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tific world, and highly prized by this Anthropological Society of 
Washington. I know that there was a large body of manuscript 
Gaelic literature of considerable antiquity and of high value, espe- 
cially that portion of it devoted to mythology, heroic tales, chronicles, 
and law tracts. I hoped, also, there might still remain in the minds 
of the people of the remote districts of Ireland many idioms useful 
in explaining the language of the manuscripts, and many myths and 
tales that \vould supplement and strengthen the recorded mythol- 
ogy. I went to Ireland last year, therefore, for the purpose of set-
tling this question by actual investigation, and my first step was to 
make the acquaintance of the few Gaelic scholars in Ireland, and 
examcine the manuscripts preserved in Dublin. 

These manuscripts fill about two thousand volumes, are kept in 
the Royal Irish Academy and the University of Dublin, and are of 
various kinds, -histories, chronicles, treatises on law, medicine, 
astronomy, etc. Among them, and of chief interest to me, were 
the manuscripts containing the myths and heroic tales of the Gaelic 
people. These myths and tales, if printed, would fill about ten 
thousand quarto pages. This is the greatest collection of myths in 
Europe. I t  is perfectly unique, both in quality and quantity. 
Neither in ancient nor modern times had any nation on the main- 
land of Europe such a collection ; and O'Curry very truly said that 
the single 'Book of Leinster,' if published to the world, would make 
the reputation of any nation. 

The  ' Book of Leinster ' is but one of many books of its class, 
though it is the richest of all in contents ; and the 'Book of Lein- 
s ter '  is not yet accessible to the world, though it has, with three 
other volumes, been placed \vithin the reach of a few Gaelic schol- 
ars in the form of somef~zcsi~~zz'Ze copies of the original manuscript, 
with all the contractions and abbreviations, of which several hun- 
dred were used by scribes in the days before printing. Some of the 
most important of the Gaelic manuscripts of myths and tales have 
come to us in unique copies, while a great many others of equal 
value, know~l by title or extract, have perished. Merely a wreck, 
a remnant of the old time, has been saved ; but it is a wreck so ex- 
tensive as to excite real wonder and thankfulness. 

It is a matter of deep interest, also, to the scientific investigator, 
to learn that the chronicles of the country, both lay and ecclesias- 
tical, especially the latter, bring to light a great many phases and 
forms of thought of pre-Christian times of which we have 110 record 
elsewhere. There is no church history in western Europe so val- 
uable in this respect as that of the Church in Ireland ; for the cou- 
version of the people was voluntary, and the country at  that time, 
and for some centuries later, was free from foreign pressure of every 
description. All of the ancient beliefs and praciices that could pos- 
bly be permitted, were permitted. Some of these lived on parallel 
with the Church, and others were incorporated into it. 

After a brief visit in Dublin, where I found assistance, and a most 
agreeable hospitality from the members of the Royal Irish Academy, 
the University of Dublin, and the two Gaelic societies, I set out to 
visit remote places in the west. Without entering i~ i to  any detailed 
account, I may state that I visited some of the characteristic and se- 
cluded parts of the west coast, and took down personally a large 
body of myths and stories, some very long, others not so long. 
'This collection of rnaterials is sufiicient to fill a couple of twelve-
mo volumes, and ~vill  give some idea of what yet remains in the 
Celtic mind of Ireland. It is, however, but a small part of that 
mental treasure still in possession of the people. 

One of the largest and finest groups of Gaelic myths is the Ossi- 
anic, or myths of Fin MacCumhal and the Fenians of Erin. Fin 
has his immediate personal attendants. H e  and they possess fixed 
and well-determined characters, and their names and exploits are 
familiar to all who have heard the tales of the Fenians of Erin. 
There are no stories more popular, and they are interlaced with a 
great number of other important myths of various descriptions. 
Every place in the land has witnessed the activity with which Fin 
and his men struggled with every manner of obstacle, and fought 
with every kind of foe. Fin and Oisin, according to the stories, 
were born in a great many places in Ireland. Scotland is $s full of 
their activity and birthplaces. Glencoe, the scene of the celebrated 
massacre, is a birthplace of Oisin. The account given of how these 
Fenian or Ossianic stories were preserved is remarkable enough. 
The  authorship of them all is attributed to Oisin, the son of Fin 

MacCumhal, who told them to St. Patrick. St. Patrick had them 
carefully written down ; but he found them so agreeable and enter- 
taining, as well as so numerous, that he said people would neglect 
their work and do nothing but listen to these stories, so he destroyed 
two-thirds of what was told llim by Oisin. Frorn the remaining one- 
third come all the tales of the Fenians now current in Ireland and 
Scotland. In one of the stories which I collected is a complete ac-
count of how Oisin came back from Tir  nan Og (the land of youth), 
after he had been there three hundred years, and told them to St. 
Patrick. 

The  time is corning when inythology may become a science, if 
scholars will work to that end, but mythology is far from being a 
science yet. There are many theories and loose statements current 
about mythology, -' disease of language,' ' sun myths,' ' serpent 
myths,' etc., -but there is no science in all this. It is fancy, guess- 
work, efforts of men dealing with insufficient and unsatisfactory 
materials, collected, in many cases, by incompetent hands or by 
persons \vho tamper with materials for the purpose of improving 
them, or fitting them to some theory. 

There is probably no more striking or interesting case of error 
than that of Rlax Miiller, who has  founded awhole theory of myth- 
ology on what he calls a ' disease of language.' Now, Max Milller's 
' disease of language ' is merely an incident in the history of myth- 
ology, instead of being, as he makes it, the great central and ger- 
minal factor, the parent instead of attendant of mythology. Mul-
ler's error is one that could never have been made by a man having 
proper and sufficient materials at  hand from mythologies still intact. 
Tlie things we neetl, above all, at  present, to atlvance mythology on 
the way to becoming a science, are facts, and facts in mythology 
are well-preserved myths. These we need in great number, and in 
all the variants attainable in each linguistic stock of people. 

Among the different branches of the Aryan race in Europe, there 
is none, as I have already stated, having so extensive and well- 
preserved a mythology a s  the people of Ireland. This mythology 
is to be found in two places, -in Gaelic manuscript, and in the 
minds of the people of the more secluded parts of the island. Only 
very small portions of the Gaelic manuscripts have been translated, 
and still smaller portions published ; so that practically this body 
of material for science is unknown to the world. T h e  work of 
utilizing it remains to be done. Xow, it will be found that the 
manuscript material can never be properly translated and explained 
without a knowledge of the words and idioms of the language, a s  
well as the ideas and myths that are in the nlinds of the Gaelic-
spealcing people of Ireland. 

T h e  Qualities of F a t s .  
The chemist and microscopist of the Department of Agriculture 

are engaged in an esanlination of samples of the lard of corninerce, 
for the purpose of determining its constituents, ant1 also of discov- 
ering the best tests for adulteration. I'rofessor Wiley has employetf. 
all of the ordinary tests, but gets the best results from one suggested 
by an Italian cliernist, Beclii, in which nitrate of silver is used. 
Cottonseed-oil, when brought In contact with nitrate of silver, re- 
duces the latter to a metallic state. Professor Wiley has also begun 
an interesting series of experiments to determine the refraction of 
different oily substances. The  instrument used is AbbC's refrac- 
torneter, which shows tile index of refraction upon a scale upon its 
side. There is no literature on this subject, and the tables which 
Professor TViley proposes to make will be an  i6teresting contribu- 
tion to the present knowledge of the qualities of fats. X. 

Waihington, D.C., RIarch I. 

H E A L T H  MATTERS.  
Transmission of Infection by Rags.  

T H E  'Eighteenth Annual Report of the State Board of Health of 
h4assachusetts ' contains a valuable report by Dr.  C. F. Withington, 
who was requested by the board to investigate the question of the 
transmission of infectious diseases by means of rags. Dr. Withing-
ton's report is very full and complete, and is a very fair and un-
biassed statement of the facts as we understand them. His con-
clusions are a s  follows :-

I .  Small-pox has been transmitted through the medium of rags in 
a certain number of cases, small in proportion to the whole number 



of persons who handle rags, but absolutely numerous enough to 
show that unraccinated workers in rags are exposed to an actual, if 
not imminent, danger of infection from this source. 

2. 'The source of this infection is more frequently domestic than 
foreign rags, though the disease has been caused by the la t te r  
This possibility of infection through imported rags accords with 
what is ltnown of the tenacity of life of the variolous poison. 

3. Among the rarer means whereby cholera is t ransm~t ted  are 
textile fabrics infected with choleraic discharges. There is evidence 
that clothing from cholera patients, and possibly clothing merely 
packed in an infected locality, has, when transported to a distance 
and there unpaclted, caused the disease in those \vho have hantlled 
it, thus starting a fresh cholera focus. .4 proper tlistinction exists 
between clothing, on the one hand, recently re~noved frorn the 
body, and again, not long after, put on to the body ; and rags, on 
the other hand, which, if transported to this country, are certain to 
have undergone a carefully discrirninative sorting and drying, and 
to have spent a considerable time in warehouse ant1 on ship-
board. 

4. The  statement that cholera has been transmitted by paper- 
rags rests upon a solitary case, of which the details are not com-
plete, and on the reliability of which sorne of the highest authol-ities 
on cholera have cast doubt. If the case be acceptetl, it is one of 
infection by donzestic rags, carried only fifty miles from their place 
of collection. 

5. An epidemic affection, I t no \~~n  rag-sorters' disease,' appears as  ' 
to have broken out on three or four occasions in European paper- 
mills. It was probably, though not certainly, the tlisease called 
' anthrax.' 

6. Authenticated instances are not to be found in \vhich the other 
infectious diseases-typhus and typhoitl felrers, scarlet-fever, 
measles, and diphtheria-- have been transmittetl through rags ; 
though it is to be said that such evidence, supposing the fact to 
exist, would be very difficult to get ,  Neither do the mortality tables, 
as  shown by registration reports, show a preponderance of deaths 
from these diseases in the paper-malting towns. 

7 .  There is no evidence to sliow that rag-sorters a s  a class are, 
except for occasional cases of small-pox and a certain amount of 
pulmonary irritation from the tlust of improperly rentilated rooms, 
less healthy than other persons engaged in in-door nianual occupa- 
tions. 

8. Despite the fact that cholera is not known to have ever been 
conveyed to this or any other country in foreign-baletl rags, it is a 
reasonable precaution to prohibit the landing in any United States 
port of rags gathered in epiclen~ically infected localities, in view of 
the possibility that among such rags there may llal-e been tlirolvn 
articles of infected clothing which have not I~een sufficiently tlrieil 
and aired, or have not occupied enough time in their transportation 
to be tlevoid of danger. Such  prohibitions shoultl be limited to the 
time and place of epidemic infection ; but all necessary precautions 
sho~i ld  be taken to make sure that rags shipped frorn a healthy 
port Lvere not gathered or haled in an  infected place. 

9. As the only safeguard against the occurrence of small-pox 
arnong operatives, paper-mill owners, whethrr ' incorporated com-
panies' within the pulview of tlie statute or not, should make evi- 
dence of successful vaccination an absolute prerequisite to the ein- 
ployn~ent of any person in the mill, and a re-vaccination at  regular 
intervals (not merely on the occurrence of an epitlernic in the neigh- 
borhootl) a condition of being retained in their employ. 

10. As  the contagion of small-pox, phthisis, and perhaps other 
diseases, is capable of being inspired when the particles carrying it 
are suspencted in the air in the for111 of dust ; antl as  dust, even 
when it carries no contagion, is irritating to the respil-atory pas- 
sages, -every mill should have, in connection with each table in 
the rag-room and in the dusting-room, a ventilating system, pref- 
erably consisting ot flues connected with an exhaust-fan, so that 
the dust, as  fast a s  it is disengaged, may be withtlrawn from the 
air. T h e  success which attends the working of such an apparatus, 
in sorne mills xvhere it is in use, is a sufficient warrant for its gen- 
eral introduction. 

11. A law si~nilar to that of Great Britain (Section 125 of the 
Public Health Act of 1875;)~ impdsing a penalty on the selling or 
giving-away of infected rags from persons sick with any dangerous 
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tlisease, seems tlesirahle. Public institutions antl private house- 
holders should be  obliged (and not, as  at  present, simply advised) 
to insure the disinfection of the rnore valuable articles, and the de- 
struction by fire of all rags, that have been thus exposed. 

12. As  domestic rags comprise rnore than half those used, ant1 
represent a still larger proportion of the infection liltely to be car-
riecl, it follo\vs that they should participate in whatever disinfection 
is thought necessary. This fact points to the paper-mill as  the 
proper place for malting such disinfection. T h e  sulphur process 
~vould  doubtless afford the least embarrassment to the manu-
facturer; the bales being opened in a tightly closed room, the rags 
being spread on racks, ant1 sulphur burned in the prcportion of 
two pountls to each one thousanti cubic feet of space. T h e  in- 
troduction of steam under pressure, the rags being similarly dis-
posed, moultl he the most effective disinfection possible, but would 
dampen the rags to their injury, unless the moisture were dried out 
a t  once with a current of hot air. 

ELECTRICALEUI,I,ET-PROJ:~:.-At a recent meeting of the 
New Yorli Academy of i\!edicine, Dr. Girtlner of New York ex- 
hibited his telephonic bullet-probe. T h e  interesting feature of this 
prohe is that it is operated by a current of electricity extracted 
froln the bocly of the patient himself, in whom it is desired to locate 
a metallic missile. The  construction of this probe is as  follows: to 
each of the t\vo teriuinals of a telephone-receiver, an insulated Aex- 
ihle wire about four feet long is connected. At  the free end of one 
of these wires a hollo\v, bulbous piece of steel is attached. At  the 
free entl of the otherwire is a suitable hanclle in nlhicl~ a probe may 
be placed, and held by a clamp-screw. T h e  internal arrangement 
of the handle is such that a perfect electrical contact exists between 
the end of the probe and that of tlie wire which terminates in the 
hantlle : the same is true for the end of the other mire and the steel 
bulb. When a current of electricity is passed through the coil in 
the receiver by means of the bulb and the probe, each time that  the 
current is matle and broken a clicking or rasping souncl is heard in 
the receiver held to the ear. All sountls are shut out except that 
heartl when the bullet is touched; and the apparatus is so con-
structed that both hands are left free. In describing the application 
of this probe, Dr. Girdrier nlentioned a case seen in practice, ill 
which a rnusltet-ball had lain bet\veen tlie bones of the leg for 
twenty-two years. \17hen an  ordinary probe was passetl, hard sub- 
stances could be felt in many places, but it could not be told whether 
they were bone or bullet. T h e  porcelain probe, invented by the 
distinguishetl French surgeon, Sklaton, was of no use, a s  the bullet 
\vas so co\.eretl by a tiiiclc crust of salts of leatl as  not to be  
market1 ~vhen  it was rubbcd against the bullet. TI:hen the telephon- 
ic probe was passed, no response carne so long as  bone and other 
tissues \rere touc!led; but, the moment tile probe came in contact 
with the bullet, a cliclting and rasping sound was heartl in the tele- 
phone. I luring this test the steel bulb was held in the patient's 
~noutll .  X rnore detailed tlescription of the probe, ivith illustrations, 
may be found in the Akw York M~'iz'iculRecord of Feb. 4, 1888. 

~ ~ I E D I C A LCOI,LEGES1N THIl I 'XI~'ED lastSTATES. - -The an-
nual report of the State Board of E-Iealth of Illinois contains sorne 
very interesting statistics in reference to medical etlucation in the 
Unitecl States. Since 1886 there have been two new inedical colleges 
established, and two have ceased to exist. There are now 114 
colleges ~vhich  exact an educatioiial requirement of intending ma- 
triculates, as against 45 formerly, there being no change in this 
respect from the previous year ; 43 colleges now exact attendance 
upon three or more courses of lectures, as  against 22 formerly, ;--
being a gain of two over 1386, -and 57 others make provision for 
a three or four years' graded course. Hygiene in no\v taught in 
I 14, ant! ~rietlical jurisprutience in I I 2 colleges, as  against 42 and 
61 respectivel:; prior to 1883. There is an increase in the average 
of lecture-terms from 23.5 weelis to 24.9 weeks during this period; 
and 114 colleges nolv have terms of five months or over, and 63 
have terins of six months or over, a s  compared with I O I  ant1 42 
respectively. There is only one medical college that has a course 
less than twenty weelis, the Medical College of Georgia. In 1882- 
83, out of every 1,000 matriculates, 322 were graduated, taking 
both the United States and Canada and all schools of practice into 
the account. In 1886-87 only 294 out of every 1,000 matriculates 
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were graduated. In  the  United States alone, in 1882-83, out of 
every 1,000 matriculates, :331 were graduated, while in 1886-87 
only 305 out of every 1,000matriculates were graduated. 

T H E  FUTUREOF MEDICAL, GRAI)IIA~~ES.Of sonie one 
tho~~sanclgraduates from collegiate institutions, says the Pnc$c 
Record, seventy-five only make for themselves a name and promi- 
nence in their calling. About two huntlred, having l>usiness cjuali- 
ficatioiis, becorne rich by their practice and by judicious invest- 
ments. Four  huntlred abandon.in whole or in part, their profession 
for some more lucrative business ; and the balance struggle with 
mediocre ability for a bare sul~sistence, and:\ wearying effort to keep 
up an  appearance before the people. 

Ar.corioz AND FEVERS.-Dr. Kretzschniar of Urooldyn reat1 
a paper a t  the recent meeting in All~any of the New Yorli lLIetlical 
Society, on the use of alcohol in certain forms of fever. H e  be- 
lieved that in some diseases alcohol, if properly adniinisterect, was 
not only instrumental in prolonging life, but was  frequently a most 
potent factor in preserving it. Alcohol possesses the qualities of 
both food and medicine. I t  is one of the best antiseptics, ant1 the 
most reliable reined>- we 1i:lve in the treatment of diphtheria. I-Ie 
regarded alcohol a s  hene!icial in the treatinent of phthisis, cspe- 
cially when the temperature of the patient was increased. 111 the 
discussion which followed, Dr. Castle advisetl that siiniulants be 
kept in several small I~ottles, as, \vhen exposed to the air, they lost 
valuable medicinal properties. 

BOVINE TuBE:RCULOSIS.-Dr. Brush of Mount I'crnon tliscussetl 
at the Albany meeting the subject of bovine tuberculosis. Of all do- 
mesticated animals, the bovines are the riiost subject to tuberculosis. 
Five per cent of the cattle in Ellglantl a re  affected with tuberculosis, 
and it is said that  twenty per cent of tlie cattle in sonie of the 
thoroughbred Jersey herds in the Northern States are siinilarly 
affectetl. H e  believed that  more human beings were not infected, 
because tlie normal temperature of the hurnan race \ \as  so much 
lower than that of the bovine, -98.s°F. in tlie one, and l o r Q  to  
103" F. in the o ther ;  this iatter temperature beii~g necessary 
for the growth of the germ' of the disease. T h e  cultivation of 
tuberculosis in allinials colifirms this vie\\, as  resistance to  the dis- 
ease decreased as  tlie nor~nal  teniperature of the a l i i i~~a l  increased. 
Thus,  in the dog, resistance was  good, while in the conlmon fowl 
it was ?zz% Dr .  Brush thought that the Federal Government \vould 

where a large number of cars are  useti, it is much simpler than any 
other plan. Compared with cables, it gives a greater economy of 
power, a less first cost, and the impossibility of one accident dis-
abling the whole line. 

T h e  disadvantages of secondary batteries are the cost, the waste 
of energy, tlie deterioration, and the weight for a givencapacity and 
rate of discharge. 

T h e  type of storage-cell riiost generally in use is some modifica- 
tion of the Faure cell, generally of the  Faure-Sellon-Volkmar type. 
In it the plates are made of cast lead supports or ' grids,'  into which 
is pasted a mixture of red lead and su lph~~r i c  T h e  'grid ' hasacid. 
in it square hour-glass shaped holes, the contraction in the middle 
bcing intended to prevent the  active material frorn falling out. T h e  
plates pastccl with retl lead are put into clilute sulphuric acid, alter- 
nate plates are  connectetl together, and an electric current is sent 
between the two sets, changing them into pure lead ant1 leatl per- 
oxide, f'lates thus 'formetl ' are put into cells with tlilute sulphuric 
acid, a nrim1)er of lead or negative plates, and peroxitle or positive 
plates, in each cell. This is, very briefly, the general method of 
ii~anufacture. 

Now, suppose we h a ~ e  one of these cells fully charged, -- all of 
the positive plate peroxitle, all of the negatire plate leatl, -anti dis- 
charge it through a resistance. A t  first the electro-motive force is 
over z volts. This \vili rapidly run do\vn to about 1.95 to z volts, 
where it will remain constant (provided we do not discharge the 
cell too fast) for a consitlerable time, when it \\.ill begin to fall, and, 
if we continue the tlischarge, it will finally become zero. If, now, 
tlie plates be analyzed, it will be fount1 that  the positive plate has 
in it peroxide antl sulphate of leatl, the latter perhaps fifteen to 
twenty per cent of tlie whole active material. T h e  negative plate 
will consist of pure leatl antl sulphate. If we cliarge the cell, the 
plates will be changed to pure lead and peroxide again, the electro- 
motive force ~vil l  gradually rise to 2.25 volts, antl, when the cliarge 
is nearly coniplete, oxygen will be given off frorn the positire plate. 

do better to spent1 its money in the investigation aiid s~~ppres s ion  
of this disease, than to appropriate five hundred thousantl do1la1-s 
to stamp out pleuro-pneumonia, \vliich ditl not affect tlie human 
race. H e  believed, that, if  bovine tuberculosis were eradicated, it 
would soon become eliniinated f r  orn tlie human race, anti lie tlloiight 
that  physicians shoultl st111 e to procure laws \\ l i i ~ h  oultl acconi- 
p11sh tlus. 
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E L E C T R I C A L  SCIENCE.  

Secondary Batteries.  

1,r has been for niany years the  dream of inventors to perfect 
some apparatus by nliich energy coulcl be  stored, to be used when 
occasioli required. T h e  secontlary battery accomplishes this better 
than any thing else that has been invented, but it has li~nitatiolls 
ant1 defects that it is \\?ell to point out. 

T h e  two principal uses, with a great number of rnillor applica- 
tions, to \vhich secondary batteries can be put at  present, are the 
tlistribution of energy for- electric lighting, and their use in driving 
street-cars. A s  for the first of these, it iswell lcnolvn tiiat the direct 
system of constant potential distribution cannot be eii~ployed at  any 
considerable distance from the central station, owing to tlie heavy 
iiivestment in copper necessary. If storage-batteries could be eco- 
riomically used, ho~vever, they could be distributeci at  different 
points through the district, to  he lighted anti cliarged by a high 
potential current, allowiiig comparatively small conductors to  be 
1-rsed, and employing the electric plant during the day, when it 
would otherwise be idle. 

T h e  advantages for street-car wor1.r a re  apparent : each car carries 
within itself the energy necessary for running it ; i~ 111-eal;.-down of 
one car does not affect the rest of the system. Compared with 
other electrical systems, the advantages are, that iL can be usetf in 
crowded streets with n o  danger horn high potential currents ; anti 

*.I here are two very important things to  be noticed. If we charge 
antl discharge the cell a nuniber of times, \\re will find that tlie en-
ergy we  get out of tlie cell is less than the energy we put in by an  
arnount t1i;tt varies with the rate of discharge, the efficiency being 
less as  the discharge rate is greater : the average eificiency for the 
present storage-cell is sornetliing near seventy per cent. Another 
point even more important than the first is, that, if we greatly in- 
crease tlie tlischarge rate, the electro-motive force of tlie cell will 
fa11 rapidly ; and if we persist in this, tlie plates will corrode ant1 
buckle, antl the plugs of active material will fall out of tlie holes in 
tlie plates. There  is one Inore tiisadrantage besides these, ancl 
that is the fact that  the life of the ceil, especially that  of the positive 
plates, is limited. TJncler f:~\lorable conditions, tlie positive plates 
\\7ill last, on the average, t\vo years : the  negative !~lates will last 
much longer. 

For  lighting, the most important tlisadvantages are the cost, the 
loss of energy, and the  deterioration. T h e  fact that  the cells can-
not be  dischargetl a t  more than a certain rate does not greatly affect 
their usefullless in ord~nary  cases. Ancl storage-batteries have 
reached such a state of development that it is safe to say, that, if 
they were soltl and repaired a t  reasonable prices, they \voultl have 
a t  once a great field of usefulness for electric lighting, even with 
their present defects. T h e  principal cost of a storage-celi is for 
material : the cost of tlia labor is cornparatirely small, and, ~ v h e n  
the plates have given out, at  least a part of the material is left. 

But for traction-work the greatest disadvantage is in the slow 
discharge rate permissible. A t  present froni three thousand to 
four thousand pounds of storage-batteries are required to drive an  
ordinary car, the storage capacity being enough for a run of froni 
forty to sixty miles. This  great weight increases the power neces- 
sary to run the car, the wear of the track, and the deterioration of 
the car. Besides, it means a considerable first investment, and a 
large battery to be kept in repair. If we could discharge the bat-
tery at  any rate we wished, we could make a round trip with seven 
hundred and fifty to one thousand pounds of battery. W e  ~vould  
have to charge our batteries oftener, of course, but Ire would greatly 
decrease our iterns of first cost, depreciation, wear of road-bed and 
cars, and even of power expended. 

It has been variously estiniated that the difference of expense be- 


