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L E T T E R S  TO T H E  EDITOR.  

Magnetic S to rms  and their  Astronomical Effects. 

THEearth is sometimes spoken of a s  a great magnet. I t s  mag- 
netic condition, tiowever, is not constant, but varies within rather 
wide lirnits. Sorne of the changes are periotlic, while others are 
s!)asmoclic arid irregular. The  sin~spot periotl appears to be in 
some w;~y relatecl to the cit:mges in the earth's tl~agneticcondition; 
for, at  tlic titne when the spots are at  their rt~asirnum in nuni!)er, 
tlie so-callctl magrietic storins are rnost frequent and violent. 
There is x general agreernent among ineteorologists that the mag- 
y~eiic changes ohser\~etl upon the earth are in some o1)scure iuan- 
ner clue to the influence of tlie sun. 

In meteorology, a s  elsewhere, when other explanations are un-
available, resouice is found in electricity, especially so if electrical 
phetiornena can be  in some manner tliscoverecl to be involvecl ; and 
this flappens to be the case in a very great nut1il)er of phenorilena, 
not as causes, but a s  effects, Not infrequently it 1iappeiis that 
some of the best-known laws of electricity are ignol.et1, o; are con- 
founded with other laws of other forlns of energy. 'I'ltis seems to 
he ~~recisely the case in this phenontcnon. 

In his article upon meteorology, in the last edition of the "En-  
,cyclopxdia Rritannic:~," Balfol~r Stewart says, " We are thus driven 
to  look to the upper regions of the e:irth's atmosphere as the most 
probable seat of the solar influence in prodc~cing tliurnal ritagnetic 
changes ; ;ind it neetl hardiy he saitl that the orliy conceiral,le 
.c:iuse cap;tble of operating in such regions must be\n electric 
current. Now, we Itnow from our stutly of the aurora Illat there 
are  currents in such regions, cot-it~nuous near Ihe pole, and occa-
sional in lower latitudes." And yet a little further on he argues 
very properly that Illore knocvletlge seems to be 11eedetI before we 
can assert that there are currents of electricity in regions \vilere 
coritluction is iinpossihle. 

Now, a cul-rent. of electricity always implics coiitluction, ancl 
contiuction implies rnolect~lar conta.ct. W e  are ahuntlantly aljle 
to prove this :for with such vacua a s  can readily be produced, say, 
the rnilliontli of an allnosphere, no1 only will electricity riot traverse 
it, Ixit even Crookes's pl~enoinena cease. A t  the height of a hun-
dred miles, the average free path of tlie r~lolecules is ineasurecl by 
feet; and this renders it a s  certain a s  any thing we know in physics, 
t11a.t electrical currents are impossil)le there, ant1 hence, whatever 
may I,e the explanation of the m:lgnetic changes in the earth, they 
are not clue to currents of electricity in those I1ig11 regions. 

Still the earth is a magnet. I t  has its poles, though thcse change 
their position. The  bulk of the eartlh with which we areacrjuainted 
is nxicle up of lion-inngnetlc matter, having varying degrees of con- 
ductivity ; the rocky part being very pool-, while the oceans and 
nioist soils are contluctors to such a degree a s  to perrnit coirllnercial 
use for telegraphic and other purposes, thus saving the cost of a 
return conductor. The  larger part of the surface of the earth is. 
then, an  electrical conductor. W'v'tienevrr a coritluctor of electricity 
is  rotated in a ~nagnctic fieltl, an  electrical current is  the result; 
and such current is maintained so long :IS tlie rotation is continued, 
the strength of tile current tlependirig upon several variables, the 
.strc.ngth ol tlie rn:ignetic field, the degree of coilductivity, and the 
rate of rotation. 

Tha t  electrical cnrrents are continually traversing the crust of tlie 
earth, has i~eeu est;sl~lished, since the tcleplione has provided us 
with an  instrument clel~cate enough for ol)servntion, ant1 employetl 
by so niany all over the earth. 

'To be sute, it wai  lc~tocvn before that earth-currents were some-
times present, for u l~on occasions they tvere so strong a s  to inter- 
fere with or' stop telegraphic co~nrnunication. Such interruptions 
were generally coincident with auroral tlisplays, hut sornetirnes oc- 
currccl in the clay-time, when auroral effects coulcl not be seen if 
they chanced to be present. As  these earth-cilrrents have been 
fountl to bc coincident wit11 both ~nagiietic disturb;t.nces ant1 wit11 
spasmodic solar action, - for several o1)servers ha.ve noted solar 
eruptions a t  tiines when the niagnetometers gave evidence of rnag- 
netic changes in the field, ancl i ~ )  one or two cases even determining 
that tlie rate of tra~lsrnissiorr of the sun's action was the same a s  
that of light, - i t  follows that tlie earth acts a s  if it were rotating 
in the magnetic field of the sun. 

If the sun be consideretl a s  a magnet, then its field extends to 
an indefinite distance in space, and the earth must be  rotating in 
it ; and, so far a s  the earth is a conductor, there should be currents 
in it : in fact, just wllat we discover, So far, the electricity is an  
effect, and not n cause, niagnetisnt being the preceding physical 
state. 

A conductor moving in a magnetic field in such a rnanner a s  to 
haye electrical currents generated in it always suffers retardatioli of 
its [notion, as is  illustratetl I)y letting a coin fall between the poles 
of a strong magnet, -a property utilized in modern galvanometers 
to I)ring the needle cjuickly to rest. Sucli currents are  technically 
linow~i as " Foucanlt's currents," and the energy they represent is 
at once transformed into heat in the conductor. T h e  electricity is  
hut the transient state intermediate between the retartled rllotion 
and the rise in temperature. This  series of physical re1;~tiotls -uiZ., 
the rotation of a conductor in a magnetic fieltl, the retardation of 
the rnotion, the electrical current, anti the iln:tl transforination into 
heat of original energy of the mechaaical niotio11- is a well-aster-
tained series of effects, \vf~ich is universal ; and tlins it follows, that, 
so far a s  the earth has  cut-rents of electricity set up  in it by the 
sun's action, so far its rotary motion is retardetl, and also its tcm- 
~ ~ e r a t u r eis increased, both effects not hitherto recognizeit so  far  a s  
I know. Of course, the retardation of motion is very srnall incleed, 
but it niust be t a k i k  place, an(! in time will bring the earth to a 
standstill. \\'hat the anlount may be, there appears to be 110 way 
of tletermining, because there is no \v:ty of ascertaining the strength 
of the earth's currents, nor the earth's resistance, nor tile strength 
of the rrrag-~ietic fieltl of the sun. 

Furthermore, the retartlation of other boclies in the solar system 
may be traced to the same physical conditions instead of frictional 
resistance of the ether, which has so~netirnes been hypothecated. 

Lastly, if the magnetic contlition of the earth varies, it follows 
that the nlngnetic field of the earth varies, and all botlier; in that 
field are re-acted upon by it. 'The gases of the atmosphere a t  
high altitudes have free paihs com1)arable with those it1 Crookes's 
tubes, anct rnight fairly be expected to exhihit similar ~ J h e n o m e ~ ~ a  
if electrified and in a chnnging magnetic lielcl. Their electrifica- 
tion nt-ed not I-)e m u c l ~  of an assumption, when one considew what 
happens in a thunder-shower. Rotating molecules, if contluctors 
of electricity, ought to have Foucault's currents in them when in a 
magne1.i~ fieltl, ant1 they should therefore be heated. A s  there is 
no chance for conctuction of the heat, the rate of vibration increases 
till incandescence is reached. The  only way in which the mojecule 
can uilioacl its extra energy is by radiation. 

T h e  motions seen in auroras lnay thus be clue to the changes in 
the magnetic field of the earth instead of to electrical currents cir- 
culating in the high air. A. E. I:)OLBEAK. 

Collegc I l i l l ,  Mass., April 2.3. 

Chroine Yellow considered a s  a Poison. 

TREobject of this note is to spread wide the facts that chrome 
yellow is a poison, and that its use in food-stuffs is by no itleans 
rare. 

'The cases reported up to this time, in which toxic action is as-
signed to lead chromate and to chrorpe yellow, -bodies which 
apparently all writers consider a.s identical, -are rnany more than 
a Iiundreci. seemingly the first report is to be fountl in the Afedi-
crrl 7'2'712e3 and (;nzette of Uzc. 24, IS59, in which are set forth the  
cases of six school-lads who were seriously poisonctl by eating 
13ath buns. These latter were shon-n to contain each " seven 
grains of chrolnate of leatl," ~h ic11  hati heen used a s  coloring-
rnatter in lieu of eggs. Alf of the six lack are stated to have re- 
covered. 

In 1874, Von Linstow was nest  to assign toxic action to these 
bodies. I-le attributed to thein the tleaths of t\vo childreri, within 
his own practice, 'who had eaten possibly seven artificial bees which 
had served to ornament a calte. Each of these bees had been col- 
ored by about four milligratns of " neutral lead chroniate." T h e  
cause of death was destruction of the coats of the trsophagus and 
stornach, \vith puncturing of t i e  intestines. The  cases are reported 
in Euienberg's VL'ci.i'c(jizh~sschr'z~t ger. Mdrd,, N.F..f, XX., and 
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are  mentioned a s  being a part of (he literature of the subject. They 
are  entirely discredited by the later work of Stewart, of Marshall, 
and of others, all of which will be mentioned later. 

In 1882, R. C. Smith printed an account of more than fifty cases 
of poisoning among English mill-operatives who had breathed the 
dust of lead chromate given off from yellow dyed yarn in process 
of manufacture. The  cases occurred in his own practice and in 
that of his co-workers, and authentication is complete. The  effect 
was chronic lead-poisoning, clearly cleveloped. This account, so 
important and interesting, is but a brief statement of Bare fact. I t  
is to be found in the 61,z'tish Men7icaZJoz~mnl,1882. 

Five years before the publication of Dr. Smith's paper, Leopolil 
(Vierteljnkrsschrift f.p-e~-. Med., N.F.XXVII.  29) published an 
account of a babe which he stated had died from breathing lead- 
chromate dust from yellow dyed yarn. The  cause of death is as- 
signed to softening and perforation of the coats of the stomach, --
an opinion to which Leopold, apparently, was bent by the cases of 
Von Linstow, already c~tetl. A s  we now Itnow quite surely that lead 
chromate is not at  all a corrosive poison, we must so far discredit 
Leopoltl's case. In the same account he states that four adults who 
breathed the same dust tncurred chronic lead-poisoning. H e  was 
therefore first to trace that kind of effect to the breathing of leacl- 
chromate dust, and for that work we cannot offer him too much 
thanks. 

T h e  report of Smith is followed chronol?gically by the admirable 
work of Dr .  U. D. Stewart of Philadelphia, the early history of 
which is to be fount1 in the Ph~ladelphia daily papers of July, 1887, 
and in the office of the coroner oi that city. A few months pre- 
viously, Dr. Stewart had found some cases of lead-poisoning, wh~ch,  
through tenacity of purpose, he finally traced to bakers' stuffs as 
the cause. H e  secured in a bakery the chrome yellow with which 
these stuffs had been colored, and showed that the baker himself 
was a physical wreck from eating his own wares;  and, moreover, 
that several members of his family had died of lead-poisoning, 
brought about by eating the chrorne-yellow colored stuffs. T h ~ s  
latter was proven by the bodies exhumed by the coroner, who in- 
vestigated altogether fifteen deaths. T h e  work was done by 
Deputy Coroner Powers, who, in an  interview a t  his office on Sept. 
10, 1887, told the writer that it was a small estimate to put at  two 
hundred the people in Philadelphia who had died of lead-poisoning 
induced by bakers' stuffs. The  causes of death. he s a ~ d ,  hat1 been 
certified to vartous diseases, among them malaria and cerebro-
spinal meningitis, but that now all physicians agreed that they 
were cases of lead-poisoning. 

One who had examined the mortuary records informed the writer 
that others of these deaths were assigned to t j  phoid, typhus, epi- 
lepsy, Bright's drsease, and to lepto meningitis. T h e  real causes 
were established by Dr. Henry Leffmann, who analyzed the viscera 
of the exhumed boclies. The  vict~ms had died of lead poisoning. 
During the coroner's investigations, it was shown that the use of 
chrome yellow by bakers a s  a coloring-matter was quite common. 
At  an  inquest held July 11, 1887, the evidence of Dr. Miller of the 
firm of Aschenhach & Miller, dealers in colors, was " that  he be- 
lieved that eighty per cent of the bakers in the city " used chrome 
yellow in certain of their bread-stuffs. In February of the following 
$ear, two of these bakers were sentenced to terms of imprisonmen; 
T h e  courts appear to have been lenient because the bakers them- 
selves had been so distressed by the poisoning. One of them had 
lost a wife and five children, and was himself a wreck. 

T h e  discovery of the cause of so much suffering and death in 
Philadelphia is due to Stewart alone ; and no less to him is due the 
action taken by the officers of the law towards the victims and the 
criminals. 

T h e  clinical history of Dr. Stewart's cases may be found in the 
Medical Nezes of three dates : I. June 1887, under the title "Notes 
on Some Obscure Cases of Poisoning by Lead Chromate ;" z. 
Dec. 31, 1887, " Clinical Analysis of Sixty-four Cases of Poisoning 
by Lead Chromate (Chrome Yellow) used a s  a Cake-Dye;" 3. 
Jan. 26, 1889, " Poisoning by Chrome-Yellow used a s  a Cake-
Dye:  A Subsequent Clinical History, etc." T h e  literature of the 
subject has nothing at  all comparable with these papers. In this 
field the author stands easily first among his brothers. 

T h e  chemical and pathological sides of the subject have lately 

been worked out, with painstaking and in the scientific spirit, 
by John Marshall, M.D., of Philadelphia. His paper is to be found 
in the T/zern$cutic Gxzette for Feb. r 5 of the present year. His 
experiments were made upon dogs, to which he fed pure lead 
chromate in various quantities, up to eighty-four grams. Careful 
analyses were made of the products of decomposition going on in 
tlie l~ving animals, and finally autopsies were performed upon their 
bodies. The experimenter found that lead chromate had been de- 
composed in the botlies of tlie living animals, and that lead and 
c l~ ron~ iumhad been absorbed, ant1 that in all cases " t h e  stomach 
showetl no evidence of corrosion." This work of Dr. Marshall is 
altogether excellent. No epitome of it could tlo it justi'ce, and of 
course the workers in this fieltl will read the original paper. I t  i s  
proof positive that lead chrornate could have producetl all the  
effects which Stewart insists i t  clitl produce, in his cases. 

The  work so  well clone by Marshall suggested itself to the pres- 
ent writer at  the time of the newspaper publication of Stewart's 
cases, and dogs were selectetl for tlie experiments. But it was put 
a stop to by two discoveries : ( I )  that the writer clitl not possess 
the knowledge requisite, and (2) that chrome yellow of commerce 
was not lead chromate. This latter discovery arose out of t h e  
analyses of various samples from many nlanufacturers, a few of the. 
results being a s  follows :-

No. of Lead Lead W h i t eI 1 I 1 

Sample .  / C h r o m a t e .  Sulphate. Ii Lead. 1 


47.04 

Samples  analyzed as re-

24.38 
Iceived, and no account 

60.95 
/ t a k e n of moisture. 

No. I was obtained in open market, and bore the name of dis-
tinguished manufacturers. I t  was marked "Pure  Precip~tatetl." 

No. 2 was given the writer by Dr. Henry Leffmann, before 
mentioned. I t  was part of a sample submitted by the coroner of 
Philadelphia to his jury sitting upon one of the poisoning cases. 
unearthed by Stewart. 

Nos. 3, 5, and 6 were from a manufacturing chemist in Baltimore 
who wanted pure lead chromate, and who undertook to obtain it! 
from among his correspondents. These three samples were certi- 
fied a s  perfectly pure. 

No. 4 was given the writer by Dr. Miller, from out of the stock 
of Messrs. Aschenbach & Mrller, who a s  merchants were concerned 
in the Philadelphia chrome-yellow cases. It was kindly subrn~tted 
as being of the kintl used by the bakers concerned III Stewart's 
cases. 

T h e  samples given in the above table are selected a s  being 
typical of good commercial chrome yellow. Efforts continued 
through nearly a year did not result in finding a single sample of 
lead chromate sold as chrome yellow. 

Having ascertained that commerc~al chrome yellow consistetl of 
lead chromate with lead sulphate, and with white lead frequently, 
~t followed that such a compound could produce leatl-Poisoning, 
and certainly would if taken into the stomach during any length of 
time. There could not exist, therefore, any doubt a s  to the cor-
rectness of the views of Stewart, so  far a s  concerned the source of 
poisoning. 

Shortly after newspaper publication of the Philadelphia cases, 
the writer bought and exanlined in Baltimore several samples of 
yellowish baliers'stuffs. None of them contained lead. Rut there 
was no such result with certain kinds of candy. There  was  to be  
had in two of the Baltimore public markets an  abundance of candy 
made from glucose, and colored by chrome yellow. With the 
view of stopping its sale, one of the city papers agreed to collect 
candy samples by means of its reporters, and cause them to be 
analyzed. This was done, and on the first day of search five 
samples were bought in two of the markets. Four  of the five con- 
tained chrome yellow in quantity from o . 1 ~  per cent to 0.319 per 
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cent. T h e  analyses are t o  b e  found in the  GaZti?zore A~tzerican 
o f  April 22,  1888, and are signed by the writer and his co-worker, 
Dr. Will iam Simon. Both  o f  us  had repeatedly bought in the  
markets, and together had analyzed, similar candy with the same 
results. T h e  quantity sold i n  a market on a market-day appar-
ently was not less than ten nor more than thirty pounds. W e  
have preserved samples o f  the  ~naterial, and shall be  glad to divide 
t hem with workers in this field. Such candy, consumed in such 
quantities, cannot have failed t o  produce in Baltimore an abundance 
o f  lead-poisoning. 

From all this we deduce the following conclusions : that lead 
hromate breathed as dust ,  or taken into the  digestive apparatus, 

produces lead-poisoning ; that commercial chrome yellow ingested 
wi th  food-stuffs  produces more quickly the same result;  that 
chrome yellow is a mixture o f  lead chromate and lead sulphate, to 
which frequently is added white lead (2 Pb CO,  + Pb H,O,) ;  
that  none o f  these substances are corrosive poisons; that bakers' 
and confectioners' products not infrequently are colored with chrome 
yellow, and o f ten  are sources o f  lead-poisoning, which may exist 
largely in a community and yet escape detection. Waf. GLENN. 

Baltimore, April 26. 

A Mound in Calhoun County, Ill. 

MR. MIDDLETON,  one o f  the assistants o f  the Bureau o f  Eth- 
nology, has recently excavated quite a number o f  mounds in Cai- 
houn County,  Ill., among them one presenting some features o f  
special interest. T h e  follo\ving descriptio~l is taken f r o ~ n  Mr. Mid- 
dleton's field-notes. 

T h i s  mound, which forms one o f  a group o f  five located on the  
spur o f  a b lu f f  about one hundred and f i f ty  feet high, overlooliing 
t he  Illinois River, stands at the brink o f  a precipice. It is conical 
in form, and ninety-five feet in diameter at the  base. 

A s  the internal structure is the  most  interesting feature, a figure 
is given showing a vertical section, in which W - E indicates the line 
o f  the natural surface o f  the b lu f f ,  as well as  the direction o f  the 
section. 

'I From the  top downward to  the depth o f  fourteen feet," says Mr. 
Middleton, " w e  passed through a layer composed chiefly o f  yellow 
clay ( a )obtained f rom the  surrounding surface o f  the  b lu f f .  Near the 
centre, at thedepth  o f  four feet, was a horizontal bed (b) o f  hard gray 
earth, -apparently muck from the  river, -eight inches thick, and 
covering an area about twenty feet in diameter. Three  feet lower 
was  a bed (c) o f  burnt clay about the  same thickness and extent as 
the  preceding. i l l though particles o f  charcoal were mixed through 
it, no ashes were observed on or about it. 

" A t  the depth o f  fourteen feet we  reached what seems to  have 
been the nucleus or original mound, over which the heavy mass  o f  
clay had been cast at some subsequent period. Over this lay a 
thin covering o f  whitish material ( j ,f ), apparently light ashes, not 
VOre than t w o  inches thick, and extentling on all sides t o  the origi- 
ilal base. T h i s  rested, for the  most  part, on a single layer o f  
stones (g-,g),the  latter lacking several feet o f  extending t o  the  
outer margin. Examining carefully the  stones which formed this 
layer, evidences o f  weathering on the upper side were distinctly 
visible, showing that the  mound must have remained undisturbed 
at this  height for a considerable length o f  time. T h e  thin stratum 
o f  ashes over it seems to confirm this view, as the charred stems 
o f  grass near the  outer margin show that this was produced by  
burning a covering o f  grass which had grown over it. T h e  dark 
spots (d and e) indicate t w o  small fire-beds resting on  the  layer 

" Removing the stones, and cutting a trench through the  low,. 
broad, original mound or nucleus t o  the natural surface o f  the b lu f f ,  
we  found the  construction t o  be as shown in the  figure, -an oval 
basin ( z ) ,  ten by thirteen feet in extent and three feet deep, lined 
throughout wi th  a layer o f  stones similar t o  those above. It was 
filled with the yellow surface soil o f  the  ridge. T h e  stones, which 
bore very distinct marks o f  weathering, were covered with a thin 
layer o f  white ashes mixed with charred leaves and grass. Under  
the  stones, and resting on the natural surface o f  the  ridge, was a thin 
layer o f  decayed vegetable matter. T h e  slopes (i-i) surrounding 
the  basin were o f  yellow clay similar, t o  that  o f  t he  thick upper 
layer o f  the  mound. T h e  dark spots (lz and k )  are small fire- 
beds. 

"Partly under and partly in the bottom layer o f  decayed vegeta- 
ble matter, and exactly in the centre o f  the  mound, was a single 
skeleton (1) lying on the  back at full length, the  feet to the south ; 
but tlie head was wanting. Not a tooth, or particle o f  the jaw or 
skull, was to be found, though careful search was made.  A s  all the  
other bones were well preserved and comparatively sound, except 
that the pelvis and some o f  the ribs were broken, I presume the  
head must  have been removed before burial. T h i s  is the second 
instance I have observed in which the  head was  removed before 
burial. T h e  first was  dug up at Pecan Point, Arkansas. 

" S i x  feet south o f  the  centre o f  the mound was  a small deposit 
o f  burned bones (s),lying on the  natural surface o f  the  b lu f f .  Seven 
feet west o f  the centre, lying on the original soil, were the remains 
o f  an infant.  It had been doubled u p  until the knees touched the  
chin, wrapped in a grass covering, and placed upon its lef t  side. 

" A shell-shaped vessel at the  right shoulder o f  the  large skele- 
ton, and a shell, were the  only specimens found in the  mound. 
T h e  latter was in a stone box or cist two  feet and a half square and 
one foot deep, resting on the natural surface o f  the ridge. Not  a 
fragment o f  bone was found in this box. 

"Ano ther  singular feature observed consisted o f  three small pits 
(n ,  v ,  z ) under the  eastern base o f  the  upper layer. These  were 
three holes, f rom fi f teen t o  eighteen inches in diameter, and one foot 
deep. One o f  them contained particles o f  rotten wood. There  
were several intrusive burials in the  thick upper clay layer, which 
presented nothing o f  special interest." 

It is apparent, f rom Mr. Middleton's figure and description, that  
w e  have in this tumulus a specimen o f  the Ohio " altar-mound " 
type, possibly a prototype. W h a t  he calls the  nucleus or original 
mound is beyond question one o f  the so-called " altars " o f  the  type 
described by  hlessrs. Squier and Davis, and is one more item o f  
evidence that the Ohio mound-builders came from tlie W e s t ,  as I 
have contended elsewhere. CYRUS T H O ~ I A S .  

Washington, D.C., A p r ~ l2;. 

New Sources of Heat .  

I F ,  as I take i t ,  the communication o f  your correspondent " X," 
on  p. 329 o f  your issue o f  April 26, is intended as a sort o f  ex- 
posure, it is t o  be warmly welcomed. 

\Vhat Mr. Blodget has actually done, I cannot say ; but that his 
assertions are extremely inaccurate, I know. He  states that " i n  
all cases where a powerful blast is applied t o  the  limited area o f  a 
melting-furnace . . . the  degree o f  heat generated is greatly i n  
excess o f  the theoretical yield o f  the  number o f  pounds o f  coal con- 
sumed." T h i s  is absolutely untrue. O n  the  contrary, measure- 
ments o f  the heat actually developed under these conditions agree 
surprisingly closely with the  " theoietical yield o f  the number. o f  
pounds o f  coal consumed." T h i s  is well exemplified in Bell's cal- 
culations and measurements o f  the  heat developed in the  blast- 
furnace. 

Mr. Blodget's statement that this excess o f  heat generated over 
the  theoretical yield o f  t he  coal is particularly great in the  Hesse- 
iner converter, is a case o f  astonishing ignorance, or, as I prefer t o  
believe, o f  extreme carelessness in the use o f  words. I supposed 
that every reader o f  Science knew that no carbonaceous fuel was  
burned in the Bessetner converter (except, o f  course, in heating t he  
converter between operations). A new I<eely motor seems to  be 
born. Caveai em$foi*. H E N R Y  M. H O W E .  

Boston, April zg. 


