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nroat accurate. Tbe latest deternlillatic~n of the nraps of a cubic 
inch of water is that  of Mr. H. J. I'haney, superinten~l(~it t  of 
weight-: and nira-urea in London, which was  cornn:unic:~tetI to 
the Royal S x i e t y  on Fcb. 4. 1890. 1\11., C:ltaney ascertait1ect t h e  
xveight of water tIi3pl:rced by thrt e bodice. xi-lriclt he desieilated 
respectively by the 1ettn.s C, Q. a n ~ iS Tltey were:- 

(', a platinized hollo\i~ brortzt. circular c: liriiler, I)inc l~esin di- 
atlleter and  height. 

Q, a quartz cyliitder. 3 inches in ilian-eter and 1)eigl:t. 
S. a hollow G inch l~rass  eph tw .  

Wit11 these he  forrnd a s  follows: -

In normal air  a ctibic irlclt t r f  c l~s t i l l~ t l 
;vater. Ireed from air. a t  

the tcrnperature of G ! O  F., \ran fonrid to \verglr -
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 2  26; 

S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.52.301 

Q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  252.261 


By r~or tnal  a i r  I S  incant * '  Air a t  t = 80U F . ;  11 = SO inches. con- 
taiuing four  vo lun~es  of carbonic-anl~!~lridt, in e \ e rg  10000 vol- 
unles of air, and also ctrntainirtg txv~a-thil.i!s of the  amount  of 
aqueotrs vapor containrd in sntttratecl :tir, \veiglrril a t  Westminster, 
latitude 31° 29' 53"-at 18 feeat a11osc yea-level. A cuhic inch of 
s l~c l iair  weighs 0.3077 t f a gra in  " 

Thr Iuternatiol~al Bureau of !Veiglrtq anti Jloa$urrs is engaged 
in t he  investigation of thin con.;t:~nt. and wl1t.n its conclusions 
are  pul~lishcd the cltiesti;~n will l i~.obal~ly lie definitely diiposed of 
for a long t ime to  cowe. 

The Trot~glrton 82-inc11 scale was fornlerly accelttecl as  a $tan- 
dard of length, I)nt for many )cars  i t  has not  been act,ually so re- 
g a r t l ~ d .  Bg reas111l of i ts  f:tulty coostructiori it is entirely un-  
suitable for a s t an~ la rd ,  anci for  a long tiule i t  has been of historic 
interest only. Since its rejection a s  n stantlard t h e u n i t e d  States 
cart1 has been consiilered as  identical \\-ill] the irlrprrial jart3 of 
Great Mritain, t he  rn3teri:ll represent;~tion> of which a re  two ac- 
curate copies, nratle and presentetl to  t h e  United States a t  the  
tirrlc of the  adoptiorl of the irrrl~crial yard .  

T h e  st:rndard of nlass has btjen tlrc avoirdnl~oi$ pouncl, idelltical 
v i t h  the  imperial pound of Great. Britain, except for  1Jurposer of 
coinnge, for wlrich the  standard is  tire J l i l ~ t  Troy pound. brought 
f rom London in 1867, and \vlrich wa.; legalizrrl for this purpose liy 
Act of hIay 19, 1828, and re-enacted in the  year 1873. 

As? with a single notable excel1tit.11 to be referred to  later, tllis 
is t h e  only legislation by Congress ulion the  subject of stantiards, 
it is  important to  inquire 1 , ~byhat authority the  standards above 
mentioned ex)& assuch.  Professor ,\la-;on has indirect1.y answeretl 
this. Congress l la r ing  failetl to t:ike advantage of its constitu- 
tional privilege of e>rablishing a uniform syste111 of vveights and 
measures it, hecame neressary to provide s:andards for  tlte ex- 
ecut i re  t1e;)artmeirts. by means of whrch taseh and r e v m u ~ s  could 
be  deterinined and collectet). As the  Trrasury Departnient W:IS 

mostly concerned in t h e ~ e  mattt,rs, t he  questit n of stantlards was 
left  to it. To tile first supel.inrcnc!erit the C:osst S t ~ r v t ~ y ,  of hIr. 
Ferdinnnd Hassler, \%-as con~n~ i t t e t l  tlte task of constrt ict~ng ?tan- 
dard4 having t l ~ e  necessary degree of pri*ci-i,trt. and he  was made 
superinter~dent of the  0ffic.e of I$'ricl~ts ant1 Measures. The 
Tr t~nphtonscale was hrougbt to this c, luntry hirr) early in this 
certrurp. A part  of i t  was selected as  the htantlard ?-arc]. In the 
absence of legisl:ttiorr, i t  mill he seen that  tire s t anda~dc  of t he  

what tneasrlrce a r e  true. except, of coarse, as  custom or cornnlon 
law c.orilrol~. 

Tlil> nd,litional n:itional legislation referred to a1:ove is the Act 
o f  1886. by \vlliclt tlte nletric system was legalized over the wl~ole 
country.  This is interesting and irni~ortnnt a s  being tile one 
s i n ~ l e  bit cf penc~ral s ta tu te  upon tilt, rubject of weight; and 
tnexwres. 

I n  1875 the  Int,ernational Xelric Bureau was orzanized. To it 
practically all civilized nations are notv contributors. Its  objcct 
was to c,nstrnct arid distribute prototype standard. of the rnetrr 
and kiiogramnte to the  various contributing nation<. These 
st;tndlrtls were completed and distributed about tlirre \par.: ago. 
T h e  seals upon the standardh for the  United States, metre To. 27 
and kilogranr~ne S o .  20, werr  kirolio~ by Benjallril~ H a r r r ~ u n ,  
presidiwt of the United States, on J a n .  2, 1890, i n  t he  pre-errce of 
Janies  (; IZlai;le, the Secretarv ilf State, Will iam \X7indcm: the  
Secretary of ttre Ttc:tsury, and a number of gentlemen clistin-
gaislred in the various prufesiic~ns in which precision in rne:liure- 
n ~ e n tis highly repardeil. 

The7 ha\-c tl~n:: lrei'n acreptrtl as stantltlrtls of t lte fir.! ::rtthority 
ill this country. scrollti only t o  the  International protcity1*e n ~ e t r e  
and  liilogrammc ,.~i' tile International Bureau a t  Paris.  

The oletric 5)-stem l~avitrg thus received the recogniticln of t h e  
only gener:rl Iegi~latic>n hy (:ongress and of executive apl~roval ,  
i t  ttai hren ~lett \r~rlinedthat b o t l ~  the ~lecessitiee rf 1)ractical 
operntions in t r e i ~ h i n g  and nleasriring and tlie t-lernands of precise 
metrology xvill lw 11i.;t n ~ e t  h~ referring the nrlitsof thecr~.;torn;try 
syst,em to  those of the  infinitely Inore ptarfect and rapidly becom- 
ing  univcr;itl s?stenr based on the  metre  and the  kilogranlnle. 
l ' l ~c  relations of the respective unit:: art1 now so:rccr~ratrly known 
tbxt tlris may he tlr~lre \\-it11 :in a1)l)rosirnation entirel! sntiff'ac-
tory. 

Fortn11:ttely t he  la\v of 1868, in its table of erluira1eilts.i- bssed 
or1 tlresp relatior~s as then known, and later investigatio~rs h a r e  
only tended to contirtn tile r:rloc of the yard in ruetres as t l ~ r ~ l e  
detined. Tl~i r i  the \visest cotrrse is ~ I s o  the easiest, and tile ?arc1 
ant1 pound. a. l;ntr\\-n in the 0ffif.e of iVeig11ti and . \ l r a ~ i l r ~ ~ ,  a r e  

now ~lefirlecl as  ;i ct'rtain part  c ~ fa tnetre and a kiloprairli1;e. re- 

spectively. 


T ~ l e s eil+tiaitioni are  as fo l lo~ .~s  -
: 

1 yarct = 36"0 u1cJti.e. 
39;;: 


1 1 = 0.45 !5!17 k i log ra~~ l r r~e . 
ai,cording to  t h e  s ta tu te  of 
1 ~ 6 6 ,  

or l l l o r~  R C C ~ I I . : ~ ~ ~ I ~  -


1 ~ ~ ~,,ourl(~~ l i ~ 1 ~
= 43:35923?77 ~~i lo21~arn r r l r .  

,rlIese t r ~ o  v:I1llP~cliffei./ I V  a:)pr isimately one par t  in one hurt- 


dred t f lous t rnd.  1'. C. ~IESI)ESHALI, 

om,., of \yelght. D.C.
Ileasures, w~trhillgtl-ii~, 

E a s y  Method of Calculating Complex Surveys. 

:I >i\rr:~~ror)O S  c ~ ~ ? l r t r l a t i ~ ~ n  XI
rutpioyetl hv 3Ir. L. ( ; r i l ~ ~ t r r ~ .  


,llallager t l l c  (lo. (yoalco,.of ttlis I)lore ih n e w  tl, 
J I < . L , ~ , ~ ~  

and may l,r. lls.fI1~. or a t  ]past interestiop, to so r t~ r  of your reiders. 

I,, the I)tyrllnlt ,,i ri,.ultirs 0 1 1  coal rninrd. rllar~y excretlinglY 

corl,l,licatctl u l l t l t ~ l c r . l , l l ~ ~ d  ~ ~ tjr inatle.t,llrl cc~nlll~rt :~ticin~ l ~
h ~m r ~ s t  ~ y 
of wllic~lare \,.,-. , l i f icl l l t ,  ~ ~ \ ~ i ~ ~on a of.t rne i t tg  

Unitetl States (+overntllent were tho-e apljroved as  ~uc.11 l ~ y  Fnl,er a I l ~ a to c  t l , c .  , r v r?,  in i t+  usln,l incs,  he trnrJ.fc,. tllis 
the secretarc of the  Treasury, on the rccom1nenctatioll 01' llle su- Illat to a pieflL ~ ~ ~ ~ l j , ~ ~ ~ d :an11 ttlrn cuts arr-ay tilp earill,oartl. 
per iu t ,end~nt  of Weights  and Jleasures. In  t he  rtieal~ tinie, it ltlakille ol,c.ll,ng tile es:tct forll: of tiIe {,lat, ~ 1 , ~ .car.,ll,,,alri 
was  krro~vn tha t  there was great  lack of uniformity among t l ~ r  rontnin,l lS.  cll,311inp i q  tilerl to .Inootl, surf:rce as a 
vnrions States. To  enconrage sucli unirornlity Collgrtss, ill 1846, 
autlrorized the  construction of copies of t h r  var io i~s  stantlartlj 
uaetl in the  T~.c~asrlry Ijrpartment.  to be t1istril)utctl to  the  Z O Y -

ernors of t l ~ eseveral States. Thih action W:IS taken 11g t h r  Office 
of Ve igh t s  ant1 Bleas~rrts. and  (lit1 1n11el1 to  bring about unifornr- 
ity. A t  once nt:rny, and  finally 11e:hrly all. of' the States tnacIf> 
there col~ies their  stantlarcls, aud thus 1)raciical unit 'orn~ity n.ns 

~ ~ : ~ ~ l ~ .h.;a rrlc.~lsi,l.,. ,  lie llas tllatle i n  C31.dbO:lf,j I l l ) e ~ ~ i l ~ gone 

in,:ll :tl,ll -r\.-r:Ll inclles long:  alltl tlO\vrl t l lr  e,lzci tlliS 
,,lt,r lCttl;, liilp inell reprr:en~ing ~ l i l l I~ re r l  

sq,,,r, t.eei, y-;lkill.l: tille hc fills rvitll tllii t i lr  c,i ,c.nil lg 
i n  tile cnrcibonr,l rc~l,reserltillo. tlte plat, taking p:lin, to  sc.c tllat 
tilt. shot lie t l u +  onF ( l e e , , ;  tltetl I I ~ U I SI hesr out into t11e t l ~ e a s ~ ~ r e :  
:,rltl reatlily lu2tkes lli5 6,stittl;ttr. ~h~ rnaIlager says plarl was 

secured. Theoretically or rigorously, 11o\rrr-c-r. t h ~ r e  arcJ a h o ~ ~ t  thougl,t ollt I,? lliinseif: and i f  a .;irllilar has heen used else- 
as  nlanq- sysletns of ~ ~ e i g l i t s  ant1 measures in use to-day as  there \l.~,t>rc,, he l lns I lo t  I ~ (,[ it, ~ \ rile ~ being in- ~~ ~t htrlkes as ~ 
a re  States in r11e Union. There are  cnsee, illdeed, in which n o  g,,,,ious, \vi,jc,i3. alt;,licablP t o  cornl,licated .nrve.;s, wt l t t f iCr  
legislation 17-hatrver has taken placts, and. while there a r e  eeterc. or ;,l,orl, gl.oun,l, R ,  0. ( ~ ~ ? - l r I . l x  
11enalties for the  LISP of f a k e  me:tsirres. tl1et.e is ncthing to  fis kllonrniugton, I . I < ..TH~I. 2:. 
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