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new courses. I t  is safe to say that  while he  must already 
be regarded e s  the most eminent meteorologist of our  coun- 
t ry,  the t rue measure of his eminence will be better recog- 
nized when those who follow the science that  he  enlarged 
come to appreciate more folly what  he clid for it. 

W .  M. D. 

PROFES90rZ J O S E P H  L E I D Y :  H I S  LABORS I N  T H E  
F I E L D  O F  VERTEBRATE ANATOMY.' 

WE hear i t  said that  a t  n o  tirne have the conditions for  
intellectual attainment been so favorable as i n  the  days of 
Athenian supremacy. This m a y  be t rue for communi- 
ties, but  not for individuals. Surely the atmospher,e of 
Philadelphia from 1323 to 1891 favored greatness i n  science, 
else there is n o  connection between the m a n  and his  environ- 
ment. I s  it  not  a t ruth tha t  it  only needs the man  to come 
forward to claim favoring conditions, to i n s ~ s t  upon them as 
his own,  to have another like Joseph Leidy to be bred among 
us ? A m a n  to whom questions of birth and  of patronage 
were as nothing;  one with a common school education and 
without the subsequent advantages of training under distin- 
guished masters; one to whom all things required for his 
wcll-being appeared to come like the  beneficent forces of 
nature unt i l  we are  apt  to lose sight of the will and  of the  
steadfast purpose that  directed them. H e  was never 

" limited and vexed 
By a divided and delusive aim," 

but, fixed and invariable i n  his methods, he completed a 
unique career. 

H e  dedicated himself early t o  anatomy, and it  is about 
this science as  a central stem that  a l l  his labors cluster. 

Signs of immaturity a re  evident i n  the early labors of 
most men. But  this was not  the case with Leicly. His  first 
paper, entitled, '' Notes o n  the W h i t e  Pond i n  New Jersey"  
(Proc. Phil.  Acad. Nat. Sci., 1847) exhibited the  same clear 
observation and lucidity of statement which characterize his 
subsequent writings. The earliest of his  auatomical papers 
(" On the  Fossil H o m e  of America," Proc. Phil.  Acad. Nat. 
Eci., 1847, 262) WAS i n  n o  respect inferior to a n y  of his nu-
merous recorcls i n  tile literature of  paleontology of North 
America. The word growth used i n  respect to  him is inap- 
propriate. I n  the best sense of the word h e  never grew. 
Rather, like Bichat, he  simply unfolded the  native resources 
which l a y  innate  within him. 

F o r  his graduating thesis i n  medioine he treated of the eye 
i n  vertebrate an in~a ls .  This essay has not  been published. 
I n  his twenty-second year, narnely, J u l y  29, 1845, he  was 
elected a member of the  academy, and from t h ~ s  date to  that  
of his election to the chair of anatomy i n  tbe University of 
Pennsylvania, eight years later, his communications mere 
in  the main devoted to the structure and properties of t h e  
vertebrates. I n  this Interval his industry mas great, for h e  
was actively engaged a t  the  same time i n  teaching, and i n  
assisting Professor W .  E. Hoone i n  his anatoinical work, and 
Professor George B. Wood irk dissecting and mounting path- 
ological specimens H e  described the  retention of the inter-  
inaxillary suture i n  the skull o f  a New Hollander (Proc. 
Phi l .  Acad. Nat. Sci., 1847), also one o n  the  same bodies i n  
the  boa constrictor resembling the  Pacinian corpuscles 
r Proc. Piiil. Acad. Nat. Sci., 1848, 27). H e  wrote a paper 
o n  the existence o f  the intermaxillary bone in the embryo of 
the human subject of the  tenth week (Proc. Phil.  Acad. Nat. 
Bci., 1848, 45). 

1 Read st a special meeting of the Philadelphia Academy of Natural Sci. 
ewes, Map 5. 1&91, by Harrison Allen, D1.D. 
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Remarkable instxnces of preservation of organized an imal  
rnatter were reported b y  him i n  1847 (Proc. Phi l .  Acad. Nat. 
Sci., 313) on the films and  cartilag:;nous~structurcsi n  the ex- 
tinct genera Basilosazcrus and  lWegalonyx, the former a 
reptile of the  rocena arld the latter a mammal of the plio- 
cene age. The v e r t e b r ~  of Basi los~ztrzts  retained tissne 
which burnt  gave out  animal  odor. Fibrous mem-
branes tal:en froin one of the b m e s  of ,Ifeyalonyx exhibited 
many  of the characteristics of recent membrane: i n  the  artic- 
ular cartilages the corpuscles were well preserved and  dis- 
tinct. I t  was held tha l  under favoring corld~tions the car-
tilagini)us and fibrous tis;ne might be preserved for  a n  in-

'definite period. 
I n  1848 (PI-DC. Phi l .  Acad. Sci., 116) Dr. Leidy read re-

marks on the development of the  Purkinjean corpuscles i n  
boae;  on t h e  intimate structure of articular carlilage, and  on 
the arrangement of aveolar sheath of muscular fascicute and  
its relation to tendon. 

Cartilage was found to possess numbers of fine, transpar- 
e n t  filaments, nearly unifor'n i n  thickness, having a n  aver- 
age ineasnreinent of of a11 inch. Hurltgr had claimed 
this fibrilation, but  without the aid of the  microscope it  can-  
not be demonstrated. This cannot  be said to  be a prior 
claim. Professor George A. Piersol has kindly informed me 
that  Dr. Leidy was the first t o  nialre the announcement  of a 
fact now accepted. Kolliler was inclined to :egard t h e  ap-  
pearance as  pathological. The fibrillar nature of the mat r ix  
of all  dense connective tissue, including cartilage and  bone, 
is now universally recognized. The comments upon the a r -
rangement of the aveolar sheath of muscular fascicute were 
to  the effect tha t  " the  filaments of fibrous tissue cross each 
other diagonally around tlie muscular fascicute, forrning a 
double spiral extensive sheath. W h e n  the  filaments reach 
t h e  rounded extremities of the fascicute they become straight 
and i n  this manuel- conjoin with t h e  tendinous filaments 
originating a t  the extremities O F  the rnuscular fibres. The 
importance of this arrangement c a n  be readily understood, 
f rom the  diagonally crossing of the  aveolar filanients, com- 
paratively inelastic i n  Lhemselves, the  sheath is rendered 
elastic, thus  permitting the muscle fibres freely to move 
without their action being interfered with." 

Dr. Leidy was i n  the habit of introducing these comments 
i n  his lectures when speaking of the  function of fibres de- 
pending upon their position to each other rather than upon 
differences in composition. 

I n  1849 (Am. Journ .  of the Med. Sci.) Dr. Leidy an-
nounced a plan of the construction of the liver. H e  as-
sunled that  the Collicul form of the liver i n  insects repre- 
seuted the plan of the  primitive liver of thc  h u m a n  embryo. 
T l ~ esubsequent changes which lead up  to the  complex sys- 
tern of interlacing of tubules with tIieir l inings of biliary 
cells mas the result of the  blind end of the follicle undergo- 
ing  subdivision by branching, each of the branches being 
liued with the cells and  the mouths of thenom open tubules, 
freely communicating with each other. This scheme was 
the  most philosophical of a n y  hypothesis previ:~usly proposed 
to account for the  intricacy of the  minute auatomy of the 
liver; ~t mas accepted a t  once by the scientific world, and  is 
itself an answer to the criticism sometimes made upon Dr. 
Leidy's labors, that  they a re  purely descriptive. The evolu-
tion of the system of glands appended to the  alimentary ca- 
nal  was distinctly set forth by Leidy i n  this paper. Since 
the relations of the liver a s  a blood-making and a n  excretory 
organ have been better defiuez, other hypotheses than  that 
of  Leidy have been proposed to elucidate its morphology. 
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B u t  tile latest expressioi~s on  the subject show a n  evidence 
of the relridorsement of the original statements. 

I n  1850 (Pro.. Phil.  Acad. Nat. Sci , 201) D r  Leidy per- 
formed some txperinlents upon the  transplantation of .  cau- 
cer. Ta lz~agseveral fraginents of a cancerous tumor from a 
human subject he ~ n l e r t e d  t l ~ ~ r n  beneath the  skin of living 
frops After a n  interval of Are months had elapsed the 
frogs r+ere killed arid the loralitles in w h ~ c h  the sections had 
been inserted mere examined. Tn al l  bul one ~ n s t a n c e  they 
were found to be I ~ v i n g  and unlted to tl.ie h o s ~  by vascular 
aitacbrnents. The cliaracterist~c cancer cells, honever, had 
i n  great part disappearetl. Dr. L e ~ d y  bel~eved that  s ~ m l l a r  
expe~qiments ou walm blooded anilnals might ~ncrease  the 
number of viable cancerous elements The transplantation 
of tissue from one ainmal  to another was not novel, but  the 
facts of these exueriinents proved that  cancer might be in-  
oculable, -a statement w h ~ c h  was novel, and bas been dls- 
puted since. The observation wxs In the line of rrrost imyor- 
t a n t  research, and  the recent experiments embracung the 
snccessfiil transfer of the human hypertrophied thyroid body 
from the neck to the abdomen of toe same ~ i i d i v ~ d u s lhave 
been esszyed with Important pi actlcal res~l l ts  They again 
demonstrate that  D:.. Leidy's m ~ n dwas not one hmited 
111erely to the line of descr l~t ion.  At the time of these ex-
periments Dr. Leitly was conductin; a course of phjs :olog~-
ca l  ~nsiruct ions to medical students. No doubt remains that  
had he chosen physiology a s  a branch of research that  he 
would have been signally successful. 

I n  1852, Dr. Leidy created from the species Hippopoiamus 
liberiensis, Sforton. a new genur, C l ~ m ~ o d e s ,  wds~ ~ ~ l - i i c ~ i . i  

founded upor1 the skeleton of a y o ~ a g  i n d ~ v ~ d u s l .  I n  the 
Jour lza l  of the Ph i lade lph ia  Academy for  1850-54 tills form 
was renamed Chmropsis, since Chmrodes was fol~tld to be 
previously assigned to a genus of Insects. Abundant mate-
rial of the  adul t  has  since been receivetl in  Paris  and  made 
t h e  basis of a n  elaborate memoir bv Alphonse Xilne-Ed-
wards, who has conFirnled Leidy's dlagnos~s in every partic- 
ular.  

Opinions have differed widely as  to the iiature of dental 
caries One set o; observers clainled that  it  was due to vital 
o r  general condit~ons affecting the ecaaorny; another in- 
sisted that  the disease was due to forces acting entirely from 
without. S ~ n c ethe hacter~iological method of r e s ~ a r c h  has 
been in t~oduced  :nto medicine this difference of opinion 110 

longer exists, for all agree that  the statement last 1r13de is 
$he correct one. Dr Leldy in 1870 (Proc. Ph11 h a d .  Nat. 
SCI.,133) c1c.monstrated In the subject of a n  old msn that a 
s~n:!e tooth r e m ~ u n l n g  in tile lower jaw Tvas free from caries 
owing to tide fact that  it  was imbedded in the bone. H e  thus 
demo:lstiated that caries was caused by cxtrat~eous condi-
t ~ q ~ i s ,tor the dlbease was control l~t l  by v ~ t a l  sta!es of the in- 
div~dlral.  it was unreasonable t? infer that  they would not 
lorig bofore have attacked and destroyed the tooth that  had 
so long remained i n  the  jaw. This fertile s u ~ g e s t ~ o i ~  anticl-
pated the disco1 ery of the  bacllla:~ orlain of dental caries 
made by one cf his pupils, Professor Miller of B ~ r l i n ,  several 
years atterward. The announcement of a new specles of 
fossil hwse and of a new species of Pzbrotherium, in  1847. 
b~.ouglit to Dr. Leidy a reputation for acutncn in the study 
of fragments of skeletons, and the sludy of the treasutes of 
fossll remains i n  all sections of  our  country soon controlled 
his energies. Wl111e this work is strictly anatomical, its re- 
lations are  in the main with geology; it  is so vast i n  yuan 
tity that  110 attempt can  be made here to d~scuss it, even i f  
y o u r  spealrer were competent to do so. T h ~ s  much can be 

said in  dwelling upon his qualifications a s  a n  anatomist, so  
f a r  a s  I know, there is but  one instance of his having made 
a n  error in statement.' Attempts to  protect from error often 
go  with timidity, if they are  not due to it. But in  Leidy's 
case it  mas not over caution that  saved him from ertsor, but 
too correct PI-imal in~pressioas o f  the objects he  studied. His 
powcrs of applicatisrl were amazing, and tile correc!ness of 
liis concl~lsioiis was clue to swiftly d rawn cleductions frorn 
the existing premises. and not to  surn~ises  o r  to  feats of the 
ima:iiiation. I n  illustration of his ability may be men-
tioned his discovery of U i n e a t h e r i u ) ~ ~ ,  - this genus he  es-
tablished upon a few fragments. Ent ire  skeletons were after- 
ward discovered, and two observers, independent of one 
another. endeavored to found distinct genera upon them. 
But  al l  later writers have claimed tha t  Uineutherium was 
inrluhitably founded on t l ~ e  fragments described by Leidy. 

Exceptional ability i n  drawing just inferences from im- 
perfect material signalized Leidj  's labor3 in  otlier dii~ections. 
H e  deligbteJ in  this kind of work, and nua1be1.s of short 
communications were tnade by him on  abnornlalities. 
Among these m a y  be mentioned the  note on  the dissection 
of a male hog, showing arrest of development i n  the organ 
of genera l~ou  (Proc. Phil.  Acad. Xat. Xci., 1870, 65);  o n  
'' p~lgtloclylism" in the horse (Proc. Phil.  Acad Nat. Sci., 
1871, 112) and  a n  account of a buffalo fish with congenital 
narrowing of the n ~ o u t h  (Proc. Phi l .  Acad. Nat. Sci., 1875, 
125). 

H e  was the  tirst authority in the country on questions of 
disputed ident~tications. On one occasion a number  of al-
leged fossil bones were sent him for  examination, which 
proved to be inorganic concretions. On another a specimen 
which a zealous physician tliought to be a new genus of 
parasite from the hurr~an intestill3 proved to be the fragment 
of irnperfectly digested orange pulp. On yet another, a 
number of bones were sent to h im by  a physician who ob- 
tained them from a woman who claimed to have beet1 preg- 
nant.  Tlrey were s l ~ o w n  to be the bones of a n  embryo hog. 

Dr. Leidy's communications on h u m a n  anatomy have not 
been Ilumerous, but they all exhibit the sarne closeness of 
observation, and cautious yet far-reaching conclusions. 

I n  1849, Dr. Leidy redescribeti and placed on better foun- 
dation the tllyreo epiglottideum n~uscle .  I n  18- he  studied 
the developmeut of the human temporal bone and described 
for the  first time the attic o r  upper chamber of the middle 
ear. The term "a t t i c"  has come into general use with 
aurists. H e  also entered into a critical revision of the com- 
ponent parts of the petrosa, and  corrected several errors into 
which n o  less arlthority than  Huxlsy  had fallen. His  well- 
lrno\vrl work on human anatomy appeared i n  1860. I t  
was prepared especially for  the use of his students a t  the 
university. The most noteworthy feature in this work was 
a n  attempt to anglicize anatomical nomenclature. I n  the  
second edition, which appeared i n  1889, the same intent  to  
reform nomenclature is apparent. This departmcnt of peda- 
gogy, while of English origin, has had its niost earnest ex- 
ponents in  America, and Dr. Leidy's labors in  the field will 
hold always a n  honorable position. I n  his teaching, Dr. 
Leidy held to the existence of  a-vocal membrane in the lar- 
ynx ,  rathep than a vocal cord. His demonstratior1 of the 
temporal muscle was o r i g ~ n a l  and clearly demo~lstrated t l ~ e  
existence of  two layers arising in 3u undifferentistrd rnass 
a t  the posterior part of  the temporal fossa. 

I IIe identified a fragment of the  maudible of Bathygrathus a s  belonging to  
the maxilla. Owen invited his attention to  it .  Leidy said of this, " I t  was an  
egregious blunder, I cannot uuderstand how I could have made it." A frank 
confession of a venial error 
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F r o m  a m a n  of Dr. Leidy's industry we may expect to 
li:,ar of m a n y  plans entertained but subsequently abandoned, 
of' many  discoveries actually his own with which his  name 
is not associated. A t  one time he  contemplated writing a 
\voi.Ir on comparative anatomy, but  was deterred from so do- 
ins: when, upon inquiry of tho publishers, he  learned how 
small was the demand for writings of this kind. W e  cannot  
b u ~regret that  he did not entertain the subscription plan for  
reimbursement. F o r  n o  one can doubt the  fact tha t  his  ad- 
mirers would have eagerly provided the means for  publica- 
tior, had his wislies been more generally known.  Respect-
i n g  his unrecorded discoveries n o  one can speak with 
authority. On one subject Ile h a s  himself spoken, namely, 
that  the discovery of the tactile corpuscle on  the uerves of 
t ! ~ e  finger is his own.  H e  occasionally referred to this as  
a n  instance of t h e  dangers of pyocrastination i n  not  placing 
upon record original observations the moment the facts be- 
came clearly defiued in tlic mind of the investigator. H e  
also frequently alluded to his having observed the  amzeboid 
movement in the wliite corpuacles. But  lie iuterpreted them 
to be pathological and hesitated in recording his cliscovery. 
This be used to say was one of the grsatest islak lakes of his 
life. Bnt  n o  discoveries of this kind mere possible a t  the 
stage of microscope technique which Lzidy commanded;  
mere otir knowledge o f  this property of the white blood cor- 
puscle lost to  us  i t  wculd be exceedingly difficult to  re-estab- 
lish it without the use of the warn1 stage. 

Such is a brief epitome of the !abcrs of Joseph Leidy in 
tho atiatorr~y of vertebrates. I t  is a theme for a vol~ame. 
But t!;e mail is greater thair his works. All  who knew Dr.. 
Leid,y are  witnesses to  the impression of strength i n  reserve 
tie a t  all  times made. I t  can be said of hiin a s  113s been 
slid of IJalier by Francis Horner :  " I never rise fr-om a n  ac- 
ccuut  cf such a m a n  without a sort of thrillitlg pa1pit::liou 
ailout me w!lich I lr!lom~ not whether I should call aclnlira- 
tion. ambition, o r  despair." 

LETTERS TO THE EDITOR. 

.st Correspo?~dentsare reqtaested t o  he (cs brief aspossiblc. Tiae writer's ? m m e  
i s  i n  all cases required a s p r o o f  of good.fait1~. 

01%requvst i n  advance, olze h ~ n d r e d  copies of the number contr~in ing  l ~ i s  
coo~inl~niccctioiz free t o  a n y  covrcsioo~%dent. u~i l l  befur.?%isl~ed 

The editor ?oil1 be glad t o  publisl~ ai&y q~ceries consoi%ant w i t i ~  the: cl~aracter 
of thejour?lal.  

Work and Energy. 

INmany of the standard text-books and treatires on mechanics 
there is a laclr of definiteness in the elementary treatment of the 
subjects of work and energy that often proves troublesome to the 
stuclent. To illustrate this, let us place side by side the definitions 
of worlr and energy given in the ''Syllabus of Elementary Dynam- 
ics" prepared by the Association for the In~provement of Geomet- 
rical Teaching. 

(a)  When the particle (or point of n body) to which a force is 
applied moves in the line in nhich the force acts, tbe force 1s said 
to do work, or to have work done against it, according as thc 
motion is in the sense of the force or in the oppos~te sense. 

(6) Energy is a general 'tern1 fcr the capability of doing work, 
which from any cauee a mass, or dideient masses in their relation 
to  one another, may possess. 

These defin~tions are in sbbstantial agreement wit11 those most 
often given, and are the only explicit statemenis usually found as 
to the meaning of worlr ancl energy. 

A careful reading slloms, hourever, that there is in definition (h) 
an implicit suggestion of something not definitely stated, and con- 
cerning which a definite statement is very much needed. Accord-
ing to the definition, energy is possessed by masses (i e., by bodies) ; 
or, in  other uords, a body may do ~ i o r k .  But what is meant by 

a body doing work? In  most text-books the student will searcl? 
in vain for a definite answer to this question. 

Another question is suggested by the definition of work above 
quoted. Tt is clearly stated a h e n  work is done by a force and 
when work is done against a force. But in the latter case, what 
is it that does the work? 

These two quest~ons are sure to present tliemselves to the  
thoughtful student. If the definition of work mere so stated as to 
furnish expllcit answers to them, the acqnirement of correct no- 
tions would Iw much fac~litatecl. 

A source of confusion slightly different from tbat above men- 
tioned is found in certain books. Work is defined as ~f always done 
by forces; while energy is defined sin~ply as capacity for doing worlr. 
The inference might naturally be clrawn that energ7 is possessed 
by forces. But the student who draws this logical conclusion will 
be perplexed by finding that, in what follows, energy is always 
referred to as belonging LO hoilies instead of forces. 

As an inlproved stateructlt of the fundamental definitions of 
work and energy, the following may be suggestecl: 

1. A force does work upon the body to ~vhich it is applied 
mt~enthe point of application es (or has a component of mo- m o ~  
tion) in the direction toward which the force arts. 

2.  A body does work against a force applied to it  when the 
p o ~ n t  of applicalion inoxes (or has a component of motion) in the 
direction opposite to that toward 11hich tile force acts 

3. A body pose-ses energy M lien it3 condition i b  such that it can 
do norlc aga~nst  al),oliecl foices. 

Definitions (1) and (8) are 17ot substantially different from defi- 
nitions comnlonlg giren. Drfinitio~~(2) is nsnallj not given ex- 
plicitly, tboogh always inlpliecl in the development of the theory 
of energy 

I t  1s quite possible that these definitions may admit of imgrove- 
nlent. They must, of course, be accompanied by quautitative 
stalenienls as to l~ow work ancl energy are to be computed. But 
it is believed that the cleat developmerit of the subject is much 
facilitated if explicit definitions similar to these are given a l  the 
outset. 

No attempt is here made to criticise all the various n~ethods of 
treating the subject of work. Other forms of definition than the 
one above considered are found in varioris books. In most cases, 
lior~~ever.they lead to the same difficulty above mentioned. 

A treatment practicaily identical with that here .suggested is 
adopted in RlcGregor's .'Kinematics and Dynamics "-a book 
possessing many other acli~lirahle features -and possibly in other 
works. I t  certainly is not adopted by solno of the best known 
English writers. L. M. L~OSKINS. 

AMONG THE PUBLISHERS. 

EVERsince the announcenient made last winter that the au- 
thor of "Robert Elsmere " had a new novel under way, expecta- 
tion has been eager to know when it would appear. Nrs. Ward, 
like George Eliot, has once more taught us that fiction, far from 
being merely a superficial representation of passing situations and 
emotions, may grapple \vith the greatest problems and teach men 
noble truths. I t  1s with pleasure, therefore, that we publish the 
fact that Mrs. Wartl's new book is to appear very soon from the  
pres3 of AIessrs hfacivillan & Co., New Yorlr, and that it is to be 
called " Tlre Bistoxy of David Grieve." I t  is understood that the 
book will trace the career of a disciple of the E l ~ m e r ~ a n  doctrines 
in  his wolli nmong the poor of London. 

- T h e ~ e  lives an Indian people on the  Cairibbean coasts of 
Nicaragua and pal t> of Hontliilas, '1 hich IS largely mixed with 
Atriran and Indian elements, foreign to thew, on the littola1 
tracts, but fa ther  illeide 1s of pore? race. This people is known 
to the wliites as RIosbitos, or as they want to be called, illiss7citos; 
their language was but imperfectly studied, prvbably because the 
t~ ibes  inspired their vis~tors w ~ t h  contempt on account of their 
subsertiency to English interest.. Only the missionaries of the 
Ht,lrenhut denorniaation spent time enough for mastering entirely 
the intricacies of this tropical language, and from their writings, 


