
SCIENCE. 

T h e  escape of g a s  from t h e  wound of entrance, af ter  rectal in-  

suftllation of hydrogen-gas, affortletl positive evidence of perforation 
existing somewhere in the  gastro-intestinal canal, and on  this evi- 
dence alone w a s  1;~parotoniy performed. Tlie  perforations were so  
situated a s  to  put this tliagnostic measure to the severest test. I t  
w a s  found reliable, ant1 further  experience will prove tha t  it is a s  
infallible in the human sri l~ject  a s  Senn lias found it in animals. I t  
never once failetl. 

In  conclusion, w e  come to the niedico-legal aspect of this case. 
Tlie  nian who did tlie sliooting lias been co~iitl-iittetl for trial. 'The 
s)irnptoms present were olily presutnjili\.e of the existence of per-
foration, until rectal insufflatioii \v;?s matle. Eat1 an exploratory 
laparotomy been perforrnetl with tlie aborre fatal result, ant1 no intra- 
abtloniinal lesions sufficient to \varrant snch a grave operat io~i  been 
found, the position of tlie surgeon woultl have been \-cry e in l~ar -  
rassing. T h e  defence niight afiirln th:lt the surgeon o u g l ~ t  to Ile 
held responsible for the  patient's death, atltl not the t l e fe~~t lan t .  
Naturally, this \vould cleter one from operat ing;  but  if tlie surgeon 
can tiemonstrate, by rectal insulilation of hydrogen-gas, the  pres- 
ence of cliffuse tympanites clue to escape of g a s  thro\igli a perfo-
ration into the peritoneal cavity, even \\~itliout the  escape of g a s  
through the  external ~vountl ,  he may rest assuretl that  perforaiion 
exists s o n ~ e w h e r e  in tlie gastro-intcstinal canal, and he can then 
safely proceed to the necessary operative treatment witliorlt incur- 
ring any niedico-legal responsibility. 

I l r .  William J. Taylor,  in the sanie journal, reports the successful 
use of this means of diagnosis in another case. 

A x , r r s E ~ , r ~ c  --A \ I \ I L ~ I T I O ~ . Accordil?g to the :lled~i-irl 1'9-ess 
of May 9, a useful suggestion is  being carried out  by the Nether-
land Government, by which provision will be m a d e  for supplying 
each soldier, during tlie time of war, with a cartridge containing 
some antiseptic dressings. I.3acli cartridge will be  made of con-
venient size, namely, about  three inches in length by two in width,  
and  will h e  secured a t  one end with a safety-pin. T h e  tlressing 
containetl in each will consist of a bandage about  three pards long, 
and  two pieces of gauze, all of which have been renclered antiseptic 
by a sublimate solution. Hence,  in the event of wountls being re- 
ceived, a reatly means  woultl be  a t  hand for the  immediate npplica- 
tion of antiseptic dressings. Soltliers, in the case of slight injuries, 
\voultl probably a t  once avail theinsel\,es of tlie dressings, :mtl the  
latter could not fail to be of much use to the surgeons. T h e  idea 
is well worth'y of the  attention of the military authorities in this 
country, and  might even with advantage be adoptetl, a s  it has been 
for years past in the  Cerrnan army. In tlie wars in which, during the 
past  few years, England  has  been engaged in tropical climates, the 
early application of antiseptics to tlie wounds received by tlie men 
was  atlniitted to be  a matter  of the utmost inlportance by the ariiiy 
nletlical ofiicers attached to the  forces. 

A MEDICO-LEGAL C.LS>:.:. - T h e  following case of suicide, \vhich 
recently occurretl in Jalnaica, presents features of consitlerable in- 
terest and  no little importance. A colored man,  after murdering 
his sweetheart, entered his house, antl cut  his throat  1 ~ 1 t h  a razor. 
Soine of the neiglil~ors who had witnessetl both deetls rushed into 
t h e  house, but  were unable to find him. After n search, his tleatl 
body w a s  found under the  house, which \vas a small one, built on 
supports ,  raising it about  two feet froin the grountl. After  cutt ing 
his  throat, thernan  must  have walked or  run to the back entrance, 
a distance of sixteen feet, and  then have crept through a hole in the  
partition, and  have crawled on all-fours to the spot  where  his body 
w a s  found, exactly beneath the  roorn where he cut  his throat, a n d  
therefore a further tlistance of sixtee11 feet. T h e  throat was  cut  
from ear  to ear  by a clean sweep, both carotids and  jugulars being 
severed, a s  well a s  the trachea and  cesophagus, the xvounti reaching 
back to the  anterior portions of the  botiies of the  cervical vertebr:~.  
A blood-stained razor, which w a s  deeply notched, n7as found in the 
room, and  marks  of blootl were traced from the  roo111 to tile back 
entrance, by which the man must  have gone out. liemarltable in- 
s tances of the  retention of voluntary power after wountls of the  
carotid artery, have been occasionally recorded ; but The flut't~kh 
/l/(en't'caZJoztmnZ,June 30, in commenting on the  case, says tha t  they 
know of no  occasion on which t h e  vessels on both sidesof the  neck 

were divided, where so  much power w a s  retained by t h e  subject of 
the  injuries a s  in the present instance. T h e  case should serve a s  a 
perpetual warning to  medical nien not to be  too dogmatic a s  to 
~ v l i a t  is, and  what  is not, possible, even in the  presence of the most 
r a p ~ d l y  fatal wountl. 

' \ : A ~ ~ I Y E  fear of contracting disease vs. BOVINEVIIIITS.- T h e  
lias to a grea t  extent done away with tlie use of vaccine virus taken 
from tlie a rm of a vaccinated child, bnd caused physicians, often- 
times against their jutlgillent, to  confine tliemselves to bovine vi1.u~. 
T h a t  this latter virus is not always innocuous is well sho\\~n by a 
report of the I<oyal Bureau of Hygiene a t  Berlin. Virus which 
\Gas ol>t:tined froin a vaccine-farm a t  Eberfeld protluced in those 
\\rho \\.ere vaccinated \\,it11 it eruptions of the  skin, antl in some 
instances pustuIe:i formetl. A m o n g  chiltlren, several deaths oc-
cnrred. In  one oi  these cases post-mortem examination revea!ed 
an a1)scess. Consideral~le constitutional tlistui-hance followed the 
occurrence of the  eruptioiis. Contagion seerrietl to be promotcd bl- 
schools anti tlie occurrence of the harvest. I1y ortlet of the govern- 
ment,  the iaccine-farm w a s  temporarily s~tspentletl,  all instruments 
anti apl>liances were destroyetl, tlie builtlings most  tlioroilglily dis- 
infectetl, ar~cl tlie heifel-s tlestroyetl. Vaccine-lymph suhserjuently 
protluced ;it this farm was  excellent in its results. T h e  physician 
in charge sent a specimen of lymph to Ecrlin for esa~nina t ion .  T h e  
microscope showeti iso1;iteti l,acilli, antl nurnerous inicrococci which 
rnultipl~etl in chains and  (lid not licjuefy gelatine. B o  control ex-
perirnents by inoculation were rnatle. 

THEMICROBEO F  I)\-SENTERY.-- Chantemesse a n d  \\Tidal re- 
port tlie disco\,ery of a specific bacterium in tlysentery (F'viyv2.r 
.Il6~it'c'icnl,April 21, 1888). \\Torlti~?g in Cornil's laboratory, they 
have stutlied five cases of tropical dysentery, and have fount1 tlie 
same microbe in the lesions and stools of a fatal case and  in the 
stools of four others. T h e  bacteria were forintl in colonies in anti 
between the  tubular  glands of t h e  intestine, in the  lymph-glantls, 
ant1 spleen. Tlie  organisms develop rapidly a t  the ordinary tem- 
perature, tliri\,ing on  all t h e  usual culture metlia. They  a r e  t~acilli, 
with rounded ends,  and  sotnP~vhat  thiclter in the  n~idtl le  than 
towartl the  extremities. They  grow luxuriantly in sterilizetl water  
from the Seine. Fetl to guinea-pigs, pure cultures produce intes-
tinal inflaniination and necrosis, the  stomach itself being affected. 
T h e  lesions a r e  Inore marked when t h e  gastr ic  contents  a r e  reii-
deretl alltaline. Intraperitoneal injections cause tleath in two or  
three clays with peritonitis, pleuritis, and  pericarditis. T h e  liver is 
affected in these animals, necroses with colonies of bacilli being 
found in the  portal areas.  All the lesions in t h e  experimental cases 
furnishetl pure cultures of the  bacillus. From these facts, and  the 
absence of the  bacillus in  the  freces of healthy meii, Chanteniesse 
ant1 Witial feel justifietl in clairning specific properties for this  
bacillus. In  coinrnenting on this paper, the  :MeificaZ Nezus says,  
that, although tlie observations rnatle a r e  too few in nuiril~er to  
bring a l~so lu te  proof, they a re  of interest a s  being the  first in which 
so  much has  been acco~nplished.  Numerous other  investigators 
have tlescribetl ~n ic ro-organisms  in tlysentery ; but  none, up to  this 
time, have succeetletl in cultivating them. Fur ther  tlevelopments 
xvill be awaited \\pith interest. 

E L E C T R I C A L  S C I E N C E .  

T h e  Danger of Al ternat ing  Currents.  

TIIEIZEhas  been a warm tliscussion before the  Board of Elec-
trical Control in New York a s  to  the  relative tiangcr of continu-
ous antl alternating electric currents. Communications, most of 
tliern of a paltisnn nature, have been addressed to the  boarti, and  
stateinents of a directly contradictory character  h a r e  been made.  
Mr.  Harold I). Brown, who champioils the  continuous-current side, 
has put the  matter  to a practical test by expeririients tried a t  
Colurnhia College July 30 and  A u g .  3.  H e  has  killed a number of 
dogs, using both types of current ,  a n d  h e  tlraws the  conclusion 
that  the alternating current is much  the  more dangerous. On July 
30  only one d o g  w a s  experimented on. T h e  continuous current  
w a s  first tried, the  electro-motive force being increased from 300 
to 1,000 volts, a n d  the  result was  not  fa ta l ;  then a n  alternating 
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current of 330 volts was turned on, and the clog was  killetl. 
Further experiments were prevented hy an agent of the Society for 
the Prevention of Cruelty to Animals. This u7as unfortunate, as  
the result was distinctly unfair to the alternating side of the clues- 
tion, since a dog that had been subjected to a 1,000-volt contin-
uous current was hardly in condition to stand very much more, no 
niatter under what form the shock came. On Aug.  3, however, 
the experiments were repeated on a number of dogs, before Dr. 
Cyrus Etlson and a nurnl~er of physicians an0 electricians. The  
main results are embodied in the letter to Sc~'e?zccpublished Aug. 
10. In this letter three cases are rnentionetl, in e:rch of \vhich a 
strong and healthy dog was lcilletl by alternating currents \vhoze 
voltage varied from 340.5 (the highest) to 234 (the lowest). In 
some further experiments given by Mr. Brown in the fiZeclr.ii.ol 
IYorld, a number of dogs were killed by alternating and by con-

tinuous currents. T h e  maximum alternating-current voltage that 
was talten without death resulting was 500 ; continuous-current, 
1,420 volts. hlinimulri alternating current that caused death was 
a t  188 volts ; continuous current, Soo volts. T h e  physicians 
present expressed the opinion that a current wl-iich killed a dog 
would be fatal to a man under similar conditions. 

If these experiments were conclusive, they \rould rnean that al- 
ternating currents -vl,ould clestroy life at less than half tile voltage 
that would make continuous currents tlar~gerous. 'This is partly 
due to the fact, that when we measure alternating electro-motive 
forces by a Cardew volt~neter, such : ~ s  was used in Mr. Bro~vn 's  ex-
periments, we measure tlie mean. not the maximum, electro-rnotiire 
force ; which last is, very roughly, half again as  much. Still, as  
we  always consider the mean electro-motive force, and as  the al- 
ternating system uses a mean electro-motive force of 1,000 or 2,000 
volts, whichever it may ltappen to be, me must c11-op the clisti~~ction 
between mean and maximum, or we must carry it into our prac-
tical work. Both these experiments are contradicted by the stnte-
ments of various people that they have talten alteriiating electro-
motive forces as  high a s  1,000 volts without inconvenience. Still, 
until these statements are more definite as  to the contiitions under 
which the shoclcs were taken, we map consicier that Lfr. Brown 
has the upper hand. 

But, whatever may be  thought of hlr. Bro\vn's experiments on 
dogs, they add to the evidence pointing to the fact that an alter-
nating current of 1,000 volts electro-motive force woultl be fatal. 
Such a pressure is far above the lirnit set by h l ,  tl'Arsonva1, and 
few fair-mintletl persons wtll doubt its danger. 'This being the 
case, the cjuestion arises, Should a system using such a pressure be 
allowed for house-to-house distribution in cro\vded cities? Untler 
certain circurnstaiices, this could be safely (lone; under others it 
could not. If the wires can he taken over lieati, and if the con- 
verters may be placed on poles in front of the liouses, the low- 
pressure secondary circuit alone entering the housr, then the 
system, if properly installed, is rc.asonably safe, antl should not be 
objected to on that score. If it is necessary, on the other hand, to 
put the wires uncier ground, and to brilig them into houses to sup- 
ply converters in the cellar, say, then the systern is not safe, nor 
will it be  econo~llical ; for the trouhle and expense of keeping a 
netlvorlt of high-poiential mains in order, leaving out the danger, 
will take from the economy and popularity of the system. 'The  
rational and safe way of using the system, in a city where overheat1 
wires are not allo\vecl, is to have a numbcr of sub-stations in the 
district to be lighted, to which the high-potential mains are taken, 
ancl from which current is distributetl to the houses at  a lonr 
potential. 0' this latter plan, there is no reason that  the system 
should not I;. used in New York or anywhere else. T h e  !iigh- 
potential conductors are less dangerous than the arc-light circuits ; 
for they are tapped at  fewer places, and tlie current is not taken 
into any house at  a pressure high enough to cause cleatll. I t  is, in 
fact, the only safe methotl of alternating-currel-it distri1)ution under 
ground. W e  hope that  it \\rill be tried, and that it will succeed. 

A Wlsw ~ I ~ E C ~ ~ R ~ - D Y N A ~ ~ O ~ I ~ ~ T E R .-M. Pellat has clevisetl an 

electro-dynamometer which seerns sensitive, ancl \ \~ l~ose  constant 

may be tletermined ivitli accuracy froin measurements. I t  consists 

of two cylindrical coils of \\.ire, one within the otlier. 'The axis of 

the longer and larger one is horizontal, that of the smaller is ver- 


tical, antl the two axes intersect a t  their middle goints. If, now, a 
current be sent through the coils,- the outer one being fixed, the 
inner movable, - the axis of the latter will tend to place itself 
parallel to that of the former. T h e  smaller coil is at  one end of 
a scale-bean], antl its tendency to move is balancetl by weights 
addetl to the pan a t  the other end. The  current is calculated from 
the weight in the pan and the d i rne~~sions  of the two coils, the latter 
being in the form of a constant. T h e  current is contlucted to the 
inner coil by two silver wires joining the support \vith terminals on 
the scale-heam, to \vhici~ the entls of the coil are taken. 'The two 
most difficult measurernents that have to be made are the diameter 
of the cylindrical coils anti the distance apart of the turns of wire. 
T h e  former, hl .  X'ellat states, can be made with an  accuracy of 
part in ;,ooo; the latter, within I in 3,000; and, as  \ire.measure the 
square of the current, the last error would only appear as  I in 6,000 
in the result. I n  discussing all the sources of error, hl. Pellat 
reaches the conclusion that the results of measurements are correct 
to at  least I part in 2,000. The  currents that can be  measured a re  
not greater than .6 or .8 of an ampPre, the difficulty lying in the 
fact t l ~ a t  in getting the current to the inner coil very fine wires 
must be used it) connecting the stationary with the rnovable parts, 
otherwise the sensitiveness will be decreased. T o  allow for the 
effect of the earth's magnetism, the current is sent first in one 
tlirection, then in the otlier. T h e  difference in the weighii~gs is 
due to the magnetism of the earth. In calculating the current 
from a weighing, we have very siriiply z'= A v'$, where d is a con- 
stant calculated from the dimensions of the instrument, and $ is 
the weight in the scale-pan. 'The sensitiveness of the instrument 
allows measure~nents to he talten within I in 10,000. hl. Pellat 
proposes to use tliis instru~nent for calibrating other current-
measuring apparatus, for measuring electro-motive force (using it 
in connection with a resistance), and for determining the horizontal 
coinponent of the earth's magnetism (employing it witii a tangent 

A I , I G I ~ T - ~ \ ~ T ~ ~ I G I I I ~  Pn~ar , i nvBA'YJ'EKI-.- In France M. Renard 
has experimeilted for some time past on a navigable halloon. In 
order to obtain the poner  necessary to direct it, he has attempted 
to f i ~ ~ d  elrctric battery that is very light for its output, the clues- an 

tion of economy not entering. Kone of the primary or secondary 
l~atteries in use would answer liis purpose, and a new one hat1 to 
be inventetl. Aftei- a number of experiments, he found that the 
best results were obtained by a cell in \vhich the metals were zinc 
and platiniaed silver, \vhile the liquid \vas a mixture of hydrochloric 
and chroniic acids. The  licjuid is not very stahle, but it can be 
lcept for sever;il days if it is not exposed to light. There is no 
local action in the cell if the chromic acid in the solution does not 
fall i~eloiv one-seventieth of the equivalent for the hydrochloric acid 
lxweent. The  cells ar.e inatle tube-shaped, the diameter being 
about one-tenth of the height. T h e  potential is 1.2 volts; and 
from cells wcighing thirty-three pountls, 200 toz5owatts perseco~id 
have been taken for tn.0 hours and a half. Fo r  a storage-battery 
of the same weight, the energy could not be taken out at  a rate of 
more tiiaii 7j or loo watts, and this at  a low efficiency. 

T h e  Effect of Practice upon Reading. 

Is.~sallJc11a s  all education is in essence mind-building recluced 
to an  art, the strictly psychological study of mental phenomena 
must in the end yield results of high practical import. I t  is this 
conviction that has brought the psychologist and the eclucator into 
such close sympathy, ant1 has brought the latter to eagerly await 
the results of the former's some-\vhat specialized and technical 
stuclies. T o  no topic is this more applical~lc than to the study of 
the times taken L I ~ Iby various simple psychic processes, and of the 
causes influencing such times. W e  here touch upon the very 
powers that  the teacher aiills to develop, ancl, if we  can acquire a 
method of testing these powers, we  are sure to learn more of their 
real nature. A very promising contribution in this direction has 
been recently pul~lisl~etl  Stu-by Dr.  G. 0. Berger (I'hiZoso$kische 
dz'efz, v. I),  an  account of which will probably be of interest to 
American stutlents. 


