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The keel is very much produced forwards, 
n~here,a t  iLs lover apex, it 11as a rough surface 
of some esteiit, apaiiist m11icl1 the unitecl clavi- 
cles abut. Sufficient inaterial is not at hand 
for rr~eto say whether anch~losis  ever takes 
place a t  this point or not : i t  may do so, because 
we finci in Alnco these bones usuallj unite a t  

the leg of this cor~~iorant  are coacerned, centres 
about tile knee-joint. Here we find a co~ldi-
tioti of affairs whicli is presentecl in my dram- 
ing. The femnr, mhiclr is much roughened 
abore for the attachment of muscles, articu- 
lates about equally with the leg-bones. In  
front of this joint is placecl a rery large and 

this po i l~ t ;  but yet we come across specirr~ells massive patella, of a pyramidal form, articu- 
of  this on-1 wlierc the union is no more perfect 
than it is here. Tlie 113 pocleiclium of the clavi- 
cles, rrnd the manubriuin of the sternum, are 
both about eqanllj feebly clevelopecl. 'rhe 
upper rxtreriiitg of each claricle has a Tery 
broad abutment for the head of tlie corresponil- 
ing coracoicl, to the inside of rvllicll cxpalision 
these clavicrilar bones throw backwards a scap- 
ular process ; but they fail to reach these ele- 
mel~ts of tlie shoulcler-girtlle, as we find theill 

b l o  3 -liller light i ~ m b ,JolIrt (it ~'hal~lr l(~col . lxblr l i - tatun,  
life blzs P,femul,  I ti, hhiilx, I', p.rtil1a7 ,  t i b ~ ~ ,  

in otllers of tile class. All of tlie bones of the 
p e c t ~ l  eltre1llit?, or tile arm, al'e c0mpletelJ' 
~loli-l)neun~atic,but otliei\\ ise ~vell dc\ clopetl. 
Pailit papillae for the (~uill-l~nobs of the sccollcla- 
ries :we fooncl aloilg t l iecnti~e lellgth of tile outer 
asp('ct of thc nlnn. The Inailus is collll)os~d of 
the usual number of l~~i-~es , - -one  phalanx for in- 
dex digit, two for tile next, and one for the last. 

I n  the lower extremity me fincl a femur of 
64 cclltimetres in lellgth ; a tibia of 1lB ; a 
~l~eta tarsusof 6 ; ancl the or~ter toe with five 
joiuts, measuring in all 10.7 tlentimetrcr. This 
limb is likewise no~i-pneumatic, iri so far as its 
osseous structure is concernecl. The fibula is  
carried ~rnusually far clown the sicle of its com-
panion bone, to within 1.3 centimrtres of the 
lower peril>llel.y of the outer tibia1 condyle. 

'1'11~. grcntest i u t ~ r e i t ,  so far as the hones of 

lating wit11 more than half its loner surface 
with the anterior aiitl lower fifth of the feinnr, 
its inferior and al~terior margin articulating 
a t  the same time ~ i t h  the upper border of 
the cnemial crest of the tibia. I n  front, we 
find that the groove that exists between tlie 
pro- and ecto-cnemial riclges of the tibia is pro-
ducecl on the elltirc anterior face of this 
patella, and, no doubt, the mliscles of tlie leg 
are therein inserted, as i11 many divers. Snch 

examples as this tllrolv some light on such 
birds as Colj mbus slid l'odiceps, n here this 
borlc becomes anchylosecl %it11 the tibia in the 
adult. I haye not the skeleton of a loon a t  
hantl, to esarili~ie the process s ~ o l i e n  of by 

Professor Onen ((Comp. anat. phjs .  ~ e r t . , '  ii. 
8 3 ) ,  ancl followed by Dr.  Coues in his oste- 
ology of the s:lnle bird (' AIeni. Bost. soc. nat. 
hist.,' i. pt. i i . ) ,  as the analogue of the pa- 
tella. The skeleton I have of I'odiceps to ex- 
amine does not show it ; but it is one tliat has 
bee11 'in 1nj collection for s e ~ e r n l  years, and 
m:ty hare been lost. I'enguins have a \cry 
large patella, that  articulates with the tibia 
much in the same lnalilier as it does here in 
Plialacrocorax. Professor Marsh describes a 
\ ery large, free patella for I-lesperornis regalis, 
nlid remarks tllnt it bears a general resem-
blance to tliat bone in Pocliceps (' Odontor-
nitlies,' 11. 93).  In esaminilig this bone in tile 
young of our cormorant, it  seerns to ossify 
frorn one centre. The ossification at the sri~il- 
mit of tile tarso-metatars,,s inclniles the 13rollli- 
*lent lxoccss a t  tile nl,per alld posterior aspect 
of that belle, 

AlanJ otlier 130illts of illterest to he found 
ill tile slieletoll of the adnlt, as as of 
young of 1311nlacrocorn sbicristatus. nlIicll space 
&ill allom me to enter ,lpoll Ilele : the leacl- 
illg poillts, llolyeJer, I have elldenropecl to give, 
alld these are alutlys .raluRljle .crhell nre rnisll 
to llave then1 to coillparc ~ ~ i t l ~  kniclred forms. 
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g.13~ ELECTRIC L I G R ~ON T H E  u S.  
I ~ ~ J S H - C O M ~ I S S I O A ~  AI,BA- , S T ~ < I : ~ J ~ E I Z   
'I'IZOSS.-I.  
IN 11ursuit of the llidderl treasures of t l ~ e  

deep. the work of the Albatross keeps her at 
sea many daj  s a t  a time ; and the operation 



of drcdgiiig in great depths often carries the s ~ s t e ~ nlies more in the attention paid to the 
day's labor past miclaight. T o  provicle for engine, when the plant is correctly installed, 
these emergencies, which are frequent, ancl than in any thing else. Uniformity of speed 
to afford ample ill~u~l~ination is the great ol~ject sought ; and, to secnre this, for tlie n a t ~ ~ r a l -  
ists, not only ill assorti~lg the contents of the 
dredge as it is cleliverecl on deck, but to illu- 
lninate tlieir ~nicroscopes, delicate balances, 
etc., in the laboratory, tlle commissioner of fisli 
arid iislieries determinecl to employ the best 
artificial illum~nation the conntry afforded. 
As  the vessel is essentially a steamer, nsing 
steam for every labor where it is practicable, 
the itlea of electrical lighting from a d~-namo- 
~ l e c t ~ i cmachine, clrircn by a steam-engine, 
nTab reaclilj conceived, and an exaininalio~l of 
the tlifferent systems n.as at  once entered in- 
to. The li:diso~i company for isolated light- 
ing, we found, n.as prepareil to enter into 
a ( 3 ~ l i t ~ a c t  afor conlpl~te plant, incloding 
the eligine ancl the miring ; and being able to 
d i~ i t l c  the light into eight - c~andle power 
la~nps,  besicles giving guaranties, their bid 
a a s  accepted. 

The arc-lamp, tllougll ad~l~irable for our tlecls, 
where a g e n t  quantity of light in a limited 
s~:ice is neccssar~,  can never, from its great 
brilliancy, be ntilizccl for twelve or fifteen nat- 
uralists, each at  a special norlr, in the labora- 
tory. I t  also occurred to the co~nmissioner, 
that a lamp which coulcl be lowerecl into the 
sea, to attract fishes, mould be ussful, thus 
affo~cliiig another reason for preferring the in- 
cantlescent light. 

Fig. 1 shors  the 11ay in wliich the arc-
lights :[re placed in circuit. Ant1 as each arc 
ofre1 s a considerable ol)posing electromotive 
force. it is necessary, ill orcler to get light in a 
numl~er of such lamps placecl in series, to use 
corrc~nls of high tension. 

Fig. 2 s!lon.s the incanclcscent la~nps  in 
n~ultilile arc. The main mires, n and 6 ,  are 
tapijetl at  pleasure, ant1 the lamps are hung in 
. t h ~sliort circuits. The carbon t l i~eads in the 
lan~ps(clescribed begonil) offer so much resist- 
ance that the current heats tllen~ to incan- 
clescenc*e. Tile electromotire force in the 
circuit is low, which renders shoclis irnpos-
sible. 

'rhe plant on board the Albatross consists 
of nu eight ancl a half by ten Armington and 
Sirns engine, an Eclison Z d ~ n a m ohaving its 
field-magnets vertical, a resistance-box in the 
circu~t of the magnetic field, the main and 
brnnc11 wires, lamp-fixtures, safety-catches, and 
larnl~s. 

Tile steadiness and uniformity of brightness 
of the lamps depend largely on the engine 
driving the dynamo ; and the success of the 

Mr. Edison llas wisely adoptecl a high-speed 
engine with a sensitive gorcrnor, which i s  
found in the Arrnington and Sinls engine, 
representecl in fig. 3. 

The superiority of this engine lies in its well- 

FIG.1. Pro. 2. 

balanced worl<ing-parts, its relatively large 
bearing-surfhccs, its sensitive automatic gov- 
ernor, and in its sirnple ancl well-halanced 
valve. 

To secnre high speecl without the noise* of 
' thu~nl)ing,' great lap has been applied to the 
exhaust side of the valve, hereby ' cush-
ioning ' is effected. This cushioning, or early 
exhaust closure, &!SO effects a saving by re-
taining, in the c.lcar:tnce spaces, steam which 
would otherwisc~ have been exhausted ancl 
wasted. 'L'o prevent an unequal expansion 
between the piston-valve and its chest, the 
cas t i~gsare so made as to tillow live steam to 
surra,~ncithxt prcrt of the chest which s ~ ~ r r o u n d s  
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the working-faces of thc valve, as shown in centrifugal force of the weights. The system 
fig. 4, in which S shows the steam space, and is so constructed that any centrifugal motion 
E the exhaust space. H j  this arrangement of the weights will throw one eccentric ahead 

and the other back, thus dimin- 
ishing the throw of the eccen- 
trics, and effecting a shorter 
cut-off without altering (with- 
in working limits) the lead of 
the, valve. The engine used 
on board the Albatross has -1 Y '4 eight inches and a half di- 
ameter of cylinder, and ten 
inches stroke of piston : i t  runs w without noise, three hundred 

, revolutions per minute, reqnir- , /" ---r , ing no more attention than the 
, oiler can give it in addition to 

his other duties. When the 
main engines of the Albatross 

Y ,, . 
(, are in motion, a boiler-press- 

-9 ure of sixty-five pounds is often 
- - used, and twenty-six inches of" 
A- +- - vacuum is scarcely above the .- w average. Lying in port, the 

FIG. 3. boiler-pressure is kept at about 
twenty-five pounds ; and, not- 

the valve-stem is packed against the exhaust withstanding this great range of pressure, 
instead of the stcam pressure. The valve is the governor regulates the dynamo to three 
ground to a sliding-fit, and, so far as I can hundred revolutions per minute, as closely a s  
ascertain, there has not been a particle of wear I can measure it. 
or leak during the ten months the engine has In  selecting a good engine, Edison has, 
been in operation. to m j  mind, displayed as much genius as in 

The governor of the engine, that part using the Siemens form of armature for his 
which makes it especially valuable for the dynamo. 
purpose of electric lighting, is represented in The engines are placed on the starboard side 
fig. 5 .  

This automatic device is fixed in the fly- 
wheel, which is keyed to the shaft. There are 
two eccentrics, E and B', the one within the 
other, and both free to move on the axis. There 
are two weights, with their centres of motion 
opposite, and fixed in arms of the wheel. These 

Fro. 4. BIG. 5. 

of the main engine-room, the engine taking 
weights, W, W, are connected, ?ach to an steam from the main boilers, and exhausting 
eccentric, and are connected together by an into the main condenser. 
arm or rod. Springs are provided, to resist the The dynamo used on board the Albatross i s  
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known as the Z cljnamo, and is installed for ancl also between c and d, there are annular 
what is called a B circuit. I t  has its field- clislcs of copper, insulated from each other. 

Between the plates b and c are similar but 
very thin annular disks of iron, separated 
from each other by tissue-paper. This 
hilt-up cylinder is then bolted together 
longitudinally ; the bolts passing through 
the thin iron and copper disks without 

I -_ * -Y 

- - _  touching them, but clamping them be- 
, - - %-- ,  

I _ -  - - - - - - i -  
tween the thick plates. Wire bundles or 
bars are placed equidistant from each 
other longitudinally, around the cylinder, 
connecting each a pltir of the copper disks, 
i.e., one at each end ; and these bars or 
biindles generate the current. 

Bars of brass, or copper, separated 
by thin sheets of mica, e,e, are dove- 
tailed into the projecting end of the 
cylinder, which forms the commutator. 
The resistance of the generator is ,thus 
small, and allows great subdivision of 
the current in multiple arc. 

To preserve the uniformity of the cur- 
rent, an adjustable resistance-box is 
placed in the circuit of the field-mag- 
nets; and, when a number of lamps are 
extinguished, additional resistance may 
be added to the field by a switch on this 
~.esistance-box, whereby the internal and 
external resistances are balanced, pre- 
serving not only the uniform brightness 
of the lamps, but also the economy of 

, the .machine. A test-lamp is saspeaded 
on the dynamo; and the fireman, who 

VII.. 6 oils the engine, regulates the resistance 
according to the brightness of this lamp. 

magnets vertical (fig. 6), and its armature re- Automatic regulators have been devised ; but 
volves on a horizontal axis in the magnetic as it is necessary to employ a man to run the 
field. The field-magnets are arranged on what engine qnd dynamo, ancl as the incandescence 
is called a ' derivation ' from the commutator, is more frequently altered by slipping of belts 
placing it in the circuit, as in the Siemens than by the sudden turning-out of a large num- 
system. I11 adopting and utilizing Bnown ber of lamps, the same man can attend both : 
principles and devices, 
Edison has worked out 
the details to a state of 
perfection simply admir- 
able. Wherever the exe 
rests, it is pleased by cor- 
rect proportions, sound 
mechanical ideas,  and 

wreeable outlines. 
%he a rma tu re ,  on  
Siemens's principle, is 
mounted on a wrought- PIG. '7. 

iron shaft. About the 
shaft, and concentric with it, are circular cyl- consequently the simple resistance-box answers 
inders of wood, separating copper plates, as every purpose on board ship. 
shown in fig. 7. Between the plates a and b,  (TO be continued.) 


