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positions at  any time, their right ascensions 
:1nc1 cleclil~ations (or longitudes anrl Iatitutles) 
being given. For this purpose I use disks of 
cal-dhoitrd, with small hooks attachecl by mhich 
they may be readily fastened to the mires. Et 
is, besicles, w r y  conrenient to use i n  thc espla- 
ilatiou of many questions and tol~ics that arise 
in the course of the sul~ject. A light rod or 
wire attached to a standard serves as a hori-
zon wlie~l required. 

The appamtus grew out of the need felt of 
sonletliing besides the celestial globe and the 
usual means of illustration for use in the lec- 
ture-room. The idea of it was suggested by a 
tlescription of so~netlling like it which some 
one had seen ; but the description was so vague, 
1 a111 unable lo say horn nearly silllilar is this 
tlesign, or whether it is any improvement or ilot 
on what inay be used elsewhere. Br~tI have 
found i t  to serve a very good purpose in the 
lecture-room, and tliii~k it may he serviceable 
to other teachers. G. B. LIMAS.2I~rzr 

HELL'S  	OHSEIZ VA 7'10 N S  OF T H E  TRAN-
S1I' OF VENUS I N  1769. 

PEOFESSOR KEWCOIIB has lately taken advantage 
of a visit to the Imperial observato~.y of Vienna to 
make, wit11 tlie cor~serit and srlpport of its director, 
Prof. E. TVeiss, an examination of Father IIell's 
manuscript record, with reference to dec id i~~g  orb the 
alleged f;rlsificatiori of these observations by Ilell 
himself. Tlle result of his exan~ination mas so dif- 
ferent from t l ~ a t  generally accepted, that Professor 
Nemcomb prepared ailti presented to the Royal 
astronomical society a statement of the evicle~~ce and 
his conclusions. The story of Hell's supposed tam- 
pering will1 his observations of the transit, made at  
Wardl~us  in 17(i9, is, in substance, that  he  delayeil 
publishing them so long as to give rise to the  suspi- 
cion of intending to alter them; that  he showed 
them to no one until after he  had received the 
observations made at. other stations; that a cloud 
was thus t l~rown over their genuineness; tlrat the 
suspicions thus excited were confir~ned in 1835 
through the discovery and publication by Littrow of 
Kelt's original maliuscript journal, mhich its author 
had neglected to destroy; and that  the examination 
of this journal sliowed numerous cases of alteration 
and erasure of t l ~ e  original observed figures, ir~clud- 
ing the seconds of first interior contact, wllicli liad 
been completely erased, and replaced by new numbers 
inserted with different ink at  some subsequent time. 
Arid the reason for all this was supposed to be, that 
Hell desired to publish, not his true observations, but 
results which should be in the besl; possible accord- 
ance with the observations of others. More precise 
statements on some points are these: t,he transit 
occurred 1769, June  3; Hell's party sailed from Ward- 
hus, June  27, but meeting with delays from adverse 

weather, and stopping to make observations, they did 
not reach Drontl~eirn u~ i t i l  hug. 30; after some stay 
here and in  Christ,iania, Copcnl~agen was reaclied 
on Sept. 17; the observations were comlnuiiieated to  
the Uanis l~  acadetny of sciences in Novcnibcr or 
Deccr~lber; the printing conimo~iccd Dec. 13, and on 
Jan .  13, 1570, Hell received twenty printed copies. 
Professor Ne~vco~nb remarlis that lie does not; l i n o ~  
t,lie original authority fo r  t , l~estatement that  Hell 
was loucily called upon for his obser~ations before 
lie would consent to their publicatiol~. 

The d o c u m e ~ ~ t  ~vhicli Piofcssor Newcomb has 
scrutinized is a thin niauusc~ipt volninc in folio, eon- 
taining twenty-seven finely written pages, and nearly 
as lnaliy blank ones, bearing tile heading "Observa-
tiones Astrontrn~icao ct Caetera, in ltinere litterario 
V i e ~ ~ n bWardiieliusi~uin factac. 1708. A. 31. EIeIl." 
This volun~e is assumed to be in I-lell's own ~vriting, 
and to be his original journal of Iris obsermtions. 
Littrow apparently treats of i t  as the actual first 
record of the observations, hnt to Professor Kern- 
cornb this seems very improbable. I l e  concludes 
that  the writing of this j o n r ~ ~ a l  was cloiie at  t , l~e  
observing-station, probably at  tlie close of each day's 
work or each set of obscrvations. TVlrat Hcll sent to 
press in December, 1769, was not a transcript of tliis 
joul.ual, but a more copious account, contai~iirig 
eighty-one printed pages, with only an  occasio~ial 
iderltity of language. But, ~viI,li a single urrimpor- 
tant exception, the prii-I~CCInumbers :%re R I I  ~vitll-
out cl~arige from the origi~ral ~nanuscript  journal, 
whetlier correctetl or uncorrc:cled ill tlint j o ~ u ~ l a l .  
I t  is very clear to Professor Nen.cornb that nearly all 
the alterations xvere in~cle  at  tlie station- two, at  
least, before the ink got dry. Airct Ire furrlier con-
clntles, that, wlrateeer the sources fio11~ which ihe cor-
vections 7uere dertuecl, tlte ~zzartrbersas 21~ in ted631 Flell 
were all but one or t w o  obtained ut T'Vu~dltus. Going 
into these rnm~uscript corrections more in  detail, i t  
seems quite clear to Professor Sewcomb illat, Ilie 
alterat.ions in the numbers representing the observa- 
tions of first contact were made wit11 tht? same ink as 
the original; and lie regards oilly one conclusion as 
certaint - tha t  tile corrections were made a t  tlie tiiiie 
of writing, and ~ i t h o u t  the sliglitest intention of 
giving any thing but the actually observed nlo~nerit 
wlieri Venus mas first seen. 

Corning now to the mucli dispnted observations 
of internal contact, the figures of seconds sreln a t  
first sight to be corrected. Littrow says tlrat tlie 
paper bears ~iiarlrs of having been scraped, and that  
the original figures of seconds had been carefully 
erased, tile ink, in consequence, spreading in tlie 
paper. Professor Newcomb remarlts, that  one sees 
a t  a glauce that  the latter statement is errorieons; 
and he applies to the qnestion of erasure the test of 
v i e w i ~ ~ gthe paper by oblique sunlight, and proves the  
texture of ,the surface to be still unir~jnred. The evi- 
dence tllus leads to the certain coi~clusion, that no  dif- 
ferent figures from those nowr ~ i s i b l e  were evcr written 
there. If, then, they are i ~ i  any may the 1.esu1t of 
calclilation from other observations, the place must 
have been left blank until Hell got 'back to Copen- 
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hagen, and made the necessary calculations, -an 
hypothesis too fanciful for serious clisct~ssion. An- 
other part of the record loolrs more suspicious, -a 
line. ' fulrnen 9 32 48,' is not only an interlineation, 
but is writtell in decidedly difi'erent ink  from all the 
original manuscript. T l ~ e  origilial journal, np to  
the time that  He11 left IVartlhus, being all written 
in one lririd of ink, we conclucle that  tlie inser-
tion was made after he  reached Copenhagen, and 
after he had seen the observations of ot1iel.s. T11.o 
Iiypothesrs are before us as to how the insertion 
was determined, -we niay suppose that Hell, when 
he found he liad omittrd ~vliat  other observers toll-

sidered an important phase, tried to remember llow 
lor~gafter the recorded contact 11e first saw the sun's 
limb co~~t inuons ,  and wrote the resnlt in his jourllal; 
or we may slippose that he made a menloralldurn at  
the time of the observation, but oniitted to copy it 
in the j o u r ~ ~ a l ,either tlirongh inadvertence, or 
because he deemed it too late for contact,. \F711e11 11e 
found tile phase important, he  ~ner,ely copied the 
orrlitted record in his jourrial. The use of the queer 
word ' fulmen,' mllicl~ appears on1y in tlie Inanu- 
script, seems to Professor Sawcomb to give color to 
the latter hypotliesis. He can hardly conceive of 
one usir~g it deliberately, after six months, to express 
tlie formation of the thread of light; wliereas, a t  
the morne~lt of observation, in the excitement arid 
hurry, it would be a very natnral single word to des- 
ignate tlie rapid increase of the effulgence of solar 
light a r o ~ ~ n d  the followirrg litllb of Vel~us,  which fol- 
lo~r-str~ltr contact a t  ingress. I t  is a strong confirtna- 
tion of this view, that Mr. Stone, witllont apparelitly 
having niade any compa~.ison 154th IIell's prilrted 
observations, reached this same corlclusion as to the 
probable use of the word ' fullnen.' 

With regard to tlie egress of llie planet, the times 
of Hell's notes of the 'gutta nigra ' are each iricrrased 
by two secor~ds; but obvionsly this correction was 
made at  the tirrie of mritillg. &[ore serious is a cor- 
rection of the time of observatioll by Sajnovics, the 
companior~ and assistant of Hrll. They, no doubt, 
discus~ed their times; antl, in corisequence of snch, 
discussion, Sajnovics co~rcluded that Iiis times were 
late. I n  tlie exterior contacts, the only corrections. 
are such as mere made a t  the time of writil~g, and 
to  which Professor Rewconib attaches no impor-
tance. 

Regarding certain collateral circumstances which 
have been supposeil to c a t  suspiciorr upon Hell's 
intentions, not only does Professor Nemconrb see no 
snspicious delay in maliing Iinowrr his observations 
(for the whole paper, containing an  account of his 
instrlunents, observations, and reslilts, ilicluding an 
investigation of his quadrant aud clocks, a discnbsion 
of his latitude, lo~igitude, arid time, and a full state- 
merit of his observations, was written, printed, and 
ready for distribntiori, four rnonths after liis retnrn 
to Copenliagen), bnt i t  seenis difficult for him to 
suppose that Hell could have had tirne to malie so 
complete a reduction of the observations of others 
as to be able to conlpare them with his own. That 
his observed times of the corltacts were not pub- 

lished in atlvnnce, as mere those of many other 
observers, but appearcad first in ail official form under 
the imprint of the Academy of sciences, seems to 
Professor Newconib in acco1,cl with very proper feel- 
ing, as the obser~~atiorrs mere lnade nntler the au-
spices of the king of Denrua~.li, alld dedicatetl to h im;  
antl furthermore, owing to the positior~ of the staliolr 
being wiknowri, publication in advance could have 
ser~.etl no useful purpose. 

1x1 his discussion, P1,ofessor Newcomb malies but 
slight allr~sion to tlie absellce of rnany circurn<tances 
which nligl~t be expected to accompany l~lariufactured 
observatiolrs; but lie has pi,e~cnted all the positive 
evidence within reach so fully as to enable every one 
to dram Iris own ii~dependerit conclusiolis. His own 
conch~sio~isare, -

First, Tlie belief that there was any suspicious 
delay in the publication of I-lell's observations, or 
any thing in his course to give reasonable gror~ntl for 
a s~lspicion tliat lie in te l~~ledto taalper w i ~ hhis 
observations, is a pure nrylli. 

Second, Excel)Ling tlie time of formation of the .  
thread of light at  il~gress; excepting, alho, a discrep-
ancy of one seconcl in t l ~ e  t i ~ n e  of iilterllal contact, 
and a cl~arrge of trvo secoritls in one of Sajrlovics's 
times, -it is proveil, not o ~ ~ l y  aeg:ttively and presunlp- 
t,ively, but by positive cviile~ree anci beyond serious 
doubt, that all the essential nnnil~cl~s of observation 
given by ISell, w11etl1i:i rclntil~g to the transit, t i~ne ,  
or longitude, are printed as conclutlecl upon and 
~vrit ten in his journal a t  T\ 'ardl~~~s,before there was 

any possibility of co r i i~n~u i i ca t io~~  other ob- 
with 
servers. 

Tl~i rd ,  The arlditioll of the time of the format,ion 
of tlie threacl of ligllt was suggrsled by the accounts 
of othcr observers; but tlie t i n ~ e  itself is Hell's own, 
obtairled 1jossil)ly froril estiuration and Inernory, but 
more probnbly from a memorandum n~ade  at tlie 
time of observation, 1~1iich he  neglected to insert in 
liis journal. 

Fourth, Tila alterations in Sajnoricsis tirne of 
second internal contact were probably matle, because 
Sajnovics hinlself aftermartl concluded tliat his re- 
corded tinre was too 1:rte; but it may be ass~uned, 
that, in reaching this conciusion, he was influenced 
by IIell's observations. 

Professor Newcomb acids, respecting his own pro- 
ceedings in investigating this subject, that, in corn-
snencing the examination of IIell's journal, he had 
no hope of doing more than deriding whether it was 
or was not safe to use llell 's numbers as actual re- 
sults of ol)servatioils, and no thougllt of doubting 
the coriimonly receivrd view of the case. H e  soon 
became perplexed to find liirnself differing entirely 
from the conclnsiolis of Littrow. Before tlie latter 
hacl found tlie manuscript, suspicion had rested upon 
I-Iell's trnthfr~lness; so that when he looked into 
the  manuscript, ant1 sa'iv such exteilsive alterations, 
tlie indictn~erlt seemed so clearly proven that Lit- 
trow's only duty mas to 11i;ll;e tlie facts .rvhich proved 
it, known to the worl(1. H c  tl111s ur~conscionsly 
asstuned the tone of a public prosecutor, and sarv all 
the circilmstances from an accuser's point of view. 
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