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health by destroying contagion, n~zrf$ztrz;fyzig fheair." bility of having wide sections of our country transact its 
This absurd statenlent appeared to give satisfaction to business and govern its social duties by a common time. 

the editor, who in his observations on the paper states : 1 Within the last few years official reports from various 
" Information of this kind has long been \\,anted, and 1 observatories, departments of the Government, scientific 
those who have made the greatest bustle on the wonder- 1 societies and telegraph companies, have shown so consid- 
ful advantages attending the use of the gas  light have, erable a progress in the introduction of uniform systems 
in this respect, been defic~ent." I'ossibly public opinion of time, and these systems have been so cordially received 
was leaning towards the introduction of gas,  for the by the communities interested, that  there can be no doubt 
same editor, who in 1809 observed, on Mr. ~ l u r d o c k ' s  that  the country is ready to be divided into a few great 
paper, that " the expense of the apparatus w ~ l l  always b; sections, each of which shall be  governed by its own 
against its introduction on a small or middling scale, standard, which shall bear some simple relation to the 
now observes, in 1810, ' I  The  statement of Mr. Cook standards governing the neighboring sections. 
clearly proves the great atlvantages connected with those T h e  principal systems llow ill operation comprise the 
lights, eve72 o/z a snz~rLZscaZe." United States Naval Observatory system, which extends 

I t  is not intended that  the foregoing represents the its distribution of Washington time to Chicago and the 
history of the introduction of gas  for  illuminating pur- West ; the Harvard and Yale systems, which distribute, 
poses, but it gives phases of the  question which are of respectively, Boston and New York time over New Eng-  
interest at  this moment, and shows that, as  in the intro- land ; the Alleghany Observatory system, which is con-

duction of the electric light for the same purpose, its de- cerned chiefly with the  Pennsylvania Railroad ; and the  

velopment was very gradual. It will be seen that the more local services emanating from the observatories a t  

economy of both gas and electricity forlightiug purposes Albany, Chicago, Cincinnati, and St. Louis. Unfortu-

was at  first disputed, both were afterwards considered nately, except in New England, the distribution of the 

oillp adapted for large buildings, then came the time time of an observatory has not always resulted in the 

when each was sho~vn  to be fiittetl for domestic purposes. adoptioll of that time for general use, and it is often the 

T h e  introtluction of gas was considered " n bz6bhle," and case that the local jewelers who are guardians of town 

when all other objections had been exhausted, scientific clocks, and local time a s  well, will convert the time re-

testimony of that day finally stated that gas lighting ~vould ceived by telegraph into their own local time, and thus 

raise the price of beef. When gas  lighting was first make it lnconvenient]y different from the  time in use in 

introduced, the idea of a great central manufactoly for a any other city of their region. 

city was not even dreailled o f ;  possibly at  that time the A railroad may or may not secure the  adoption of its 

mere suggestion of suck1 a design would have caused a own time in the cities along its route. ~t is generally a 

panic ; but that  it was successfully accomplished we all question as to which is the most important, the railroad 

know. Gas was also first used for lighting large buildings, or the town, But certain it is that there is not an impor- 

but it required the genius of one man to invent a process tant railroad in the  country, outside of New England, 

for its purlfication, so as  to make it practical for general along which the colllmercia] traveler may go without 

iilulninating purposes. having to compute the discrepancy between his watch 


T h e  reader, with a knowlellge of recent events, can and the time kept by the business men a t  one-half of the 
easily compare them wit11 the  facts here recorded re- stopping-places. Thus  it happens that, even where cities 
specting the early days of gas,  and llotice how history are closely connected by large railroads, the people have 
has again repeated itself. been dictated to by their jewelers regarding their standard 

First the possibility of using the  electric light for of time, when a little reflection shows that there is only 
general illuminating purposes was denied, then its a very cluestionable advantagearising from having a local 
adaptability for large buildings was admitted, and now time sinlply because the je t~elers  of the  city insist on a 
finally its use for domestic purposes is unquestioned. time which shall appeal to the local pride of their cus-

T h e  economy of electric lighting was also assailed, but tomers. 
the arguments are  now getting stale. As  each consumer 011 the other hand, the disadvantage of having the 
had at  first to make his own gas, so the first idea of factory operatives begin work on railroad time and stop 
electric lighting was coupled with the necessity on the part on local time, because they galn tell minutes a day by 
of each consumer to own his o\i7n electric generator that sharp practice; the jostle and illconvenience in the 
and it was reserved for E ~ I S O I I  S ~ S - commercial interchange bet~veen neighboring cities, to  reform the whole 
tem, and Ilut it on a practical footlllg. H e  first publicly ex- because the stock exchanges, business offices and the 
h~bitecl a n  electric lamp, that i o u l ~ l  compete with gas, and banlrs, close with a difference of ten minutes ; the thous- 
that was adapted for the general illumination of houses by and engagemellts broken by the discrepallcies of time- 
electricity; he first subdivided the electric current, and indicate the need of the adoption of such a common 
thus denlonstrated that its economic use was a possibility, tilne a s  already exists in the European coulltries, 
and he will be the first to achieve the final triumph of T h e  writer has always felt that the railroads ought to  
establishing a central station for the manufacture of elec- be the most influential meails in securing uniformity. 
tricity and conducting it to the houses of the people. They can be successfully appealed to for the financial 

Capitalists cornbillingwith scientific experts and patent support which any accurate system demands, because 
pirates may endeavor to s t r i ;~  Etlison of the honors due they have a direct and strong interest ill the use of the 
to him, earned by patlent and exhaustive of the S ~ U C ! ~  sanle time a t  every office and by every employee of their 
question. Tha t  the electric light \Vould eventually super- roads. The  superintendents, too, with whom the decl- 
sede gas  for general illumillatillg purposes, no one sion of such matters generally rests, are keenly alive to 
doubted, but that Edisoll by bringing to bear up011 it anything which lessens the risk of accident, and they a t  
his great  inventive powers, combined with almost once appreciate the advantage of having the clocks of 
unlimited resources, has advanced the time for accom- intersecting roads, and of the towns through which their 
plishing the result by a t  least fifty years, will be ad- roads pass, all indicate the same time. T h e  control of a 
mitted by all unprejudiced persons. 5 .  M telegraph wire for railroad business gives them the means 

-. of transmitting- time-sipnals. arid in New E n ~ l a n d  it is 
THE DISTRIBUTION O F  TIME.  the railroads ~qhich  hav: virtually caused the a! but uni- 

BY PRO~~ESSOR WALDO. versa1 acceptance of the Boston and New York standards LEONARD 
referred to. Outside of New England there has been 

From time to  time within the last twenty years there scarcely any concert of actioh among the railroads, and 
have appeared articles in the public prints which indi- there are about seventy different standards of t ~ m e  ill use. 
cated an awakening and growlng interest in the practica- 1 T h e  result of the experiment in New England fairly just- 
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ifies the belief that, were the railroads in the rest of the where one of the Observatory clocks controls it, beat by 
United States approached on this qut-stion, they would , beat, through the Intervention of a mile of telegraph-wire. 
combine to adopt the standards of time now used by a In this system, which is commoi~ly known a s  Jones's 
few of the great centres of population. Thus ,  while it system, the interruption of the telegraphic circuit, by 
was found quite impossible to unite the  New Ellgland storms or otherwise, does not cause the controlled clock 
roads upon Boston time, and while it would have been to stop, a s  in the systems above referred to ; but o l e  can 1 

equally impossible to cause the Boston roads to run on never be sure, when the current is restored, that the 
New York time, it has proved highly satisfactory to allow controllecl clock will not have deviated during the stop- 
the current of travel, which always drifts toward the page of its control; and this method has not proved suc- 
nearest centre of population, to decide the matter. T o  crsstul where high accuracy is demanded, or the tele- 
bring into use in a large section of the country two stand- graph lines are l~ab le  to such ~nterruptions as  are com- 
ards, where before there has been a dozen, is the first mon in our climate. This  method, however, has found 
step toward uniting the two into one ; and, in the writer's considerable favor in England, and the writer had little 
opinion, it is only by a gradual amalgamation of different , 
local times that  the final adoption of a few standards for 
the whole country can be effected. As a rul:, railway 
corporations are more intelligent on this subject than the 
town councils which are elected by popular suffrage. 
They are also urged to encourage uniform time by thtir  
own interests. They are under the direct influence of 
State legislation, and the agreement of a number of rail- 
roads can be made to influence the communities of the 
regions traversed to use the railroad standard. Whether 
the pressure of State legislation ought to be used is an 
open question. I t  has been the writer's experience that 
the railroads are quite willing to do their part without 
recourse to any such means ; and with the average rail- 
road official the  fact that a service is to be eniorced by 
legislation prejudices him against it. 

~h~ dlficulties in the way of introducing a new 
ard would still further be reduced if the observatories 
universally took care to distribute a time which should be 
a s  accurate a s  human art could it, and use only 
such simple means of rendering it available as coulcl 
allow of no vitiation of the message over the time-tele- 
graph wires. B~ so doing the observatories would, so 
to speak, have a monopoly of the best article in the 
market, for no private jewelers could hope to furnish the 
local tirne with the precisioll obtained in a first-class 
observatory, where every means is taken to insure accur- 
acy. There is, however, little use in trying to supplant a 
local time which is furnished by a respectable jeweler 
who takes good care of a good clock, and who has ac- 
quired the art of determining his time carefully, ~f the 
new system of signals is not to be relied upon within a 
single second. Unfortunately, the exanlple set the time- 
services of the country, by that under the djrectiorl of the  
Naval Observatory a t  Washington, is not of the best ; 
and, until it is realized by the proper that a divi-
sion of responsibility in the charge of delivering time- 
messages results in the inaccuracy of the service to  the 
public, the services organized under the control of univtr-
sities will occupy the first place for accuracy. 

T h e  best, because the most unmistskable in its indica- 
tions, of the means yet proposetl for the distribution of a 
public time consists in the ordinary telegraph receiving- 
instrument, which is brought into circuit with the 
atory clock at stated intervals. T h e  clock then automat- 
ically beats i n  such a manner as  to  the beginning 
of the minute, or of the five minutes, which have been 
agreed upon for the reception of the time by telegraph, 

~ x p e r i e n c e  has shown that the average railroad em-
ployee Or Operator Very quickly 
this method of transmission, and, since the clock effects 
the  distribution automatically. if the signals are received 
at must be exact' The Very t e m ~ t i n g m e t h o t l  of 
~roPel l ing  the hands of ~ ' 0 ~ " s  by electricity has never 
been successf~llly applied over extended areas ; and the 
nearest approach to an accurate service from a distant 
observatory takes place when the pendulum of the clock 
a t  a distance from the  observatory 1s moving in sympathy 
with the observatory clock, through the action of induced 
electrica1 currents' A very good of this kind 
may be seen in the Treasury clock, a t  Washington, 
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d~fficulty in using a clock, so controlled, at  the end of a 

of Harvard College. It was nct, however, perfectly 

of setting clocks by means of pneumatic tubes, there can 
be a great deal said on the scure of economy, when the 
system is applied to large cities. It certainly would be a 
popular idea to have the tlme laid on, a s  the water or 
gas is, from a small pipe passing the door. T h e  special 
clock needed \vould be furnished and kept in order by 
the small payment of a small annual rental. The  expense 
woultl be trifling as  compared with any system yet sug- 
gested of equal accuracy, and the field is so promising 
that it would be strange it attempts were not soon made 
in Our large cities to occupy it. But such or any similar 
Systems for the local d~stribution of time w ~ l l  depend 
Upon the accurate and regular reception of the standard 
from an observatory which may be several hundred miles 
distan: ; and for thls principal service, a s  well as  for the 
tailroads, the writer has already expressed the opinion 
that the transmitting and receiving apparatus of the tele- 
graph companies, In connection with an  observatory 
clock, affords the best, a s  well as  the simplest, means. 

So much for the public distribution for commercial 
and social purposes. There is another and extremely 
important service, too much neglected in our country, in 
behalf of the merchant marine. T h e  Royal Obsematon- 
at  Greenwich justly considers the accurate dropping of 
the time-balls on the English coast of almost equal im- 
portance with the transmission of time over England. A 
similar service should be undertaken by our own Naval 
Observatory, and the suggestions embodied in Professor 
Holden's report to the Secretary of the Navy*, on this 
subject, receive the cordial support not only of the 
officers of the navy and of the merchant marine, but of 
those men of science whose attention has been called to 
the lack of such a service at  the  important ports of Phi.- 
adelphia, Baltimore, anti Sari Francisco. 

Such a service is performed for the port o f  New York. 
though not with the assurance of accuracy we have a 
right to  expect in such a Government work. T h e  Obser- 
vat or^ Harvard College, in connection with the 
United States Army Signal S-rvice, drops a time-ball tor 
the benefit of Bos~on  Ifarbor, and perhaps there is no 
One public signal of the Harvartl Time Service which is 
received with more public favor than this, not only by 
the commanders of vessels lying in the harbor, but  by 
the people Ilving on the surrounding highlands, and 
numerous factories inst i tut ionsfrom which the signal 
is risible. This owes to  the pub,ic 
spirit shown by the Equitable Life Insurance Company, 
of N~~~ york ,  in erecting the apparatus necessary upon 
the top of their magni f icen t  bullding. The in 
I)oston, New York, and Washington, have thoroughly 

themselves in the pub,ic favor. 
The cost of the construction of a time-bali of the 

-
,Report of the Secretary of the Savy,  Second Session, Forty-fourth 



- -- - -- 

-- 

-- 

-- - - - -- 

SCIENCE. 	 279 


best materials and of sufficient size, with the electrical 
apparatus necessary, is about a thousand dollars, and, 
although it is the most accurate signal for popular 
use, yet the time-gun has many advantages, on the 
score of economy and convenience, over the more exact 
time-ball. T h e  time-gun could be  extemporized from 
one of a battery, a t  any place where there is a detach- 
ment of the artillery service permanently locaied. Of 
course, there is a n  error owing to  the  time required tor 
the sound to traverse the distance from the gun to  the 
hearer, but this is insignificant for ordinary purposes, 
and it is not necessary to take any other trouble than to 
merely listen for the report of the gun which is known 
to be discharged by an  electrical current from some ob- 
servatory a t  an  arbitrary instant. T h e  time-guns have 
shown themselves to  be very popular in Great Britain 
and on the Continent ; and it our army, either through 
its Signal Service or the artillery, could act in concert 
with observatories in different parts of the country, the 
discipline necessary for the efficient performance of such 
a service would be obtained, and the service would be 
extremely popular among the people. 

L)oubtless the Naval Observatory could assist in dis- 
tributina the time to the whole country, but there are 
several-reasons why it would be inexpkdient for many 
years to come. Tha t  observatory has a legitimate 
sphere in fostering astronomical science throughout the 
country, and in performing such services a s  are directly 
for the benefit of the navy and other Governmqnt offices. 

There are several observatories, part~cularly in our 
Western cities, which rely for a large share of their hold 
of the popular sympathy upon the public time-signals 
which they furnish. So long a s  they are strongly inter- 
ested in the growth ot their local service, they will do 
missionary work for science by interesting the people in 
the observatory which gives them their time. 

Now, let these communities be approached through 
the offices ot the telegraph companies acting a s  the 
agents of the Naval Observatory, and the majority will 
a t  once feel, with some truth, that  the matter is no 
longer one of science and the patronage of a local or 
State institution, but that  the telegraph companies are 
urging for their own profit the introduction of a service 
for which the  people have not sufficient need to pay the 
price charged. In support ot this view it might be men- 
tioned that under date of April 2 ,  1877, our most promi- 
ment Telegraph Company issued an offidial clrcular 
through the agency of its principal local offices through- 
out the United States, w h ~ c h  urged the importance of 
accurate time, and made .tinancia1 proposals to furnish 
the Naval Observatory time to seventy-eight cities of the 
United States once a day, a t  a charge varying from 
seventy-five to five hundred dollars per year for each 
place. So far as  the writer knows, there has not been a 
single acceptance of these proposals, and even one or 
two acceptances might be considered exceptions to a 
rule. Another difficulty is the cost ot the service to 
cities which are tar distant from the distributing office. 
T h e  telegraph companies justly claim that t h ~ s  service 
ought to be paid for a t  a higher rate than ordinary busi- 
ness messages because it is preferential, and all other 
business must cease a t  a given time. This arbitrary 
stoppage may sometimes prove highly inconvenient, and 
presupposes a thoroughness of discipline among em- 
ployees which it is difticult to maintain over the long 
l ~ n sof our Western country. T h e  servlce to  be popular 
must be quick to redress grievances, and accommodating 
in the details of its work, particularly a t  its initiation. It 
is evident tha t  these agencies are best insured by having 
the friendship toward the observatory of an  important 
class in the community somewhat dependent on the 
efficiency of its time-service. 

T h e  furnishing of correct time is educational in its na- 
ture for it inculcates in the  masses a certain precision in 
doing the dally work of life which conduces, perhaps, to 

a sounder morality. and this idea will not seem far-
fetched if we consider how strikingIy indicative oi the  
character of a peopie in the scale of civilization is the 
promptness with which they transact their business. It 
1s felt, therefore-and partlcularly in New England-
that the university does a creditable action when it di- 
rectly encourages the distribution of time irom its obser- 
vatory. This  view will be adopted by the Wstern in-
stitutions of learning a s  they gradually rise to the  dignity 
of having distinct observatories connected with them. 

At  the last meeting of the American Association for 
the Advancement of Science, in Boston. a committee was 
appointed to urge the adoptlon of uniform systems in va- 
rious parts of the country. This committee includes the 
reprejenta~ives of the observatories which have dode 
most in this cause. 

T h e  American Metrological Society, through a com-
mittee, have presented a carefully prepared repor: on the 
present condrtion of this questlon in the U n ~ t e d  States." 
It is the opinlon of that committee that  the standards of 
time for the various parts of the country should differ by 
even hours, beginning with the meridian which is just 
four hours west of Greenwich, and designating the sys- 
temsas  in the last column of the following table : 

PROPOSED S C H E D U L E  OF S T A N D A R D S  Ok T I M E  

GEOGRAPHICALSECTIOS. 

Newfoundland .......... 1 

New Brunswick ......... 

Nova Scatia, etc ......... f i 


I 	 Canada ............--.. I 

Atlantic State5 .......... ' 
Ohio to Alabama -.......;1 

Lower Lakes ..........-.- 1 I 

Rlississlppi Valley .........j 

,
I 


11issouri ................ 1
Upper Lakes.............i 
Texas .................... ) 

Rockv Alountailr regions .... 
Pacific Slope. ............ )
British Columbia ........ ' 
Vancouver's Island ..... j' 1 

- -- .-- -- --

Stalldard I 'rime Slower 
L,eridian, Designation.G,efeh;ich, 

60' west. 4 h. o m. o .. Easern time. 

7i0 


90' 

105" 


~zc '  

" i h .  0 ln. 0 s .  Atlantic time. 

I 

i 
" ; 6 h. o "I. o s. \.alley time. 

L '  h. o m .  o s. Jlountain time. 

" ' S h. o m .  0s .  ' Pacific time. 

.. ~-~ 

I 

T h e  constitution of both of these committees is such 
that they would favor the distribution of standards of 
time accoraing to  any such scheme as  the  preced~ng, 
rather than the dis~ribution of a single tirne from the 
Naval Observatory. T h e  above scheme, in the opinion 
of those who have given much thought to the subject, is 
the best one so far presented. It \vas due originally to 
Protessor Benjamin Peirce, and its great merlt consists in 
there being no greater difference than half an  hour In any 
part of the country between the true local time and the 
arb~trary  standard-an amount but sl~ghtly greater than 
exists between Greenwich and the west of England. In 
passing from Ohio into the hlississippi Valley, for in- 
stance, the traveler merely changes his watch by one hour ; 
and the merchant, remembering that  Pacific time is three 
hours slow of A t l an~ ic  time, knows that  it is hall-past 
two in San Francisco when it is half-past five In New 
York. 

Any scheme which proposes the adoption of auniform 
tirne from one extremity of the country to  the other must 
be looked upon as  chimerical for a century to come. Ten 
o'clock in the rxiorning a t  once conveys to our mlnds an1 	 ldea of the average occupation of our people at  that time ;, 

! it is associated with a certain brightness of daylight ; it 
means that the working classes h a w  been occupied wlth 
thelr daily task about three hours ; we expect to find the 
majority of banks and shops open;  and any disturb-
ance of these traditional tlmes would be received with 
marked disfavor. T o  learn, for instance, from the morn- 

hfetrological Society, vol. ii. New York ; Pub-
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ing  paper  t h a t  a distinguished public man h a d  arrived in  
S a n  Francisco late in t h e  evening, and ,  fatigued with his 
journey, had  retired a t  seven o'clock, would give t h e  
Eas te rn  reader a sense of the  ut ter  strangeness of keeping 
a t ime three hours different from local time. 

Any action for t h e  es tab l~shment  of s tandards of t ime 
over t h e  country must  begin by securing the  active 
cooperation of t h e  telegraph companies. T h e  most  in- 
fluential of these companies has been traditionally public- 
spirited in allowing t h e  use of i t s  wires for scientitic pur- 
poses, often a t  considerable expense to itself. T h e  ser-
vice of transmitting t ime occupies a t  present such  a n  ex- 
tremely small  proportion of its o r d ~ n a r y  business tha t  the  
company h a s  no t  a s  yet  a n  officer of i ts  service empow- 
ered t o  carry ou t  t h e  details necessary for such  time-dlstri- 
butions a s  have been already discussed. If, however, t h e  
committees referred to  could prepare a scheme that  was  
thoroughly practical, a n d  agree upon a uniformity of de- 
tails which should not seriouslv interfere-svith the  or-
dinary business of this  o r  any  ;her c o r n p ~ n y ,  it is be- 
lieved that  the  company would find it to  their own inter 
est to a regu1ar procedure to govern 
their action in t h e  case of observatories in different par t s  
of t h e  country which desire to  secure their  servlces in 
transmitting time-signals. In  consideration of the  as-
sumption of responsibility a n d  the  efforts a t  introduction 
made  by t h e  observatory, the  company would probably 
b e  found willing to s o  ad jus t  their charges t h a t  it would 
prove to  be  entirely practicable for t h e  various observa- 
tories to  secure a large patronage for  t h e  services 
emanating from them without t h e  f inancialburden seern- 
i n g  a n  undue  amount.-North Am. Rev. 
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T T T  

A X I X A L  INSTIXCT IX ITS RELATIONS T O  THE LIIXD OI: >IAN. 

All the knowledge and all the resource of mind which 
is involved in these instincts is a reflection of some Agency 
which is outside the creatures which exhibit them. In  this 
respect it may be said with truth that they are machines. 
But then they are machines with this peculiarity, that they 
not only reflect, but also in various measures and degrees 
partake of, the attributes of mind. It is always by some one 
or  other of these attributes that they areguided-by fear, or  
by desire, or by affection, o r  by mental iillpulses which go 
straight to the results of reasoning ~vithout  its processes. 
That all these mental attributes are connected with a physi- 
cal organism whichis constructed on mechanical principles, 
is not a matter of speculation. I t  is an obvious and acknowl- 
edged fact. The  question is not whether, in this sense, ani- 
mals are machines, but  whether the work which has been 
assigned to them does or does not partake in various meas- 
ures and degrees of the various qualities which wc recog-
nize in ourselves as the qualities of sensation, of conscious- 
ness and of will. 

O n  this matter it seems clear to me that Professor Huxley 
has seriously misconceived the d o c t r ~ n e  of Descartes. I t i s  
true that he quotes a passage a s  representing the view of 
" or t l~odos  Cartesians," in rvhich i t  is asserted that animals 
"eat  without pleasure and cry without pain;" and that they 
" desire" nothing as well a s  " k n o w "  nothing. But this pas 
sage is quoted, not from Descartes, but  from 1\Ialebranche. 
Malebranche was a great man ; but on this subject he was the 
disciple and not the master ; and it seems almost a law that no 
utterance of original genius can long escape the fare of be- 
ing travestied and turned to nonsense by those who take it 
u p  at second hand.  Descartes' letter to Moore, of the 5th 
February, 1649, proves conclusively that he fully recog-
nized in  the lower animals the existence of all the aff'ections 
of mind except "Thought" (InPensbe), or Reason, prop- 
erly so  called. H e  ascribes to them the mental emotions 
of fear, of anger, and of desire, a s  well as  all the sensations 
of pleasure and of pain. What he means by thought is  
clearly indicated in the passage in which he points to Lan- 
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guage as the peculiar product and the sole index of Thought 
-Language, of course, taken in its broadest sense, signi- 
fying any system of signs by which general or abstract 
ideas are expressed and communicated. This, as  Descartes 
truly says, is  never wanting, even in the lowest of men, and 
is  never present in the highest of the brutes. But he distinctly 
says that the lower animals, having the same organs of sight, 
of hearing, of taste, etc., with ourselves, have also the same 
sensations, as  well as  the same affections of anger, of fear, 
and of desire-affections which, being mental, he ascribes 
to a lower kind or class of Soul, an "Bme corporelle.' 
Descartes, therefore, was not guilty of confounding the two 
elements of meaning which are involved in the word ma- 
chine-that element which attaches to all machines made 
by man a s  consisting of dead non-sentient matter-and 
that other element of meaning which mav be legitimately 
attached to structures which have been made, not to sium- 
late, but really to possess all the essential properties of 
Life. " I1 faut pourtant remarquer," says Descartes, em- 
phatically, " que je parle de la  pensee non de la vie, ou de . . .. . 
' e~~e: ' ;pbr iments  quoted by Professor Huxley and by 
other Physiologists, on  the phenomena of vivisection, can- 
not alter or modify the general concll~sions which have 
long been reached on the unquestionable connectlon be- 
tween all the functions of Llfe and the mechanism of the 
body. The question remains, whether the ascertainment 
of t h ~ s  connection in its details can alter our conceptions 
of what Life and sensation are. No light is thrown on  
thls question by cutting out  from an organism certain parts 
of the machinery which are known to be the seat of con- 
sciousness, and then finding that the animal is  still 
capable of certain movements which are usually indicative 
of sensation and of purpose. Surely the reasoning is  
bad which argues that because a given movement goes on  
after the a n ~ m a l  has been mutilated, this movement 
must therefore continue to possess all the same elements 
of character which accompanied it when the animal was 
complete. The character of purpose in one sense or 
another belongs to all organic movements whatever-to those 
which are independent of conscious sensation, or of the will. 
as  well as to ;hose ivllich are andi o l ~ ~ n t a r y  intentional. 
~h~ onlv difference between the two classes of movement is. 
that in <he case of one of them the purpose is  wholly outside 
the animal, and that in the case of the other class of move- 
ment the animal has faculties which make it, however indi- 
rectly, a conscious participant or agent in the purpose, or in 
some part of the purpose, to be subserved. The action of 
the heart in animals is as certainly " purposivt " in its char- 
acter as  the act of eatlng and deglutition. In  the one the 
animal is wholly passive-has no sensation, no conscious-
ness, however dim. In  the other movement the animal is 
an active agent, is impelled to it by desires which are men- 
tal affections, and receives from it the appropriate pleasure 
which belongs to consciousness and sensation. These 
powers themselves, however, depend, each of them, on cer- 
tain bits and parts of the animal mechanism ; and if these 
parts can be separately injured or destroyed, it is intelligi- 
ble enough that consciousness and sensation may be severed 
for a time from the movements which they ordinarily accom- 
pany and direct. The success of such an experiment may 
teach u s  much on the details of a general truth which has 
long been known-that conscious sensation is, so far a s  our  
experience goes, inseparably dependent upon the mechan- 
ism of an organic structure. But it cannot in the slightest 
degree change or modify our conception of what conscious 
sensation in itself is. I t  is mechanical exactly in the same 
sense in which we have long known it to be so-that is to 
say, it is  the result of life working in and through a struc-
ture which has been made to exhibit and embody its peculiar 
gifts and powers. 

Considering now that the body of man is one in 
structure with the body of all vertebrate animals-con-
sidering that, as  me rise from the lo\vest of these 
to him who is the highest, we see this same struc-
ture elaborated into closer and closer likeness, until 
every part corresponds, bone to bone, tissue to tissue, 
organ to organ-I cannot doubt that Man is a machine, 
precisely in the same sense in which animals are machines. 

" Euvres de Descartes," Cousin, vol. x. p. 205 et  rep. 


