
Most of the suecimens obtained were liindls 
identified for  m e  by Dr. Stejneger, of the 
U. 	 S. National Museum. 
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TIIE 220th meeting of the society was held a t  
the Cosmos Club 011 Wednesday evening, May 13. 

Regular Pq-ogram 

Significant Time-brca1,s in Coal Deposiliom: Mr. 
GEO.H. ASI~ISY. 
I n  a study of the results wllicl~ were recently 

published in Economic Geology, it \$.as found that 
one foot of biturninous coal, if deposited under 
present-day conditions, w ~ u l d  require a t  least 
three hundrcd years for its laying down. 

Considering the known variation in the thick- 
ness of single coal bcda, the question arises as to  
whether it  may not prove possible to use a coal 
bed as a measuring rod for the time of deposition 
of other beds in the coal measures. Thus, in the 
case of a bed 15 feet thiclc in one divtriet and 18 
inches in another, if the coal in each ease were 
deposited a t  the same rate, the 15-foot bed re-
quired at least four thousand years longer than 
the 18-inch bed. Study was made to see if where 
the coal was thin there was a compensating thick- 
ening of the adjoining rocks. As far a6 the study 
was carried no such conipcnsating thickening could 
be found. It ma3 therefore assumed that in the 
cases examined the thin bed of coal represents 
approximately all of the deys i t  made a t  that 
point (luring the time requ~red for the deposition 
of the thick bed near by. This resulted from 
either slow growth or time-breaks either in or 
just preceding or following the thin coal bed 
itself. 

A stucly of the rate of deposition of certain 
pcats in Europe leads to the conviction that in 
many cases the difference in thiclincss is due to 
differrnce in rate of deposition, while in other 
cases tlie difference woultl seem to be due to  time- 
breaks or periods of non-deposition. 

The eviclt~nee of these time-breaks may consist 
of " smootll partings," mbich, as in the Lower 
Block coal of Tndiana, may locally show as un- 
conforn~ities between the under- and overlying 
beds, or of smooth partings which are represented 
in other districts by up to 40 feet of shale and 
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sandstone, as in Coal IV. of Indiana. In other 
eases one or t\\o inches of cannel coal or bone 
tnay be representrd in an adjoining district by a 
thick parting, as in the Noshannon bed, west of 
IToutzdale. In  some beds parting3 of clay, shale 
or sandhtone, where they are Itno\vn, arc uni-
formly thin and regular. In other lietls tliry will 
vary from one fourth inch up to 40 or 50 feet. 
In such caws the great thiclcness of the parting 
often s-uggests, even though i t  does not prove, a 
considerable time interval. 

A study of the problem seems to indicate clearly 
that the elements of slow growth and of tem-
porary non-deposition can not he eliminatcd from 
it, and that i t  noilld be scarcely right to  say that 
the rocks forming a parting in the coal, or that 
a certain thickness of rocks above or below the 
coal, may have talccn a certain nunnber of years 
for their deposition, equivalent to the tinie reprc- 
sented by the difference in the thickness of tlie 
coal a t  that point and a t  the point of gieatest 
thickncss, niultiplied by an assumed rate of depo- 
sition of the coal. 

Cretaceous Ueoloyl~of the Carolinas and Georgia: 
L. W. STEPIIENSON. 
The belt of Cretaceous deposits which, with 

certain interniptions, extends along the inner 
margin of the coastal plain from Marthas Vine- 
yard, &lass., to  Cairo, Ill., has its widest areal 
development in the region of southeastern North 
Carolina and northeastern South Carolina. 

In  North Carolina three Crctaceous di>isions 
are recognized. The oldest of 	 these is oi lower 
Cretaceous age, and consists of 	 about 275 feet of 
light colored, coarse, gcnrrally compact or par-
tially indurated, feldipathic, cross kd(1ctl sands 
with inter stratified lenses of 	 massive mole or 
less sandy clays. So far as known these material3 
are non fobsilifelous. Thc beds are separated 
from the overlying Crctaceous 	 strata By an un-
conformity. Employing physical criteria, the d i ~ i -  
sion has been correlated approximately with the 
Patuxent formation of Virginia ant1 l la~yland.  
The n'tme Cape Fear formation was proposed for 
this terrane by the writer in a paper entitled 
"Sonle Facts Relating to the 3lcso~oic Deposits 
of the Coastal Pl,cin of Nortli C~rolina," which 
appeared in 1907. 

The next younger division, vr,l~ich i~ of upper 
Cretaccous age, consi5ts of 500 to 600 feet of darlc 
to black lignitic, irreg~ilaily l)eddrtl and for the 
most part laminated, snnds and clays, mith inter- 
bedded niarinc lense9 in the upper portion. AS 
regards their slructi~ral relations the beds rest 
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unconformably upon the Cape Fear formation and 
are overlain confor~nably by strata of the next 
younger Cretaceous division and by non-conform- 
able post-Cretaceous deposits. Fossil plants occur 
from the base to the top of the division, and 
towards the top invertebrates occur in marine 
lenses interbedded with the plant-bearing beds. 
Both the physical and paleontologic characters 
point to the approximate equivalency of the for- 
mation with the Magothy-Matawan series of New 
Jersey and with the combined plant-bearing Tus- 
caloosa beds, the Eutaw formation and the lower 
portion of the Ripley formation of Alabama. As 
regards more distant correlations ,the plants seem 
to indicate equivalency with the Woodbine divi- 
sion of Texas, the Dakota formation of the western 
interior, and the upper Cenomanian or Turonian 
of Europe, while the invertebrates, which show a 
close faunal relationship with the overlying 
younger division in North Carolina, point perhaps 
even more strongly to equivalency with the Tay- 
lor Wavarro serics of Tcxas and the hIontana 
series in the western interior, both of which 
occupy positions not only above the Woodbine 
and Dakota formations, respectively, but also 
above the still higher Colorado group reprcsenta- 
Lives. There exists, therefore, a difference of 
opinion which mith the present array of facts is 
irreconcilable; and the question of the correlation 
of the division with deposits outside of t l ~ e  At- 
lantic coast and eastern gulf regions must remain 
an open one until additional data are procured. 
In  the paper previously mentioned the writer 
proposed the name Bladen formation to designate 
these beds. 

The third and youngest division, also of upper 
Cretaceous age, consirts of 700 to 900 feet of dark 
gray, more or less argillaceous and calcareous, 
marine sands and clays, conformably overlying the 
Bladen formation, and unconformably overlain by 
Tertiary and later deposits. The beds carry ma-
rine invertebrates indicating approximate equiva- 
lency with the hlonmouth formation of Ncw 
Jcrsey and with the upper Ripley beds of Ala-
bama. Employing the same criteria, the division 
is correlated with the Navarro formation of Texas, 
the Montana series in the western interior, and 
the Senonian of Europe. The name Ripley forma- 
tion waq applied to this division by the writer in 
1007, but owing to uncertainty which has arlsen 
regarding the exact meaning of this term as em- 
ployed in the gulf region it  mill probably llavc to 
be dropped, in which casr the name Burches Berry 
formation appllcd by Sloan to the southward con- 

tinuation of the terrane can appropriately be em-
ployed in North Carolina. 

In  both South Carolina and Georgia equivalents 
of all three of the divisions occurring in North 
Carolina have been recognized, and their approxi- 
mate areal distribution determined. 

The Bantu Maria Graphite Mimes, Bonora, Mem- 
ico: FRANKL. HEW 
The Santa Maria graphite mines which are 

owned by the United States Graphite Company, 
of Saginaw, Mich., are situated about twenty 
miles south and a little east of La Colorado, in 
central Sonora. The country rock is a meta-
morphosed sandstone, ranging in fineness from 
shaley material to conglomerates containing peb- 
bles one and one half inch in diameter. Consider-
able andalusite in  small crystals is  developed in 
the sandstones. The rocks are probably of upper 
Triassic (Richmond) age. They are intruded by 
graphite which has been the metamorphosing 
agent. Intercalated with the sandstones are a t  
least seven beds of graphite ranging in thickness 
up to 24 feet and standing a t  high angles. The 
rocks are considerably folded and the graphite 
beds show the effect sf movement more than the 
enclosing sandstones, so that they are in places 
almost cut off through squeezing, while in other 
places they show thickening. The graphite beds 
are also intruded by granite dikes and in places 
granite forms the walls. The graphite is un-
doubtedly formed through the metamorphism of 
coal beds, which in other parts of the state are 
to  be found in the form of coke, anthracite and 
bituminous coal. The graphite of the Santa 
Maria deposits is entirely amorphous and from 
the main vein averages 85 to 86 per cent. gra- 
phitic carbon. Specimens nlay b picked which 
carry 95 per cent. graphitic carbon. 

Thc material is shipped to Saginaw, Michigan, 
for refining. A large part of the best pcncils are 
made from this graphite. It is also used for a 
lubricant, foundry facings, etc. 

AT the 22lst meeting of the society, held a t  
the Cosmos Club on Wednesday evening, May 26, 
Mr. S. F. Emmons spoke informally on the Cobalt 
mining region. 

Regular Program 
Diopside and its Related Minevals: ARTHTJRL. 

DAY. 
The formation of pure wollastonite from its 

component oxides, lime and silica, and its com-
bination with magnesium metasilicate to form 
diopside, together with a record of the character 



ant1 stability of all the rrlisturei wliicl~ rt.s~tlt 
\v11ci1 0111: of the c o ~ ~ ~ p o n r n t s  cxeensis prcser~t in 
of tlre esztct proportion rrcli~ire!l to  forill tlic 1iiii1- 
eral, cnt:t.blislres t l ~ cpractie;rbilit,y and cffrctivc- 
IICSS of ~ ) h y ~ i c o - ~ ~ l ~ ~ ~ ~ ~ i i ( ' i t l~~iei,lio(lsill solving SIICII 
qurstioiis :la the: ordcr of crystalliz;rt~on Crolir tlre 
inagrlia nlltl tllc stability oE tlrc crj:st,allinc [broti- 
ucts forrned duiing the cooling to  plcit~ilt teru- 
pcraturcs. The relation^ bcturXeil these mlncials 
are  nearly all tbutrctic, illit1 n l ~ r n  con5idelcd in 
connection wit11 previous ~vorli on isoiriorphous 
mixtures, serve t o  illust,ratc! tllc~ certainty with 
which such measurenicnts upon rock-rrlakiiig n ~ i u -  
era15 can br nlaile and intcrprctcd. their freedoin 
from tlepcnilt~ncc on the pcrional judgnient of tlrt, 
observer, tile co~nprelicnsi\-e way in char-~ ~ l i i c l i  
itetcrirrtir differences of physical fonn, aq mcll as 
those of chrmical composition, a re  talten into 
account, and the ready ad:lpta)tility of the system 
t o  providc a Inore cornprehmsivr clas,ification of 
t he  mineral re l~t io l rs  wllenevrr a suRicient body 
of such mcaqured data  sliall have been gathered. 

The scope of the laboratory proLlern, t ha t  is, 
the  irniricnrc domain witlrir~ whicli tllrre mrtllods 
have now bccn succeiifully applied, is shown by 
thc fact t ha t  tllcie miner:rls were stuclied not only 
tlirougll al l  pcrcentagcs of the  coinponcntq, but 
over t l ~ e  entire rangc of temperatures in which 
stable forms occur, eitllcr in the mineral conl-
poundi or their c~ornponcnts-in all, a range of 
,*bout '7,100 ct~ntigmdc drgrccs. 

P l n ~  silica was found t o  poises., threc. stalble 
crystill forms : ( I ) a-tlu:lrt,z-st:ible a t  ordinary 
tentper:itui,es and up to  575' (3.; ( 2 )  8-quartz- 
stitblc from 575" t o  800': ( 3 )  tridgmit,r (crisio- 
I-)alitc)-si,nltlc froiir 800' t o  111~ melting ttemperii- 
turc (l,Ii0Oo). 

1'11rr linlc. Irns but. ont? fo1.111 \vllidt mt~lt.: in 
tlle electric t11c i ~ n t  i i  out of reach of accnr:rie 
pS"'onl'.tl y. 

T,ituct ancl silic;~ con~l~ine  lo  forrr~ 1;~ro eom- 
poirnctr: ( 1) Tile ~r~c~i~;~si l icatc--~.vl~icl~inexists 
two st:tblc crystal f o p i s :  ( a )  \\:oll:~stoirite, st,aF)le 
a t  ortlin:crjr tenij~c~,;ttirrrsnil up t o  1,190' C'.;  
( b )  psm~do-wo1lnr:tonitta. stable from 1,190' to i ts  
mcl(.ing point, J,.ilZ0. ( 2 )  'ihc orthosilicate-
wittt three sinblc crystal fornls \vlrirlr ~ ~ ~ c r o  tlesig-
nated for convenience: a, st:tble frmn 1.410" to 
t hc  melting tenlpclztrlrc. 2,080"; i j r ,  stiible from 

( o n i t ; ~ l ~ l r )  forl l~ only corrcspontls to  rnst:rtii,c-t,o 
on#=ii~incral, diopsidr, s ta l~lc  : ~ t  all t,empcraturcs 
111) to  i ts  llrclting point, 1,:1!)5°. 

The. ~nc~asurrrric~iil,~ nlwdc : ~ t  ( a t -wcrr constant 
~rlosl~heric)presswrr arkti in t he  :rbscnce of n+rtcr. 

The r~rcasurc:inents tlrei~isrlres depend 11por1: 
(1)  tlit: cbcnric;il purity of the corril~oncnt nlirt- 
crals; ( 2 )  the  ai~il i tg t o  rstablisll cql~ilibrintn 
hrtw:cn tllem ai. tllc tcrnpcricturcs \vhrrr the cll2cr- 
:rctc?rislic changes occur wltllin the. tilnc available 
for a lal~orwtory espcriment ; ( 3 ) snflicieritly sen-
sitive and accurate tcniycr:~ture measi~ring devices 
t o  lo cat:^ wit11 ccrtninty every characteristic 
eh:lngc in  the energy content of the system. 

The Alut?tgullio~bIll,ud P'lorr~: Mr. WIIITA~ANCROSS. 
The filuii~gnllion mud ilo~v is a l~lldslitie of nn-

usual character, which took place many years ago 
in  arI cnstcrn tr ibutary of the Lake Fork of Gun- 
nison River a few miles above Lake City, Colo. 
Tire dmnming of the T,ake Fork by this flow 
caused Lakc San Crist,obt~l, a s l~e r t  of mater two 
n~ i l e s  long. 

The flom originated a t  the south end of a high 
ridge a t  the hcad of a, minor h r ~ r i ~ t l  of the P1111n- 
gtlllioll draina.gc. Frorn this point, mitl: an  cle. 
rat ion of about 11,500 fovt, the flow dcscc~lded 
2,500 feet t o  the  valley of the Lakc Fork. four 
~ni lcs  distant from the  source. l'lle m:ltcrial of 
the flom now fills t11c valleys in mhiclr i t  lies to  a. 
probnblc elevi~tion of 150 to  300 feet above tllc 
origiiial hottom. 

Tht? topographic fe:~turesof thc flow are  very 
lxo~~ouneed.It is Irol~ntletl for nearly it,s cutirc 
lrngth by two moraine-liltl lateral ridges of very 
i11arp outline. Ectwccn these t l l ~  flow is usually 
l o ~ ~ ~ e rar~tl  characterized by furrows and trenches, 
linolls and 1lollo~1-s of confused relations rcsem-
) t l i ~ ~ g  someI llose of niotliiictd landslide a r m s  or of 
g l : ~cia1 tleposits. 

Tlrc niaterial of tile flow is rinainly a soft,, ligllt, 
yc!ilow or r1c:lrly ~vli i tr  (1~eonq)osition prod11ct of 
pyroxenc :rntlrsitic I ;I~;L nil irregular frngrnei~ts 
of ilie S: I I I I~  rocl~s,SOIHP arc fresh, while.or" ~vl~ic l i  
111oi.c arcL partly ; i l / t~r(~d. 'l'lle origin of 1 1 1 ~  IIOIV is 
intin~;:tely con~ie~tt'd \vil.h this decoinposcd conili- 
1 ion of the nntlrsitc! :it i ts  Ilcatl. Tt a.pl3oar.i that. 
itt the enil of tltc ridge mentioned n, large ~ r ~ a s s  of 
:iiiifc!~itc. brlocrging to :L cornplex of flows was cs-
tcnsivrly (lero1nposcv3, tlrr pro(11ic:t cwnsisting prin- 

675" lo  1,410"; y,sta.ljle n t  ort1in;~ry t,i~~~ipcr;iturcs ci1)"lly of opalin($ silica, liy~lrosidcs of irou w.nd 
and lip t o  ( i75".  a l n r u i ~ ~ a  aarid gypsin11, forrriin$ soft nrcaly tu:~ss 

Tho inetusilicatc. of lirne eor11l)ines witlr tlle \\-lriclr on sntr~rai.ion with water brcame a liquid 
inr~tasilicatr of rriagncsi:i-possrssir~g two st,:111lc ~nutl. On i.l:is Inass rcitcld less altt.rct1 Iret1-i of 
and three i~nrt:ible crystal fornis, of wl>icli onc nirtlt~~ite. 

http:draina.gc


I t  1s believed tha t  nt  a certain time umi.ua1 
qofteuing of the rnitsi by water cauqed i t  l o  g i \e  
may, and t h a t  the  g ~ e a t e r  par t  of tlie ribil~le flow 
de5cended a t  one tlmc, in the manner illnstr,tted 
by lnixturcs of soil and roclr waste n~hich, on a 
much smaller scale, frequently flow tlonn ravines 
or rriountain slopes a4 a. result of cloutlbu~,ts. 

The Slnmgullion tlow tool< place befoie tlie be- 
ginning of tlie present heavy forest gronth  and 
after the  glaciation which produced the nlolainal 
deposits on the adjacent slopes. 

THE ACADEMY OF SCIESCE OF ST. 1,OUIS 

TIIE academy met a t  the academy building, 
3817 Olive St., Monday evening. May 17, 1909. 

Professor W. E. McCourt, of the  department of 
geology of Washington University, presented :in 
illuitrated paper on "Dia~uondsin Arlcansas." 

Professor McCourt first g a l e  a general account 
of the  properties of the  diamond. and an  account 
of some of the famous diamonds of hibtory. Then 
the general commercial occurrences of the diamond 
were consider~cl-namely, Tndia, Brazil and Af-
rica, whence the  world's supply of diamonds has 
largely come. Diamonds have also occurred in 
the  United States, some of them t o  a size of fifteen 
carats, but nox~here in very large quantities. 

I n  1906, however, diamonds were found deriwd 
froni a parent rock in Pilie County, Arkansas, 
near the town of JIurfreclsboro. The presence of 

11laces. one reaching to a de1it11 of PO5 feet i n  the  
hard, rock; several companies liave located on the 
:rrc>r; and stones to  the ntuulter of about GOO have 
alrez~dy been found. The 1:xrgest stone is six and a. 
half carats. Some have been cut and are  valued 
a t  $104 a carat. Tlle colors vary, most of them 
being 11-liit.e, brown and yellom, thougn one blue 
dianiond has been found and several blacli: ones. 

Yrom these indications this area seems t o  con- 
ta in  a 11:ass of rock similar to the rocli in South 
Africa. Bu t  a s  to  the nmnber of diamonds which 
may be found deeper in tlie peridotitet that,, said 
l'rofe~sor McCourt, i s  n question \rliicli can only 
be settled by actual mining and testing. The 
results which liave been shown by the rriore or 
lcss spas~nodic exploitation, however, seem t o  indi- 
cate a good pronuse. 

Professor Niplier stated tha t  Ire had been un-
able t o  finish his work on elcctrical discharges on 
acconnt of recent developments. He has found 
t h a t  t he  electric corpuscles can be focused by 
means of a fiber of red glass lying on the film of 
tlie photographic plate. lTillen the  positive and 
ncgative ternlinals of the influence machine a re  
groundeu a t  diffcrent points, he finds evidence t h a t  
the corpuscles are  discharging from the  negative 
line t o  surrouniling bodies. They are  also moving 
from surrounding bodies to  the positive line. This 
refracting device seems t o  furnish a way of malting 
further studies on electric fields. 

The follou.ing memorial was adopted in mema 
ory of .Dr. IT. Bug. EIunicke, corresponding secrc- 
txry  of the academy a t  the time of his death: 

tlie roclr in this region, s im~la r  to roclc in ~ \~ l i i c~h  Dr. IIcnry Allgust Huniclie, a t  the t,ilnc of his 
diamonds ne re  found in  Africa, has been knonn 
for some time, and tlie state survey lias mappcd 
one of the areas. The iqneonq rock i s  a peridotite 
wliich lias been pushed u p  through the Carbon-
iferouq and Crctrceons quartzite3 and sandstone-, 
and in places i s  covcr~d by beds of I'ost-Tertiary 
and Quaternary formations. T3ut there does not 
sccm to  have been ally mctanlorpliisnl accompany- 
ing the intrusion of this material. This periilotite 
ir d a ~ k  colored, basic igneous rock which cont'rins 
olivine, al~gitc,  magnetite, mica, and perofiltite. 
I n  some placer the  rock is exceedingly halcl and 
dense, but in others i t  lras weathered to  n yc110~~*-
ish and greenish soft lnaterial to  a depth of f1o111 
twenty to  twcrrty-fire feet. Co~er ingtlie reqion to  
a depth of a font or ro i s  a blaclc g1rnllr)o soil 
~vhich contains fragments of the hart1 peridotite 
and the conntry rock. 

The work in this reqion has not been very ea-
tensivc, but bore Iiolt=, have been made in sevclral 

death on April 5, 1909, had been a mcrnher of the 
Academy of Science of St. TJouis for rather more 
than t\~-elve years, during five of wliich lie Iicld 
the office of corresponding secretary. 

His active interest in evcrytliing appertaining 
t o  t11c labors of the ac:~dcmy is indicnted, not 
only by his contribut,ions to  i t s  scientific pro-
ceedi~lgs, bnt also, to  an  even grratcr degree, by 
his actire participation in the  business of the  
council, in niattcrs of organiz:ction, in the discus- 
sion of questions of policy and in the promotion 
of measures ilcsigned to  broailen the scope or t o  
increase the cisefulncss of the aeadcrny. 

I le  was an  cflectivc speaker, because his out-
look and his sympatllic?~ were both broad ant1 
deep. ~ l l t l i o l ~ g l ~a lrecn debater, he was unifor~nly 
consiilerate of the feelings of others and nemr 
perniittcd liilllself t o  t r ea t  his opponcnt of the 
moment with anything less than tlie most perfect 
courtt:sy. His  spiri t  mas ever helpfnl, encour-
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aging, warnlly appreciative of merit or good in- 
tent, but he was, nevertheless, quick to detect and 
to comment upon faults in logic or on errors of 
any sort. Such criticisms were alrvays without 
rancor and were delivered with a touch of humor 
and with so delicate a tact, that, while they en-
livened debate. they rarely or ner7cr gave olfense. 

As a councillor, hi5 advice was highly valued, 
because he 1ool;cd t o  the end, being not easily 
diverted from thc nnlain objective nor disposed to  
waste tirrle over sidc i5sues or trifle., and because 
he neiillcr underestimated the adtcrfic view nor 
ovcrsta1,ed his orvn. 

In his various capacities, as  adjnnct professor 
a t  TVashington University, a s  a rebourceful and 
able technologist, and as a close stuclcnt of certain 
strictly scientific applications of the theory of 
tl~ern~odynamics, Dr. IIuniclrc enjoyed in full 
measure the respect of tliore who u-ere in a posi- 
tion to  judge his work, and uo achieved his repu- 
tation; but in the minds of liis colleagues of the 
univorsity and of the academy, his truest clairn 
t o  distinction lies in thr exceptional qualities of 
henrt and cbaractrr, which endcared liiin t o  his 
friends, which rvere a constant inspiration to  all 
who came wilhin the sphere of his influence and 
of which the memory constitutes a living monu- 
ment in his honor. 

The Ac~dcmy of Science of St. Louis places this 
record in its archives as  a brief token of respect 
and a s  an expresbion of i ts sense of the severe 
loss nhich the acade~nr and the world have sus- 
Lainrd in his death. 

I',AUNC~T,OT?V. A ~ n ~ c w s ,  
CIIAS. D. STEVENS, 
IT. A. W r r ~ ~ r s n  

THE academy met a t  the academy building, 
3817 Olive Rt., 3fonday, June 7, 1000. 

Profcssor W. E. hlcCourt, of Washington Uni- 
vc r s i t~ ,  exhibited a number of photographs taken 
in Onondago Cave, near 1,c~sburg. Xo., and de- 
scribed the formntions found there. 

Profcssor F. E. Nipher, of \XTashington 1,-niver- 
sity, gave a verbal account of some of liis recent 
work on elcrtric discharge, stating tlrat hi5 papcr 
on the w~l)ject ha9 not yet been completed. 

He ltas rccently obtained what hale the appmr- 
ance of shadow imagcs of glass fibcrr laid across 
the film of a photographic plate enclosed in a 
hard-rubber holder, although the fibers were not 
present. They had heen laid acro-s the film of 
another plate previou~ly cuposed in the same 
holder. When the fibers were present they gave 

blaclr focal lines on the ncgative. The after 
iriiages formcd on the next plate were white 
shadow intagcs. The electrons which came from 
a highly charged line wirc from the negative ter- 
minal of a plate glass machine were on the second 
plate dcflecled away from the lines upon which 
they had been converged in tlie first plate. This 
indicates that  the effect is dne t o  electrons and 
not t o  ether waves or ultra-violet light. 

Experiments of the sarne kind with X-rays have 
given negat i~e results. Previous exposures of 
plate holders to  electrical radiations do not ap-
pear to  affect X-ray images, although this matter 
i i  still under examination. 

Later expcrinlents lo determine momentum ef-
fcets around a n  a~lgle in a wire have been made 
by placing the angle flat upon a sheet of glass. 
It is held in place by means of a fine silk thread 
doubled around the nirc  a t  the angle and attached 
to a helical spring. A photographic plate may be 
sllppcd under the \\ire at the angle. A sheet of 
blacli paper is inselted betwwn tllc film and the 
xire,  and a larger ~ h e e t  is laid down upon the 
glass plate. Tlicsc sheets of paper cut off lumin- 
ous effects due t o  the discharge. If these sheets 
of paper are used a second tiwe during the day, 
ilnagcs of the wire due to previous exposures are 
formed on the plate. The momentum effects pre- 
lio11,ly observed and reported are less marked by 
tliii mctliod, and can only be obtained by placing 
a grounded and laminate(l. condenser plate below 
the sheet of glass upon which the plate is sup-
ported. This deflects the negative particles down- 
ward upon the film. 

It has also been foimd that the smooth alu-
rninuni wire lying fiat upon the shwt of black 
paper in contact with the film, produces under 
pome conditions an image which shows a sharp 
system of wave forms. The brradth of the image 
is about 3 or 4 nlm. a t  the widest part  and inap- 
preciably small a t  the nodal points. The wave-
lm$h and poqition seem to  be affected by the 
anglc in the wire and the local geometry of the 
circuit around the angle. The ware-length is 
about 2 X 3.75 cm. The wave forms reverse their 
po~itions in a symmetrical way whcn the direction 
of thc discharge is reversed. J t  is suqpected that  
the tension on the wire has something to  do with 
trreqc wave forms. 'Il'hcn Ihe tension is small they 
are not observed. There is, hoW~ver, much re-
nlaining to  be done in tlie study of these plie- 
nomcna. 

W. E.MCCOURT, 
12eco~dingBecretary 


