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far to seek. We would subinit that illany easy 
ways suggest thenlselves of avalcinng a slug-
gard without need of molesting the sleep of 
his just, and presuillably virtous, neighbour. 
There be, in ~nanifolcl variety, clock-alaru~ils, 
cleps~.dras, sand-glasses, ancl gal-\-anic appli- 
ances, wliich are fiilly competent to privately 
admoiiisli a slumberer, n.ithout ally public scan- 
da l ;  not to speak of the ole1 E~iglish method, 
by which an actire lad gained a ~veekly 7vag.e 
by ringing the house-bells of his heavier-sleep- 
ing comrades. I n  one word, there is a right 
and a wrong in this matter of the bell-ringing, 
as science has made plain. I t  is not in the 
least a question to be clcterrninccl to-clay or to- 
morrow by the votes of interested parties ; for 
the correct and the final solution of i t  was 
written long ago, in the name of eternal jus- 
tice and the ilnmutable fitness of things. 

ON A N  ALLEGED EXCEPTION TO T H E  
SECOND L A W  OF THERLMODYA~AAJICS. 

ACCORDINGto the reccivecl doctrine of radia- 
tion, heat is transinittecl with the same inten-
sity in all directions ancl at all points within 
any space rh ich  is void of lronclerable matter 
and entirely surrounded by stationary boclies 
of the same temperature. We may apply this 
principle to the arrangement recently proposecl 
by Prof. H. T. Eddy 1 for transfening l~ent 
from a colder body A to a warmer B withotlt 
expenditure of worlr. 

I11 its simplest form the arrangement con-
sists of parallel screens, which are placed be- 
tween the bodies A and B, and have the form 
of very thin disks with certain apertures, ancl 
the property of totally reflecting heat. These 
disks, or screens, are snpposed to be fixed on 
a common axis, and to revolve with a constant 
velocity. For the purposes of theoretical clis- 
cussion, we may allow this ~eloci ty  to be kept 
up witliout cxl~enditure of work, since we may 
suppose the experiment to be made in vacuo. 
If  tlle dimensions and velocity of the apparn- 
tus are such that the screeils receive a consid-
erable cl~ange of position during the time in 
which radiant heat traverses the distances be- 
tween them, the apertures in the screens may 
be so placed that radiations can pass from A 
to B, but not fiom B to A. I t  is iaferrecl that 
it is possible, by such means, to make heat 

pass from a colder to a warmer body without 
compensation. 

111 older to judge of tlie valicl~ty oi' t h ~ s  In- 
ference, let ns suppose thermal equilibrium to 
snbsist initially in the system, and inquire 
whether the motion of the screens will have 
any tcnclenc~ to disturb tliat ecyuilibrium. W e  
suppose, then. that the screens, the bodies A 
and B, ancl the walls enclosing the space in 
wliich tlie experi~ne~it  is ninde, have all the 
same temperature, and that the spaces between 
and around the screens and the boclies A and 
73 are filled with the racliations which belong 
to that temper:~ture, accorcling to the princi- 
ple cited above. Uncler such circumstances, 
it is evident tliat the presence of the screens, 
wliether at  rest or in motion, will not have any 
i~i f l~~enceupon the intensity of the radiations 
passing through the spaces between ancl around 
them ; since the heat reflected by a screen in 
any clirection is the exact equivalelit of that 
which mould proceed ill the same clirection 
(without reflection) if the screen were not 
there. So, also, the heat passing through any 
aperture in a screen is the exact equivalent of 
that ~vhicll would be reflected in the same clirec- 
tion if there vere IIO aperture. The quantities 
of ixliant  heat which fall upon the bodies A 
and 13 are therefore entirely unchanged by the 
presence anel the motion of the screens, and 
their temperature cannot be afectcd. 

We may co~lclucle a fortiori that B will not 
grow waimer if A is colder tila11 B, ancl none 
of the other boclies present arc warmer thau B. 

Since the body A, for example, \\hen thc 
screens are in motion, docs not receive raclia- 
tions from every body to which it sencls them, 
it is not withoot interest to inquire from what 
boclies it will receive its share of heat. This 
problem may be solved most readily by sup- 
posing the screens to move in the opposite 
direction, with the same velocity as before. 
One may easily convil~ce liiinself that eyery 
body wliich receives radiant heat from A nrileil 
the appnratus mores backmard, will impart heat 
to A when the apparatus moves forward, ancl 
to exactly the sarne amount, if its teml~ernture 
is the same as that of A .  J .  TV. GIBBS. 

PHOTOGRAPHIC FOCUSING. 

CONSIDEI~ABI,Ecliscussion has arisen of late 
as to the propriety of focnsing with a large 
stop, and tlieii using n much smaller one with 
which to make the exposnrc. Most of those 
who have written upon the subject hare as-
sinned that it was merely a question of spheri- 
cal aberration. It, seems to the writer, 1101~- 
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clver, tltat spherical aber~ation has little, if any 
thing, to do with it, as, in lenses constrncted 
on the moilern curves, this clefect has been 
practically recluced to zero. If now we take 
a perfectly correctecl, -r ide-angled lens, ancl 
focus it on the centre of the plate, we shall 
fincl that the objects near the eclges are soine-
what inclistinct, and by no possible cornljinit- 
tion of cnrves. can tliis clifficulty be wholly 
remediecl ; it is, however, redr~ced proportion- 
ally to the size of the stop employecl. I t  has 
been shown, by Prof. E. C. Pickeriiig ancl Dr. 
C. H. JJTilliarns (Proc. Amer. ncnd. 1875, 
300), that, wit11 a single lens, a ser:es of con- 
centric circles moulcl be f o c ~ ~ s e d  n syheri- on 
cal plate whose radius of curvature was 0.7 
the focus of the lens. On the other hand, the 
cliameters of these circles could only be ac-
curately foctised on a spherical plate whose 
raclius of curvature was 0.3 of this focus. As  
far as the miiter is aware, no name has ever 
been given to this optical defect ; but for con- 
venience' sake it might be callecl the $eld 
aberration. 

I f  the central object on the plate is of the 
most interest, me s11,zll focus on it, ancl then 
push i11 the plate as  far as  possible ~vithout 
injuring the ceirtral clefillition, to obtain the 
best possible result a t  the edges. Supposing 
now we insert a srllaller stop, the definition 
over the whole plate will be improved certain- 
l y ;  but, that at the centre having beeii suffi- 
ciently sharp before, we can now afford to  
pnsh in the plate a little farther still, ancl obtain 
better definition a t  the edges, without percep- 
tibly injuring thitt a t  the centre. Therefore, 
on tlieorgtical consicleratioils merely, we shoultl 
alwaxs focus with the stop we are going to use. 
B ~ i t ,on the other hand, for lenses of less t l ~ a n  
45" angle, or when tlie illnmination is  very 
faint, the pi actical advantage of a bright image 
for focusing n~onld inore than coinpensate for 
the advantages of using the other stop. I n  
practice, for nccurate ~vork. the best n a y  
would be to determine once for all the differ- 
cnce of focus required by each stop, ancl then 
focus wit11 the largest, and apply the proper 
correction, depencli~~g or1 the stop used. 

arc1 litinp. No other apparatus has given 
better results. Especially with alteinating 
cnrrents, its working is excellent, hecause the 
armature of the electro-magnet cletaches itself 
very easily ; and besides, as  tlie coiis~imption 
of both carboils is uniform, the arc remains 
absolutely fixed. 

The machines for generating the current 
have beeii of late years the subject of attentive 
stucly, whicll has been nnfortnnately confined 
to three types, -the Alliance, Grsmme, and 
cle Meritens. The lulninoas illtcnsities of each 
of these machines hare been measured under 
carefully arranged conclitions. Photometria 
rlleasurements in snc11 cases are rather delicate. 
To make them, since the intensity varies in 
the vertical direction with different heights, a 
nlovable mirror is used, which is placed a t  
different heights in the same' vcrtical plane, 
and which, in each position, tllrows the rays on 
the photometer ; ancl thus the average intensi- 
ties co~lld be obtained. Bnt, as the intensity 
of the electric light consta~ltly varies, i t  was 
necessary to make the observations a t  one-
niinute intervals for each position of the mir- 
ror. It is not necessary here to go into the 
details of coiistructioil of the different ma-
chines; the table below gives the results 
obtained. 

Alliance. . . . 450 5.18 

Gmmme, No. 1 . 650 12.04


" No. 2 . 000 0.01 

' (  NO. :I . 680 7.00 


De Meritens . . 790 8.06 


I t  will be seen, that the Alliance rnachine 
gives a far less intensity per horse-power than 
the two others, which are approximately eclual. 
The de Meritens has certain characteristics of 
stability and solidity ~l.hich the Gramme ma- 
chine does not possess; it  was, besides, pre- TIT. H. PIC~CI~RING. 

HISTORY OF THL'APPLICA7'ION OF T H E  
RLEC'I'RIC LIGHT 2'0 LIGHTING THE 
COASTS OF FRANCE.' 

11. 
THE Scrrin regulator, arranged for alter-

nating currents, lias been adopted as the stand- 
f Continued from No. 5 .  

ferred to use alternating currents. For these 
reasons it lras been adopted, nncl will be in- 
stallecl in all the new lighthouses. 

The figures giving tlie intensity in the pre- 
ceding table refer to the nalied light. When 
this is placed in a fisecl-light app:~ratus, these 
intensities heconle, in round numbers, 12,000 
carcels with the Alliance, :mcl 20,000 carcels 
with the Grnmme No. 2. The flashes increase 


