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L o r d Ray le igh has been engaged upon a 
s tudy of the silver vo l tamete r and i ts applica
t ion to t he measu remen t of electr ical cu r ren t s . 
H e finds t h a t one ampere depos i t s four g r a m s 
of silver per hour , and a sufficient amoun t 
can therefore be ob ta ined for accura te weigh
ing in fifteen minu tes . P u r e n i t r a t e or chlo
ra t e of silver gives the bes t resu l t s . Beetz 
has p roposed a new form of Danie l l cell, of 
g rea t in te rna l res i s tance . F i n e a labas ter plas ter-
of-Paris is mixed wi th concen t ra ted su lpha te -
of-copper solut ion, and the copper e lectrode 
is fixed in this a t one end of a g lass t u b e : 
t he r e s t of the tube is filled wi th concent ra ted 
su lpha te of z inc and plas ter -of -Par is , and the 
zinc electrode is also embedded in th i s . T h e 
ends of the tube are filled with paraffine. Th i s 
form of cell has been t r ied a t the Jefferson 
physica l l abora tory of H a r v a r d univers i ty , and 
has been found an excel lent subs t i tu te for t h e 
water-cel l of z inc and copper for charg ing 
e lec t romete rs . 

T h e lull in t he progress of theore t ica l elec-
tricit}^ is probably the precursor of i m p o r t a n t 
addi t ions to our knowledge ; for m a n y invest i 
ga to r s a re a t work , bo th a t home and abroad , 
t e s t ing the new elec t rodynamic theo ry of l ight , 
and add ing to our knowledge of magne t i sm . 
T h e equ ipment of physical labora tor ies in Amer 
ica , which has been one of the features of the 
3^ear a t Cambr idge as well as elsewfiere in 
A m e r i c a , b ids us hope for much sys temat ic 
s tudy of the science of electr ic i ty , and physi
cal science in genera l . J O H N T R O W B R I D G E . 

CO-ORDINATION OF THE SCIENTIFIC 
BUREAUS OF THE GOVERNMENT.1 

- T H E land-maps of European countries are, as a rule, 
made under the direction of the war departments of 
those countries, and under the direction of officers of 
the army specially detailed for that duty, with the aid 
of experts in the business and in the arts necessary 
to the surveys and to the production of the charts, 
who are employed from civil life, and also of enlisted 
soldiers and non-commissioned officers detailed from 
the army. 

For details on this subject, the committee refers to 
the printed notes on European surveys compiled and 
published in 1876, under the direction of one of its 
members, Gen. C. B. Comstock, U. S. engineers, as 
the most complete compendium on this subject known 
to them; also to some manuscript notes prepared by 
the committee from reports and publications of later 
date. 

1 Extracts from tbe report of a committee of the National 
academy of sciences, consisting of Gen. MEIGS, and Professors 
J . P. TROWBRIDGE, PICKERING, YOUNG, WALKER, and LANG-
LEY. 

The hydrographic surveys of the coasts of Europe 
appear in every country to be the work of the naval 
establishment. On the coasts of the United King
dom the hydrography has been completed; and now 
two parties in surveying vessels of the navy are con
stantly employed in re-sounding and examining chan
nels, harbors, and shoals, in order to correct the 
existing admiralty charts. All this is done under 
direction of the admiralty. 

While the organization of the land and of the hy
drographic surveys in Europe are very perfect, your 
committee does not find that they offer any thing to 
improve that of the United States, except, perhaps, in 
showing the economy in time and money of greater 
use of photography and of zincography in the reduc
tion and production of maps and charts. In Great 
Britain now the twenty-five.-inch-to-the-mile map is 
published even earlier than those on smaller scales, 
all of which are reductions from the original manu
script maps surveyed and plotted on the twenty-five-
inch or six-inch scale. 

Early and cheap publications of results of opera
tions in the field, if they retain the accuracy of the 
original maps, are of great industrial and economic 
importance. The English maps of the ordnance 
survey are published and placed on sale as soon as 
printed, and at very moderate prices. 

Your committee would call attention, in this con
nection, to the report made by the National academy 
of sciences to congress in December, 1878, in which 
the advantages of a consolidation of the then exist
ing surveys were pointed out. In that report, it was 
recommended that surveys should be two in number, 
— the coast and interior survey, to be concerned with 
the triangulation and mapping of the country and 
its topography; and a geological survey, to undertake 
geological and economical investigations. I t would 
be a part of the duty of the former survey to supply 
the maps for the use of the geological survey; and, in 
order to secure the co-ordination and harmonious co
operation of the two surveys, it was recommended 
that the coast and interior survey be transferred to 
the interior department. 

Congress adopted so much of this recommendation 
as related to the formation of a single geological sur
vey, but did not provide for the proposed transfer of 
the coast-survey, nor make any other provision for 
the topographic work necessary for the geological 
survey. The result has been that these two surveys 
do not co-operate as they should. The chief of the 
geological survey has also found it necessary to em
ploy large corps of men in trigonometric measure
ments. 

Your committee does not feel entire confidence 
that the union of these two surveys under either one 
of the executive departments, would, without other 
measures, necessarily lead to that unity of work 
which is desirable. I t therefore recommends certain 
further legislative measures, the occasion for which 
will be made clear by a review of the work done by 
these several organizations; but its members are 
entirely clear in the opinion that some one of the ex
ecutive departments should control both. I t is for 
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congress to determine wliicli departnleilt shall exer- 
cise this necessary authority and co~itrol. 

The coast-survey mas originally organized for the 
purpose of constructi~ig maps mid charts of the coast 
ancl harbors for the benefit of conimerce arid navi- 
gatiorl. Conflicting opinioris respectirig the proper 
lnanagerrieiit of the survey led to the formation, in 
1843, of a board of officers wit11 the duty of re-orga- 
riizing the survey. This board submitteil a plan which 
was enacted by congress into law, upon and nnder 
~vhicli law the survey has hitherto beeii executed. 
This plan proriiied for thc ro-operation of military 
officers, naval officers, and civiliails in the rarions 
parts of the ~vorlr. Under i t  ille work of the coast- 
survey has been coiitinueil to the present time. 

111recoit  times a great extension of the field of 
operntions of tlie survey lias been maile, apparently 
loolring to a triangulation coveriiig the entirci terri- 
tory of the United States. Tlle riiaps p~tblislied 
aiinnally with the report of the survey ent~ble 71s to 
Icr~ow the geotletic \vorli it lias executed. I t  appears, 
from the stlaps acconlpanyiiig the report of 16S2, that 
on Jnne  30 of that year a chair1 of triangles had 
been este:idcd tllronghonl the erltire lerigtli of tlie 
Atlantic and Gulf coasts, and tl~rongliout abonl half 
the P:~cific coast. Besides t,hese cor~st-lines, esten- 
sive regions in tile interior are seen to he triniigu- 
lated. 111the north-east, tlie t r i a l~gu la t io~~  covers the 
greater part of the statrv of New IIa~npsllire, Ver- 
~ i ~ o r ~ t ,arid 3Iassachusetls, abo~i t  half of Connecticut, 
and it a1.o iilcludes a consiilerable part of tlie state 
of Ne~v York. 

The reconrloissarice lias extended ~vestmnrd from 
tlie New-Jersey coast, so as to inclncle tile greater 
part of tlie state of Kew Jersey, and a long skip  in 
Pennsylvania. Prosii I'ennsylvania, the extended 
line of primary triar~gulation follo~vs the  Allegheny 
Nountains into northern illalnania, and is now being 
contiiluecl across the couritry to llernphis. 
d tria~igi~latioiiof the Xississippi River was es-

tended from its month nearly to Xernpliis, nliere i t  
\ ~ o u l d  meet the Inst-described chain of triangles. 
Tlie chain coiinccting the Atlantic a i ~ d  P;$cific coasts 
has been completed nearly across the state of Xevada, 
arid the reconnoissa~lce iriclndes nearly half of Utah 
Territory. Tile line is also surveyed at  various points 
in Colorado, rat is:^^, 9lissonri, and Illiiiois. Besides 
all this; isolated regions iii TVisconsin, Indiana, Illi- 
nois, Ohio, ICenti~cliy, and Tenncssec, have been 
rcconnoitrcd hy the coast and geodetic survey, iii a 
n7ay indicative of a plan dcsigiled ~lltirriatcly to cover 
the entire Icrritory. As its apliropriatioils for soinc 
ycars past have made provision for the collectioi~ of 
data for a gencr;~l iiiap of tile Iiliit,ed States, we may 
fairly regard thc c0a.t and gcodctic survcy as liaving 
undertaken a trigonometric s u l ~ c y  of tlie wlrole 
Unit,ccl Slates. 

From the statemeiit of the clirector of thc geolo- 
gical survey, wc learn, that, nndcr autlrority of tllc 
aniiual approl)riatioll bills to preparc a geological 
map of thc Uliitecl States, that officer has parties 
engaged in tlic trigonou~etric sarvcy of tlic entire 
country, wliich is to bc sufficiently accurate for car- 

tographic purposes. It appears, therefore, that two 
distirict and indepeiiderit trigorlometric surveys of 
the Unitecl States, under two different departments 
of tlie government, are now in process of execution. 

Tlie meteorological work of the signal-service is 
divisible into two clisti~ict branches. The first and 
by far the larger portion of the worli is tlie collec-
tion of weather reports from statioiis i ~ i  cliffererit 
parts of the union, ~ v i ~ i c h  are utilized in predicting 
tlie probable weather during the tvcnty-four hours 
sncceediilg. Connected with this ~vork  is the pnb- 
lication of weather maps, showi~lg nt a. glar~ce the 
state of the weather over the entire couiitry at  ccr- 
tain rnornents of absolute time. At the school a t  
Fort AIyer, observers and operators are tmincd for 
this service. h very important part of its work is 
the display of signals, aiid warnirlgs of approaching 
storms, frosts, and floods. 

Tlie other branch of tlie rileteorological service 
appears in scieritific cliscussioris and irlvestigatioris 
having for their object the advance of the scierice of 
meteorology. Thcie researches arc pnblislied n~ ide r  
the title, 'Professiorial papers of the sigr~al-service,' 
which papers consist of memoirs separately paged, 
and nu~nbered in the order of tlieir issue. Your 
corrlrl~ittee is not irifornied of tlie separate expenses 
of tliese t ~ v o  divisiolls of tlie signal-service, but has 
no doubt that the esperlse of tlie second bmmirli is 
but a snial! fraction of that of the first. 

The signal-service also performs a military duty, 
providi~lg the material, a11d instructing soldiers and 
officers to comrriunicate betweeri separate bodies of 
troops by a systeiu of day and night signals; and it 
also operates and repairs, arid mhen necessary con-
structs, telegmpli-lines for rliilitary pnrposes. The 
appropriation for these military ~vorlcs and services 
for the current year is five thousand dollars. I n  
the opinion of tlie comniittee, it is desirable that tlie 
meteorological work of the ~ v e a t l ~ e r  bureau shotild be 
under the gerieral control of the coii~niiasion proposed 
lat,er in this paper. 

Tile Iiydrograpliic office of tile riavy department 
may be considered to date from the year 1848,wlien 
the depot for chnrts and iiistrurnenls for the navy, 
authorized by an  act approved in 1842, was eslhb- 
liuhed. U:ider this act ail observatory was estab-
lished, and mas engaged in the double worli of making 
astroliomical ol~servations, correcting clironoineters, 
arid of sul)plyii~g cliarts to tiic navy; tlie cstablish- 
ineiit being oficially styled ' tlic 5.S, naval observa- 
tory and 1rytii.ographic ofice.' hi 186ti congress 
authorized tlic cstablishrncilt of a separate hydro- 
grapliic office, to bc attached to tile bureau of navi-
gation in the navy dcpart:nent, for the purpose of 
supplyirlg i~autical  publications and inforrrratio~s, not 
only to vessels of tlie United States, but to ~lavigators 
gei~erally. Before, that time tlic furictioiis of the 
office had bee11 confined to the pnrcllase arid distribu- 
tion of foreign charts. Under the n e v  organizatioii, 
a dl.a~virig and engraving division was establislled, 
nhich  coristnicts charts of foreigri coasts and scns for 
distribution to vessels of the navy, and for sale, a t  
the cost of printing and paper, to navigators gcner- 
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ally. The officer now in charge of the  hydrographic 
office appeared before your committee in persoil, and 
gave it a very clear account of the work his office is 
actually doing. 

Besides the hydrographic work of the coast-survey, 
-wliich is conducted, and has alrvays been conducted 
under existing larvs, ~ulrler the direction of the super- 
intendent of tbe coast-survey, -this hyilrograpllic 
office is not only supplying corrected charts to the 
vessels of the navy, but is collecting illforination as 
to ice which endangers every ship or steainer of the 
great lines which comiect our nortllern ports with 
Great Britain ancl France; and it also publislics con- 
stantly inforniation as to cllanges in ligllts aiid buoys, 
and discoveries by all nations of shoals ancl dangers 
not laid clown upon the charts in connuon use. I t  
publislles at sliort intervals, not only printed informa- 
tion by bulletin sent to colrnnercial cer~trcs in this 
country, but pilot charts, esliecially of the North 
Atlantic, giririg tlle latest i1itc:lligeiice in regarel to 
currents and winds, and the location, ~vlien last seen, 
of all flo:tting mrecBs and derelicts, ancl o-f the ice- 
bergs and other floating ice which through tllc mllole 
spring, summer, and fall seasons, lie aloi~g the eastern 
edge of t l ~ e  Great I:anlts, directly iii tile trnclc fol- 
lowed by l~unilrecls of stea~liers and sailing-ressels, 
carrying many thousaiiils of traveller., passcrigers, 
arid immigrants, arid the nlillions of dollars of our 
exports and imports. 

This mork of the hydrographic ofice is evidently 
of <reat value arid importance to our. co~nmereial 
and busiliess interests, ant1 nus st save many vcsstlls 
froits wreck, ancl inaiiy lives froill tlestruction. Naval 
vessels nncler direction ant1 instruction of the tlyilro- 
graphic ofiice also survej7 foreign coasts a.iic1 llilsur- 
veyed harbors and channels, aiclillg ponlerfnlly i n  tlie 
extension arid introduction of our commr:rce to snch 
coasts a1111 harbors; and they contribute to the Bnon~l- 
edge of the earth ailil its inliabitants by deep-sea 
sou~ldiugs, by observations of the ci~rrcnts and ~ i n c l s  
and storlns, and of the bottoro of the ocean arid of 
il,s shores. 

Wllili: tliis worlc is sciel>tiiic work, your committee 
is not prepared to recomrrieliil that it be iletacherl in 
any way from the control of the navy department; 
nor cnn they reconlrnei~d that the hydrographic work 
of the coast-survey, for over forty years cond'icteil 
so satisfactorily under the civil control of the coast- 
survey, be separatecl frorrs that organization before the 
original survey shall be co~npleted. After that is clone, 
perhaps the ~ror l r  of re-so~ullcling arid of re-examiii- 
ing mag, n~ithont injury to the service, be committed 
to the control of the navy department. Yet even 
then correction a i d  revision of the coast-survey 
ellarts will require some co-orciination, some a~ltlior-
it,ativc connection b e t ~ ~ e e i i  tlie coast-s~uvey ofice 
and tho parties and vessels engaged ir-! these re-es- 
~ ~ n i n a t i o n s  our coast cliarls. for correction of 

Froni the terins of the act under which your coin- 
rnittee is considering this subject, it may be inferreil 
that  the principal question affecting the hydrographic 
office, on mllicll an opinion is desired, is tliat of its 
consolidatiorl with the hydrographic morli of the 

coasl-snrvcg. Tlre reasoils for the consolidation of 
these tmo works nildcr the navy department have 
been urged with force by the secretary of the navy 
in his last two annual reports. But there are also 
cogent reasons on the other side of this question. 
The coast,-survey was specially organized to secure 
the hariilonioni; co-operation of civili:iiis, off1cel.s of 
tlle navy, arid oficers of the army, each in his own 
department, ancl yet in a single well co-orclinated 
worl;. No scierltific dcpartiuent of the governrnent 
has worlied more snccessfally throi.ig11 the fort,y years 
in ~rhic l i  this orgailizatiori has been in  operation. 
Each or the t,hrc:e branclres t l ~ a s  harn~oniously co- 
operating has received the benefit of the sliill and 
professio1l;~l experience of the other. 

An orgariization of this sorL slioald not,, while it,s 
vo rk  is going on, be disnrptetl, except for very strong 
reasons affecting its efficiency. We ~ r o u l d  also ad- 
vert,, in illust,ratioil of thc aclvaiilages ~vhich  our 
military ancl nsval officcrs I~ave  d:,rirc~il from their 
coilnectiori with the  coast-survey, to the :~rilliarit list 
of military and naval nicn during the civil \X7:lr, wllo 
derived a very important :,art of their professioilal 
t ra i r r i~~gfroin their experience on that  ~vorli. Such 
a list ~voulrl incli~de an array of profelisioilai leaders 
which it TI-oulcl be difficult to collect fiorri any olller 
associatetl body of men. TTe suggest, tlle iiaines of 
Porter, the Kodgersi.,s, of Xeaiie, ancl of IIi~mphreys. 
Many others might be aclcietl, who, after service on 
the coast-survej-, rose t o  lsigll eniploglnenls in tlle 
arniy a,nd navy. 

\t7hile, therefore, your conlmittee is not prepared 
at the present tinie to recornrnenrl the proposed con-
soliilation, it does :lot conceive that  congress slionld 
adopt nne;Lsurer looliii~g to the separation in per-
petuity of the two brt~iiclles uniler corisitleration. 
The policy of the coast-snrvey slioald, we conceive, 
be ilirectcd to~rnrcls the coml)leiion nt tlie earliest 
l~ossible date of tlic survey of our coast-line. I t s  
inaiii operations mill tliereaflel. bo confinecl princi- 
pally to the inlerioi,, and tlien t l ~ cpolicy of consoli- 
dating it,s hydrograpliy with tlic work of the naval 
hgclrographic oficc will be open !or considerat,ion. 
We arc therefore of opinion that tllc liydrogrnphic 
office of tile navy dep;irt~i-tent is mor!retl with all clue 
efficiency as i L  is now oiganjzecl, a ~ i d  that  ilo cliange 
is at  present necec-sary iii its relations to the govern- 
ment. 

Preliminary to our recoiilrnelidatioi~uas to  the 
otlier three worlts upon wllicll your coiilmittee is 
calletl up011 to report, i t  dcsircs to prescnt some gen- 
eral views respccting the wo~,liiilg o l  tllc dep:irtments 
of the goveriuneiit. TVc ccliceive it, desirable that  
there should bc a clear unclerstsnding as to what 
sorts of scientific investigation nlsy be miclertalier~ 
by governirient organizations. \Ye coi~ceive it to be 
a sounci principle tha t  congress shcnlil 11ot uiider- 
t,:ilie any vork  mhich c:tn be eqnnlly well dole  by the 
enterprise of iatlividual investigators. Our leadilig 
universities are constantly increasing the means of 
scientific research by thcir professors and students; 
and, while the government niay with propiiety en-
courage and co-operate mith them, there is $10 reason 



why it, should compete with tl~eoi. The scic?~~t,ificis, visibly to all nieli of education, directly connected 
work of the government ought not, therefore, to be 
such as can be undertalien by iiidi\~itlu;~Js. I t  sliot~ld 
also be confincd to the iiicrrase aritl systemat.izk~tion 
of knowledge tending ' t o  promote the general 1x1-- 
fare' of tho conntry. Within these t ~ o  restrictions 
there is :t field, which is only large and i ~ l c r e a s i ~ ~ g  
partly occupieii by tha orgauizcttio~rs now nndter co~i-  
sideratinn. 111 con,iidering the linlits of its iniic-
tions, your committee, as one of scieiitist? tnic! not 
of constitutional lawyers, naturally confinps itself to 
collsiderat,ioils :~fi'ccii~ig the general welfare. 

The geni~ral governxneut havillg comnle~iced :L gen-
eral t,rigoilcimetrical survey of tile G~ritecl Stales on 
:I large scale, nncler cirganizations mrtcll more efficie~it 
in tlieir ~e t io i i  thiill those wliicll ally single st zte can 
provide, v c  conceive it desirable that the work tlius 
nnldertaken should he continued at least to the point 
at  rvhicii iL cnn be adva,ntageously taliell up by the 
st:ites tlienlsi~lves. At  what precise linlit tlie general 
govcnmrerrt shorilcl stop, we are not prepared to dc- 
cidc, nor is it necessary that  this limit, sl~oluld be dc- 
fined ni, l~resent. The ateention of colljgress should 
also be directed to thc fact that the acl~~iiizistrntioil 
of scientific buretin or departnient involt-es grcnter 
difiicnlties than that  of a purely business del~itrc-
ment. Tlre conriections between the \r7or1i (lone and 
the  results nltirnately to be attairicd for the pnblic 
are not : ~ t  all obvious to the people and pre,s, and 
thns the greal benefit; of vigilant \\-atelling n~iil cori- 
stant criticism ia n-arit,ilig. Again: its adi~iirti.;ira- 
tion require8 a combiliat,ion of scientific lincbn.Iedge 
I a d n i r i r a t e  allility, ~v l~ ic l i  is rrlore diflic~ilt 
to comm:n~d thnn either of these qualities sc]jal.i~tcly. 
Tbci:e difficnlties arc intensified by the absence of 
any centre.1 authority to control the work of n go\;- 
ernnic?nt scientific organization. Each head of ZL 

scieiltific orgaiiizatioli is now pr:rctically ab,;oliltcl:: 
iriclcpenilent, and, ill Ilia incliviilnal jutlgmerit of ;i-]?at 
his organiz:ztio~i shall (To, is co~~trollecl only bj- coii- 
gress itself, acting only through its al111ua1 al~propria- 
tion bills. \Ve conccivc t,llat this stato of tllir~gs c.;ills 
for nleasures of reform. 
il fcaiure of such reforni \\;ill be tlie collectir)~~ of 

the orgn.riizntioils n o ~ v  nnder consiileration, togctlicr 
with sric11 other scientific bureaus as co11gi.e-s lual- 
Bee At to inel~tde in tlie scheme, ruldcr one central 
authority, to bc? recognized as responsible for, and 
ci)ntrolliiig gerierz~lly, the scientific opcralions of the 
government. Various forms of such an  anllrority 
might be tievisetl, the choice of ~vhicll ?%-ill sonie day 
be made by congress. The b e s ~  form mould be, per- 
haps, the c?~tablishment of a 'depart~nent of scit:lice,' 
the  head of ~ r ~ h i c hsboltld he an acllninistrator fitmil- 
iar nrith scie~lt,ifie affairs, but riot necessaril? RII  in;-es-
tiga:or in ally special b ra~ ic l~ .  

Your committee states only the ge~lcral ~cniirrie~it  
ancl wish of nlen of science, wlierr it says (.hat ils 
members believe the time is near when tlre coiuitry 
mill demand the institjution of a hrailch of the esecn- 
tive govenlment devotcd especially to t,he direction 
and control of all the purely scientific worli of lhe 
governnlelit. I n  this day the pursuit of science itself 

mil11 the promotion of the general velfare. The art  
of photography, beginning in 1802 with the scientific 
experi~uents of XTedgemood! hns developed, till, in 
this couiltry alone, the annual valrle of photographs 
produced is estininted at  :l~ii.ty niillio~is of dollars. 
The sti:dy of elect,ricity has res~rlted in the telegraph, 
tlic telephone, the elert,ric light, t,he electric railway; 
soine of \\rhicli results count their revenue by ruil- 
lions, and llnvc creat,ecl already, mithin a few gears 
of thcir discovery, properties eirlploying the capital of 
hundreds of millioris. haye lived with Xone ~ h o  
o11e11 eyes d i~r ing tlre clevelopnicnt of these results of 
purcly scie~itific investigation doltbt tliat the cultiva- 
tion of science ' promotes th:. genrral welfare.' 

Slioi~ld sncll a t1epartmt:iit I)c n o r  iimpracticable, 
should public opinion not be now retxly for it, the riext 
best measure, in tlie o p i n i o ~ ~  of scientific men, would 
be to transfer all snch ~\-orlr or i ~ u r e a ~ l s  to some orie 
executive depa~.tment,. ICecping i ~ i  milid what has 
been said respecting tlic l..rvo classes ol  work under 
the signal-senice, vve arc of opinion that the func- 
tions of tlie sever:rl organizat.ii)ns untler consideration 
co11ld r ~ o ~ v  be rr~ost ac1var:t:ageonsly divided amolig 
perhaps four bureaus ; n;imeIy, -

lo. The coast and interior surrey, to be concerlied 
principally with geodesy aud Ilytlrograpl~y, and to 
consist of the present coast xnd geodetic snrveg. 

2 O .  The  geological sruvcy, to coml?l.i~cthe present 
geological survey ~ r i t h  its org:tnization uncll;tngcd. 

3". The meteorological bureau, lo ~vhichsllonld be 
tr;iii?ferred so niucll of the preseiit perso~??leland 
lnnctions of the chief signal-office as n1.c not rleces- 
sary t,o the ~nilitai,y duties of lhal  oEcc. 

do. A physical observatol,y, to iilrest,ipatc the  l a ~ ~ ~ s  
of solar ar~il terrestrial raili:~,tio~l, and tlli:ir applica- 
tion to aieteorology, ~ v i t i ~  sue11 otller invebtigations ill 
exw:-t science as the gorernment might ashign to it. 
111 this co~inect,ion, attention is called to a resolution 
passed by the recent electrical co~lferencc in Phila- 
ilelpliia, rcqaesting the cstabliahment, by the govern- 
nieiit, of a bureau of electrical ~ta~idarcls.  11-e are of 
opiriiorl that tile functiolrs of t,lre bcrcau of weights 
ant1 measures, now perforrncd by the coast-survey, 
could be ac?raritngeously traii~ferrecl to the proposed 
bureau, and extended so as to inclrtds electrical 
ineasitres. 

'I'lre mernbers of your con11iiittee are conscions that. 
placing these bnreaus 1111dcl. oile c:epart,rrlent I T - ~ L I ~ ~  

not necessarily resi~lt  i n  thc proper co-ordi~iation of 
their n~orb,  because the 11ib:~tl O F  sncli ilepartrnent 
wonlil probably find it i~np:;iclic*a!?le to enter into tlie 
co~isicleration of all i1et:iils ~~ccess :~ry  to tllat purpose. 
I t  appears to us that the el-ils already pointed out 
recpire, in any case, the orgnniza~ioii of a permanent 
cornmission to prt-cribe a g!.;>neral policy for each of 
t h e e  bureaus. The -fnncrioiis of this comnission 
n.oulcl be :-

lo. To esarni~ic, imyro~e ,  a~:d approve the plans of 
vorli proposed by the several bar~caus, and to revise 
their estimates in accorc1nric.i: n-ith such plan. The 
perfornrance of this duty n,otilcl require consultation 
wit,h their c1iit:Es generally a i d  separately respecting 
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the character of their work, and they should be ineni- 
bers of the commission. 

2O. To  approve in detail the methods of expe~idi- 
ture of the appropriations. 

3O. To  reco~nnlend snch measures as they dcerr~ 
necessary to the efficiency of the bureaus under their 
suvervision. I t  slloi~ld, lion.ever, be understood that 
this colrllnission is not charged with purely adlniri- 
istrative responsibility. I t  prescribes what shall be 
done, and recoinmends any measures necessary to 
secure that object, but does not concern itself with 
administrative details. 

We submit the following as a suggestion for the 
formation and 11e1xol~tzelof sucll a coinmission : -

The comlnission shall coilsist of, lo,the president 
of the Kational academy of sciences; 2O, tlie secre-
tary of the Smithsoniari iristitution; 30 and 4O, tmo 
civiliaris of high scieiltific reputation, not otherwise 
in the government service, to be appointed by the 
president of the LTniti:d States for t l ~ e  term of six 
years; BO, one officer of the corps of engineers of 
the army; Go, one professor of mathematics in the 
navy, skilled in astronomy, -these two to be desig- 
nated by the president of the United States for a term 
of six years, -who, with, To, the superir~tendent of 
the coast and geodetic survey; So,the director of tlie 
geological survey ; aiicl, go, the oece r  in charge of the 
rneteorological service, -shall coiistitute the cornmis- 
sion of -. Tile secretary of the -- depart-
ment sliall be ex-q f ic in  prc~side~ktof the commission. 

The members of the coinmission, for tlieir services 
as such, sliall each be paid by tile United States com- 
pensation in tlie s u ~ nof -dollars per annurn. 
Their necessary transportation and travelling ex-
penses shall be provitlecl for as are those of officers 
of the army and iiavy hen travelling on public 
business 01.duty, to be paid out of the appropriations 
for the services uilder tlieir supervision. 

The cornmission sliall meet in Washington, D.C., 
for the transaction of business, not less than four 
times a year; but the president of the co~nniission 
may convene it whenever in his jadgmeiit tlie exi- 
gencies of the service require a meeting. 

The commission shall be attached to tlie oflice of 
the secretary of tlle departinelit of -, and under 
his superintendence shall exercise a general control 
over the plans of work of tlie coast and geodetic sur- 
vey, the geological snrrey, and the ~neteorological 
service, and shall h a ~ e  the charge and custody of all 
the archives, boolrs, docun~ents, drawings, models, 
returns, apparatus, instrurnc~nts, and all otlier things 
appertaining to the commission. 

The estimates of the heads of these bureaus 01. 

ofices shall pass tlirougll the commission for revision 
and approval; and, after tile annual appropriations 
have been macle, no money sliall be expended under 
them, except after revision and approval by the com- 
mission of projects submitted by these bureaus in 
compliance with sucli projects. 

If at  any time public money is being spent by any 
of these bureaus, not in accordailce wit11 tlie views 
of the commission, tlie comxnission shall notify the 
proper auditor of the fact. 

THE ADMINISTRATION OF T H E  SCIEN- 
TIFIC WORIi OF 7'11Ii: GENERAL GOV-
EIZNAfENT.1 

1sresponse to your oral request at  tlie session of 
yesterday to prefent to the conlmis!;ion my " opinions 
relatiilg to the organi~at~ion ofof the scientific ~ ~ o r l r  
1,he government on a cvmpreheusire yla11, by which 
the work can be niore thoroughly co-ordiiiated, Inore 
systenlatically prosecuted, a~icl more economically ad- 
niinistered, than at  present," I beg leave to make 
the following statement:- 

The scientific worlis prosecuted under tlle general 
governnient of the United States, and in like manner 
prosecuted by other iiatiol~s, may broadly, but with 
sufficient accluracy, be classed under two heads. In  
tlie first class are construct,ive worlcs, such as the 
crectiorl of public buildings, the iinprovenient of 
rivers and harbors, and the construction of light-
liouses. I n  all of the operations of this class, in order 
that the work may be properly executed, scientific 
priiiciples and methods must be obserred; but sucli 
nrorlts chiefly involve problenls of applied science. 
The secorid class of operations in wllicl~ the govarn- 
merit of the United States, lilce all otlicr civilized 
natiorls, is engaged, involve in their nature original 
i11~c:stigation. ' h e y  are designed, in large part, to 
furnish needed illformation to the people; and they 
]lot only involve questioils of applied science, but, 
that the purpose for which they are prosecnted may 
bc properly accomplished, new facts aiid principles 
must be discovered. Sue11 institutions are tlie geo- 
logical survey, tlie coast and geodetic snrvey, the 
si!ilal-service or ineteorological bureau, the fish-com- 
mlesion, t,he national museum, the liydrographic 
bnreau, arid the national observatory. Tlie fur~ctions 
of snch bureaus cannot properly be perfoi,med vitll- 
out scientific research, and their value depends upon 
the wisdoin and eflicieilcg of the methods of investi-
gation pursued. It is to this secorid class, of purely 
scientific institutions, designed for arid uecessarily 
coinprehending original research for the parpose of 
giving infornlatioii to tlle people, that I confine my 
remarks. 

Tlie operations of such institutions are exceedingly 
cornplex, aiid, from their very nature, cainiot be ante- 
cedently planned and executed according to such 
original plan. i i t  every step of the work, plans must 
necessarily be modified, as necessitatecl or suggested 
by discovered facts. I t  is therefore impossible by 
I:LTV to orgitl~ize such operations; and, more, iL is irn- 
possible for the directors or supeririteililents of such 
rvor11 to lay out plans of operations whicll shall be a 
full guide to tlieir assistants. A clear conception of 
the object to be attained, aild a coil~prehensive 
lmomledge of the principles to be used in the guid- 
ance of research, are necessary; and beyond that ,  
froril time to tinie, as facts are discovered, and the 
avenrles of investigation are opcried, the work is di- 
rected in its details. I t  will thus be seen that i t  is 

1 From tlie test imony o f  biajor J .  TV. PO\V.BLL,director of 
the U. 5. geological surrey,  before $1 joint committee o f  both 
houses o f  conqresp. 


