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EVIDENCE OF TWO PRE-3IORAINIC GLACIAL 310VE-
MENTS. 

BY G D. SWEZEY, DOANE COLLEGE, CRETE, NEBRASKA. 

THE valley of Rork River, running souti~rvard through soutliern 
Wisconsin aud northern Illinois, is a very deep pre glacial erosio~l 
gorge, cut through Lower Silurian rocks and filled with assorted, 
incoherent glacial sands and gravels. Artesian n ells go down sev- 
eral hundred feet through these gravels before strilring roclr. The 
region lies to the south of the great terminal moraine. 

Along the bluffs ot this valley, a t  various points, thele is ex- 
posed a conglomerate, composed also of glacial gravels; it is a 
pudrling stone, thoroughly indurated, so as to make an excellellt 
rock for cellar-wallq and the hke;  i n  some cases i~1s cemented 
together by a calcareous matrix, in other cases tliere is a large 
percentage of iron hydroxide in the cementing material. 

I havelong known some of these outcrop*, and hare bee11 puzzled 
by them; but have supposed that they were due to local causes 
affecting the gravels which everywhere fill the broad valley; but 
some more careful observations this summer reveal these facts:- 

1. They rize, In ereiy case that I have observed, ten to twenty 
feet abor e the river bottoms. 

2. They ale overlaid in some cabes by the boulder clay, con- 
taininq unassorted, striated pebhles. 

orite, which he purposes to take in to C11ic:tgo nest year for ar! 
exhibit, 

A further consideration, which would seen1 to imply a consid-. 
erable interval I~etween the two n~oven~ents ,  is that tho Sollow- 
iilg succe~sion of events would seen1 called for to explaizi the 
facts: -

I. A glacial rnlovement bringing the material of which the con-
glomerate is composed, and nl i ic l~ inclucles a.bout t'iie usual pro- 
portion of local and remote ingredients. 

2.  A melting of the ice and floods, surpasjsing in extent those 
of the later epoch, for the conglomerate, as before stated, lie?: 
regularly at  a higher level than the later gravels. 

3. i$,nothes forwarc? movenient of the ice to account for the 
ground moraine ore r l~ i i ig  the conglonierate; and 

4. Anotl~er melting of the ice to deposit the later gi"avc>!s. 

SONE NOTES ON LIGHTIlOUSE APPBEATUS. 

BY J. KENWARD, C.E., F.S.A., BIR~~IBGRIZX, ESGLAAD 

IN 1851, the United fourStates l ~ o s ~ e s ~ f d  sea-lights on the 
dioptric system. I n  1891 the nrlm,ber was of sw-lights 138, of 
harbor lights 626, in addition to about 100 of the srnail apparatus 
called range-lenses and lens-lanterns. 

This magnificent progress in forty years reflects the highest 
credit on the Govern:nent and on its nautical and engineering 
officers. Under official auspices in 1851, a mozt exl~autitive en-
quiry was promoted into the merits of the dioptric or refracting 
system of lights of Augustin Fresnel in comparison w i t h  the 
catoptric or reflecting system which it  had begun to supersede. 
The result having been ascertained to prove a sevenfola supe- 
riority for the dioptric system, the government authorized the 
lighting of the United dtates coast.line 011 an irnposiog scale, anit 
it has eves since taken a watchful nu1 intelligent interest in tile 
advancement of 1igEithouse science, and in the gradual provision 
of the best forms of optical and mechanical apparatus. 

The steps of progress, indeed, i n  lighthouse design and con-
struction have been niany and important. The first home of this 
industry was in France, where the illustrious mathematiriait 
and physicist to whose practical genius the lenliculnr system is 
due, lived his short life, dying in 1827. The celebrated Tour de 
Corclouan. a t  the moutl~ of the Garonne, mas the first ! i g l ~ t h o u s ~  
to receive the netv iiistallation of his lenses. The names of 
Leonar Fresnel, brother of Angustin, of Soleil, Letourneau, 
Lepaute, Sautter, Rarbier, Degrancl, Allaud, R e p a u d ,  Bourdelles, 
Bernard, and others foilom in brilliant succession ir- i  France, ;is 
engineers, constructors. or contributors to the literatcrc of the 

with the region, ~vhich Ivas 111y native county, only on the ex- 
t~eme'edge ot the bluff.; orerlooliing the broad liver bottoms, or 
on the bluffs of ralleys of some width 71-hich were tributaries to 
the main valley wllen its latest bottoms were formed. They ap- 
pear, in  other words, to be renlnants of older grarels ~vhich once 
filled the valley, hut were rr~ostly cut awa,y by the floods wl~ich 
deposited the later, unconsolidated grare!s now filling the valley 
and constituting its flood-plain a t  a level of ten to tivent? feet 
below the  top of the conglon~rrate. In one place the extreme 
face of the bluB, iminerliately below an outcrop of tlie conglom- 
erate, was made up of la.yrr.; of the light-colored, incolierent 
gravels, alternating n7i:h rlark, iron-stained mat.cria1, evidently 
derived f r o n ~  the older co:lglomerate, 1~1jicls tJ;en forn~ed tlie 
bluffs against \ ~ l ~ i c h  tlie strr7snl washed. 

This distinction of age is coi~firmeclIjg the occurrrlzee of the 
ground lnorai~re of the  latest glacial nlovement in this region, 
ove;.Iging the conso1id:~ted grarels. 

Tilere is IIO decisive evitience that the interval b?tnecn these 
move~uenti 1 ~ : ~ s  one of great duration, but the slriking contrast 
i n  appearanre betwee11 the loose g~.arels and the congIonicrate 
tends to irni~res.; one with the idea that the latter is relatively 
very o!d. 90 strilring is this appearance, that a i  one exposure 
which I visited I fouild the owner of the field laboriously digging 
up  an outcro~ping inass of this ronglorn~rate, somewhat harder 
and reclder than usual, under the supyo*ition that it was a mete- 

1 Paper  r m d  before the SebrssBa, Academy of Sciences, Dec. ??, 1882. 

3 They occur, so far as I ran discover, and I am pretty f a r u ~ l ~ a r  subject; while in  the United Klngdom the great family of the. 
Steve~~sons,Mr. James Chance, Dr. John Ilopliinson, Sir James 
Douglass ant1 Mr. Wigham of Dublin, may be cited as equally 
distinguished. 

Nor have the a~~thorit , ies of the United States, xe!~ile availing 
the~nselves Fnllg uf the labors and researclles of 1111 th?:e experts, 
been baclrward in a,dcling American Iiames to the list of Ilor~or. 
To ~rlel-ition only three, General Alexander, Xajor George Elliot. 
and Major D. P. Heap are cvo~t l~y ,  of thc in their sl~ecial wo:.!r, 
country of such nlen of science as Professor 1le.1li.r mlrl Professor 
Newcornit. 

It  is particnlnr1,y to IInjor 1Ieap of ?Jew York !Iiiil; ereclit is 
tiue not onlg in  selecting the i ~ o s t  navel arlc! striiring Corins of 
apparatus protlucetl irr Europe! hilt also i n  proinot i~~gthe  tie-ign 
anti construction in the Sbates, of tile lanterns. Inrups, elockn70rk, 
pedestals, etc. which are indi3peilsable to it. Kajor Picap is the 
author, too, of an excellent con~piiatioi~ on lighthonses. 


Let ilre glance at  some of the past achieven~i~n!s 
:ii>tl present 
resources of lighlllou+e ~cienre.  

During llle past ten or fii 't~eri ?ears :he great estensinrt o f  com-
merce, the opening of nerv the ofpurts, ~nultip>l~cztion stea!ia 
vessels of all claa+es, and the striki11g acccleratioii of tlreir speed, 
have affected li!<hthonses and lightsl~ips in the 111rcc. essentia.1 
points of riurnbcr. power, and c?istiiictivenesu. Tile ellief nnara-
time countries of the :vorld-the Uilitcd States, Great Britain 
and her colonies and dependencies, France, I-lolland, Ptr.ly, and 
Dennlarli, hare el:don.etl their coasts nit11 an irnl:csirf; . r l a y  oi 



SCIE 

lights, and thew neerh are iiot neai ly satisfied. I t  n a i  eloquently 
sdid by the Secretary of State a t  the Iilternalional Marine Con- 
ference a t  Washington in 1889: "The spoken languages of the 
world w ~ l l  continue to be many, but necegs~ty commands that 
the unspoken language of the sea shall be one " Thus the signal- 
lighting of the sea-coe5ts and of the ships traversing the sea is a 
work t ~ u l y  and emphatically international -a work which 
neither In ~ t s  magnititde nor its variety suggests any notion ot 
finality. For inutance, the English Admiralty published in 1862 
forty notices to uiarlners in relation to lights, buoys, da~lgers, 
etc., in all the 15 orb-. In 1892 its similar notices amounted to 
over 600 

The cons~derdtioni of power or intensity and of clistincti-oeness 
uele  raturally on the numerical increase of lig2ithouse~. The 
early illuminating apparatus of Fresnel and his successors were 
mainly confined to two forms, fixed and revolving, the latter 
being approximatrly from six to eight times as  powerful as the 
former, the four-wick vegetable oil flame being the brightest 
il lu~ninant in both. Subsequently composite lights of both fixed 
and revolving sections were adopted, as well as more effeclire 
flames. Next followed the important enhancement of rerolving 
apparatus by the holophotal system of Thomas Stevenson, who 
also introduced the use of condensing prisms and of mirrors for 
fixed lights, and who lastly, after many minor irnprovernents, 
suggested the maximum size of lens yet attained, called the hyper- 
radial-a light particularly suited to  great headlands and other 
stations where ranges of visibility of thirty or forty miles are 
necessary. The increase pa rip as st^ of the potency of lamps -
thanks chiefly to the unwearied and intelligent labors of Sir 
James Douglass with petroleum, and of Mr. Wigham of Dublin 
with gas -has given due effect to these great developments of 
dimension. The first-order rerolving light shortly to be estab- 
lished on Heceta Head, Oregon, the work of Messrs. Chance of 
England, is an example of the holophotal system with twenty six 
prisms of a radius of 920 millimetres. Mosquito Inlet, Florida, 
erected in 1887, is an example of a hyper-radial fixed light of 
1330 n~illimetres radius, with prisms, on the holophotnl system. 
This was constructed by Jlessrs. Barbier & Co. of Paris. Dondra 
Head and Barberyn, Ceylon, are examples of hyper-radial rerolv- 
ing lights without prisms, and with lenses of 80' vertical angle. 
These lights are the work of Messra. Chance. 

Power or intensity of beam has also been attained by super- 
posing one lens apparatus on another, increasing pro  tanto the 
total effectivenessof the light. Mr. Brown of Lewisham, Eng-
land, was the first (in 1869) topropose this arrangement of lenses, 
and Mr. CVigham of Dublin the first (1872) to carry it out in some 
fine Irish lights constrricted by French makers. AIessrs. Chance 
have since constructed striking examples of the biforrn type for 
Bishop Roclr ancl Round Island, Scilly Isles, for the Bull Roclr, 
Ireland, and for the Ecld ystone, English Channel. 

ii further n~ethod of intensifying lighthouse beamsis the elec- 
tric illurninant. Here the United States hare not been backward 
in followiilg the ex>imple oP Great 13ritain and France, though 
the American use has been more conspicuous in buoys and 
beacons than in sea-ligl-l!ts like the St. Catherines in England, the 
Isle of May in Scotland, or the Cap Grisnez or Ushant in 
France. 

It is, however, beginning to be understood that the electric 
light in its present conclition is not, save in  a few cases, to be too 
strongly recom~~iencled for lighthouhe service. Its cost, w i e ~ l  ap-
plied to large apparatus, both for instalment and for mainten- 
ance i ~ ,  \cry considerable, and in thick weather its superiority of 
penetration to the rays of gas or oillamps of the present imposing 
dinlensions is x mucli controxerted point. I t  is, indeed, a mixed 
question, for the hghthouse engineer and the fiiancial secretary, 
to be determined according to the  nautical and economical con- 
ditions of each station. Pe t  i t  must never be forgotten that the 
true way of estimating the con~bined effectiveness and expense 
of a liqht 13 trr divide the units of first cost and annual mainten- 
ance by the (units of power or intensity. 

A rnore important cousitleration seems to be that of distinctive- 
ness. The early French plan of making a portion of the appar- 
tus of fixer1 optical sect~ons and a portion of revolving optical 

sections has the obvious di~ability of inequality of range where 
the light is white throughout or red throughout, so that a vessel 
observing the flash at a certain distance can only see the fixed 
bean1 a t  a n ~ u c hless distance, and can only know the true char- 
acter of t l ~ e  light after aninterval more or less prolonged. When 
color is used for the revolving portion this difference is no doubt 
much diminished, but it  is still too great. A light wholly of re- 
volving sections is preferable for all purposes in  these dsys or" 
high speed and multiplied traffic. And it is the revolving light 
that affords a mucli greater number of characteristics than the 
fixed. The group-flashing system in double and triple series by 
optical combinations, first introduced by Dr. John Hopkinson 
and Rfessrs. Chance in 1875, has been adopted all over the world; 
and the gas group-flashing system of Mr. W~gl iam,  of about the 
same date, has been extensi-oely wed in Ireland. Combinations 
of red and white flashing lights, where the former is lendered 
as powerful as the latter by special optical contrivances, have 
been repeatedly employed, especially by Messrs. Chance. 

A very valuable form of distinction largely adopted in modern 
times, is the occulting light, that IS, a fixed beam interrupted by 
a short darknessinstead of a long darkness interrupted by a short 
flash as it] a revolving light. The sharp contrast of dark and 
light is thus substituted for the old fixed light. and this is par- 
ticularly raluable for ports and harbors where shore and ship 
lights are now so much more numerous and powerful than before. 
A very simple form of clockwork, designed by the writer, gives 
movement to the occulting screens for small lights and to the 
vertically dropping screen which is preferable for sea lights where 
the occulting system is accounted powerful enough for a sea-
light. In  occulting lightscare should be taken that the duration 
of darkness should be sufficient to affect the eye sensibly, as, for 
instance, two seconds a t  least. There is a groming tendency, 
also, to make the flashes of revolving lights too short in duration 
or too quick in recurrence. The difficulty of identifying a light 
and of taking a bearing by it is thus much increased, and the 
wear and tear of the mechanism for rotating the apparatus becomes 
very serious despite the recent expedient of a mercury trough in 
which the framework revolves. 

The most approved optical and mechanical arrangements for 
our lighthouses nould be of little avail if the aliment oil or gas, 
which sustains the greater number of them, were of unsuitable 
quality. As regards gas there need be no other provision than 
that made for the town or harbor supply near the lighthouse. and 
the only need is to use i t  with adequate pressure in  a n  appro-
priate burner in single or multiple jets or rings. As regards oil, 
the different vegetable varieties, the chief of which was colza, 
ha\ e now nearly fallen into disuse, giving place to petroleum in 
some of its many forms. The luminiferous properties of good 
oil and good gas are almost equal, but the cost of petroleum is 
not more than one-fourth that of vegeteble oil, and not greater 
than that of gas, while its extreme pliability and convenience 
make it quite as valuable as gas. The lighthouse world is in- 
debted to an American, Captain Doty, for first showing, twenty 
years ago, how mineral oil could be used in a multiple-wick 
burner, and it  is indebted also to Bmericafor the largcst and best 
supplies of the oil itself. The only drawback has been the un-
doubted greater risk of fire and explosion, but even tixis has been 
obviated by the introduction of the variety called "heavy min-
eral oil," which, having a flashing point of 240' to 2709, is almosb 
absolutely safe. It is now generally used in Europe. 

The improvement of burners fit for mineral illunlinants has 
proceeded, as I hare said, wellnigh to perfection in the  hands of 
the Trinity tlouse of London and of their lateetigineer, Sir James 
Douglass. His six-wick burner is of the power of about 900 
canclles consuming about qCof a gallon per hour ; his ten-wick 
burner is of about 2,200 candles, consuming about l?, of a gal- 
lon per hour. I believe that  no form of the Doty or an? other 
oil-burner equals this. The pressure-lamps of Me~srs. Chance 
used with such burners seem to secure the n~aximum of advan- 
tage in the focus of any dioptric sea-light. Very much excellent 
work, however, in the way of improvement of burners: has been 
achieved by Major Heap and by IIr.  Funclr, his assistant, a t  Tamp-
kinsville. 
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I t  is a singular fact that. despite all the improvements of the 
dioptric system and the vital urgency of the matter, theside and 
mast lights of vessels still remain to a large extent in so imper- 
fect a condition. In Paris and Birmingham, the only seats of the 
manufacture of dioptric lights, ship lights with true lenses hare 
long been constructed on the same principles of the sea-lights 
which have a radius thirteen times as great. The writer has 
long urged, both publicly and privately, the employ~nent of niore 
powerfu! lights a t  sea, and more particularly the equalization of 
the p o w a  of khese lights by using electricity in incandescent 
lamps of unequal intensity, in the colored side lights, so that 
meeting or passing vesscls shall understand the course and char- 
acter of each other a t  much greater distances than are now sanc- 
tioned 't:y statutory roles. At the International Marine Coafer- 
ence in  TVatihington, in 1889, the subjrct of ship lights m-asamply 
discusseci with reference to azimuthal ranges and vertical direr- 
gences, aiid tlie conclusions formulated are being no\\- interna- 
tionally a.doptecl. But the question of greater intensitg of beum 
and of eqzc,t1;2y of bcnwz, does not appear to have been considereci 
in relat,ioi: to the greatly changed conditions of vessels tl~ronging 
the high and narrow seas in these days, and to the ever-iucreasing 
frequency of a.ccidents by collision a t  night. I earnestly hope 
that the authorities of the United States will yet again talie the 
initiative ira effecting this final improvement in ship lights. 

In  closing for the present t'llese few remarlrs on lighthouses it  
is impossible not to give expression to feelings of admiration for 
the liberal ancI enlightened policy of the United States in main- 
taining the lighthouses of their immense coast-line free of toll to 
all the maritime worltl. Anlerica sets a shir~ing example to 
many an older country in this as in m-iny ocher wajs  May lier 
nlaritinle :i;osperity abuntlailtly increase I 

BY ALBERT S. ASITMEAD, M.D., NEW YCRK CITY. 

I HAVE tieen iatroclucecl to a ,!wpanese gentlemail, aged 23, liv-
ing in Brooiill;n, who is tuldergoing treirtmerlt by Dr. Benjamin 
Apres for scarlet-fever. As this is the first case of ~carlet-fever 
I hare ever seen in a Japanese, I report it to c u u .  To-clay is the 
t,wenty eighth clay of the disease. There has b ~ e r ,  no ternperature 
during the last two weelis. Desquamalicn has been general for 
three weeks, mostly behind the Bnees and about the shoulders. 
He has now scaly desquamation on the palrns and soles ; noticed 

ELECTRICAL NOTES. 

IF a student of molecular physics had been asked a few months 
ago for an explanation of the phenomenon seen when an elec- 
trical discharge is passed through a Geisslel tube, he would not 
have hesitated in his reply. He would have shown, frum the re- 
searches of J. J. Thomson and other3, that & l ~ e  phenomenon, in  
the case of the non-striated discharge, is akin to that of electro- 
lysis, that disassociation was a necessary acccmpaniment : that,  
in the cake of the striated discharge, tlie clectricily was carried 
palt1-y bv convection and partly by electrolysis, that this was 
shown by the fact that the conduction did not proceed with the 
velocity of light. that each stria was a place where electiolysis 
was talring place, and each (lark hand a place where tlie t7it.i;-

tricity was carried hy convection, that the reason why the dis- 
charge was not produced mith mercury vapor is that it  ca.nnot be 
disas~ociated, snd  that the reason that it  takes place ~o readily 
with other gases is tijab the converse is the case. 

But the recent worlr of Herr Hertz and Dr. Lenard has caused 
considerable doubt to he thrown on some parts of this theory. Not 
that the tl~eory as given above may not I)e true after all, but it  
must first explain the phenomeaa discovered hy the above-named 
scientists, and at present this seerns dificalt. 

A short account of them is as follows : If \vc take x Crookes 
tube, i e., a tube in which exhaustion lias been carried to such a n  
extent that the discharge is no longer visible, except where it  
strikes upor1 the glass, or some other solid or phosphorescent 
substance, Ire find that, as the exllnustion progresses, tlie rays 
issuing from tlie cathode, aiid producjnq incandesceare or phos- 
phorescence, instead of passing directly from the cathode to tlie 
anode, tend to move in a straight line, nol.mal to the cathode. 
This discharge has been supposed, one might almost say proved, 
by Crookes, in a xeries of most nlasterly experiments, to consist 
of liiyhly chargrcl atoms of gas, repelled with great violence from 
the cathode. As the exhaustion becomes Ellore and more tho^ 
ougli, fewer and fewer atoms are left in the tube, and conse- 
quently the trajectories of the atoms become more and more 
nearly straight lines, and, if the tuhe is 11ent a t  an angle between 
the electrodes, the discl~arge will strike against the glass. 

If this is the real nabure of the discharge, it  would seen1 on 
first sight that it should not be able to pass through a ~netallic 
substance. Yet it has been discoverecl hy Herr Hertz tha,t this is 
not the case, that it  passes readily through thin metal plates. 
From these two facts, that the discharge takes place in straight 

first by the patient 011 the backs of the hancls. The tl~roatsho~vec! 
very marker1 s y m ~ t o m s  and is even now very distinctly reti and 
inflamed. Highest teniperature 103a; no albumenaria, 

I content myself with this short sketch, as, I think, Dr. Ayres 
will ~ n a k e  a illore complete report. 

I am the more interested in this case, as it is supposed that the 
Japnnesc have a n  iminui~ity from scarlet-fever. I have tried, 
witllo~at success, several times to inoculate a Japanese subject 
with the disease, in the hope of produciiig a protective virus. 
Nore recenkly I inoculated two children who had been exposed to 
the contagion of scarlet fever with the blood-serum from a blister 
on the body of a child who, having had scarlet-fever previously, 
xvas artificially immune. 

These children, whether protected or not, did not take the dis- 
ease. More recently still, I have inoculated two cases of scarlet- 
fever with pure blood-serum from a blister on the bodg of an 
adult, who was also artificially immune. The inoculat,ions were 
made in the arms on the third, fourth, and fifth days. In these 
latter cases there mas no effect if diminished desquanlation is not 
t o  be considered as one. Both cases ran a mild course. I t  is my 
opinion, on which, having so little to go upon, I would not insist 
too strongly? that blood-serum from a n  artificially in~mune  sub-
ject has a virtue, if not curative, a t  least preventive. Dr. Seward 
of the Wi!lard Parker Hospital promised me to make a further 
investigation in the scarlet-fever wa.rd of his hospital. 

I have given you these facts to show you what reasons I have 
to be particularly interested in the case on which I have sum- 
marily reported. 

1 Cornmuuicated to the Tei-1.-Kwai. 

lines, and that it passes through thin metal plates, Dr. Lenard 
conceived the idea, that it  sl~ould be possihle to procluce the dis- 
charge in a Crookes tube and nlalre it pa,ss out into Ihe air, and 
the experiment, mflien tried, prored successful. 

The apparatus uqed waq as follo\rs: A Crookes tube, whose two 
ends wr will call A and B, h?d t h e  cathode electrode sealed in a t  
A .  This \\as of the usual form, and projected some dl-tance into 
the t~ihe.  The anodc conriited of a tube of alanlininnl, only a 
little srnallrr than the s:ze of the glaas tub? containlog it, and 
surrounding the cathode. On the discliargr laking place it 
would, instead of passing directly from the catllode to the anode. 
as in the case where the gas was not so much rarefied, proceed 
norntally from the cathode and out of the open end of the alu- 
minium tube constituting the anode and stlike against the glass 
at  the other end of the Croolces tuhe. In these experiments, that 
end was cut  off, and a metal plate cemented across the opening. 
In  the middle of this metal plate a small hole, 1.7 millimetres, 
was drilled, and this was covered by a sheet of aluminium, .0003 
.millimetres thick. Consequently, when the di~charge struck 
against the alunliniunl plate, the latter being permeable to it, i t  
passed out into the air. This was shown by a luminous discharge 
just outside the sheet of aluminium, and by the fact that phos- 
phorescent substances placed there behaved in the same manner 
as when exposed to the cathode discharge in a Crookes tube. If, 
in place of air, other gases were made to surround the aluminium 
plate, very different effects were obtained. If the gas was hydro- 
gen, the discharge, after passing through the aluminium window, 
was not scattered so much. If carbonic acid gas. the scattering - ,  -
was much greater. Dr. Lenard points out that, as  all gases a t  


