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When the rivet is put in, i t  flolvs out and fills the 
space thus formed, becoming, therefore, of greater 
diameter at  the middle t.han a t  the ends. When the 
plates are under tension, the rivet will cant, and 
the ring-lilre projection around its centre will pry the 
plates slightly apart, as Mr. Robinson has satisfac-
torily demonstrated by experiment, thus allowing the 
escape of the steani in tlie case of a boiler, a11c1 avoid- 
ing an explosion; while, on the removal of the stress, 
the plates come tightly together again, provided the 
strain on tlie rivet were adapted not to exceed its 
elastic limit. The simple conical reaming-out of tlie 
holes, however, was riot Eound to be just what was 
wanted; as i t  was possible for the metal of the rivet 
to be forced out between the plates farther than was 

wished, preventing their coming together tightly a t  
all, even a t  first. To obviate this objection was the 
object of Mr. Robinson's second invention, which 
consists in cutting out a small hemispherical ring in 
each plate around the rivet-hole, and reaming out to 
this ring, so that when the plates are put together the 
conical enlargement of the hole at  the centre is fol- 
lowed by a chamber in  the shape of a circular ring; 
and into this ' relief-chamber' the metal of the rivet 
can flow out. But, as the amount of metal to be so 
forced out is never to be great enough to fill this 
chamber, the plates are brought closely together in 
the process of riveting, while the action of the rivet 
under great pressures is the same as has been de- 
scribed. 

INTELLIG ENCE PROM AMERICAN SCIENTIPIC STA TIONS. 

GOVERNMENT ORGANIZATIONS. 

Oeologicnl survey, 

Geology. -Prof. L. C. Johnson reports that the 
Ripley group of the cretdceous in Alabama and Mis- 
sissippi presents some curious and interesting fea- 
tures. I t  is an  interrupted formation. Beginning in 
Mississippi, north-west 01 the Corinth group, i t  runs 
southward one hundred miles, and there runs out. 
I t  also appears in the extreme south-east, on the 
Chattahoochee lliver, ill Barbour county, Ala., and 
extends westward to a point undetermined, but not 
reacliir~gthe Alabama Ri ver. I t  also occurs as a wedge 
between the elder cretaceous and the great lignitic A. 

Clienaist~y.-The cl~eiuical divisiori of the slirvey 
is a t  work on analyses of alkaline and saline walers 
from the Great Basin, collected by Mr. G. I<. Gil-
bert and I. C. Russell; notably, the waters of HUIII- 
boldt River, Wallrer Lalre, Pyramid Lalie, Mono Lake, 
Lake Tahoe, etc. There :we also on hand, awailing 
analysis, specimens of water fro111 IIclena hot-springs, 
Montana, from war111 springs of Eniig~.ant Gulcli and 
from Livingston, in the Yellowstonc valley, in Mon- 
tana, collected by Dr. A .  C. Pealc dnring the pa\t 
summer. 

Prof. F. W. Clrtrlre is also engaged upon a complete 
revisiou of his specific-gravity tablcs, which form 
part i. of the Smitl~sonian Constants of ~lature. 

A white porcelain-like (:lay froin tlie Detroit copper- 
mine, near Mono Lalre, California, proves, upon analy- 
sis by Professor Clarlre, to ba a very pure halloysite, 
thus adding ariother to the libt of localities for this 
mineral. 

A mineral sent in frorn Big Springs, Texas, said to 
occur there in ab~uidance, proves to be a n~ixture  of 
gypsum and sulpl~nr,  the latter predominating. 

iMisce1lai~eoz~s. tol)ographical parties have all -The 
returned to the office in Washington. The total area 
surveyed during the season arnounts to fifty-one tllou- 
sand square miles. 

Early in September, while atte~npting the ascenl of 
the 'Three Sisters,' a grc up of peaks in the Cascade 
range in Oregon, Ensign IIayden, who accompanied 

Mr. J. S. Diller in his reconnaissance of the Cascade 
range, was thrown from the edge of a cliff by the 
cr~lmbling of the roclts, and seriously injured. As a 
result of the accident, he has recently had to suffer 
an  amputation of one of his legs. The operation was 
performed a t  Portland, Or. Mr. Diller, in rescuing 
Mr. Hayden, was also hurt, but not seriously, by the 
falling roclis. 

The library of the survey has just secured a copy 
of the 'Codex Cortesianus,' by LBon de Rosny, of 
which eighty copies have just been published in Paris 
(1883). The line of Mexican manuscripts for tlie study 
of the Maya alpl~abet, i n  the library of the survey, is 
now con~plete, with the exception of a manuscript 
in the possession of Sefior D. Alfredo Chavero, i n  
the city of Rlexico. I t  is eiititlecl 'A MS. explana- 
tion in Italian of the Codex Borgiana, by Fabregat.' 
Steps are being talren to secure a copy of it for publi- 
cation. 

Tlie manuscript for two survey bulletins has been 
sent to the government printer: viz., No. 3, ' 011the 
fossil faunas of the upper Devonian, along the me- 
ridian of 7G0 301, from Tolnpltins county, N.Y., to 
Bradford county, Penn.,' by H. S. Williams; and 
No. 4, ' Lists of elevations,' by Henry Gannett. 

Five volumes of the nlonographic publications of 
the Hayden survey are still unpnblished. Tlie gen- 
eral direction of the cornplet,ion and publication of 
these quarto reports has been pnt in charge of the 
director of the geological survey. Tw.0 of these vol- 
uuies are alrnost wholly in type, and will be issued 
shortly. 

The 1,ondon Graphic of Nov. 17 has a double-page 
illustration of the Transept in the Icaibab Grand 
Cafion of Colorado River, which is an engraving re- 
duced from plate xviii. of the atlas acconlpanying 
Capt. Dutton's 'Tertiary history of the Grand Cafion' 
(vol, ii. of the monographs of the survey). 

PUBLIC A N D  PRIVATE INSTITUTIONS. 
Masanchusetts institute of technology. 

TIie new photographic labo~ntory. -Since the re-
cent invention of the gelatine dry-plate, photogra- 
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phy has been advancing rapidly in the ~iumber of 
its applications to the arts and to the industrial and 
applied sciences. The Institute of technology has 
not been behindhand in recognizing this fact; and 
in the new building, now nearly completecl, a large 
room in the south-west corner of the basement has 
been appropriated to the establishment of a photo- 
graphic laboratory, perhaps the first ever constructed 
in connection with a scientific il~stitution, for the 
especial instruction of students in photographic 
manipulations, and for purposes of original research, 
in this most interesting department of applied science. 

The following plan shows the arrangement of a 
portion of the room, which measures sixty feet in 
length by thirty in breadth. 

P, P, are two brick piers surmounted by solid stone 
slabs, and constructed on foundations entirely in-
dependent of the building, in order to avoid all pos- 
sibility of shock or jarring. Upon one of these, brick 
columns are built, which pass through the ceiling into 
the 'fourth-vear ' ~hvsical  labora- . " 
tory, which occupies the room above. 
The other one reaches a height of 
three feet. and forms a solid founda- 
tion for the support of a lleliostat, 
microscopc, spectroscope, or other 
instrument. A arid U are the two 
dark rooms, entirely separated from 
one another by a partition, and by 
a wooden frame containing the gas- 
jet G ,  which is partially surrounded 
on three sides bv sheets of Carbutt's 
ruby paper. S, S, S, are soapstone 
sinlts, the two former of which are 
supplied wlth vacuum pipes for the 
purpose of accelerating filtration. 
T, T, 1; represtlit tables, the one in 
the window being used for printing 
pnrposes, while the others are to sup- 
port photographic apparatus and ac- 
cessories. Gas will be introdneed 
into the darlc rooms over the sinlis for 
lighting when they are not in photo- 
graphic use. I t  will also be supplied at the stnall 
square table in the lalsger clarlt room for heating pnr- 
poses, snch as boiling emulsions. C is a case of 
shelves and drawers to contain boolts, paper, and ap- 
para1,us. 1I is a series of shelves for the storage of 
plates anrl cliemicals. Al is a square wooden box 
resting on the pier, but connecting by an aperture 
measuring ten inches by twelve with the interiol. of 
the larger dark room. This is to contain a lnicroscope 
for researches in photomicrography, the light coining 
from the lleliostat through a small hole in the box. 
The image is thence projected upon a screen placed 
inside the dark room, where the operator can esamine 
it  at  his leisure. This screen is supported upon the 
focusing table B, which rolls upon a track, ant1 may 
be placed at any distance less than thrce nietres (ten 
feet) from the aperture at Ill. The dark room is 
thus converted into a large camera, inside of which 
the operator stands and exposes his plate, while he 
may at the same time be developing another one pre- 

viously talcen. The greatest efficiency, convenience, 
and economy of time are thus combined by this 
arrangement. 

Both darB roams are constantly ventilated by a 
system of double walls, with openings a t  the ceiling 
and floor, whilst the draught of the lamp G is utilized 
to increase the circulatioi~. The light thus becomes 
a source of health, instead of vitiating the atmos- 
phere, as is the case in most dark rooms. The room 
A is provided with double doors, so that the operator 
may leave the room at any time during an exposure, 
without the slightest fear that even the most sensitive 
plate could possibly be fogged by a chance ray of stray 
light. This arrangement, though convenient at  all 
times, will be particularly so when working with long 
exposures of two or three hours in length; and, 
indeed, i t  is only by some such arrangement that 
these exposures become possible. Besides the aper- 
ture at M, a smaller one six inches square is made 
through the wall of the darlc room. This is intended 
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for spectroscopic and astrononlical worli. Either 
window may be closed by a sliding sl~ntter when the 
other is in use. 

Uctween the hriclr columns of the pier P is placed 
a shelf, on wlticll mill be kept a large carboy contain- 
ing a saturated solulion of potassium oralate, from 
wllich the devcloper bottles may constantly be replen- 
ished by mealis of a siphon permanently attached. 
We thus avoid the trouble of continually malting up 
fresh solutioi~s, and at the same time do not require 
to have the cleveloper bottles inconveniently large. 
The I~ypost~lpl~ite-of-soda and snlphate-of-iron solu- 
tions will be similarlv provicleci for, the latter being 
covered wit11 a thin fill11 of oil to prevent oxidation 
from the air. 

The r o n t i ~ ~ e  work of the department will be ar-
ranged somewh~t  as follows. Only those students at  
the institute taking the courses in ~necliariical and 
electrical engineering, architecture, chemistry, natu- 
ral history, physics, and the general courses, will 
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receive photographic ins t ruct io~~.  Each of them will 
be required to perform at  least ten honrs' work, di- 
vided into five clays of t a o  hours each. 

Some esperience has already been attained in teach- 
ing photography upon a small scale (last year this 
department had sixteen sttldents); but, shonld the 
present venture prove a successful one, it is hoped it 
may be adopted by other colleges, and that pliotog- 
raphy may in the f u t ~ u z  come to be regarded as a 
necessary portion of every professional man's collcye 
education. WM. H. PIC~EKING.  

NOTES AND NEWS. 
IT is generally known that  Williams college secured 

a table early last year a t  Dohrn's international station 
a t  Naples. The table may be occupied by any Amer- 
ican scientific scholar recommended by the faculty 
of the college. Any one wishing to use the table 
should send an  application to President Carter, and 
the  application shoultl be acco~npanied by evidence 
of ability to improve tlie unrivalled facilities for 
original investigation afforded a t  Naples. 

Each occapant is expected, soon after his return, 
to give a brief course of lectures at  Williamstown 
on some subject connec-ted with zoological work. 
The lectures by the first, occupant, Dr. Edn~und  B. 
Wilson, forlnerly fellow in the Johns Bopkins univer- 
sity, are to be given in Jarinary and February. 

I n  assigning the table, any regular graduate of Wil- 
liams college will be recognized as entitled to p~ececl- 
ence; but, in case no gracluate of the college worthy 
of the honor is an  applicant for the  position, the ap- 
pointment will be determined as far as possible by 
distinction already attained. The successful appli- 
cant will be a t  once infornled of his appointmerlt, and 
his name communicated to Science and the Anze~icun 
naturalist for publicalion. 

The table is a t  present used by Dr. Samuel F. Clarke, 
professor of natural h i s lo~y  in Williams college, but 
will probably be vacated or1 or before April 1, 1884. 

--The department of the interior, a t  the request of 
the Italian governrner~t, itas iswed a ci~cular,  calling 
attention to the Bufalirti prize of five thousand l i ~ e  
for an essay on the experiuiental method in scieuce, 
and giving the conditions under which wr i t e~s  ni11sL 
conipete. The character of the eisay may be gath- 
ered from t l~e fo l lowin~  extract fro111 Bufalini's will:- u 

"Let  the Icarncd consider, th(!reforcb, whether they can pardon 
me for d;*ring to appeal to the,]] ten after I1,,y deiLtl1, and 
after that every twerlty years, to solve the follomir,g problem: 
the necessity of the experimental method in arriving a t  the 
troth and the rclation of all the scicncos bcing sssnmed, it is re- 
quired to demonstrate in a first p:ut holv f n ~  the said lilethod is 
to be nSed ill scientific arglllncnt, and, ill a R~Colldl)art, to 
what extent each of the sciences has arsilcd itself thereof <luring 
the time that has elaosed sillce the last comoetition for a urize, 
and honr tlioy may b6 brought 10 a more fnlthft11 and coniplcte 
observance of tho nicthod itself." 

-According to Nciturc, a meetir~g mas recent,ly 
held in Sheffield for the prirpose of carrying out, in 
connection with Firth college, a proposed technical 
department liaving reference to the trade of tlie dis- 
trict. Among those who spoke were Mr. BIundella 

and Dr. Sorby; and all agreed as to the desirability 
of establisliing such a departn~ent, and the necessity 
of educating the  captains as well as the privates of 
industry in the principles of their crafts. For that, 
Mr. M~tndella in~isted,  is the true technical educa- 
tion. H e  gave the e spe r i e~~ce  of a friend who has 
just been visiting the Unitecl States, and inspected 
the lneans for tecl~nical educatiorl existing there. 
The tlistinct conclusion was, " that there IS more 
skill and intelligence in -4rnerican irid~tstrial pursuits 
than there is in our English industrial pursuits." 

-At tlie meeting of t l ~ e  Institution of civil engi- 
neers, Nov. 27, the paper read was on 'The  new 
Eddystone l ig l i t l~o~~se , '  by Mr. Williain Tregartlien 
Douglass. 

The necessily for thc co~lstract,ion of a nem liglit-. 
house on tlie Eddyst,one rocks Ilad arisen in conse- 
quence of tlle faulty state of the gneiss roclion which 
Snieaton's tower was erected, arld the frequent eclips- 
ingof the liglit by heavy seas during st,ormy weatl~cr. 
The latter defect was of little irnportx~~ce for many 
years after the erection of Sn~eaton's ligl~tliorisc,when 
individuality I~atl not been given to coast-lights; but, 
with the Ilnmerous coast and ship lights now visible 
on the seas surrounding this country, a reliable dis- 
tinctive cl~aracler for every coast-light had becorne a 
necessity. Tlle tower of the new Eddystone is a con- 
cave elliptic frost,um, with a diarneter of 37 feet at  the 
bottom, standing on a cylindrical base 44 feet in cli- 
ametcr ant1 22 feel high. tlie upper surface forming 
a landing platform 2 feet O inches above 11igh water. 
The cylindrical base prevents in agreat  nleasure the 
rise of heavy seas to the upper part of the tower, and 
has the fu r t l~e r  aclva~ltage of affording a convenient 
landing-platfor~n, tllns adding consiclerably to the 
opportunities of relieving the lighthouse. Wit11 tlie 
exception of the space occupied by tlie fresh-water 
tanlrs, the tower is solid for 25 feet G inches above 
high-water spring-t,icles. At  thc top of the solitl por- 
tion the mall is S feet 6 irrcl~es thick. dirt l i~~isl~il tg to 
2 feet 3 inches in t l ~ e  tliinr~est part of the service-room. 
All the stolies are dovetailed both horizontally and 
vertically, as at  t.lle TVolf Rock lighthouse. Each 
stone of the four~dation-cot~rses was snnk t,o a depth 
of not less t h a ~ i  1foot below the surface of the sur- 
r o n ~ l d i ~ ~ grock, and, was furtller secured by two 17I1inl;z- 
n~c ta l  bolts l+inches in diameter, passing tl~rongll the 
stone ant1 9 inches illto the rock below, the top and 
bottom of each st,o~le bei~lg fox-lvedged. The tower 
colltaills nine roonls, tlie seven uppermost having a 
diarneter of 14 fee( . p ~ ~ d  of 10 feet. a l ~ e i g l ~ t  These 
rooms are fitted for tile accolllnlodatiorl of ttle 

'iglit-kee~el's ''Id stores liecessary for eK-
ciellt main~erlance of ligllts. They are rendered 
as far as nossible firelll~~of. of crallite the  floors bc in .~  
Coverecl Tile stairs all(l of 
iron, and the wintlows and shutters of gun-metal. 
The oil-rooms contain eighteen wrougl~t-iron cisterns 
capable of storing 4,300 gallons of oil; and tllc water- 
tanks hold, wheli f~ t l l ,  4,500 gallons. The masonry 
col~sistsof 2,171 stones, containing 62,1S:3 cubic feet 
of granite, or 4,668 tons. T l ~ efocal pl;tne of the up-

& , 


