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TIIE book we take as tlie l~asis of our re- 
ma1ks,l originally l)nhlishcd i n  /Siiglantl, is one 
of se.i era1 recent sig~ir  that iiritish lihj siolo- 
gists are at  last comiilg to their senseu ; niid, 
iiisteatl of atteinptmg to conceal the fact that 
they esperiinent on animals, have clecicled to 
explain lo the geiieral public h hat x vi~iscc-
tioil is. and why viviscctioils are iiecessnry. 
Philantliiopos. who is eviclently well informed, 
clisc~~sseswithout r)assioii or prejutlice sue11 
topics as, . Khat  i3 pain? ' - \That is crn-
elty ? ' ' Our rights over animals,' ' TThat is 
vi~~isection?' ' The relatioil of espeiiinient to 
physiology,' ' The elation of iricilicille to expcr- 
iment,' aiicl so South. If  our colleagnc7s acrois 
the r a t e r  had, some beveil or eight xefirs ago, 
shown s~~fficient courage to trust to the corn- 
1no11 sense of the majority of their couiitr~ men, 
and had enclea\orerl to illCorin the laity by se- 
cnring the prtblication ancl distiibntion of some 
such booli as this, the anti-rivisectioii legisla- 
tion could hardly have been enacted. I t s  pas- 
sage, and the still-continued agitation for an 
act or Parliaineiit totall! folhiiiding all esperi- 
ineut on living aniinals. p1ovc that the pnblic 
clid not and cloes not kilom euougli about the 
matter to save itself from i~eing misled by tile 
reckless misstatements of irresponsible fannt- 
ics, aiid of certain seekers after notorietj or 
salary. 

People in general clo iiot reacl official blae- 
books: so, in spite of the fact that Ihe royal 
comlnissio~l xl)pointecl to inrcstigate the inat- 
ter reported, tliat, after prolongecl slilcl careful 
inquiry, i t  coalcl find 110 evidence that Eng- 
lisli pli~siologists were guilty of cruelt*~, it has 
been possible for certain anti-vivisectors, by a 
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persistent colilse o f  ni:~liylrnlt\ it11peratio11 ai~cl 
1)razeil n~eiiclacity, to procl~icc a T\ icle-sprc.ad 
belief that vi~isectioir ess~iitinlly con.jrsts in 
tort~lriiig an :rnimal fool the object of' seeing 
how ~nuch  it call suffhr T) ithout cl j  ing. Tlint 
such is the actual oonrictioil of man:; woithy 
111c11 and TI o~nenin England, wc lriiom to be the 
casc. Thc pllgsiologi~ts kept silent. a i d  left 
the ficlcl to their enemies, with di-astrolls resnlt ; 
iio one, not a brute, ~ r l io  belierecl half the 
stories circulated, conld hi1 to h d c  liliysiology 
ailrl physiologists. T\'hcil thc rxilrontl-stations 
of Englnnrl v r rc  plncaucled nit11 1:wge figures 
of dissectioils of clc:~l animals, aucoinpailiecl 
by printed ~ ~ o i i l s  designed to entrap the gener- 
al p~1i)lic into the belief that they represeiited 
~i-visections of liring creatures ; when n test- 
book of l~ractical phj  iiology, clesigiled only 
for special stnilelits oi' phg siology, was repre-
sented far aiid \.ride ns intencled for use by 
every crude iiieclical stuilcilt ; when tile fact 
that the words - first give all nilaesthetic ' 
mele olnittecl (as they arc ill text-boolis of 
surgery, the admiiiistration of an snaesthetic 
being. of c o ~ ~ r s e ,asslunecl in cases where 
w r y  special reasons for its onlission clo not 
esirt) in the ilirection-; for tlle perforniance of 
cert~iiiioperations, 11as used 21s proof tliat physi- 
ologists never thought of employing means to 
prerent or ~iiiiiiinize pain;  ~11e11 a law mas 
passecl ~rhicli a l l o ~ ~ s  any one to tortare a frog 
in the most brutal rnaililer if he says he does 
it just becansc lie likes it,  hut subjects n uni-
versity professor to Bile ancl iiilprisonment if 
he drams n d1'013 of blood from the animal's toe 
for a scientific purpose, -the11 it had certainly 
become time for the physicians niid phjsiolo- 
gists of the British Isles to ellclearor to inform 
the public on the virisectioi~ question. 

The an t i - r i~  isection craze 113s nov  spread to 
(:ermaug, anil there are preinoilitory sj-ml~toins 
in the United States. Our people in general 
are too well inforinecl, and have too great con- 
fidence in scientific nien, to be so easily led 
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astray as the English have been. We shall, 
moreover, be free from the pressure of a royal 
court which dislikes biological science, and 
from the influence of the personal prejudices 
of the sovereign, still powerful enough in Eng
land to have much weight in legislation on 
questions outside of Whig and Tory politics. 
Still, American physiology is by no means 
secure, unless its leaders take warning by the 
English disaster. They have, in consequence 
of British legislation, an opportunity to make 
the United States the chief seat of physiologi
cal research among the English-speaking peo
ples ; and it will be a lasting disgrace to them 
if they let it slip. If, while freely admitting 
that they believe it their duty to experiment on 
living animals, they will be on the alert to cor
rect at once the falsehoods and exaggerations 
of the fanatics ; to take pains to teach the pub
lic how much the scientific treatment of disease 
depends on physiological, therapeutical, and 
pathological research; and to make it widely 
known how very small a percentage of vivi
sections involve more pain than that felt by a 
man on receiving a hypodermic of morphia, — 
then there is little doubt they will be allowed 
to carry on without hindrance their benefi
cent work. The only danger lies in the 
ignorance of the great majority of ordinarily 
well-informed people regarding such subjects. 
Secrecy, not publicity, is what American phys
iology has to fear. 

A HEARING OF BIRDS' EARSA — II. 

LET US next confine attention to the ossicles 
of the ear. Those familiar with these little 
bones, only as they occur in man or any other 
mammal, need to be cautioned that their ana
tomical arrangement, and to a great extent 
their physiological characters, are very different 
in birds and other reptile-like vertebrates. Pre
suming, of course, upon the reader's thorough 
knowlege of the human case, we will demon
strate these bones in their proper relations and 
offices in birds, as elements of the lower jaw 
and hyoid bones (mandibular and hyoidean 
arches). 

The malleus is the proximal element of the 
meckelian cartilage (figs. 1, 2, raft), a gristly 
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rod about which the lower jaw-bone is devel
oped in membrane. Becoming segmented off 
from the rest of the meckelian rod, it is in 
mammals withdrawn into the tympanic cavity, 
disconnected from the jaw-bone, and connected 
with the incus, its processus gracilis lying in 
the glaserian fissure. The jaw-bone then ar
ticulates directly with the glenoid cavity of 
the squamosal, forming the temporo-maxillary 
articulation. In am^ bird the malleus remains 
outside the ear, and acquires comparatively 
enormous dimensions, with the peculiar shape 
shown in fig. 1, q (see also fig. 2, q). This 

FIG. 2. — The post-oral arches of the house-martin, at middle of 
period of incubation, lateral view, x 20 diameters. Ilk, stump 
of meckelian or mandibular rod, its articular part, ar, already 
shapen; q, quadrate hone, or suspensorium of lower jaw, with 
a free anterior orbital process and long posterior otic process 
articulating with the ear-capsule, of which teo, tympanic wing 
of occipital, is a part; 771st, est, sst, ist, sth, parts of the sus
pensorium of the third post-oral arch, not completed to chy ; 
rnst, medio-stapedial, to come away from teo, bringing a piece 
with it, the true stapes, or columella auris, the oval base of 
the stapes fitting into the future fenestra ovalis, or oval win
dow, looking into the cochlea, or inner ear; sst, supra-stape-
dial; est, extra-stapedial; ist, infra-stapedial, which will unite 
with sth, the stylo-hyal; chy and bhy, cerato-hyal and basi-
hyal, distal parts of the same arch; bbr, brl, br2, basi-bran-
chial, epi-branchial, and cerato-branchial pieces of the third 
arch, composing the rest of the hyoid bone. (After Parker.) 

quadrate bone, as it is called in birds, looks 
something like an anvil, and has often been 
mistaken for the incus : on the other hand, 
from its function in supporting the membrana 
tympani in part, it has been malidentified with 
the tympanic bone (external auditory process). 
I t is very freely articulated at both ends, rock
ing back and forth with the movements of the 
jaws. I t normally has articulation with five 
separate bones: 1. By its lower end, which 
is bitubercular, with the articular piece of the 
mandible (lower jaw), forming the true tem-
poro-maxillary articulation ; 2. By the outer 
extremity of its lower end with the quadrato-
jugal bone (fig. 1, qj), which is the posterior 
element of the zygomatic arch, continued for
ward by the jugal or malar bone (fig. l,j?) to 
the superior maxillary (fig. 1, mx) ; 3. By the 
inner extremity of its lower end with the ptery-


