urine containing traces of albumen. Solid food ta- 
ken and retained. 

July 14.-Temperature, 101 ; pulse, 108;  respiration, 
20. 

July I j.-Temperature, 100% ; pulsc, g j  ; respira!.ion, 
22. 

July 16.-Temperature, 10s$ ; pulse, loo  ; respiration, 
22. 

July 17.--Temperature, 101 ; pulse, 100; respiration, 
23. 

July 18.-Temperature, 101 ; pulsc, 100; respiration, 
22. 

July 19. --l'ery restless night. Temperature, 101% ; 
pulse, 130; respiration, 34. Complains of pain in the re- 
gion of the heart. 

July 20.- Temperature 101% ; pulse, 120;  respiration, 
34r 

July 21.-Temperature, roI ; pulse, 112 ; respiration, 
32. 

J U I ~  night, troubled by a short,z3.-~estless much 
hack]% cough ; wound entirely Ilealed, Temperature, 
I O O ; ~; pulse, 106 ; respiration, 32. Vomited his break- 
fast. 

July 24.-Passed a restless night notwithstanding the 
free use of bromide Temperature, 103 ; pulse, 130 ; res-
piration, 38. Slill troubled cvirh co:iph, which tl~stresses 
llirn greatly ; cannot retain solid food. Stimulants freely 
given. 

July 25.-Slept better, but cough still troubles him ; 
breathing labored. Temperature, 100% ; pulse, 65 ; res-
piration, 39 ; rnuscular twitching of hands and feet. 

July 3-6.-Much more coinfortable this morning. T e ~ n -  
perature, 100% ; pulse, 92 ; respiration, 40 ; digitalis dis- 
continued. 

July 27.-Temperature, 99 ; pulse, 58 ; respiration. 36. 
July 28.-Temperature, 98% ; pulse, 56 ; respiration, 

30. 
July 29.-Temperature, 99 ; pulse. 60 ; respiration. 32. 
July 30.-Delirtous during the night, attempted to get 

out of b-d. Temperature, 99% ; pulse, 52 ; strong and 
full ; respiration, 28. 

July 31.-Temperature 99% ; pulse, 68 ; respiration, 
32. 	 Delirious during night. Bromides giver, freely. 

August I.-Temperature, roo ; pulse, 5 2  ; strong ancl 
full ; respiration, 34. 

August 2:-Temperature, 98% ; pulse, 51 ; respiration. 
30. 	 Delirious during night. 

August 3.-Temperature, 98% ; pulse, 108 ; respiration, 
22. 	 Troubled vzry much xvith attacks of coughing. 

August 4. -Temperature, 9 8 ~ 6; pulse, loo ; respira-
tion, 24. 

flugust 5.-Temperature, 98% ; pulse, 96 ; respiration, 
24. 

August 6.-Temperature, roo ; pulse, 96 ; resp:ration,-
20. 

i lugust  7.-Temperature, 9 9 ;  pulse 94 ; rrspit-ation 19. 
August 8-Temperature, g 8 g  ; pulse, 88 ; respiration, 

22 ; sleeps well ; appetite, good. 
August 9.-Temperature, 98,% ; pulse, 90 ; respiration, 

20. 
August 13.-Temperature, pulse and respiration have 

relnained tile same as  on August 9. The  patient for the 
first time to-day since his injury has been allowed to get  
up and d ~ e s s .  

August 18.-Doing well since last report. Walks 
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around the wards ; eats and sleeps well, the  bullet re-
maining in his body. 

O N  T H E  G E R l l  THEORY.''' 
BY PROF.PASTEUR. 

" T h e  subject of my cominunication is vaccination in 
relation to chicken cholera and splenic fever, and a 
statement of the method by which we have arrived a t  
these results-a method the fruitfulness of which inspires 
lne with boundless anticipations. Before discussing the 
question of splenic fever vaccine, which is the most im- 
portant, permit Ine to recall the results of my investiga- 
tions of chicken cholera. It is through this inquiry that  
new and highly important principles have been introduced 
into science concerning the virus or contagious quality of 
transmissible diseases. More than once in what I am 
about to say 1 shall employ the expression virus-culture, 
as  formerly, in my investigations on fermentation, I 
used the expressions, the culture of milk ferment, the 
culture of the butyric vibrion, etc. Let us  talie, then, a 
fowl which is about to die of chicken cholera, and let us 
dip the end of a delicate glass rod in the blood of the 
fowl with the usual nrecautions, unon which I need not 
here dwell. Let us'then touch'with this charged point 
some Bouz'7Zon de'epozdle, very clear, hut first of all ren-
dered sterile untler a temperature of about 11;'' centi-
grade, ancl under conditions in which neither the outer 
air nor the vases employed can introduce exterior germs 

germs which are in the air, or on the surface of 
In a short time, if the little culture vase is 

te~nperatuj-eof 25' to 350, you will see the 
iiquid become tilibid ant1 full bf t i ny  microbes, shaped 
like the  figure 8, but often so small that under a h ~ g h  
magnifying power they appear like points. 'Take from 
this vase a drop a s  small as  you please, no more than can 
be carried on the ~ o i n t  of a lass rod a s  sharn as  a 
needle, and touch k i t h  this Foi11t a fresh clua;tit)- of 
steril~zed boz~zZZo?z de $oztZe placed in a second vase, and 
the same phenomenon is produced. YOJ deal in the  same 
way with a third culture rase, with a fourth, and so on 
to a hundred, or even a thousand, and invariably within 
a few hours the culture l i au~d  becomes turbid ancl filled 
with the same minute organisms. 

" A t  the end of tcvo or three days' exposure to a tem-
perature of about 30" C. the thickness of the liquid disap- 
pears, ant1 a sediment is forriled a t  the bottom of the 
vase. This signifies that  the development of the ~n lnu te  
t rganism has ceased--in other words, all the little points 
which causetl the turbid appearance of the liquid have 
fallen to the bottom of the vase, and things will remain 
in this condition for a longer or shorter time, for months 
eve?, without even the liquid or the deposit undergoing 
any visible modification, inasmuch a s  we have taken 
care to exclude the germs of the atmosphere. A l ~ t t l e  
stopper of cotton sifts the air which enters or issues 
from the vase through changes of temperature. Let us 
take one of our series of culture preparations-the hun-
dredt l~  or the thousandth, for ins:ance--and compare it 
in respect to its virulence with the blood of a fowl which 
has died of cholera ; in other words, let us  inoculate un-
der the skin ten fowls, for instancr, each separately with 
a tiny drop of infectious blood, and ten others with a 
similar ouantitv of the liauid in which the deposit has 
first been shiken up. ktrange to say, the  fatter ten 
fowls will (lie as quickly and I\-ith the same symptoms as  
the former t e n ;  the blood of all \\,ill be found to contain 
after death the same minute iilfeclious orgauisms. This 
equality, so to speak, in the virulence both of the culture 
prcparation and of the blood is due to an apparently 
futile circumstance. I ha re  made a huntlretl cuiture 
preparations-at least, I have understood that this was 
done-~vithout leavirig any considerabl'e interval between 

* " International bledical Congress." Londo ' l ,  1881. 


