
S C I E N C E .  


in the second volume of the German health re-
p o r t ~ . ~I n  this article, Koch re-aftirms his original 
announcement, and gives the results of further work 
in the same direction, all reached by experiments 
conducted with the same precision as the first se- 
ries. They bear out his assertions to the full, and 
with the exceptiorl of a few slight changes of tech- 
nique, and a modification of the staining methods 
employed, have led him to no change whatever in 
regard to his views as first expressed more than two 
years ago. 

These two papers taken together form a morlument 
of scientific accuracy and care, and, so far as subse- 
quent investigations go, will carry conviction to the 
mind of any impartial judge. Confirlnatory evidence, 
as regards the occurrence of the organism in ques- 
tion in tuberculous lesions, has been offered upor1 all 
sides, and in enormous mass. The real evidence, 
however, the repetition of the culture and inocula- 
tion experiments, is sadly deficient. This is, perhaps, 
not to be wondered at, because the apparatus neces- 
sary is so extensive, the training so severe, and the 
aptitnde for the worlr so rare. I n  addition to all this, 
the time necessary for the experiments is so great, 
that the chances are that they never will be repeated 
to their full extent, although i t  is only by such thor- 
ough and exhaustive investigation that progress in 
this branch of scientific medicine can be expected. 

Some few observers have pretended to upset the con- 
clusions of Koch upon the basis of extremely unsatis- 
factory and incomplete observations. Spinaof Vienna 
is, or was, a prominent champion of this class. His 
book was announced with a flourish as being in-
tended to overturn, and as actually accomplishing the 
destruction of, all Koch's theories. Upon its pub- 
lication, it was found to be nothing but a criticism 
of methods that  Koch himself acknowledged to be 
faulty, and a few observations upon the occurrence 
of the bacillus, but with an entire absence of any 
culture, or properly conducted inoculation, experi- 
ments whatever; i n  all respects being so far below 
the work i t  was meant to criticise, that  it was with 
pain and mortification that we heard it mentioned 
on the same plane, in the annual address to the 
Rlassachusetts medical society of this year. This, 
however, seems to be the limit of any noteworthy 
objections in Europe: in this country i t  is different, 
a number of gentlemen having considered themselves 
authorized to spealr in opposition to Koch's views 
upon the ground of personal observations. For the 
most part, however, their pretensions are too weak 
to receive serious notice: as, for example, Schmidt's 
cry of ' fat crystals;' Gregg's, of ' fibrine filaments; ' 
Cutter's, of ' BIycodenna aceti ;' or Formad's, of 
'narrow lymph-spaces.' I t  is, perhaps, hardly fair 
to spealr of Pormad's deplorable failure to maintain 
his opposition to ICoch by any reasonable arguments 
a t  the last annual session of the American medical 
association. Through imperfect counsel, the gentle- 
mall was induced to come before the meeting, and 
after announcing far and wide his intention to give 
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results that would destroy the last vestige of strength 
to Koch's assertiou in regard to the specific nature 
of the bacillus of tuberculosis, instead of doing this, 
proceeded to read a reprint of an article published by 
him last fall, announcing that his results would be 
published in the near future. This, in the present 
condition of d l  questions relating to micro-organ- 
isms in this conntry, seerns to be allnost inexcusable. 
These results have been promised for months, and 
at  the time of writing have not yet appeared. I t  
seems as if it were the bounden duty of all those 
honestly interested in the advancement of scientific 
knowledge to talk and publish less, and to work 
more. What is needed is the publication of the results 
of work carefully and conrcientiously performed, to- 
gether with the exact details of every step in every 
process by which those results were reached. In  
addition to this, we  have a right to dernand that  all 
work of this kind shall be done by trained observers, 
in the presence of others equally well qualified for 
the observation, -not with and by half-trained 
stndents, -and that  the very best appliances of 
modern research shall be employed in each and every 
observation made. I n  this way, and in this way 
only, can reliance be placed upon ohservationr re-
corded in work on micro-organisms; and it is the 
absence of work of this kind which gives so very 
little force to the opponents of the specific nature of 
the bacillus of tuberculosis. At  the same time, i t  is 
the presence of this very accuracy of the detailed ac- 
count of every step in the process by which the results 
were reached, and of the completeness of the ex-
perime~its anc! control experiments, that  gives the 
convincing power to Koch's work. Nothing that  can 
be for an instant compared with it for simplicity and 
directness of statement, or conlpleteness of detail. has 
yet beer1 brouyht forward by his opponents. Until 
that is done, and it does not look probable at  the 
present writing, his work must be accepted as con- 
clusive; and measures should be taken to control 
to some extent the wide-spread destruction of this 
disease, as i t  is most certainly within our power 
to do. 

Koch's own work upon the subject of tuberculosis 
has been suspended for a year, owing to his absence 
in the east with the German cholera commission, 
with which he  has lately returned. Whelher he 
himself will take it up  again is to be doubted; for 
his facilities for work are unbounded, and his natural 
impulse will, of course, be to open up untrodden 
paths of research. 

THE GREENWICH OBSERVATORY. 

THEboard of visitors of this institution held its 
annual session on Satnrday, June 14, and heard the 
report of the astronorner royal on the work of the 
observatory during the twclve-month ended May 20. 
Of this, Rlr. Christie says, "It has gone on steadily 
i n  the same lines as in former years, with such small 
extensions in certain directions as could be made 
without infringing the long-established principle that  
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all observations are i,o be reduced and published 
without delay." 

The fundamental instrument, the tr,~rrsit circle, 
h :~s  been kept veil  a t  nrorli- on tho regular observa- 
tioris of the sun, the moon, the planets and fnnda- 
mental stars, togetller with other stars, which, in the 
annilal catalogue for 1553, rlulnber 1,550. The total 
number of transits observed was 3,213, and of circle- 
obqervations, 6,049, -a larger nrlnlber of nleridian 
obiervations than usual. But what is of more in- 
terest, the reductions of theqe observ:ttions arcmain- 
tainecl in a state of forwarilncss unknown in national 
observatories generally. The conipntations on certain 
stages of the rcdnctions of the meridian-xork were 
reported to be well dtlvarlced on all obser~ ations up to 
the middle of May, 1584. It is worthy of note here, 
th :~i  the niean correction of the 'Nautical alnianac' 
positions of the moon in right ascerlsion trlrns out 
to be no larger than -05.03 for the year 1853. This 
interesting concordance of theory and observation is 
due to the adopticrrl in the 'Xantical alrnanac ' of 
Professor Nencomb's corrections to the ' Tables cle 
la lune'  of EIansrn, which are the same as those 
employed in the construction of the 'American 
epllen~eris.' 

The observations ~ i t h  the allazim~ir't~ liare been 
restricted to the period from the last quarter of the 
moon to the first qu:brter in each lunation; it being 
considered, that, from the first quarter to the last, the 
observations of the moon on the ~neridian will be 
obtained in  sufficient abundance. The astronomer 
royal regards i t  as evidence of the great ralue of the 
altazimuth, that, during the former period, nineteen 
observations of the moon were secured with i t  a t  
times when the moon's meridian-passage took place 
n71thin three l io~irs of the sun, and when observation 
with the transit circle was thus impracticabie. 

TITitll the rqnatorially mo~mted refracting tele-
scopes, only the usnal observations were conducted; 
h i t ,  %-ith the spcctroseope, resnlts of much inlportance 
and interest were reached, For the determination 
of motions of stars in the line of sight, four hundred 
arlcl twelve measnres have been made of the dis- 
placement of the Bl ine  in the spectra of forty-eight 
stdrs, ninety-one measures of the b lines in nineteen 
stars, and two meamres of the I) lines in one star, 
besides measures of the displacements of the B and 
Flirles in the spectra of the east and west limbs of 
Jupiter, and in tlie spectra of Venus and llars.  . . . 
Son~epreliminary measures have also been made of 
tlle li' line in the spectrutn of the Orion nebula. 
The progressive change in  the motion of Sirius froiii 
recession to approacll, alhided to in the last two re- 
ports, is fully confirmed by nnmeronq observatious 
since last autumn, and a change of the same charac- 
ter is indicatecl in the case of Procyon." 

With regard to solsr photography, undertaken v, ith 
the view to determine the arnoant of spotted area, i t  
is interesting to note that the heliograph, ~vliichup to 
the present tirnc has given pictures of four inc11es 
diameter only, has been modified so as to take eight- 
i l~chpictrrres, as mas suggested two J ears ago by tlie 
solar-physics committee. The photographs talcen in  

India under the artspicca of the sanle conlmittee are 
now sent to Greenwich for reduction, thus resulting 
in  a considerable increase in the ~iuillber of tlnys for 
which photographs are available. In 1853, for ex-
ample, photographs on 215 days a t  Greerlmicl~ are 
sngplenlenied by those on 123 days of India, g i ~  ing 
a total of 3-10, I n  1882, to 201 days at  Greenwich 
were added 142 India, thus leaving only 22 days 
itbo bout pllotographs in the entire year. I n  the 
photograpllic branch of the observatory-work there 
has been n ~ n c h  pressure "during the long-continuetl 
max i rn~~mof sun-spots, the worlc of measuring the 
photographs having been some~vllat further increased 
by the adoption of large-scale photographs of the 
sun." 

The acquisition of the Lassell equatorial, and the 
uses to which the astro~iortler royal proposed putting 
it, mere n~ent io~led in the report of the previous year. 
Anew dome forthis trlescope, thirty feet in diameter, 
and covcrrd ~v i th  ~~a~~ier-7r~nel?e'a frameworli of on 
iron, was completed by the Jlessrs. T. Coolte R- Sons 
of Yorli in March last; and the building is now about 
complete in all its details. The instrunlent itsclt has 
been generally cleaned and repaired. The mirror is 
in very good condition as regards polish, and tlie 
definition on stars is satisfactory. 

The magnetic and metet~rological observatiolls llave 
been continued wit11 the same regularity as in pre- 
~ i o u s  years. The mean temperature of 1883 was 
490.3, bcingOO i lower  than the average. The highest 
air-temperature was 8,io.l,on Ang. 21; and the lox est, 
200.6, on &larch 24. The mean daily motion of the 
air during the year mas 291 miles, wl.iieh is 12 miles 
more than the average. The number of hours of 
bright sunshine during 1883 was 1,241, being about 
80 hours above the average of the six preceding 
years. Mr. Cliristie informs ns that no definite con- 
nection was noticed between magnetic or electric 
disturbances and the phenonlella of the remarkable 
sunsets of the pasl winter. 

Annual reports o f  tiie L7niled-States geological surcey 
lo thr secrelrrry of the intertor. ii., iii. J. IY. POW-
ELL, director. Wasl~ington,Gocernnzent, 1882-
83. 55% 586 p., 32 fig., 62 pl. ;IS+ 564 p., 56 fig., 
354-3'' p1. so. 
IThas often been remafliecl that the problelxis 

of geology are expressed in far simpler terms 
in Anlericn than in Enrope, the birthplace of 
the science. It is hard to say wliether it would 
have been better for geologv if i t  had been 
born in a less ad\-erse environmetlt. Perhaps 
i t  might ha\ e ilevcloped more rnpitily, hut prob-
xbly not so healtllily. Perhaps the very clifi-
culties of the problems of geology in Europe -
the conflicts of the schools through which the 
young science pasred -have tended to invig- 


