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profound truths from the partisan testimony of 
each witness. 

The most expensive and important of the 
organizations studied by the commission is the 
signal-service; and considerable interest at-
tached to the testimony of Professor Abbe, 
himself a member of the National academy of 

sciences, as it was hoped he would contribute 
facts favoring its transfer to a civilian sci- 
entific bureau. I t  is difficult to believe that 
he does not appreciate the strong arguments 
on this side of the question; but, like most 
government employees, he has chosen to con- 
sider the commission as an aggressive body, 
inquisitive as to whether the laws of congress 
have been properly carried out by his branch 
of the executive : he has therefore not touched 
upon questions of the general policy of the 
federal government, but has simply defended 
the present administration of the signal-office 
as being quite eficient and economical, and 
is especially strong in his defence of Gen. 
Hazen. He thus leaves it to his examiners to 
penetrate to the core of the matter, and to show 

that the proper interpretation of all and even 
of his own testimony affords an unanswerable 
argument against a purely military adminis-
tration, and rather in favor of a purely civilian 
business and scientific one. The committee 
has evidently failed to obtain an exposition 
of the arguments for and against tlie present 

management of such institutioils as the naval -
observatory, the signal-office, nautical alma-
nac, geodetic survey, etc. 

THE JEFFERSON PHYSICAL LABORA-
TORY. 

THEJefferson physical laboratory, which has 
recently been completed at  Harvard university, 
is a three-story brick building with a basement, 
the floor of which is nearly on a level with the 
surface of the ground. The building is 209.4 
feet long. The two wings are 67 feet square, 
and are connected by the main walls of the 
building, which are 46.8 feet apart. The 
ground-plan thus consists of two squares con- 
nected by a rectangle. The longest line of the 
laboratory runs very nearlyeast and west: there 
is therefore a great southern exposure, with no 
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trees or buildings near the laboratory to inter- 
fere with the employment of sunlight for optical 
purposes from darjn to twilight. The west- 
ern wing contains no iron, all the gas-pijres 
:rncl stearn-pipes being made of brass. This 
wing has a separate entrance, ancl can be iso- 

EASEIIEST. 

A, ~rrorksliop; B, forge; C ,  battrry.room; D, fire-room ; E, coal ; 
K, rnercliry-roorn; U ,  recei~ing.rooma; 11, specini inrestiga- 
tion rooms; 1,const;int-temperature room; J, engine.roo111. 

lated from the eastern wing. which contains the 
large lecture-room and the elelnelltary labora- 
tory. The ribrations resulti~lg fro111 tlie move- 
ment of classes are tli~is ohriated in the mest- 
ern portion. Each rooin in the basement and 
first floor of the western encl is proricled mith 
brick piers, ~ ~ h i c h  are so arrangecl that instru- 
inents placed upon the sooth-west or the north- 
west corner piers can conlmand long lines of 
sight east anel west, ancl north and south. I n  
the centre of the wester11 ning,  below the floor 
of tlie base~iient, is constant-temperature 
room. This room is a t  the base of a tower, 
the walls of n hich are at  least a foot from the 
main tvalls of the building. This tower rises 
to the roof, from which, however, i t  is entirely 
separate. I n  this way the effect of the wind is 
pieventecl from communicating vibrations to 
this iuller towel-. I n  the tower are placed 
lalge shelves of slate. which scrve ns piers 

F I R S T  FI>OOtl .  

A, E ~ C Cunder l~cti1rti-roo111; B, first-story riibiilets; C ,  pr('l!a-
ration-room ; D, recitat.io11-room; $2, professor's room ; l?, bal- 
ance-roow ; G, special investig;xtion roolns; 11, elevators. 

on the secolld ancl third floors. The arrange- 
ment of roorns in the wester11 wing is such 
that any room can be entered from the main 
11nll withoot going thro~igh any other room. 
i\Ioreover., two or more rooms c:~n be thrown 
together if any experiment cleman(ls such an 
arrangement There is gas and nater in cach 
room. Provisiol~ is also made for a line of 

sight entirely mithin the building nearly two 
hundred feet long. 

The portion between the two wings is cle- 
voted to recitation-rooms and cabinets. .\. 
lecture-room capable of seating an audience 
of three hundred, is placecl on the first floor of 

SECOND FLOOR. 

A,  lecture-room ; B, second-story eabinetfi; C,  profeaeor'a room ; 
I), elevator; E, professor's room ;F,library; (+, optical rooms; 
El, Itucnforli lecture-room; I, aound; J, special investigiltion 
room ; I<,chemical laboratory ; lL, recitntion-room. 

the eastern wing. Imlilediately over it is thc 
large elemelltary laboratory sixty by sixty feet. 
Connected with tlie latter are several rooms for 
special investigations, mllich do not require the 
great steadiness of the western end. Immecli-
ately beneath the lecture-room is the workshop, 
together with a battery :%ntl a niercury-room. 
Power is convexed to the workshop througli n 
larqe tunnel which connects mith nn outside 
engine-house. in which is placed a twenty-fire 
horse power engine ancl a seven horse power 
gas-engine, together with two clynamo-electric 
engines. 

The grouncl upon which the laboratory is 
placed consists of gravel, with n substratmn of 
clay, which, however, is below the lowest fouu- 
(lation of the laboratory. The nearest street 
is more thnn thrce liiindred feet distant, ancl i t  
is found thnt no prejuclicial xibrations are com- 

.\, elen~cninry laboratory; R ,  ~pac ia l  invc~tig:~tion rooms; 
C, library; I),e1cv:~tors;$2, l,l~otographic ch;imber. 

to tlic piers. 
placecl nyon them, however, shows slight cris- 
pations and vibrations. Tlie shelves placed in 
tlie isolatecl tower are steaclier than the picrs. 
This is prohably clue to the effect of the out- 
sicle walls of the building in cutting off the 
surface vibrations, ancl soggests, that, if the 
future bt~ilders of physical laboratories desire 
ideal steatliness, they should sink walls outsitle 

ln~~i~icated  A vcssel of mercury 
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the building, and build large masses of stone or 
brick upon which piers for delicate iastr~imcnts 
could be placed. The coilclitiolls for stcadi- 
ness, l~o~vcver,  Inb-ill the .Jeffciclio~i ~~hgs ica l  
oratory, arc fhlfllled suf'iicientlg for practical 
purposes. 

'I'he laboratoq , toqctlic~ n it11 its lic,ating and 
lighting arrnngemc~its niitl engines, cost n hun-
clrccl and fifteen thousaild tlollais. 'I'liis sum 
-was given by 3Ir. Tilomas Seiferson Coolitlqe, 
011 conditioil tliat scvcaty-five thonsand tlollars 
more slloulcl bc raisctl Tor maintaining tlie lab- 
oratory. Alany fi'icncls of tlie ~ u i l i ~ersity con- 
trihutctl to this inco~ne fond. 

Tlie labolator! is na~ncd in ho11oi of 'l'liomas 
Jefferson. the a~icestor of Mr. Coolidge. Jcf-
ferson, wliile president of tlic 1Jilitetl States, 
evincctl g e n t  interest in tlic pron~otion of 
uni\.crsity cdocation in America, -an inlerest 
which looli a practical form in the foundation 
of the University of Virginia : and tlie sect1 thus 
sown. it will be seen, bears frrrit even unto this 
(1ay . ,Torr\- Ti-lo\r~:xn)cr:. 

ET71DENCES OF B E A C H E S  IiV THE 
CIIVCIA~NAT f  GI20UP. 

'~'IIE ~~rescncc  old beaches above present of 
rater-level is rcadily perceived on man. mocl-

ern lake and oceali margins, 11otably around 
Great Salt Lake and on the I'eruvian and Chilian 
coasts of Sonth America. 'I'lie ericlcnce of 
similar beaches in geological groups cannot be 
considered so decisive, nor is it  so conspic-
LlOLIS. 

That most of the strata of the Ciiicinnati 
group were deposited in deep water is proba- 
ble. The1 contain illany fossils whose moclerri 
relatives live in deep seas, a ~ l d  it is not lilielx 
tliat it was different with the ancient forms. 
Bracliiopocls, crustaceans, bryozonns, polyps, 
are all inliabitants of comparatively decp 
water. at least ; and these forins are foancl in 
estraordinnry abundance in the Cincinnati 
group. 

Two apparently well-defi~icd shore-lines have 
been ~loticecl in tlie rocks in the vicinity of 
Cincinnati. One of these mas first referred to 
by Dr. Loclie some forty years ago. It crops 
out about three liuaclred feet above low-rater 
mark, and is characterized by the dumb-bell 
fossil known as Arthraria. I t  is apparently 
to this horizon that Miller refers in the 
Cincin7zati quarterly j o u ~ n a l  of science, i. 64, 
where he spealts of wave-lines in tlie rocks. 
TTe says, -

"These wave-like rocks are cornposed in a very 
large part of fragments of crinoids, j~riiicipally of the 
Heterocrinus siinplex, and appear to have been formed 
by the action of tlle waves in first brealiing to pieces 
the animal sl;cltlto~ls, and tlien leaving t,lleln in ridges. 
as if to niarl; for all future biine the course of the 
waves. These ruc1;s are fou11i1 in  all the liills abont 
Ciricirrnati, n~lrl :~s  far cast as I'1;tinrillc: [nine n~ilesl. 
A liu~uber of fossils fo l~nd b(:Io\v t l ~ ~ s e  are rocks 
that  have tliils far liot been found allore tlie111 ; and, 
on tlie otlier Ilancl, ni;uiy have been foaiid above tllnt 
liare riot been fo~uid bi?low. . . . T l ~ efossils which are 
coinino~l to botli elevations comprise more tlian half 
of all those fourid below these ioclts. Ant1 yet, on 
farther exa~nination, it rnay appear that the causes 
mhicll let1 to tile Cornlatioil of these waves in tlie 
roclts, also ca11set1 a considera1)ic: clia~ige in the a n -  
lnals ~ v h i c l ~  ocean at  that  time." ilihabited t l ~ e  

IIerc the prohablc csistc~icc of a shore-line 
is inclicatcd. I t  scciiis to niarli one of those 
periods of elevation mhich occr~rrccl cloring the 
deposition of the strata. The fact that rliang- 
fossils arc found above which arc not colninoil 
below, ~vonld indicate a serious distnrbnncc of 
coaditions, -a change ~ h i c h  caused the es-
tinction of many previously colnrnon species. 
and allorred the introclnction of a, few entirclg- 
~ i c wones. 

I t  is a t  about this liorizou that rocks bcar- 
ing inarks of surface water-~vasliings. and cvi- 
dent traces of the action of trickling water, 
are found. There arc also indications in tEic 
rocks of the rippling of water, such as could 
occur only along tlic margin of a shallow sea. 
Thesc marlts have been tlescribecl as Algae 
under various names, but their true character 
lias been shown by coml~aring them with ~nocleril 
inarks of a known origin. 

A seconcl ancieilt shore-line, as it appears 
to be, crops out a t  rarious points i11 tlie ~ i c i n -  
ity of Cincinnati. Probably the best exposure 
is a t  Ludlow, Ky., along the Ohio Rirer, op- 
posite the city. Professor Orton, in speaking 
of the wstvecl structure of tlie roclis, refers to 
this locality as  follows :'-

'' T l ~ eroclrs exhibiting this structure at the point 
named [river-quarries] are the most co~npact beds 
of the fossiliferous limestone. The bottom of the 
waved layer is generally euen, and beneatli it is al- 

ways found an even bed of shale. The upper sur- 
face is diversified, as its name suggests, with ridges 
and furrows. The interval between the ridses varies, 
but in many instances it is about four feet. The 
greatest thiclrness of the ridge is six or seven inches, 
mlrile the stone is reduced to one or two inches at  the 
bottom of the furrow, and sometimes it entirely dis- 
appears '' (see figure). 


