
thrusting weapon of some l<ind ; as a smorcl, 
dagger, or large lii~ife. The otlier specimen is 
part of some round, awl-shaped iinplemeiit ; 
and a small fragment of the bone hanclle in 
which it mas fisecl yet reliiaiils attachecl to it. 

The bureau is also in possession of another 
rudely hammered, small iron chisel or celt, 
founcl under somewhat similar conditioi~s in a 
mound in the same section. 

I t  is evident, from what has been stated, 
that n7e cannot ascribe the presence of this 
metal to an intrusive burial. The people who 
dug the pit, deposited here their cleceasecl chief, 
or man of authority, and placed around him, 
ancl those buried with him, the pipes, celts, 
axes, engraved shell-gorgets, and other iinple- 
nients and ornaments, undonbtecll~ placcd 
liere, also, the pieces of iron. 

TVhether the burials were comparatively 
modern or y~e-Columbian, the cricleiice ihr- 
nishecl by these fortunate finds compels us to 
conclucle that the people who inade these pol- 
ished celts and axes, \rho cnrred these pipes. 
who made or at  least used these copper imple- 
ments, and engra~~eclthese shells vith the 
figure of' the mystic serpciit. so strongly re-
minding us of Central-.imerican figures, also 
had in possession these iron iniplements, and 
mere mound-builclers. '4'1iat t l~ is  burial-pit \T as 
macle by the snine people rvho erected the 
monilds of this region cailiiot l ~ cdoubted. 

C'lrzl-s T~roaxas. 

PENNBYL VANIA A NTHB.11 C I T E .  

Sox, of the colnmoi~est articles used, either 
for manufacturing purposes or in the honse-
hold, are frequently those about mliich we have 
the least definite information as to their com- 
position or value. Near the point of produc- 
tion or manufacture, the consumer is apt to 
exhibit the iilost discriminating j~tdgnlent in 
the selection of special brailcls or gracles, on 
accouilt of closer competition ailcl a greater 
variety from mhich to malie a selectioil. This 
is frequently clone on the basis of a personal 
estimate, without substantial facts to warrant 
it. To no natural product clocs this apply 
with greater force, at  the present time, than to 
the Pei~nsjlvania :xiithracites, which are now 
clel.'endecl upon by nianufacturers aild house- 
lieepers, either as a necessary or lusnriant 
fuel, throughout portions of tile entire western 
continent, ancl are used at  points as distant as 
China and Japan. 

Coth the mnnafactuiing and clomcstic con-
sumers are begin~iiiig to realize tlic fact that 
t h e i ~coal ~rurc11:tscd this year c!ocs not seem 

to burn so freely, tZocs not fire with so httlc 
trouble, and does not last so long, as that l ~ i r -  
chased clurii~g the last and previous Tears, or 
oice versa. Where coals of different sizes, 
or from clifferent districts, are oRerecl to the 
trade by the same or competing salesmen, the 
q~lestion suggests itself, what shall we buy :' 

Alnoi~g housekeepers, who arc the smallest 
and inost numerous class of consumers, dis- 
tinction is selcloin recogi~izecl between thesc 
anthracites. By other consumers the coals are 
groul~ed illto those, which, n-hen burned, wil. 
produce either a white or n red ash, specin: 
qualities being arbitrarily attaclied to each. 
Others, again, know only of three ~a r i e t i e s .  
lo,those from the Jlrj oining ancl Lacli-amanil:~ 
fields, or the coals shippecl from the noi.Lh-
ernmost basins o r c r  the rnilroacls running 
through north-eastern Penlisj l\.ania direct lo 
Ke\\ Yorli (notably, the Delamare, Lac.k:~-
wanna, and JVestera, Delaware aacl Irludson. 
ancl Erie rai1n.a~ s)  ; do, those sliipl?eil by tile 
Lelligh valley rnilioacl, ailtl the 62eiitral jail-
ro:td of Xen Jerscy, clown the Leliigh va!lcy 
and, 3", tliose over the Philatlelphia and Ilcnd-
ing railroncl don 11 the S c h u ~  lliill vallcy. :.it11 
ollier clistinctions arc nrbitiarilr made, n lii: 11 
it is not necessary to note. I n  slx~cial locc~li- 
tics, wlie~e :i f a ~ o ~ i t ecoal is largelj used. Ihc 
consumer nil1 speak of one class, that con-
posecl of liis fa\ orite co:il, nhich possibly colne. 
from two or three collieries, with a total agprc- 
gate annual production of less tliail a mi l l io~~ 
toils ; and of a second class, that coinposcti of' 
the coals froill all other collieries, represented 
by an  aiiilual prodaction of over t h i r t ~  million 
tons. I hare aoticecl this particularly in seca- 
tioils of Kew England, where even ail intelli- 
gent consumer will sometimes speak of Ljcli-ells 
valley coal and of all other Pelinsjlrania an-
tllmcites. 

The pressing cleinailtl which has been made 
upon the Geological surrey of I'ennsylvania. 
for some answer as to the fuel-value of differeat 
coals, has lecl me to coilsider .r~hat is the com- 
positioil of Peilnsylvania anthracite, as u pre-
liminary step in the iavestigation. 

Various percentages of fixed carbon have 
bemi assigneci by differeilt authorities to L 
typical anthracite. That rillicll has been most 
generally accepted 112s been about $14,with all 
the accidental impurities, such ns those whicli 
are generally classifiecl uiiiier ash ancl sulphur. 
eliiilinated. Flofeessor Rogers (Final report of 
first survey, ~ o l .  ii. pp. '36'3, 970) gives analjses 
of fifteen spccirnciis of haid, dry Penilsylvailii~ 
anthracite. ~vhich shon- nil a\erage, o l  iised 
cnrl)on, 88.03 ; or ~olnti le matter, S.31 : u" 
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1 , 4 1Clillli1l:~tillg tlie ash fro111 thcsc 
analyses, the perc.entages of' the coiistitucilts 
of fuel are as follorrs : iisecl carboii, '33.8 ; ancl 
lolatile matter, 6.2. This result is identical 
with tlie composition assigneil by Nembcrry to 
:t typical anthracite (.Johnson's cyclopaedia, 
101. i. p.  9'33). 

The range of fixed carbon in the analyses of 
these fifteen specimens mas from 94 to SO ; the 
specimen showing the masin~uin bcing obtained 
from new Pottsrillc, and that showing the 
minimum [rom ncar Pine Grove, both frorn 
the Southern field, in Scliuylkill county. The 
r:lagc in volatile matter in the fifteen analyses 
is from 1.40 to 9.53 ; tlic mininium amount 
bcing in the same Pottsvillc specimen, ancl 
the masilnuin in a specilnen from Black Spring 
(:all. The rangc in ash mas froin %.!I0 in a 
spcciinen from Tamaqua. to 12.28 ill a Pine 
Gro\ e specimen. 'I'hese results arc certainly 
rriis1e:~tling; Lbr i t  has been a long-rccogn~zecl 
fact, that thc coals ohtaillccl in the Soathern 
field do not contain tbe highest pcrcentagcs of 
Kxcil carbon. 

Taylor (Statistics of coal, Icl ctl. 1). (109) 
gives analgscs of a uumbcr of I'ennsj lvnnia 
antliradtcr I eportcd from various soarccs. 
PE, ~.c-el\e speci~nel~sfrom the Rinthcr-Creek 
I):lsin, lnetmceil Alancl~ Chtunk antl 'l'nlnaqua, 
sl-ion~edtllc follo~~ring :-

Carbon . . . . . . .  S!J 21 O2.60 Sij.00 

Volatile ln:%ttcr . . . .  I S  S.OO -1.54 

A s h  . . . . . . . . I 4.41 7.00 I 1 .23  


Six speci~neiis from tlie 1.ehigli rcgion gave -

J.'ised carboll . . . . .  SIj.00 02.30 85.34 
Volatile matter . . . .  7.0; Cl.60 , 1,.36 
i lnh . . . . . . . .  3.!1:3 8.iS 1.28 

1111 of these analyses, particularly those 
given by Taylor, aye constaatly qnotcd in 
nllnlerous descriptions of Pennsylvania antlira- 
cite fonnd in technical publications, both at  
lton~e and abroad. Tlie foreign books and 
journals have beell reporting the higher re-
sults ; so that the opiilion prevails, that the 
hard, dry anthiacite n~ined in tile state will 
range from $10 % to 94 % of tised carbon in 
the market product. Such is, however, not 
tlic case, as recent analyses1 maclc l>y the 
Geological survey show. 

'h'llc resulls xliicl~ Iiare ijcon reyo~tcd in tile 
Rogers aild Tajlor t:tblcs referreti to may bc 
taliell as tllosc of aiialyses of ~iiineralogical 
speciinens, which were i11 most cases carefully 
selected, either from the inined coal or f'onl 
special lsortions of the bed. I n  no case, as 
believe, are the analgses a guaranty of the 
character of thc coal which was being mined 
or ~ h i l ~ p c d  as fuel from tile individual localitie.; 
at  tlie time that tlic samples were collected. 
E.crcn the speciinens which wcre collected in 
considcrahle quantity, ailcl analyzccl ant1 testcci 
for thcir evaporative capacity by Johnson for 
tlic governrncnt in 1812 were not, I consider, 
fair averages of the coal which coulcl be com- 
manded in thc nlarlret from t l ~ c  different mines 
for which his r c s ~ ~ l t s  wcre reported. 

As indications or the compositioii of min- 
eralogical specimens, thc cliciiiicnl analyses 
repoited. by Rogcrs and Johnsoil are of littlc 
scientific value, witliont a iuinnte t7escriptioli 
of tlic physical characteristics and geological 
associations of thc coal for which lheg stand. 
T l~ i s  conclusion could be snbsluntiatcd by n 
tlu~nber of instaiicc~ to ~ ~ l l i c l i  1 niiplit refei ; 
notably, oiie 1~11crc 1rec111cstecl an espcriencctl 
mining-expcrt to c~ollcct duplicate spc~cii~~cns 
kom a point in ollc of tlle 31nmmotli bcd 
mines, ~ ~ h i c h ,  tohen anal3 zed, shon ed. m~1c.h 
in- snrprisc, the follon i11g rcsults :-

'L'hcse two allalyses are ~ ~ o r t h l e s s  indica-as 
lions of the fuel-value of tlle coal, because i t  
would be uilrcasonable to suppose that cither 
one or the other speciinen, showing such a 
wide range of composition, could be taken :IS 

a fair arerage of the coal shipped from tiiii 
mine. Nor are they of scientific value, with- 
out certain facts, conilectecl with tlle occurrence 
of the coal at  this special point, to suggest 
some rcasoli n 1 1 ~such wide differences shoaltl 
exist. 

If  the amount of combustible nlatter in a 
coal is an1  criterion of its fuel-valne, an cssnli- 
inatioil ~vhicll has recently been lnacle by thc 
survcy slioms horn ignorailt we are as to tlie 
actual worth of the different coals .r\ hich TT c 
burn, and readily lrlny be decelveil~ ~ O T Y  we 
by the spccinl characteristics of :I coal ~vliicli 
we inpy have notic.cd, and I)! nhicll we 111a~-
lmrc j~ldgecl of its Ilealing-enpacity. 

Tn order to test tlic value to bc nttachccl to 
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the juilgincnt of ilio ti'atle ill cliserimiiiating 
het~veen different coals, I reqnestecl one of thc 
largest mi11t.r~ anci sllippers of ailtliracite coal, 
who has for a great many years l ~ e e n  eonnccted 
with the mines o w r  a wide nrca in the region, 
to name a numbcr of coals, mllich, b ~ .  most 
consumers, Terc crcclitecl with being of' about 
cqual value. Spccirnens of tliese coals mere 
collected from onc 01. two hu~iclrecl tons. a s  
they wcrc ready to be sliipped t o  rn:irliet ; the 
amount collcctecl f i r  eac!~  annlj sii .  rnngiug in 
weight from one t o  two liundreti pouncls. wl~icli 
was then reduced h j  tlie ordinary mctliods 1101~ 

commonly used in s a l n p l i ~ ~ g  nrly miircral prod- 
uct for qualitative and quantitative tests. Tile 
number of specin~ens obtained in tliis way 
aggregated thirty-three. The  anal j  sis of each 
individual spcciinen is recorcled in  cletail on 
11. xliv. of my Firs t  yeport of the progress 
of' thc anthracite survcy,' issnecl by the stxte 
printer oil the first of this ~ n o n t h .  F o r  our 
prescnt purpose i t  is  not importarit to  refer to  
thc  results in  detail. 

T h e  table of averages which I havc com-
pilecl shows the mean chamcter of the coal 
obtained from thc  morc irnl~ortant coal-beds 
in  tlie Northern field in thc I iciriity of TYilkcs 
Barre ,  in  thc Eastern middle (Lehigh) ficld i11 
the  vicinity of 13azleto11, in  the  TVcstern middle 
field in the picinity of Shenandoah, ancl in the  
Sonthern field on the propcrty of tlie liehigh 
coal arid navigation company, between i\Iauch 
Cll~ink ancl Tamaqua. Tiiesc results are  show11 
in the following table :-

3 ' U.h:~r fo~ i. . . Eastern 111id0Ie . 1 3.713 

5 I l : ln r~ i io t l i  . . . 1C:rsieril middle . 1 4.110 

2 I I'rilnrosc, . . . 1 \Vcster11 ~niclclle . i 3.541 


- -. - .- -- - - - ~~-~ ~ - - .- I- ~ - - -
- ~-

ar erxge of thc t n o  I'rimrose coals indicating 
1.29r-l,, and tlie n l  erage of tlle seven 31am-
~ n o t h  sl)ccirnens 5.4 $$, , lcss fixecl carbon than 
Taylor's average ; tlie minirnum Lised earl)on 
in tlic survey's analyses being 78 as  against 
86 in Taylor's tsblc, :~ilil the survey's masi-  
mum being SS against 32.6. 

These results c \  idcntlj provc, lo,that  the 
s ~ e c i i n e ~ l s  mere collected in  tlie pastnllicli 
for analysis werc sai~ipleil ~ v i t l ~  not sufficient 
cate  ; for with tlie i ~ n p r o v e n r e ~ ~ t s  which h a r c  
hcen nlnclr in  brexker m:~chiricrg, ancl the 
greater cxrc cxercisetl in tlie preparation of 
coal for nmrket, n e  might rc:rsonahl,~ espcct  
to  find the highcr percentages in  the rnorc 
rccent nnalgscs : and,  do ,  tlic necessity of 
c h a ~ ~ g i n gtlie basis upon n~hielr Pennsy1v:inin 
anthracite lias been rated in  tlie past. 

Cr-rartl,c.i A. I\CIII:I,RYEI:. 

IBIPROVEA1fENTS IN TESTING-
ilfACElIATES . 

SOJIEphilosopher has remarked tha t  tlic 
prosperity of a riation is  d i r e c t l ~  in propor- 
tion t o  the success of i ts  people a s  constructors. 
According t o  this maxim, Ari~erica occupies a 
very high place in  tlie list of nations. Wi th  
our almost incxhaustiblc ore-beds, ancl fcrtil- 
i ty  in inventing new processes of m i n ~ n g  and 
working metal, the necessity of becornil~g bct- 
ter  acquainted with the properties of American 
building-materials i s  daily growing more ap-
parent : arid a t  11resent no question is  exciting 

-. - - - - ~ -~ ~- -~~ - .- ~ - ~ - ~ -~ 

~ ~ ~ 
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'l'l~e>ca u ~ l l y ~ c - in thc order of llic pel.cri~tag?of flsrri c:;sbon in tllc Siicl constitur~rts.:Il.c :!r~.:!~rgecl 

I ~ s ~ l t ,compnl isoil of' tlicse R ill1 t l i o ~ c  I ~ O Ic ntlc~ltion nmoilg our eons t~uc tors  lllan 
a11,>:ldy ~ C ~ C ' I I  'Fa\ 101 for tlie ecl to. ai given 1 ~ y  

l'alitlier-CJ cek basiii. shonrs n iile <?iffel cnccs. 

Tllc two Primlose aild .;even Ma~uniotll  spcci- 

rncns rcportcd in  tllc table for thc Soutllcrn 

firld came fioln tlic I'n~lthc:~-Crccl-t l ~ a s i n  ; the 


that  of thc strciigtli of ~na tc l ia l s .  
n l )ou t  two J ems  ago JPess~  s. I?airbanl\s & 

Co. conccivecl the itic:t of 1oc:lting in  Ken. 
Porl; a b t~rcan  so  arrxngcil tlixt pngi i iee~s ancl 
:~ll inlel~estcd co~ild Ir~c iiffh~~clecl an oppoi tttnitg- 


