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in the Swiss cantons. In  Zurich a corn~nunal school 
is described the building for which cost sixty-six 
pounds per pupil, -five times the much-complained 
of London average. There are no fees, and ninety- 
seven and a half per cent of all the children of school 
age are said to attend scliools of this type. The aver- 
age attendance is returnecl as ninety-five, -a re-
marltable contrast to the seventy-two per cent which 
was the average in England and Jlrales a year ago; 
and no proposal for the reduction of school expendi- 
ture can find a hearing as an election cry in Switzer- 
land. Without a mine, a canal, or a navigable river, 
Switzerland carries on extensive cotton ancl silk weav- 
ing, paper-making, and calico-printing works ; and 
the report grows quite enthusiastic on the aniline- 
color works of Basle, an abundant supply of skilful 
chernists being thoroughly trained in such institutions 
as the Polgtechnicam at Zurich, or the Bernoullianum 
at Basle. The report shows that  the higher educational 
institutions are as various in the different coantries 
as they are generous and complete in most. I n  the 
German ernpire there are twenty-four universities. 
The buildings for the Strasburg ur~iversity are now 
nearly complete, and are to cost six hundred thou- 
sand pounds. The department of botany has had a 
sum of twenty thousarlcl pounds devoted to i t ;  that 
of physics, thirty tllousancl pounds; and that of chem- 
istry, thirty-five thousand pounds. The votes for 
lnaintel~ance are similarly ample. The rivalry be- 
tween the universities and the polytechnic schools is 
wholesome, if costly. New buildings are now being 
completed at  Charlottenberg, ill which the worlr of 
the old technical high school of Berlin will be carried 
on. There are many intermediate schools between the 
primary schools and the universities and polytechnic 
schools. The 'Fortbildungsschule~l' of Germany are 
very beneficial institutions. "The work of the primary 
day schools is carried on in evening classes with a 
direct and practical bearing on the occupations upon 
which the pupils have entered. But i l l  every coun- 
try, arid notably in France and Belgium, there are 
night classes provided for the i~istruction of the in- 
dustrial classes in drawing and modelling, directly 
applied to decorative art, as well as irl pc)pular sci- 
ence and general linowledge. Then, agai~r, tliere 
are schools still specialized for i ~ l s t r u c t i o ~ ~  more in 
weaving, in practical mining, in dyeing, and in de- 
signing for every coliceivable liind of artistic manu- 
facture. This teaching is often gratuitous; but, 
where fees are exacted, they are always small; and 
there is everywhere prevailing a system of bourses 
and ~ ~ I l O l a r ~ h i p ~  nieritorious pupils areby which 
enabled to carry on their studies. The state, the 
province, and the commune bear the charges in 
their allotted proportions." The use of museums 
and art-galleries, open 011 Srlnday for the benefit of 
designers, is much dwelt 011 by the commissioners, 
who embody a recommendation of Sunday opening in 
their report. 

Rlr Samuelson and his collengues travellei1 at  their 
own expense, and have spared no esertioil to place 
their facts before the public in a con~plete and useful 
manner. 

THE AGE O F  STEEL. 

The  creators of  the age o f  steel (on Sir Henry Besse- 
mer, Sir C.  W. Siemens, Sir Joseph Whitworth,  
Sir John Brown, Mr  S. T. Thomas, and Mr. G. 
J. Snelus). By W. T. JEANS.New York, 
Charles Scribner's sons, 1884. 314 p. 8 O .  

INthis little collection of biography, tlie na- 
thor has given a very interesting, and we may 
presume thoroughly anthentic, account of the 
lives ancl tlie acliievements of the great engi- 
neers who hare during tlie past generation, 
1850 to 1880, become famous as the ' creators 
of the age of steel.' 

The list given by Mr. Jeans includes 
Messrs. Bessemer, Sielnens, Whitworth, 
Brown, Thomas, and Snelus, but omits Mr. 
&fushet (in regard to mhose claims a somewhat 
sharp controversy is now going on in the Eng- 
lish periodicals), and lnakes no me~ition of 
two great American claimants for hardly less 
honor than is indisputably due to Besse~ner 
himself, -Mr. Kelly, the contemporaneous 
inventor of the pneumatic process ; ancl Mr. 
Holley, the great engineer, who by his mon-
derful ingenuit  in the development of the 
details of the mecl~anical processes involved, 
and by his exceptional genius for designing 
automatic and efficient machineq . brought up 
tlie productiveness of oar American establish- 
ments to double and treble that of those of 
European construction, and, in some cases, to 
sereral times the magnituiie of output for which 
they were originally calculated. 

The sketch of Sir Henry Bessemer is  par- 
ticnlarly full and satisfactory ; ancl the author 
e~iclently feels unlimited admiration for the 
man, as well as  for his ~vorli. He outlines 
the career of the exiled Anthony Bessemer, 
the father of Sir IIenry, whose espulsioa from 
France gave to Great Britain a family of 
whose achievements the worlcl has learned to 
speak as those of its greatest benefactors. 
The father was no less ingenious than tlie son, 
aiid was famous, in his day, for llis success in 
the arts of the gold-refiner and of t j  pe en-
graving and founding. 

The son, now Sir Henry Bessemer, was born 
in England in 1513, a ~ i d  a t  a very early age 
exhibited his predilection for mechanics, and 
especially for its more artistic branches. He 
became a modeller, a designer, and an en-
graver, and invented new processes for use in 
the stamp-office, that mere admired both for 
their singular ingenuity and for their efficiency. 
Losing the hoped-for reward for these inven- 
tions through those delajs and tliose soulless 
methods characteristic of governmelit offices, 
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he turned his attention to other lines of inven- 
tion. producing a machilie for working velvets, 
new t j  pe-making machinery, apparatus for 
rualiii~g bror~ze p o ~ ~ d e r s ,  and other equally 
important and profitable devices. For many 
years previous to the conception of his great- 
est invention, thc yonug man's mind was as-
tonishingly prolific of valuable and remarkable 
d e ~ices and processes. 

111 1853, when forty ycars of age, his atten- 
tion was called to the importance of effecting 
improvements in the then crude forms of ord- 
nance, and tlie unsatisfactory character of all 
ordnance metal. I-Ie clevised a mclthod of 
firing elongated projectiles from snlooth bore 
guns, - a plan whicli had been attempted, 
but unsuccessfully, a t  inter\& of every few 
yeais, from the time of probably its first and 
tolerably successful inventor, Robert L. Stem 
vens, in the beginning of the century. The 
plan mas to a certain degree satisfactory ; but 
it brought out very strongly the evident neces- 
sity of obtaining a better metal for ordnance ; 
and to this problen~ the young mechanic now 
acldressed himself. Studyiag the problem in 
the truly philosophic manlier, he saw that the 
end to be gained was the re~noval of carbon, 
ancl other impurities in the crude cast-iron, by 
some process that shoulcl clo tlie work thor- 
oughly, quiclily, cheaply, and yet give a prod-
uct in the form of ingot-metal. I-Ie saw that 
this coulcl be done k,- a process of oxidation, 
and finally hit upon the idea of performing 
this operation by driving air, in finely divided 
streams, upward from a submerged rcserroir, 
through the mass of molten cast-iron. This 
was tlie illvention of the ' Bessemer process,' 
the greatest invention in the history of metal- 
lurgy. I t  mas as simple, and apparently as 
obvious, a method of accomplishing the worli, 
as  can be conceived : its simplicity and ob- 
riousness are such as inake it seem wonderful 
that i t  had not been done a century earlier. 
The story of Colurnbas nn,l the egg here finds 
a parallel. 

Some inillor and accessory, yet essential, 
inventions mere required to  perfect the main 
iiir ention, which delaj ed success some months ; 
hut they were in tirne perfected by the uncoon-
qner able Bessemer : and tlie process, after 
those dela-s mllicll are inevitable whenever it 
is necessary to overthrow old lnetllocls in the 
introduction of new ones, became commercially 
successfui. It was only, liowever, :~fter Bes- 
senler :mcl his pxrtaers liad btlilt steel-works, 
and had sho~vn on a, full scale hon far his de-
vices wrrc capai)le of yielcling protit, that the 
irori-manufacture, s and the steel-makers were 

induced to accept it as tlie coming steel-malr- 
ing process. 

But the Be~semer process would be of com-
paratively little value, except for the inveiitioi~ 
of the now universal inetliocl of recarburizing 
-after the first operation, that of removli~g 
the silicon and carbon, is completed -by the 
use of ' spiegeleisen ' or of ferro-manganese. 
I t  is this detail that gave tlie inventor success, 
after months of delay, withill sight, apparcnt- 
ly, of his goal. The question of priority of 
discovery of this method of recarburizing is 
still in dispute between the friends of Besse- 
nler and of R. I?. iKushet, and may never be 
fully settled to the satisfaction of either. 
There would seem to be no doubt that both of 
these metallurgists were norking in this clirec- 
tion a t  the same time, and that both hit upon 
it a t  very nearly the same date. The fact, 
however, that Bessemer has never paid royal- 
ties to Mushet, is perhaps tlie best evidence, 
a t  least, of tlie legal status of tlie case.l Ko 
one will, however, question that Mushet was 
on this track when Bessemer was working at 
the same point; and i t  is  most probable that 
he found the solution of the problein at about 
the same time with the more fortunate inr~ent- 
or. Bessemer has hi~nself franB1~- acknoml- 
edgecl the in~portance of hXushet's share in the 
invention clainled for liim. The fact seems to 
be, that JIusliet nsed spiegeleisen, or ferro-
manganese, while Bessemer was still t r j  ing to 
use the oxide of manganese. 

This, in brief, is the history of tlie invention 
of the Bessemer process of making steel, -an 
invention which has, in tlie short space of a 
quarter of a century, colnpletely revolutionized 
some of the greatest of human industries; 
which has reclucecl enormously the cost of 
making the mild ' steels whicli are ]low, con- 
sequent l~ ,  clisplacing iron in every department 
of manufactures ; ancl which bids fair in a very 
few years, even if it  cannot be said to be an 
accomplishecl fact to-day, to convert the iron- 
mannfactnres of the world into steel-manufac- 
tures, and which has thus inaugurated the * agc 
of steel.' 

To make the story of tlie Bessemer process 
complete, the author of this little history should 
have told of the aclvailces made in the I'nitecl 
States, mhcre the work done by Bessemer iir 
Great Rritaii~ was tirst copied, then imploved 
upon, till to-day tht. capacity for procluctio~l 
has becri eiiornlouslj ~licreasetl. wollis ctrigiu:llly 
built for a production of thirty thousand ton-
per year having c a r ~ ~ e d  tlie figure up to froin 

1 Mushct pntcntcd the irrvenlion, but  threc yoar8 Intel. ; $ I -
lowed the patent to lapse by non-payrlient of tile n t n n ~ l r - t : , ~ .  
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a hunclrecl ancl twenty-fire thousand to a hun-
died ancl forty thonsancl tons. This  woncler- 
f ~ i l  gain has been e n t i ~ e l y  clue to  American 
genius, and l~rincipallg to  the splenclicl engineer- 
ing of the late A. L. IIolley, who told his 
friend T h o n ~ a s ,  tlie inrentor of the 'bas ic  
process ' (17~110, when visiting the steel-works a t  
Troy,  loolied for a n  ingot-ino~ilcl on which t o  
seat liiniself after a fatiguing tour of the estab- 
l~slimeiit),  that,  if he wished to find an ingot-
mould cool enough to sit upon, he  must go 
bacli t o  England for it .  

A sBetc11 of Sir William Siemens follows 
tl-~at of S I ~  FIenry Ressemer, ancl a very good 
account is piyen of the so-called Siemens pro- 
cess of making steel. F o r  a short outline of 
the life of this ~vonderfiilly ~ ~ e r s a t i l e  inrentor  
and engineer, the reader m q  t r ~ i n  t o  the col- 
umns of Science for J a n .  I1 ; but Ire nil1 find 
a more detailed story of llis lifc in  the Crea- 
tors of the age of steel. 

T h e  Siemens process of steel-making differs 
froin the Cessemer process, of vhich i t  is in  
some sense a rival, but ~ ~ i t h  which i t  i s  inore 
strictly a coacljutor, in being a slow and gradual 
operation, conductecl llpon the hearth of a rever- 
beratory furnace, -a n  ' open-hearth ' furnace, 
as  it  is often callecl, - instead of being a 
process of rapid reduction in a closecl ~ e s s e l ,  in-
accessible to the operator a t  a n y  time (luring the 
period of change. This  slomiiess of transition 
from the condition of cast to  that  of xvrought 
iron, and the perfect accessibility peiinitted by 
the use of the open-hearth furnace, afforcl the 
n~orliiiian ail oppor t~ i~ i i ty  t o  watch the process 
of evolution of carbon, and to check it ,  if he 
desires, a t  any stage ; t o  increase or tliminish 
the proportions of ally element, as  lie niay find 
it  necessary ; ancl thus t o  obtain with certainty 
precisely tlie quality that  he seeks. I n  tlie 
Bessemer process. the right proportioiis must 
be hit upon a t  tile ~ i g l i t  instalit, or tlie error 
permanently injures the product, ancl caniiot 
be  rectified. 1 n  the Siemens process, if the 
metal is not right when ready t o  t ap  off, the 
operator call readjust tlie proportions of carbon 
or of manganese until he finds, by  test  of 
sampies taliell from the  furnace, that  i t  is pre- 
cisely as  he n~ishes i t  ; arid he can then cast i t  
into ingots with a positive certainty that  he will 
obtain a marlietable procluct. I n  this process, 
too, the refuse scrap, the rail-ends, and other 
?~.;astt. from the Ressemer converter, can be 
norkecl up ; and by i t  a great  marliet for scrap 
wrought-iron is  made. 

A long and sometinles sharp controrersy has 
arisen between the  friends of the two great 
inventors, ant1 especially between tlie friends 

of Siemens and of Martin, who introduced 
this process in  France.  a s  to  the priority ancl 
the relativc merits of the inventions. 'I'he 
true facts of this case are probably correctly 
g i ~ e n  by  a committee of the Styrian metal- 
l~irgical association. 11110 voted tha t  the prin- 
ciple of iiinliiug cast-steel on  the hearth of a 
reve~bera tory  fornace was linon n a t  the begiii- 
niilg of the century. and tliat i t  was success-
fully prnctisetl in Prance in 1 8 G O  ; that  Sir  
William Siemens inl-ented the process of inak- 
ing steel in  the S i e m e ~ ~ s  furnace ;regenerative 
that  Martin cliscovered the proper mixtures 
for the commercial gracles of steel ; that  the 
processes devised by tlie latter hare  been now 
superseded, and are of no present use. There 
is and can be no rivaliy between the Bessemer 
a ~ i dtlie Siemens processes, or their inventors. 
They occupy e a t i r e l ~  different fields of pro- 
duction ; and each is peculiarly adapted to 
making n special kind of steel, and to norlring 
up materials such as  the  otlier is least fitted 
to  handle. Eacli has its place in  our indus- 
trixl s j s tem,  ancl each is of direct and sub-
stantial value t o  tlie other. The  Bessemer 
process ~vi l l  probably malre the bullr of our 
steel rails, and the Siemens process ~vi l l  prob- 
ably supply us mitli the best of boiler-plate, 
for a n  indefinite period of time. W e  shall 
always find a field open to both, and shall al- 
maj s see each taking i ts  own place, ant1 filling 
i t  in  a manner that  the othcr c t ~ i i ~ i o t  inlitate. 

T h e  original Sienreas process was one in  
~vllich tlie carbon mas remol cd from cast-iron, 
partlj- by ililutiou with ~vionght-iron scrap- 
metal, and partly by oxidation i n  the flaiile of 
the reverberatorr furnace of Siemens, and 
also, perhaps, t o  some extent by ' dissociation.' 
This  niethocl of inaliing mild steel ' iiivolvecl 
tlie use of a large quaiititg of scrap, and al-
though :it first a very ecoiio~nical process, 
anel continuing t o  11c eco~iolnical so  long a s  
scra11-iron floodcd the marliet. as  it  tlicl a t  tlic 
first, became ,uiieconon~ical, c o i ~ ~ p a r a t i r e l j  
a s  the price of wrought-iron scrap aclvanced. 
Sienie~is then ii~troclucecl hir so-called ore 
process.' in  R hicll the reclnction of tlre carbon 
was effected by the usc of tlie orci; of i ro i~ .  
The  process a5 no\\ usually condncteti, under 
the diiection of the ngents of tlic inr entor, is 
a mixed o le  and scrap p r o c ~ . ~ .  

T h e  peculiarity of tlie proiluct of the hic~ineiis 
process is the wonderful uniformity. tongiiness, 
and p ~ ~ r i t y  The  nkoqt htringent of the metal. 
cleinaricls of the eiiginccr are r e a d ~ l j  met hy 
the open-hearth steel-11r:tkel ; uncl tlicl most 
delicate shades of qualily arc> obtaiiiecl with 
ail ease and accuracy tliat : r ~2 appro:~clled 1))-
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the  ' vent ' without i a j ~ l r y  t o  the gun. N o  such 
test  was ever dreamed of by any orclnance 
officer, or attempted wit11 any  other liincl of 
orclnnnce metal. 

Sir John  Brown, the proprietor of the great  
iron :mcl steel works a t  SlleMeld, famous for 
the  magnitude of the armor-plates often made 
there, was the first manufacturer in (+reat 
Britain t o  countenance J<esscmer in  his en-
deavor t o  make a new steel, and was tile first 
t o  put  np a Bessenier conrrerter, after the early 
experiments of the ~ n r e n t o r  had inclicated a 
probable success. T h e  armor-plating of ships 
-a n  invention of our countryman, Robert L. 
Stereils of FIoboken -was adopted in England 
during the Crimean war, a t  a b o i ~ t  the time that  
the Einperor N x p o l e o ~ ~  made the  first a t tempt 
to  make armored vessels of service in attack- 
ing the forts a t  Serastopol. Sir John  Brown 
was one of the first of the British iron manu- 
facturers to  fit up  works for the purpose of 
rnaking heavy plate. EIe soon acldecl Besse- 
rner works to his establishmeat, ancl prodnced 
steel For the general market. EIis armor-plate 
is now macle a s  a ' componnd ' plate, consist- 
ing of a n  iron backing, with a facing of steel,-- 
a cornbination of which Illore is  expected than 
from the simple constrnction. T l ~ emagnitude 
of the  woilis may be imagined from the fact 
that  there are  in  use a hundred and sixty 
steam-boilers. supl)lyinp steam t o  the  ainount 
of e l ~ \ e a  tho~~sancl  o r  twelve thousanil horse- 
power. 

Other grcat promoters of the r e ~ o l u t i o n  now 
in progress are  Messrs. Gilchrist and Thomas 
and Snelus : they l~arre done n lnc l~  toward the 
reduction of the cost of  making steel by the 
rnoclern processes, 17y making i t  p o s ~ i h l e  t o  use 

no other known methods of making i l~i ld  steels 
i n  large qnantities. This  is the olily liind of 
steel i n  general use for boiler-plate, for k~ridge- 
w o ~ k ,or for general c o n s t m c t i o ~ ~ .  'l'lle largest 
and finest steamships in tlie norltl are  now 
made of this material, ancl their ~ l ~ a c h i n e r y  is 
gra(Pa11y absorOi11g a larger and larger pro- 
p o r t ~ o n  of the  same l i i ~ ~ d  of metal ; nncl the  
tirne is probably not far distant when i t  will 
haye coiripletely displaced iron for all o ~ d i n a r y  
purposes of engineering constrnction, -as 
completely a s  llas Bctsserner steel displaced its 
rival in the mnnufactnre of rails. 

T h e  great b ~ i d g e  over the Fir th  of Forth,  
with its tn70 spans or  seveilteen hunclred feet 
each, is t o  take fortj-two thousand tons of 
Siemens steel. The  one firm of 1i;lder & Co. 
of Glz~sgow, the pioneers in the introduction 
of the marine c o ~ n p o u i ~ d  engine and o r  steel 
ships, uses some t m c n t ~  thousal~d tons of this 
steel per annum. I n  the ship-bailcling tracle, 
over two hundrecl and sixty tlionsand tons are  
now nsecl each year. 

There are  now over a handrecl and fifty 
open-hearth f ~ ~ r n a c e sin operation in Great 
Britain alone, exclusively for the manufacture 
of the Siemens steel. I t  has been found possi- 
ble to  obtain temperatures sufficieatly high to 
remove phosphorus, that  bane of the steel-
maker ; ancl now llioclerately phosphurettecl 
ores are  worli-ed for steel. 'Yhe scrap-iron usecl 
is  to  a consiclcrilble extent obtained from the 
Bessemer works. which supply rail-ends and 
other waste. 

Space cloes not permit more than a mention 
of the other minor, but ne~er the less  great.  

creators of the age of steel.' Sir Joseph 
Whitworth has, by a system of compression of 
the molten mven,' ancl solidifying ingot, us  a the cheap phosphurettecl ores which hacl pre- 
steel so  perfectly sound ancl free from ' blow-
holes ' that i t  may be used for a tho~isand 
purposes for which ordinary steel is  entirely 
unfitted. This  steel is macle by the orclinary 
processes, and, v-hen poured into the ingot, is  
ilnmecliately placed uncler the pl~inger  of a very 
p o w e r f ~ ~ lh ~ d r a u l i c  press, and there subjected 
t o  a pressure of a thoasand or  two thousand 
tons ; under which enormous loacl every pore is 
closed up, and the steel solidifies in  a compact 
mass of such fineness of structure, that  no 
microscope, and no physical or mechanical test,  
can detect the slightest defect i n  homogeneous- 
ness. I t s  s t r e a 5 h  and i ts  c luct i l i t~ are  such 
tha t  the inventor tests the ordnance which he 
makes of this metal by  securiag the shot i n  the 
gull so  that  it cannot be drive11 ont ; and then, 
firing the charge behind i t ,  the  whole mass of 
gas  res~llting from the combustion blows out a t  

viously been unavai1al)le. The  new rnethocl of 
operation of the Besse~ner  process, which has 
effected this change, and nrllich. as  X r .  Carnegie 
says, has L L  done more for Englanil's greatuess 
than all her kings ancl queens and aristocracy 
together," cons~s t s  simply in  the lining of the 
converter with materials haying a. l ~ a s i creac-
tion, and in the in t rod~~ct iou  of similar material 
with tlie charge. Lime is the base found best 
adapted to the purpose ; and i ts  use has, after 
long experiment the expellditure of much 
time and money, been matle practicable by 
Messrs. Tholiias and Gilchrist, and Mr.  Snelus. 
A t  extremely high temper,?tuics. ant1 in t11~ 
presence of lime, phosphorui will pass fro111 
the molten iron in the convettc>r into tllc lirrle 
with which i t  meets in  the lining of the vessel, 
and which is  a~ldccl btbfore thc I~low ; and the 
steel is  thus freecl from i ts  m c ~ t  pessistel-it and 
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dangerous impurity. Mr. Snelus seems to 
have been the first to work out this prol)lem, 
and it was then perfected by the other iilventors 
mentioned. The success of the process is to 
a considerable extent depeaclent upon the me- 
ch~~nica ldetails of the plant and of' its oper- 
ation, -details perfected, in part, b j  the late 
Mr. A. L. Rolley, one of whose latest inven- 
tions mas a form of rapidly removable convert- 
er especially adapted to this modification of 
the older process. This nenr method has not 
been introduced :ts rapidly outside of Great 
Britain as in that country, where the scarcity 
of pure ores renclcrs it of very great inlportance. 
In the United States tlie abundance of ores 
comparatively free from phosphorus renclers 
tlle steel-malier to a great extent independent 
of the basic l~rocess.' All of the larger 
makers now have their own mines of good
' Besseiner ores,' and do not feel much interest 
in this latest of the great inventions of the 
opening age of steel. 

The ' creators of tlie age of steel ' have ren- 
dered inestimable service to mankind, and all 
mankincl will be interested in reading the story 
told by Mr. Jeans. R. H. THURSTON. 

THE GUAYTMALTEC LANGUAGES. 

Z u r  ethnographic der republik Guatemala. Von OTTO 
STOLL. Zurich, O~e l l  Fussli & Co., 1884. Sf 
180 p., map. So. 

A ramm ma^ of the Cakchiquel la~zgz~aye o f  Guatemala. 
rranslated by D. G. BRINTON. Philadelphia, 
McCc~lla and Stacefy, 1884. 72 p., map. BO. 

To suppose that dialects of the Maya family 
are the only langrlages spoken by the Indians 
of this extensive Central-American republic 
would he at variance with existing facts, al- 
though they corer, indeed, the largest part of its 
area. The present tribes spealiing allophg-lic 
languages (that is, languages helonging to other 
families) are the I'ipil Indians, spealiing an 
Aztec tongue, and now found in two districts 
only (near Escuintla, SalamA, etc.) ; the Pupo- 
luca Indians, on the border of San Salvador, 
belonging to the Mije stock ; and the Caribs, at 
the mouth of Rio Dulce and in the adjacent 
territory of 'Ionduras, who still speak the lan- 
gu -.a of the Lesser Antilles. Otto Stoll, n.110, 
durlng a five-years' stay in the mountainous 
parts of Guatemala, lias made extensive lin- 
guistic and ethnographic studies of the abori- 
gines, has established the above classification, 
aud also mentions the former (if not present) 
existence of two other dialects which m a y  pos-
sibly form linguistic families for themselves, 

- the Siilca on the southern coast, ancl the 
Alagailac on Middle AIotagua River, both 
from the historian Juarr0s.l The first three 
of the above lailguages are illustrated by vo- 
cabularies and linguistic comparisons with cog- 
nate dialects. 

Of sixteen Maya dialects, the learned inves- 
tigator offers a useful ancl complete vocabulary 
extending over three h~lndred terms. Subjoined 
to these are short texts, conversatioils in In- 
dian, historic and ethnographic notices from 
the conquest down to our times, and an elabo- 
rate bibliography. To judge from their lexical 
and grammatic character, tlie dialects have 
evolved, according to Stoll (pp. 173-l75), in 
the following historic olcler from the parent 
language :-

1. Huastec forms the most archaic group, 
now separated from all the others by its north- 
ern location. 

2. iyaya,  with its subdialects of Peten and 
Lacanclon. 

The follonring groups (3-6) have detached 
themselves from the M a p  of Yucatan, and 
their forms are of a much less arcllaic t j  pe :-

S. Txe?ztal group, embracing Chontal of 
Tabasco, Tzental proper, Tzotzil, Chaiiabal, 
Chol, -all in southern Mexico ; Mopan in 
northern Gnatemala. 

4. Poconchi group, embracing Qu'ekchi, 
Poconchi, Poconiam, Chorti, in central and 
eastern Guatemala. 

5 .  Qu'ichb group, complehending Qu'ich6, 
Uspantec (dialect discovered hy Stoll) ,Cakchi-
quel (the dialect studied more especially hy the 
author), Tz 'u t~~ j i l ,  in south-westein Gua- -all 
temala. 

6. Mnm group, comprehending Ixil, AIam, 
Aguacatec, in the western sections of the 
republic. 

Tlie third group constitutes a m~lch j ounger 
branch of the Maya of Yucatan than the fourth, 
fifth, and sixth groups. 

Thc Chlichiqnel language is a Maya dialect, 
spoken on the Upper and Middle AIotagua 
River. and around G~lateniala. the capitnl of the 
republic of the sarne name. I t  n-as therefore 
called also ' lengua inetropolitana ' and - l e n g ~ ~ a  
guatemalteca.' By request of the American 
philosophical society of Philadelphia, Dr. Brin-
ton has just translated and 1)ublislled in its pro- 
ceedings, and also in a handy, separate edition 
quoted above, a Spanish grarnmar of that lan- 
guage, dated 1692,  and composed by an un-
linon,n author. To render the exposition of 
the language, which is extremely harsh of 111 o-

1Sinoa iri deol;~redto be a Mixtec language by Alpbonse L. 
Pinart. 


