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SCIENCE: air on the carbon. None of the barrels containing the graphite 

b vi7as broken. The packing wns exceeclingly good, tbe dunnage 
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THREE SHIPS WITH BERIBERI OUTBREAfCS SIIOIT-X TO 
IIATTE HAD EXTENSITYE FORMATION OF CL~RROXIC 
OXTDES DURING THE TTi)YhGE --ANALYSIS OF BERI-
BERI BLOOD - CONCLUSION TkIhT BERIBEltI IS 
XOTHIYG BUT CARBONIC: POISOKISG OF THE 
BLOOD. 

BY ALBERT S. ASHBEAD, 31 D., NEW Y ORK, N.Y. 

INScfe?tce. Nov. 18. 1899, I contributed an account of the ont- 
break of beriberi on hoard the bark "H. B. Cann," frow 110ilo, 
Philippine Islands, wit11 a cargo of ram sngtrr. Tli:it cargo fer- 
~nented during tbe trip, stifling fumes filled the ship, and tlie 
b~r iber ioutbreak \ras considered the coiwequence of this state of 
things. 

In a n  article which will shortly appear in the JIedical n'exs, en-
titled " Iurestigation of the Outbreak of Beiiberi on Boarcl the 
Bark ' P a x '  from Ceylon r i t h  a Cargo of Graphite," I ahow that, 
from the deficient packing of 1,200 tons of graphite, the cargo was 
exposed to the moist air encountered on a tropical voyage, all but 
six of a crew of nineteen were stricken with beribe~i. 

The bark , ' J .  C. Warns," from Jara  and 3Iacassar. with a 
cargo of green coffee, arrived in Sew York June 23, 1890. The 
captain and three men had cliect of beriberi. The coffee had been 
picked and shipped too gleen. Mr. Tobiar, consignee of the 
cargo, showed me a sample of i t ;  i t  wah charred, carbonized, and 
almost dest~oyed. The coffee had fermented. The outbreak of 
beriberi on a sbip frout Jara .  where the coffee has been carbon- 
ized, is a regular occulrence. Ja ra  coffee owes its value in our 
nlarket to ils color; in order to obtain this color, the captains 
take their cargoes quite green, mhicli fators a slight fe~mentation 
during the iriir. Solilrtimes they go too far ;  the coffee is too 
green, and the fermentation too \iolent; in such cases there is 
always carbon~zation; the grains strck together in great masses, 
and ahnndant fumes (carbonic gaies) f i l l  the ship. 

Tile iron ship 'LGlenmorag, ' Captain Curric, I33 days Prom 
Colombo. Ceylon, ni th  1.100 tons of graphite on board, 800 tons 
of cocoa-nut oil, etc., arrived July 17 i n  Yew York. This ship, 
loaded in Colombo alongside the L 6 P c ~ x "  (meationed above), trar- 
elled the sante course, a t  an interval of two rvtaeks. She lies now 
a t  the Atlantic Clock, in Brooklpn, again alongside the '4Pax." She 
had no beriberi outbreak. Froill her first inate I hare the follon7- 
ing information :-

Crew, 28 nten ;captain's wifo and two cllildren on board; or 
all, 31. 

She is a Scotch Glasgow boat, and the crew is Engli5h and 
Scotch Betore taking this cargo. this ship had carrred from 
Barry Doclr, w a r  Cardiff. a cargo of coal to Buenos Ayres, Sonth 
Ame~ica, and taken a llallast of sand to Colombo, Ceylon Before 
these trips she had been in the vheat trade from Tacoma, Wash- 
ington, to EIavr e, France. ?he is lemarkably dry, and the cleanest 
ship one ~ ~ o u l d  I went clown her hold and examined wish to  see. 
every part of i t  ;there is not a smut nor a stalnanywlr~re about it. 
The iron part is especially clean : no trace of incru~tation of car-
buretted iriln, wh~ch  rnight have indicated the ac.tion of hot moist 

consisted of atieks and cocoa-nut hulls, i o  that it  was in~possible 
for tile barrels to roll and break, and thirs evpose their contents to 
the action of the air, 

The d ~ e t  hill was about the same, or even pooIcr, than that of 
the "Pax." Nine caslts ot salted beef and stlven harrels of pork 
were c o n s ~ ~ n ~ e d  clnrlng the trip. Fres1-1 beef (tinned) t h r e ~  tiiiles 
a week, one-llalf pouncl to  a man, and a half pound of salt meat 
on the hame da jp  ; other days a full pound of salt n ~ e a t  a day. 
One-half pound of rice for each man on Saturdays; no vege-
tables except onions with the soup tllsee times a \\-celi. The 
ship being Ficotch, oatmeal made p a ~ t  of its fare for two and a half 
nlontllr after skirting, when it ran out. No siclmiess whatever 
during the lojape.  One death by accident. The captain attributes 
the good condition of his cargo and bis cre\r7 to the cltauge of 
winds and cooler welther which he cnjoyed from the Cape of 
Gootl Hope to the North Atlantic. His log is indeed very different 
from that of the '. Pas." 

Tu Science., vol. xxii,, No 543, p. 16, Tenable states that '. ihrt 
metallic carbides are u5uaIlg for nled by the action of intense heat 
upon the illeta1 in the presence ot carbon. The form of this car- 
bon is capable of being greatly varied. Glapliite, au~orpllous 
carbon. and Inarty h~drocarhons, may be used. The heat of the 
ordinary furnace is snfficient to form the carbides of the metals 
alrcadg mentioned, zinc, copper, and notably iron. A11 of these 
calbides, under certain conditioos, give off their carbon in the 
for111 of hydrocarbons. Tile same smell can be detected in al! 
during their decompoaitic)n. In  some ca+es, as iron and zinc, the 
decomposition is caused by the action of an acid, ?'he carbides 
of the eat tbs (qf zc7~ichgrcrphite ?saxe, it, conjtotctioi~with iron) 
decompose in moist air, and more rapidly in water." 

I rnay point again here to those broken barrels of the "Pax," 
which exposed the carbon to the infiuence of tropic;tl air, 

I hare examined niicroscopicailg the blood of four of the suffer- 
ers of the "Pax," and obtained the following resnlts: Captain 
Geeseicke, sick since May 16 with beriberi ; 500 diameters, A inch 
oil-immersion objective; red discs, irregular in outline, congregated 
in niasses, with ragged edges, not inclined to form rouleaax; quite 
plastic ;colored streaks or rays of pink and red, showing tlie pres- 
ence of bilinry matter. biliverdin crystals; black spores, not free 
but entangled in the l~unimocks of corpusclvs. It  il~rtg be noted 
that the oedema of this patient's legs only left hirn two clays he- 
fore this examination. 

Henry Oelrichs (scscond u ~ a t ~ ) ,  German, 27' years old. Has 
been fourte~n days sick with beriberi. Examination of the blood : 
500 iliameters. 4 inch ohjective; red corpuscles, very plastic, ag- 
gregated in hummocks. Xany black bpores are seen floating 
about, free in niotion. Fibrine in excess, light in texture, an& 
lumpy. Blood very thiclc. syrupy. and plastic. Xo motion, show- 
ing want of circulatron. Excess in the coloting matter. Thif: 
sarrte case examined : 900 diarx~eters, inch objective immersion 
lens, s h o ~ s  exccT.;s of fibrine in ropes, bil~ary matter in great ex- 
cess; no crystalline formations; blood quickly oxidizes and forms a 
saliil mass. The black spores above nlentioned are quickly held 
by the fihrine; the red discs are drstended, t~ladder-shaped, and 
have rery ragged edges. The nieniscus-shape is lacking, there 
being great irregulaiity in outline and color, some are even square- 
shaped. Some discs have a n  excess of color. some are very pale. 
On the edge.: of the corpuscular maw the color quiclrly disappears, 
in con,ieynence of rapid coagulation. 

lsxac I-Iegglund, a Swede, 27 years old, has hacl beriberi since 
crobsing the equator, six weelis ago. Legs are now very thin, 
but still some sorenes3 remains; knee refiexes still lost. Firyt 
souuil of heart prolongej. 3~icroscopicsl examination of the 
blood, 900 diameters, & inch ol~jectire, shows rouleaux well 
formed, no spores, no filaments, slight feverish condition shown 
by spiculated outlines of some of the red corpuscles. Fibrine is 
assut~~inga normal form, showing meshes rery regular; no dis- 
tension of red corpu~cles. 

Emil Jensen, a German. 10 years old. sixteen days sick with 
beriberi. Black spores in active motion and very plentiful; freely 
scattered in the Belilof observation; circu!ation very torpid; fibrine 


