
maps of Europe on the ialne plan, Nothing 
could throx~ more light upon the inazes of ineili- 
aeval and modern French, and particularly German 
history, than such a method of illustration as is 
here offered. Where the pupil ilo\v possesses a n  
nnmanagea1)le congeries of facts, narnei, and dates, 
he could then carry asyay with hlnz a 7 i~ id pic- 
ture of the lntricaciei caiased br thc constailt series 
of mars and dynastic contests. These maps are 
virtually the object-method applied to historg, 
social science, geology, ethnograpli;, and their 
related sciences. They ale in el ery nay com-
mendable, and no teacher of those subjects slloulcl 
fail to apply the method which they suggest. 

ALTHOUGH SENATOR ALLISO>'S comiilission 
which is in~estigating the surve3s reported the 
evidence taken some weelrs since, no conclusions 
hare yet been made public. Sothing officially 
authenticated can therefore be said as to n-hat 
leqislation the con~inission mill finall- recommend. 
But those who hare most closely follo~ved the 
proceedings, and ~vatched the effect of the evi- 
dence upon the minds of the members, feel entire 
confidence that no very raclical iileasures nil1 be 
proposed, and especially that the integrity of the 
coast snrrey will not bethreatened. I t  is scarcely 
beliered that the comnlission svill even reconz- 
mend its transfer to the interior, or any other 
department than that under ~vllich it is now 
placed. The impression that no change svill be 
made has become so wide-spread, that candidates 
for the position of superintendent are again coin- 
ing forward. The friends of Gen. IT7. B. Smith 
are said to he the strongest, but it is not xr-ell to 
predicate a n -  thing upon ne'v.;.spaper repoi ts of the 
prominence of Smith, Rosecrans, or any other 
candidate. It is safe to say that the President is 
fully conscious of the inlportance of the position. 
and of the small value to be attached to recom- 
mendations secured by the candidates themselres. 
We believe that he will nlalre the best selection he 
can from the names presented to him, divegard- 
ing their influence, and that the stailding of the 
candidates as scientific experts mill not i7e dis- 
regarded in the choice. 

ELECTRIC RAILST7AI'8. 

AXERICA seems to lag very mucli behind Europe 
in the matter of electric railways. Indeed, our 
lighting systems seem to have absorbed all our 
energies ; and perhaps the inost appropriate and 
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lucratire use of dynamic electricity, its apylica- 
tion to locomotion. has been o\ erlooked, or been 
treated in so superficial a manner as not to hare 
resulted in coinnlercial success. 

El ery Ainerican suyposes himself capable of 
intui~irely doing his own engineering, regardless 
of the fact that he nlay hase neither experience 
in a n -  of its T arious departments nor education 
in the fundamental facts and methods of com-
putation of technological application of scientific 
truths. Insentors with good ideas regarding 
electrical work gravely spin for us corr~plete sys- 
tems for electrical mil~r-ays, drawing only on their 
intuitions for ereiy thing save the dqnan~os ancb 
motors. Do they realize tlrat a vast number of 
problems of organi~ation and system still remain 
unsolved upon the steam - railroads 'i Do t h e -
rea1ii.e that they are not engineers, but only elec- 
tricians. viitli a last  deal yet to learn in their 
own field? They do not : they are in possession 
of one good itlea, and they recklessly proceed to 
surround their inrention with all sorts of en-
gineering crudities, thus rendering tlleir chances 
of success almost nothing. 

Germany has been Inore fortunate in having its 
first electric railnay undertaken by Siemens & 
Halske. This firm brought to bear upon the prob- 
lem the profound researclles and the engineering 
education of its staff, and, acting in the cautious 
and thorough manner resulting from its \vide 
experience in rnany fields of engineering, has 
been successful. In the exhibition of Berlin, 
1870, they establislled a circular railway of 350 
metres length, one nletre gauge, and, placing a 
three-horse power lnotor in a car capable of 
carrg iag th i r t -  people, transported passengers at  a 
rate of fifteen to trventy miles per hour. The 
current was taken along one rail, and bj- an 
insulated tire mas conreyed to the positive pole 
of the motor. and thence to the other rail, by 
which it returned to the generating-dynamo. No 
special care was taken to insulate the rails, which 
were placed high abor e the ground on svooden ties. 
The curl ent n as of lorn electronlotire force, and 
therefore did not require special means for insu- 
lation. This road was exhibited in D?~sseldorf 
and Biussels, and finally in London in 1881. 

The success of this experimental plant was 
uniformly so great as to malce Messrs. Siemens & 
Halslre desirous of building an elevated electric 
railway in Berlin, for which the plans and esti- 
mates were made with great care, but unfortu- 
nately this enterprise s ~ a s  not carried out, hecanse 
the Emperor lTTilliam would not perniit ' The 
Linden' to be marred by being crossed at  one 
point, and because tile citizens objected to harmg 
people looking into their second-story mindon s. 



-- 

Tlle carefully made estimates of this road nlay 
be of interest as showing the minimum of cost of 
goocl work, upon the authority of engineers thor- 
oughly coriTersant with their profession. 

ELEVATED RAILWAY IN BERLIN, PIETRE GAUGE,ONE 6% XIILES 

LONG, WITH SEPARATE MOTOR FOR EACH CAR. 

Railway structure and 10 stations.. ................ .$315,000 

10 oarriagea, seating 15 persons each.. ............... 15,750 

Steam-engine, boilers and dynamos.. ................ 9,750 

Buildings.............................................. 5,925 

Land .................................................. 22,500 

General labor.. ....................................... 3,575 


$363,520 
Curre%t ezgenses. 

Wages.. .................................... .$10,950 

Fuel ......................................... 5,550 
Oil and waste ............................... 250 
Lighting ..................................... 400 $17,150 

Depreciation and repalrs: -
36 on F.H12,5?O.. .............................$9,375 

16s on $65,000 ................................. 4,000 13,375 


Interest on capital ($377,500) @ 56.. . ................ --15,875 


$69,400 

I t  was propcsed to run t n  o hundred trips each 
day at  a fare of two cents per mile, and mould 
have proled a paying investment had it obtained 
the equivalent of six passengers for a whole trip 
for each car. 

Failing it1 this, Messrs. Sieniens & Halske ob- 
tained a charter for a surface electric railway 
from the Berlin military acaden~y to Lichterfelcle, 
a clistance of a nlile and a half, which was opened 
In May, 1881. This road \+as constructed upon 
the ground after the nlanner of ordinary roads, 
save that a bowed fish-plate connected the rails 
50 as to permit contraction and expansion. Again, 
only two rails were used, -one conveying the 
current out fro111 the dynamo, and the other 
returning the curient to the dynamo. Very 
little resistance was found, owing to the large 
cross-section of the rails used as conductors, and 
t onsequently low potentials were f ouncl prac-
ticable. Very great success has attended the 
rilnniliq of this road, and it has been extended to 
Tetlo~i- and Potsdam, making, in  all, sorne eight 
nliles of road in successful operation upon or-
dinary roadbed with wooden ties and steel rails. 
I~isulated wheel-tires are used to take off the 
current. 

At Paris the law required flat tranl-car rails. 
not projecting above the street-level; and the 
presence of dirt would have interfered with the 
passage ot the electric current from the rails 
to the wheels : so overhead copper conductors, 
aud trolleys r~ulning along the conductors. and 
connected to the car by flexible wires, were 
used. In  tlie mines at  Zankerode, Prnssia, Messrs. 
Sieinens used two overhead rails for conductors, 

as the condition of the traclr prelentecl its use. 
A separate motor, weighing a ton and a half, 
c l r e ~ ~ ~  eight tons a of orloads of at rate seven 
eight roiles per hour. I n  other cases. llessrs. 
Sieinens & Halslxe have found it aclvisable to use 
a third rail. or separate copper conductor connect- 
ed with the positive pole of the generating-djna- 
mo, and have connected the negative pole with 
one or both rails of the roadbed. The Portrush 
ancl Rush mills electric railway, six niiles long, 
has used a third rail so placed as to be free from 
dirt, and has been in successful operation for 
several years. Besides the Portrash railway, 
there are no\\ in suocessful operation electric rall- 
x 7 a ~ sat  Erighton and Blaclrpool. Dupay, at  
Lisieax, France, has arrangecl a Ioconlotive for 
use in the bleaching-fields of a bleaching-works. 
Tlie power is carried in Faure accun~nlators on 
the locomotive. Recently u7e have the experi-
ments upon the Reclienzann secondary battery 
tram-car at  the Antwerp exhibition, which proved 
itself the superior, in many ways, of the steam 
and coniprcssed - air motors entered in conipe-
titioil with it. \TT.'iT1.len we compare the indicated 
power of the engiue charging the secondary bat- 
teries wit11 the pomer de-~eloped in mating the 
car, we find a n  eficiency of from thirty to forty 
per cent in this case. I t  is impossible to doubt 
the ultimate suct ess of electric railways when 
built with sufficient knowledge and engiaeer-
ing slrill to assure their adaptation to the pur- 
poses whicll the) niust subser~e.  The snccess-
ful outcome of t h r  morlr of Siemens & I-Ialske 
prove this beyond a doubt. The possibility of 
attaching; a motor to each car enables us, with 
very little loss of space, to have each car 
independent of any separate 1ocomoti.i e, and to 
utilize tlie adhesio~l of all the wheels, and load. 
The counter electronlotive force of a dynarno 
used as a motor, beins proportional to its ipeed, 
readers it to a certain extent alltonlatic ; so that, 
being at rest, the current passing is the most 
intense, the tolsion is a rtlaximum, and the car 
starts with a great pull. If the car iloms on a n  
up grade. the pull at once increasts, and, if it 
goes faster on a down grade, the counter electro- 
motjive fcirce increases, the intensity c)f the cur-
rent diminishes, aud the demand for pomer n l ~ o n  
the generating-dynamo and engiile is reduced. 
The applicatiol~ of power to each car avoids the 
necessity of an estreinely heavy locomotive, and 
allo\v:; of a great climinution of the weight and 
strength of bridges and viaducts. 
d large nunlber of electric railways have beeir 

projected in this country, and some wied with :t. 

nloilerate degree of success, as a t  Toronto, IVew 
Orleans, Baltimore, and other places. The ex-



peritnent which has of late attracted the niost to twenty red corpuscles. The estimates of their 
attention has been the substitntion of electricity nu~nber ,  lnacle wit11 the haenlacrtorneter, give 
for steam on the Sex17 Yorlr eletated railways. about two hunclred and fifty tl~ousancl of then1 to 
That this experinlent has not succeeded as me11 as each cubic rnillilnetre of adult blood. In  the 
could be wished is not due to any ii~apl)licabi~ity new-born this may be donhled. as also in con-
of electricity to the purposes of locomotion. 1111 
that has been atteinptrd in New York has been 
successfully carried out in Ciermany, and a more 
careful copying of the details and niethocls of 
ille~srs. Siemens & ITalslre n70nld have pro-
duced success. The eilorrnous trafic on these 
roads taxes to the utinost the carrying-capacity 
of the steam-plant, \vhich is the result of llalf 
a century of study and ruodiiicatiori uf machinery 
of locolllotives and cars. The substitution of 
electric niotors for stearn-locon~otives will be a 
gradual process, ancl will progress just in pro- 
portion to the engineering skill brought to bear 
upon the problem. TTT, D. BPARKS. 

CARTW'RIGTIT LE'(711'bT~i'E:SOAV 

PHYSIOLOGY. 


WHILEphysiological science has lilade tapid 
arlrances in recent 3ec1rs, thPre are still m:my 
problelils which it has as yet failed to solve, not- 
withsta~lciing tlle fact that m:lny patient and 
skillecl in\-estigators ha\ e d e ~  theiroted entire 
time and energy to then' solution. Aiilo~lg these 
problems, none is of greater intere~t  and impor- 
tance than the llfe-history of the bloocl, and to its 
elucidation the beat nlintls in Ellrope ant1 in  
this ccuntrv ha\ e been directed. Frof . William 
Osler. 1I.D.. of the Unix ersity of Pennsj lvania, 
v7ws inrited to deliver the fifth voulse of the Cart- 
wriql~tlectures of the Alnnlni aesoclatio 1 of the 
College of physicia~ls and wrgeons of Yew yorli, 
ailti selected as 111s subject, ' Certain problelllb in 
the yllj siologj of the bloorl.' The couise of tliese 
lectures began the exenmg of Xa~ci i23, a t  the 
hall of the young men's Christian ansociation. 

The first lecture dealt with the blood-plaque. 
whicl~i i  also l m o ~ ~ ~ n  elpnl~ntar j  coipuscle ns the 
of Zimmerluan, the haematoblast of I ta j  eni, the 
third corpu~cle and blood-plate of' Bizzo~ero. I n  
blood ~ ~ ~ i t h d r a ~ ~ ~ n  1 essc.li, in aildition to fro111 the 
the red and white corpuscles, are seen grayish 
gla~lular masses, being fro111 ten to fiftecln tinlei 
the size ot a retl corpilscle. These are Icno~vn as 
Schnltze's gra~lule masses. They ale made up 
of iin:lll hodiee, whicl~ are of uniiornl size, :inti, 
$eel in iace, hare a disk shape, anrl in l)rofi!e :xp- 
pear as rods. These bodies are the bl,~otl-plnqi~rs. 
Their diameter is iron1 1.5 niicro-i~~illimetresto 8.3 
micro-milllmetres. Ther are albvag s f ountl in mani-
~-uali:uil blood, though tlleil llu1llt)er i i  snbject to 
::?njitlemble \,ariation, in liealtli a \  em;lng one 

sumption. In  fact, in  all wasting diseases their 
number is niuch increased, as not only in con-
sumption, but also in cailcer and in anaenlia ; and 
they appear sonletinles to occupy nearly the wtlole 
field of the ~nicroscope. During acute f e ~ e r s  they 
are much diminished in number, and again in- 
crease during coonvalescence. 

E h e n  the blood is w i t h d r a ~ ~ ~ i i  fro111 the blood- 
~~essels,these plaques have a tentlency to ~ o n g l n -  
tinate, folnlint: tllc granule Inasses of hchul t~e  : 
and so rapicily does this occur, that it mould ap- 
pear to be the condition in a hich they exi5t ~ i~ l i i l e  
~vithinthe xvessel>. This is, liowerer, not the case, 
but is a property 33-liich they possess analogous 
to tlle numtnuletion of the red corpuscles. Thnt 
this state of coilglutillation is not the natural one 
magi be hho~i-11 by exaiulnini: the bloocl ~s-hllc. 
circulating in a living animal, as in the on~entnm 
of a guinea-pig or rabbit, or in the subcutaneoas 
tissues of a new-born rat, ~1hic11 is adn1ir:~hly 
n4apted to the purpose. Or. lf a clrop of a soh-
tion of osrilic acirl (one per cent) or Pecim's fluid 
be placed u11o1i thc tip ot the filiger, and then tile 
finger prickcd. so that a clrol) of bloo~l will f l o ~  
clirectl) lzto thls solution, and then the whole 
transiwred ta  a n~icroscope-slide and examined, lt 
will be io~ind that the lrlaclues are isolated. o~lil 
the tendency to coherence has been ox ercolnc.. 

There ale  solile in\ e ~ t ~ g a t o r s  who hold to the 
opinlon that these blood-plaques are disi,&tegratetl 
white corpuscle,, but tile objections to this ex-
planation are nnmerons end i~lcotltrovertible. Jt  
lnay therefore be con~ldered as established that 
the bloocl-plaque is a stq)arate entity, and distinct 
from the raatare red and white corpnscle. 

The his tor^ of tllesc~ corpuscles m a j  be divided 
into three pcrlotls. I11 t l ~ e  first, prior to 1877-'78. 
a nunlber of inr estigators m ere at  work upon it, 
alnong thein UoiinB, Zilnrnerma~~, I nand Erb. 
1874 Oder pointed ont that the gianule rnasses of 
Scl1ult7e only formed after the blood was with- 
drawn from the blood-\ psscls I n  the second 
period, 1877-78, i i a j  em demonst1 ated f he e ~ i s t -  
cnce of this thircl corpuscle, and called it haenlato- 
blaut. I n  1882 atlditional lesearcbes ncxre made 
by Hizzozero, who described it as a blood-plate. 
In  the third p~r lod ,  irotn 1882 to the present time. 
a i~urnber of inr estigators here been at  XI,~rlr, and 
there have appeared some 14cntj clii-ferent artic81es 
upon the 5ub~ect. Kcrnp has been in\ estlgating 
the question at  the Johns 13opkiiis unix ersity, and 
hls ~ , t p e r  nill c o ~ i t ~ n i  n In11 b~ltliography. 
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