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its use widely advocatecl, on  account of its supposed tleadly effect 
upon disease-germs antl t h e  convenience of its nse. T h e  amount  
of phosphorus required to produce a given volume of fumes is so 
much smaller than tha t  of sulphur, and  it call Ile s o  riluch more  
easily placed in the  niost favol-able positions for its fumes to reach 
the article to  he disinfected, t h a t  there \vas a general inclination to  
substitute it for sulphur. 

I n  order to ascertain definitely what  the value of phospl~oric acid 
is a s  n disinfectant, Surgeon-General Hamilton,  about  three weelts 
ago, a s  w a s  noticed in S c b ~ ~ c ea t  the time, instructed Dr. ICinyoun, 
surgeon in charge a t  New 170rk, to malte a series of experiments 
with phosphorus pentoxide for the  purpose of deterriiining its utility 
and  applicability for general disinfection. Dr .  ICinyoun has lnade 
his report, and  it will be ~)rinted in Dr.  FIamilton's abstract  to-
nlorrow. H e  has  courteously consented that  it sllall be  published 
in the  present number of Scieizce. It is a s  follows : 

" I have the  honor to  s ta te  tha t  1 have, in accordance with your 
instructions a s  per letter of Aug.  I j, niade a series of experiments 
with the fumes of phosphorus pentoxitie, in view of deteuniining its 
utility and applicability for general  tlisinfection. A s  a fact well 
icno\vn in chemistry, when phospliorus is ignited in a full supply of 
air, phosphorus pentoxicle is formed, being a white a n ~ o r p h o u s  
powder, volatilized by heat, antl absorbing nioistul-e with the  
utmost avidity. I t  unites with water ,  forming hytll-ogen phosphate 
or phosphoric acid. 

" W h e n  phosphorus is ignited in a closetl vessel, the  amorphous 
l)ow(lcr of phosphorus pentoxide is precipitatetl on  t h e  hottom a n d  
sides. I t  is never iri suspension longer than  forty 11iinutes after t h e  
combustion h a s  been completed. 

" F o r  t h e  purpose of experimenting, a cask holding five I~untlred 
litres w a s  ~ n a t l e  use of for testing the  germicitlal powers of t h e  
oxitle. A t  first the  phosphorus was  placed in the bottom of the 
cask ; but it w a s  found necessary to  place it near  the  top, ant1 pro- 
tect the cask by asbestos, on  account of the  great  heat  involved. 
This  procedure gave a s  a maximum heat  a t  t h e  bottom, Ivhere t h e  
cultivations were placed, 32' C. 

I '  T h e  first observation w a s  m a d e  to (leternline t h e  penetrating- 
po\\.er of phosphorus pentoxide, which w a s  done in the  following 
manner : Fifteen test-tubes ( ~ " x5") lvere used, in which xvere placed 
several pieces of litmus that  had 1)een renderetl alltaline by a so-
lution of carbonate of sotla, All the  strips of paper were saturated 
before being placed in. the tubes. Several of the  tubes were left 
open, and were put in several positions, - some vertically, mouths  
up~var t l; some liorizontally, and then suspended ~ u o u t h s  down- 
wartl. Another series \\.as covered with one, two, three,  and  four 
layers of dry filter-paper. Another series w a s  covered with mus-
Iln, one, two, three, a n d  four layers. A fourth was  covered with 
flannel, one, two, three, and  four layers. A fifth 1x7as covered with 
cotton, one, two, three, ant1 four layers. 

" All t h e  above \\.ere placed in various positions iri the  vessel, 
and twenty grains of phospho~-us  ignited, and  the  cask sealed. I t  
w a s  opened twenty-four hours thereafter. Thel-e was  no  change 
observable in the  color of the  litmus-paper in those tubes that  liatl 
been closetl witli the  substances a s  noted above. In  the tubes tha t  
were open,  ail hat1 been acted upon by the  acid, most in those 
which had  been placetl niouths upwartl, ant1 least in those sus-
pended mouths downward.  

" T h e  test-tubes that  were covered with paper, etc., were placed 
under a large bell jar, and  a s ~ n a l l  quantity of sulphurous oxide 
thrown in, and  in less than one minute all the litinus \vas turned 
reti. I n  another experiment on letters, ne\vspapers, etc., having 
been perforated in the  iiianner that  is practisetl at  tlie fuuiigating 
station a t  Waycross,  Ga., each package i iavi~ig several pieces of 
litinus placed ill the  centre, exposure for twenty-four 11ou1-s w a s  
made,  ant1 but  little effect w a s  observeti. T h e  l i t~i ius that  had 
been perforateti sho\retl a slight ciiscoloration arountl the  1)oint of 
puncture. Sulpl~iirousoxitle accomplished it iri :1 fc:\;f minutes. 

" Tlie niicro-organisms that  v:ere exposetl were recent cirlti-
\,ations of anthrax,  yellow-fever (Finlay), typlioitl-fevrr, Asiatic 
cho!era, ant1 c l~olera  nostras, the nu t r i~nent  n ~ r d i u i n  being agar-  
agar. All the  cultivations \ v e x  iiiade in sli;lllo\v dishes about  aii 
inch a n d  a half deep ant1 three inches ill tlianieter. T h e s e  were 
classetl in several series, tlie sanle a s  w a s  t lo~ie  \vith tile test-tubes, 

covered a s  follows : series I ,  of anthrax,  typhoid, cholera Asiatics, 
cliolera. nostrns, and  yellow-fever, covers of dishes removed ; 
series z,covere:l with filter-paper, dry ; series 3, covered with Inus- 
lin, tl1.y ; series 4, coveretl \\ith ikinnel, dry ; series ;, coveretl ~v i t l i  
a thin layer of absorbent  cotton. 

" These  \yere exposetl for twenty-four hours, then esnruinetl. In  
the  tlislies tllat were left opcn w a s  fouild a certain, quite a con-
sideral)le, quantity of phosphorous acid, and all t h e  germs  were 
found to I)e killetl. In those that  were coveretl witli paper, etc., 
no change w a s  noted, ant1 innoculations from them showed all t o  
be  alive. E a c h  cultivation was  also tested for the  presence of the 
acid in the medium, bu t  in no  instance Lvas it to be  found. 

" These  experiments were niade several times, always with the  
s a m e  results. An at tempt w a s  also m a d e  to force t h e  fumes of 
the  acid through absorbent  cotton, using for t h e  purpose a large 
glass cylinder loosely paclted with cotton. One  hundred and  
twenty-five g r a m s  pressure w a s  made, but  none of the  fumes came 
through it. 'I'his w a s  readily accomplishetl with sulphurous oxide. 

" Our conclusions a r e  tha t  the phosphorus pentoxide is a surface 
disinfectant on@, having little if  any  penetrating-power, ant1 is 
holly unfit for fumigation and  disinfection where penetration is 

desirabie; tha t  its lirnited scope of usefulness is altogether m e t  in 
the  use of bichloritle of mercury. N o  observations on the  spores 
of micro-organisms u e r e  made,  a s  it gave negative results in fresh 
cultivations of the  different germs  testetl." 

H E A L T H  M A T T E R S .  

Wounds of the  Abdomen. 
Wr;, inentioned in a recent number  of Science a suggestion rnade 

by Professor Senn of the use of injections of hydrogen-gas into the 
intestines to  detect the presence of perforations in cases of gunshot  
o r  s tab  wounds of  t h e  ahtiomen. l'rolessor Senn demonstrated 
the  practicability of this method upon clogs, but ,  we believe, had  110 
opportunity of applying it to the human species. Since then the  
method has  been used in several cases with success. Dr .  Mackie 
of Milwaultee, in the  -1feiZcnl fVeius, reports its use in a pistol-shot 
\vound of the  abdomen.  H i s  method is thus tlescribed : " T h e  
patient \vas etherized, a n d  rectal insufflation effected in the  follow- 
ing  manner. A four-gallon rubber bag,  filled with hydrogen-gas, 
was  connectetl by rubber tubing with t h e  long glass tube  of a n  ex- 
temporizeti chemical wash-bottle half filled with water. T o  t h e  
short  glass tube,  passing thl-ough the  cork only, w a s  attached, b y  
rubber tubing, the  rectal nozzle of a n  enema syringe. This  bottle 
w a s  introtluced so  tha t  t h e  rapidity of inflation could be  judged of 
l)y the  bubbling of the g a s  through the  water .  W h e n  t h e  rectal 
nozzle had been introduced, slow, steady, and  continuous pressure 
w a s  rnade on the rubber bag.  Under  very slight pressure, the g a s  
coninienced to bubble through the  water .  A s  inflation pl-ogressed, 
the abdorrren, previously flat on  percussion from the urnhilicus t o  
pubes, became resonant, ant1 the a rea  of liver-dulness tlirninished 
from below upward.  T h e  inflation w a s  continued until the  abdo- 
men 1)ecame uniformly distendetl ant1 tynipanitic throughout. Still 
no  g a s  escapeti through the wound of entrance,  al though ltept a t  
the highest level. O n  firmly compressing t h e  abdornen, there oc-
curred an intermittent escape of g a s  rilixed with blood through t h e  
wound of entrance. T o  tlenionstrate the presence of hytirogen by 
ignition of the escaping gas,  matches were employetl. These  proved 
very unsatisfactol-p, for a burning match never once happened to  
be directly over t h e  wountl of entrance \\.hen the g a s  was escaping. 
Tile  taper, a s  used by Senn in his experirnents, had,  in the hurry of 
prel,aratioii, bee11 overloolted. T h e  escape of g a s  from the  wound 
of entrance positively proved that  tlie gastro-intestinal caunl had 
I ~ e e n  ir~jureti, so  that  further at tempts a t  ignition were superflu-
011s.'~ 

In conclutling the  report of this case, Dr .  hlacltie says tha t  i t w a s  
ian~~oss i l~ le  of t h e  to diagnosticate, from the  s y m p t o ~ n s ,  pcrforatioii 
gastro-iutestinal canal. 'She position of t h e  w~ound of entrance, 
ant1 tile clinracter of the  vomit, were 11resurni)tii~eof injury to t h e  
stornach. Tlie  general tlirection of tlie biillet, ant1 the  position of 
tlie I\-ouncl ol' exit, pointrtl to inj~il-y of the tlescrnding colon or  kid- 
ney : still both \\,ere intact. Tlie  syrnptorxs of intra-abdominal 
hemorrhage nrere not so  n~arl tet l  a s  to justify a l:~parotoniy. 



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 


