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eonformltA avac laa eonditiona du contrat da
Wmaga'.

Laa ORomplairaa originaax dont la couvOrtura w
papiar aat ImprlmAa aont filmAa an commandant
par la pramiar plat at an tarminant aoit par la

damlAra paga qui comporta una amprainta ^^

dlmpraaaion ou |t1lluatration. aoit par la taceniil

plat, aalon la caa. Toua las autroa axamplairas-
orlginaux aont fHmAa an common^ant par la

pramlAffapagi qui comporto uno amprainta
dlmpraaaion ou d'lHuatratlon ot an tarminant par
la damlAra paga qui comporta una taNa
amprainta.
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Laa cartaa. planctias. tablaaux. ate. pauvant Atra
filmAa A das taux da rAduction diffArants.
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raproduit an un saul clichA. il aat fHmA A portir
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at da haut an bas. an pranant la nombro
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I

(AHfif^n rti>^rmd»}

—fSiiliifii to rfHifioii).

Thta ^roof la Mnt to you for dl«e«JMt«rt only, oml en tho
oiprooa undorManding that K.la not to ho ufM f»r any othor
pjrpoya whataeavor. V. ^. II ,,/ /A.

<raii4liiaii ^orirty of (TiiU (^Minrrrs,

• hi;, tLx'tt ii.1r IikM tiM'll r>'*|t<iiia(lil,. t,.r Iti.

-t l!l-<l ill lint Ml lU |<Mlitll-lt(ii>||«.

I -'n>t< M'H'I-IV, » > I

TIIK KUItOUS OK I.KVKLS \\l» I.KVKI.LIN*:

* I'irl I. On III. miivt^iil l..i.'|..

»v l'H"> r II. Ml l,*:,ii. >!» K . M V.\s S...' CK
Til Ih' ii'iitl lilt 'riiiir<i|:iv «;i|i .\<i\,<tulM-i.

fil'-lii Aliil ..|«MlliHI«

Ai-i- Mi-llkuiinii lid'U iir.- iii:iiiitl':i(iiii'<il liiitn i-JaH, UiU-t \t^ ^riii^.1

iii>! Ihr iiiiM'i' •.iirC:!! Iclii' IiiIh Hiih ,111,1V iH.wij.r |>laivil „ii «y *,,

arlM.r r-.raltiij iii:ihllii. ih,' uil«.i Iroiiii.' In, ii pn vimiilv iiiriiiHrf" \
Iniiu II ntrii f.l:il, I,.' ||„ ili-irnl ,mvuliii,' Tliv ml..' ^Ii.iii|,| li.,^ i%
>l<i»lv liiriinl ulaiiii ii, ;,\i, „i ;,^ |„ |,r,xiii ihi' hImiI,' ,iC ii. iiiii,>r -iir- x(

y->

ill iliii muiiiicr. F»i li'\,-l-,

li .1- ar.>u.,'i| rniM4|r>,ii,iiiiii'4l

V

luiv 111 III,' IIiIhiI-. liivitl.j h||,.|| ilt.-.jl-illililii; j ||||i|i'|,m| :| -iiiiilur IIiIiT-

tint vvliiiii I'lir all |il - llir.iii.'li III! ivi- nf iln- nlii„|,.r Tli,- '<iir ,

r«W illllllll»l 111 Ih' II|>|i,|III1,>I >ll.,|||,l |||.'H 111' lltllllL'lll 111 III.- lliu'll,-lV i

immiM,' ilryn I' |i.ili,«|i 'I'lii- i'i,iii|,|, inl. ilii- ,111). „r.- li'iii|i.iinril)f '(

|ilut(i;<'.l uii.l III.' lull, lijli'ij uiih lii,iii.l Th.' U\,\ i« ili.n i..,i,'il .iiiS»^i'

tri.r, 4111I il'ili. .iiruilmi' |Iii>m - in I..- iniillirin ili. .nil. »r,' I., riii.-l-,
,

iittjly M'uli'il anil lli." .'.nir,' lin. i.| lli.- ii|,|.'i Hiirlii.'.- ..railiui.-d in

•'i|iiully ilUliiiil ili\isiiin<

Til.' l.-vi'li. if-u-il nil ilj,. ,,r,|iii.iiy I ii...in,-,:i-in'.; iiis|riinii'Ml> ,-.111 li,-

iimil.- Willi Miittii'ii'iil iii'iii\('y li\ ilii. niiili.iil. ju th,. jirai'iii |',in,- •

nllli.' Ik'>|. A ri.'iih lu.lSii^ ill l.'\,|, ,.| l.'s, .Lli.a.'y iliau .'1" |i,-r

divitii.iii 111' J mm. ar,' wrUii)c^iiiail<',

liaviiii.' a M'ali' \alii,' nll'mm I In .*i '. -ii,

aiiil ^iiiil.li. ill^llll I-. i( i, iii.,.,.ar\ in a|i|ily l««'al i-iirri'iliiini

Sli.r llii' li'Vil i> tir-l imijliol mil nn ili. nia. Iiiii.'. A^ lli.' I. \.l mii-l

ry|»' l.'M.il ali.'i i-v.-ry ...ii-.. li.n. llii>i-anrv li.li.m^ a-, h.II u>' IU"'>I

iii'U('alf<i|>'rali.iii. I iiiil.i'il imi inl'r,'i|Mi'nll\ •nil.', in laiiiir,' ll ii '

vtry im|Hirlanl lliai llii: il|i|H 1 i rinr ^iirl'ai 1' >liiiiilil Mivi' ilir liiirli.'^l

|l«.^^ill|.' |iiilii,li. anil ll.' iiiliiily ll irriimLrain-.iri'UB'ry nriilhi'rli.ri'iijii

iwrli.'li'.. Till- Dla^^ i'iii|i|ii\i',l .|i,„i|,| | | tli,' jianli'^'i ami l.-uat

liy(;r..Mfi.|iii kiml. in nii|, 1 1., av,iii| any il< li riii|;uli.iii nl iji.- a.-curat-y-

iil'llii- li'V.'l tliroiinli I'li.'iiij.'al ai'tiiin nil iIm' i:lai<> liy tlii' lii|uiil Klliiiu.

The IhIh' <liiiuli| In' 111 nnilnrm Imhv un.l iliifkiii'MH. Tlic li<|'iiid must ^
tniuiBiiiily •'u|iliiyi-il Hir i'U!;iiii'.riii.^ 1. \,'|s i^< iilenlinl. A ii'tlaih |K'r-

it'uUsc ijl'i'llnr i« Miiiii'iiiiii>< aiMiil (n tji,. almlinl, in iinler li> obi'aiii

urvatorlluiilily anil llii'i'i'liir.' imr.'ii^.'il "I'lisilivi'iK'Ksin tin- l.-wl. Utlivr.
of imiilillia is afMi MUn.liiiu's H',,,1 I'luyiiiMiniiin'iils uf iliis flaw. F.ir

ihi- hiishexi v\u>H iiC linl, t|,.. Hlliiiu lii'|ni<l •nn.rally tiu|iliiV(<l is siul-

|»liurii' I'tlnr. willi mhh, tiiiii-! a Hiiall iHrnnlai;.' iilrlilon.ftiriii.

Tiki lilik- alluiiiiiin i« paiil i.i llir niiiiiiiiinu nriiiililil<-». Tin- UHual
lui'trioil ii^" I'Mi'lii-iiiv III.- .jla«i's li^iilly in a iiiilal Iu1i<>^|^f:i\« riM- "

U> HUih wriims ilian'j.-» iillnriu in lin- li-vi'l ai In ri'inli't^^HHv linr.'-
*

liable. .SiiiiM- i'xam|ili'i. iil'iliun^i' nl'liirin iliu' In lIu- jnfl^K^^ h>-

Kivwi iHTi-aftir. lii-vils I'nr - jirais,- ' wni-k ..f all kiniiii kwRThm- .imi

lUfUtl with tin- Iraim- al nnly Iwn |Hiiiii<, uliil sliniilil tlH-n ri'M on miiuf
yieldiuK wall rial hiu-Ii as i-nrk i.r slii.i |.!ad. and.lH- lii-ld in pl^uu by
li\tUt wrijis III' uii'tttl. Till- umro ili-liial,' U'vils li«vi|(jf a «oale valuu ol'

3" or undi-r ri>i|uin-|iriii<rtiiiii tnun air t-urn-nlsiirfroni rapid cb'anKca
oru!U|H>raturo. dui- Ui radiation liom surroiiiitlin;; obj«'ct», and shouid
he uncloai-d in n\'laHii tub.-. Tin- .ii.l/or hir-Ii U-vi-Ih ar« rliamb«rt>d—
that l»^ there Ih ii dia|iliraKin rutting, off from J to 1 inch of the end
ofthotubi-, thiy^iaphravni bavini: a small h..|,- in it—to admit of
adjoftin); the babble to a xtandard li-nyth under varying IcmperatiAw.

Having thuKlirii-fly n-viewi-d the »>nstructinii ofl,>vflH we are broufdit
>the object I have in view,—a cnnliidenitiim of mtae of the dulMta to

r which kvck are Hubject.

^
Irregular Curvatun-.—Thin sjiveM rixe to a nliift in the aero position

>«f the bubble with eaeh elianiri' iu iIm< teui|iera(ur.' of the liquid, Hiuoe

the bubble ihnrUiiH .r lenKthcnx more loWanlH one end than the other
asthc'liquid expandH or eontriivlH.. An enKirnvrH level baviuK this
datect will, when plaei.^ in ^djuHtmeiit at any one temperature, nut be
ia ••^ugtmeDt for any ulher ti-mperuture. Where the level ia uaed to

> aPglllarm llll-ll, aa. for^iample , th« innlimt inn nf tf,. ^ m\ ,, ^

\
\
\
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an RHir mi.-al inm-il, i« i«.'bvH.M» llml III.- h-Kult will J.|i.-iid oo th»

iKMitioiiol'ilir l.iil.M ill. ««K IrfKiiUrity ..li-urvmiir.- Ik uufor- ,

tiiimlcl.V ;if'liii I •!. l>-<i Ml .iiniiiivriiin l.vcln, auif l« it »re no dpubt

iliU' Mwiiv I.I' III"- .li^Ti |.iiiiii. » M. .illl\ii* t Willi III- l«'Vi-lltii>;. - Wln-n-

llMTaiii.'. in lli«- xal' viiliir i» •-•n'ttV Midi nil iiiKtruim-iit iu»y. willi

|.ru|Mr |.r.T;nili..ii». I" m<..I mi . ii;:iii<'.iiiii w.irk, Uil W"ul<l Ik- i|uil«'

iim*iii-«*il>li I'll- ii-'ir >iiiii-iil |iiir|«"«-*\«li«-i<- lln- ^•"l"' »«'»•• '" •'"'

iiu|HirliMil liirtiir, '•

A I.V.I whicli »ii» mail.' I»r .M.Uill (V.^k•^^ mhw )-.-«rH up!, lobe

limtl ii« II >lriiliii:; I.-a.I liir a lraii>il lhi«JoliUv Iiuh ii hchI.- valiif run-

uiuu M »lial a- f.illi.w.. ir ml ^o . ml- TJ". :17". :M'. 22", -'«',

3", wild a |«'r(iiiii "•!' iIm- 'V'k Hal iir\<il' rcwrwil i-urviitun-. Tlii«

iiiBlriiiiiiiil- i.- "I r».- *..il4il.>^ AVIiAi I atl.l tlir Uft Uial Its iiwld-r '

lias iiiuili' aii.U-aii iiial..- ^ I l.A. 1>, liMiWillaunv llial i-v.-ry l.-y|jl, ii<»

iiiutli I mIihI iiiuy Im- riif I-. |iiilal I' iIi>\iiimIi«-i. xIi<>iiIi| I»' »ui«j<-«-l «<>

nVi-l i-ar.llul l<->l Ufiir.- In idi; |iiil iiiln iim-.

Miffi-rcii.-.' ..f s.-.ii..iittl an a ! il ikI" »(' llw lul*- a'*' >!'*«•« riw U>

u pliil'l iiillii- z. r...-f.iiii-<- I'.i a pix. ii .-liaiii;. ..(•|.iii|»rit«iir.'llio uir»|woi-

III oikiikI will iHall.iiil ill 1.11^11 In a -r.al.\r<.r Lmi-xUiiI, uctiirtlliiK

a» il in l.i»ar<l» llw Miiall. i i.i- laij. r .-ml ..IiIiAiiiIm-. WIhtc tiivKriiiJ-

iii): linil lias Im.ii lanliiliy .i|i|.li.-.l an.iiml ilii yii»l«-<ir«-«"'l"<'''««<' ""•I

III.- lulu- i> "I fairly iiiiil..iiii il aim-i. r lli. «*iMiilili"ii iil'i-iiiialily in

(III- iwii i-ml» i-< iii<»l |icjrl'i-i-lly t'lillilli-il. \

Hiiiiu'liiuw ol' il»v^M'p>f i"«*'f'"'' 'iirliiW-. ar\»liii;Mriiiu iuiptrti-tit

IMilii'li i>r rriiiii KiiiajK'|>iirlii-len ul' nucry uilli<>riiiL' m iIh- ulaiw. will ({ivf

riKults wliirli al^i^Tfl j-<if:lil .liiw-ly ri'« iiil.li llms.- aMxiiij: Inmi irn'nuUr

rurvaliir.-.' .Tl^n- lmlil>l<- i-> lirl<l I'at-lt liy iIm- r<lll^^l yartirifit, wliili- tin'

|cv.l isliirii^f lliriiimli a ii.ii>i<l.ralil«' aiii;l.'. lliiit ^iv^llL'lll.•a|llH•arantv

o| iiiena/^ w-ali- valiK-, ami wlifii tin- liiililiU liiially\l>n'aliM away, it

UMIV.1* tfirmiuli MM ral <li"\i-ii/.ii» <! III.' >.-il.- a- il'llK- Air**alitfe at that

imilil wi-r.- v.-ry iiiiii-li Haili-in-il "ill. A li-vi-l. wliii-li «Vi» n-ci'iltly ht-lit .

'

III nil' I'lir rxaiiiiiiali'Mi. vav- a n :i>«iiial>ly iiiiiT'inii M-al,\ valin- fur Iniii^

runs, lint wIhii ii was cxaiiiiii'-ii iii'H-"- rlo^-ly sliuttfilfrrfal ii-r<>i;ularity.

Twi> |»>inU- wi-r«- I'liiiii'l mi llm lulu-, al wliiili tin- l.-sl- MiiiWt-d tlii-i,;

iiiuM Im> si.mr <ilislriiMiiiu. hi ]iii-l.ili<- liii,l>l'l<- lii'lil inyiif |V>silion

tlirun^li a i-lniHi;i- nriiH-liiialinii «Vli'. Kxaniiiialitm willi k uiaimily

iuL- ^lass r>-vi-ali-<l vj-ry niiiiiil.> parlii-l.-s iif « ry i-uiIh-iIiIimj iVi llu- ulata

al i-ai-li 111' lilt- |Hiiiils. All<r iIh-m- wi-ri- n-nKiviillIn- li-vi-l way'iniDd to

Ih- lit' vi-ry iiiiil'orni ^l•al^ valin- ami siiisilivi- al all i»iintjf. \ Such a

ili'li-rl ill an iiii;iii<iriiiu Ir.vrj wnnM rcinUr ijikmI work iiu|)uMiiW. and^

Would, ill liilililiiiii. !•'' viry aiiiinyiiii: ti> lln- nlisvrvi-r. inasinuoli ai it

wiiuld Ih- ililKi'iill III k<-<-|i'llii< liiililili' ill I 111- i-ciilri)^ iiiili>:«-< iniK'iVl tho

iibslrin-liiih lia|>|ii' I l<> I"' al oIh' <'Ii<I "I' ll><- ImiIiIiIi' wIii'U in it.s\>i'|itral

iHisitiiiii. Till- (-111111(11111 ill I'.-it lit' >lii'.'._'i"lini-s- ami unn-rflkiiily inV'-
'

iHiKitiim 111' rrsi is iii> ilinil.l lar.'i-l\ ilm- !• a rnuL'li siirfai-i'. thiiiMli

' diiubtl<-!« iilsii.lii siiui.- i\l. Ill ari-iiii; liuni llu- i-liaiai-ti-r n) llit* lii(iil^

\tillinu. W]»-n iIht,- i- -inli iiiii;;liii'ssiil" sm-liici- tin- imsiti if n-st i>\

ihr bilblili- i- miliri-alil,\ alf rli-il I'V lln' v.-liicily willi wliit'li it luu\<tK.

Wlii-ii tin- i»'siliiiii ill' I 111- li-vil is i|iiii-kly alli-ri-il lln- biililili- iiver sliiMrts

il!< mark and is Ill-Ill lnyiiml llu-, [iriiiMT n-siiim iilaci'. Wlirii, iin ihi;

iillirr haml. lln- l>-vi I is viiy ^Inwly niuvril. llii' liiilibli- will not «|uiti'

" rfai-h ils Iriir imsiiidn nl risi. In tlu-u- rasis a sli^bl la|i on llii- ]i,Un»

will ii.-ually siilfii-i- liiliriii.; lln- liulilij.- In il- Inn- |iii.<iliiiu. Iji to a

I'lrw V'-ars auii all tin- li-Vi-U I bail nut ol lln- luanulai-turi- ol'a ivrtaiu

wt'll klHiWii IjihiiIi'Ii niaki-r bail lliis ibl'ii-i. Wi- li-vi-l ol' lln" lrl.'Meii|M'

iifoin- 111' till- "< Iraiisil instninii-nl.- in Mi-tiill CiiIUtv- 'bi" '*"''" value

111' wliii-li is 'J.V . may In iiia'b' In laki- u|i a |Hisitiiin, inlbis way, any

wbiTf wilbin a raii>;i.' of 7 . or up In a luaxiiuniu of :t'.r> troiu itS triio

IKwilion.

Lvvi'Ih an- Huliji-i-l to cbaniir of form, i-itlii-r ilhim a i-liaOKv in the

irlaDH itsvlf or'ffoiii till' pri'Miuri- ilm- to cban^i- of form ut'tlni mouDtio);,

under tliu influoutv of ti'iu|k-ratiir.' or oilu-rwi.si-. Tbv latt«r may

be "uardi'd ai^aiiist liy u |ini(ii'r form of iiiiiuDtin;:. The former,

whctbiT from |ii>rman<-iit slrui'tural c-haiiui-K in ihe flam or from tem-

porary t'bulTjit-K under varyiui; ti-u|ivrHture. can only bo met by an

iuveHtifcation of each individual level. It' then- be a pt^ruanuht uhanKe

of form then! in uf eoiirM- liability* lo an irregular vhangt! of curvatun-,

n>nderin): the iuHtrumeiit wortblenii an an instrument of pn-cwinn. The

only example of thiK kind of elianp- which ban eumt^'under my notice

il an exeellent level made by one of the beat American makvnt. It

.

ia dem-ribed by the maker aa made from tla; bt^t kind of Bohemian

glaaa. It in invdleitH hi Htatu that the {loiiKibility of any 'chaiiK>< "^

form \» Htoutly denied by Uie makent. liuru, however, ii the «vv-

.
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Pur/hiM-il in April. IPHIJ. «nil fofwnnlfd liy lli.- Hnik rtn Hnif W
A. KiifipJ'", iIkii of Hiirvnnl I'lilli'i."' «»l>-rnil"rv (iir cxaiiiiliiilina inil

<M<tr|||i|ii|t(iit|-i>|'tlli' •llllr. VhIiII' Till \r\r>\ H^t'lilni-)')! ill «>''" Hi'"'!"'''

to llii'culii' ill' ilic iiii'ri'liiiii liri'li' III I ( 'iACv

iiJjii>l,"l Ml u« III Ih' |itiriill< I III llir iililii'.il uyi- •ilUiw lrli-Mii|N'.

. Olm-rviiliirv. iinil

Tliif'

V

,'v

/-

»!(• vulii ' riiiil iiH nil ilii' I irili - 111 :i MTii'iiir-cViiilii'ii *«'|wriili-
fi.

'roiii .'

iiAi w

li'l<'riiiiii:itiiiii<. Mi'iiiliiii: I'roiii Apiil liili i" \|iril S.^Vlli Tln' ri-ull

ill^ llll'llll V;l|lli- iil'iilli' •livi«iiAi w i> J l!i 11*12

Tlir IfVil wa-i lliiii l'ur«iiiil'''l •• Miiiiirr:il. nml Im* Ihi'Ii in ••hiI.i/'

iiitiii 111*' ii» n i^riiliiij Irvil liirTm a^irmiiiiiiiiMl li-:iii*il ii|i I" tlali-. It

liiiK ri'i'iivi-il tlirri' oiirr jiir-, I'llliiiv' rnuii lli.' iriiii-il in-lriiiiH-nl In

till' HiMir.— Kri>l in Jiiiii'. |ss:t. iln' ••iiiinl in / iiml llii'

tliir.1 in "
. •»!, April I aiii| ^. H*l.

till- «i'ili' xujiii »:i> ili'i riniMril mi a l.vrl liiir ill till- »iMliiliii|i" "I

Mi'-wr^. Iliarii \ llarri-mi, aii'l j:aH .< im in, valm Irnni tlini' wl^ nl'

liiliiii ill I, iniiiialioil- laili. nl' 2 I" willi :.ii iiia|i|iiiciali|i' |iri.li.ilili'

••rriir 'I'lir valni' ul' mi.- n \i>luii..ii "I lln - nw «iii llii- Iri.'i was

nH'u<iii'i<l lis ri>iii|>ari>4iii Hilli an Klliil ltrii> uauji, i^liirli »tt<

il*ir viritii'il liv i'iini|iai'i>iiii willi a >laiiilai'il liai liy rni|'f«<iir_

llilljrr-.

I>iiiiii- till' Mais ISs't anil l^^'.'H -. vi lal il< li riniiiatiiin- at ilifliTiiil

linii'^faiiil iiiiiliT variiiii inliliiiii- lia\r ini n maili mi a Icvrl liiri in

Mrliill ('i'iH<'ui° III! -in n III' uliii li l>a- Inih i iiiii|i:iI'i"I wild jlii' ):un^<'

uliii\i;.rrli'rri'<| tn , llii' r>'snli> nl (In -' 'iiiniiaii'^iii- arc 'ji\rn willi tulilu

V ' '

Im-Iiiw ;—

liiil.'
I'l'IIIlK llMllI

nf lln* :i.ir.

|SH!I

.Ian. (nil, ,7

Mu«,Ji;iii 'i'.'
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*
1

.1-".MI

K.-ii t: • .»'

Man li hill ''
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IT iiiiii
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In nriliT In iliM'iivri it llnvrliaiiVi ill I'nrni uaK ill aiiv wa> d^k' In

t-thiiiiint; li,\ iIk' Iraiiin. iIii'nlIi^- IiiIh- uji> riiinrtcil rrmii its Iruiur Kud

liiiiilini: ><r.»~ liitiniiliali-l\\ariir ilin ;tr>l mi Si|il. lllMll lust, and iu

mil' liniir »a> ajaiii xaiiiiinilvand L'avi lln' 'ainn rniiill. 't'ln-n- U»t

nniliiulitrillv Ik'i'M a ilniilnl rliaii'ji' nl Inriii in iNkr ulaM, and ilntt aM

was In In' I'Xiui lid IrniiL till' u/iiliml jnl mniiiiliiij williiint fXtvrual

strain. KurliinairU iIhii' i> im I'xiili'tjrr nl' x'rinus clianui- in tlw uni-

I'nruiiliV ul' llii' rnrvaliiiT 'I'lin liii irjiiriii uliirli llm nlass nnw stviuii >».'

U> \in\v atlaiiii'd niav liaM- lii.ii rrarlind -• viral yvitra aun, Iml tvrlitiiiiy

mil williin thnv^ viar- al'icr It liail^ lilt tlin liviids nl tlu' uiakur.

'I'lu'si' ri'snils wnirld iHiint in iluili'siriilitlitv nl ilm Kiiislicd li-vclit U-iuK

kcbl in sliirk I'nr mm nr iimir yriM-f* liy tlii- niukrrs, in nrilrr tn tjlve

timif liir iin.v rlian^' nl' I'nrni In icvi/il iix'll. Siirli i|ii|nlry ita i liave

Uvii\ aide ti> iiiakn lias I'aili'il m disi/nvrr a iiiakiT wliii u'iln|iLs iIiIh lire- %
i'auli\in. It is well kiinwn tliat a .similar trnuldi- Ima itrlm-u in thu

ram- 111" till' iilass used liir tlii-riiinnii;t4'is. Iilki I»ti' tin- iuakcrs iwuguin!

iIh' iHt'il of scasmiinu tlir tilass Uflifki' llu' lliiriiiuuii'ti-r is uraduatitl aud
put uuW uiarki't.

An rxauiiii^ti it' tin- lalilr /givi-ii uIhivi- will, aluo aliow a iiligbt

cliaDgu nCiM-aIr valw, dim to tciu^'niluri'. AUIiou^eIi small, amuttuting

only tn aWrtit ll.'lHII'i [wr d<•;^< Fall., it is of (|iiiti> Miffiuicnt iiupur-

taneutu taki> into aii'i'iunt in a Ifkniiitudoiii'tOfiuiualinD. amuutitiDg aa it

dw« 10 iibuut oiii'U'nOi of a s<i-ond of an' for our averai^u ranjse of •

luvan t«^iup<>r.itun- iu tin- year./ .,'/

I am UDtblo to oifiT any uWrrutionH of my own iu illnetivtion of

^tfnporary ohauf^'s of L'A>;it i«t<'Ul in a li'wl—uuHtrainnl by itiimount-

nlfC; but that tlici^- an* miclt, and very serious oiu-s, rvndiTing tbv

iaHtrnmrat quite unfit tor dvlinato mcaMun'nu'ntii, llic foilnwiu); I'xtrmot

iVni^ |iapcr read at tin- Montreal uiretinv' of the Amuricaif Ag«oci«tiou

totxkf «d»anoi'm«mtofHcieniT, by I'rof. W. A. Ko|o^rH, will Dhow :—" In

*>^rdvr tn idiow ihe necvw-ily for repeated and vontinuoua obMHatioai
"ifac the dftpriiBatiMQ of the valM of on«di»ifiinii nfflml—1 f w«ril =^

it/^^-;'^;'-^v^-;-.>"*t<*'4.'-!,V'--^y5A^



'" hrn my i-x|WTi«ne« with ihn poapaaimi h>Tf>l oTUw iaatniMMt^Mm
'-^iwllif KuaJmi traiirtii (if. ('. OlMurTalury). It »•« made m) ttii

-^worlmlHipitrtlH- I'nlkiiwit (Ibitorvaiury.

" I liejiali iIh' obM'rvatiiiVH aiNtut M oVkirk iut|M oianiingdfNav. IS,

" by couiiMriiiu lli«- ri-aiiiiiuH ul' tlH- virvl« with buMilo Intt at tho Mid

''tllf iit'/hc IiiIh- ami tiicii al tiitvfxln-iwctiii. I'DH-tHilini; in tliJKWay

" willi/arh bvi' iliviHiima in Hii«-f<'ii«iiHi, I wim Hur|iriM.-«l lit tfnti, iitit iHily

'" a ruiiliiiuiil iliiiiiiiii(i<Hi til' tli<- valiii-- nl'nuc iliviiiion, but a wi'll Jvttiiud

" aliifliiiK "1' tiw K-rii of iIh- \k\v\. By noun I hail nearly cumplflMl the

" vxauiinati«< lor tht- ttml ball' i>r the diviiiioni. I llMni iiiMiuud tlie

" ahntten /itr un nbm^rvatiun •' llu- nun. AfW an interval ol'Vm'

" uiinulfx, nlMervalioiiH wiib iIh- Ii-vuI wi'rejTfiiuuiod, w|Hrii.it wait fuuud
" Ibal till' valut'iironi^divinlim, di'tvrniiiH-d I'mut tlio iwUh- Mpace a*

" beliin-, bad incri'aiHHl by nni-lourlb ol' itx mean value. It will In-

" Hufficieut tu fiivi- iu illuMtration iIh- («-huI|h %ti't\if iibwrvatiuuit i>u ibree

" dayn.

Nov. 14.

•)*' 1 div = l.aw Th ss^K"

15

Vl'h. =47"
> Nov. 14.

Nov. III.

"Mhuttenclohed 1 div = 1.7li' Tb.

Nov.

1 div = 2.tMi

Nov. 13.

" Shutters opeu. 1 div = t.m Tb. =: 6V I div= 2.08' Th. = 70°

Nov. 15.

1 div = r 7«. Tb. = 31^-

SulMv«4Ucut obwrvutiouH made undi-r diSi-reut I'onditinUJt'cuuliniiijd

ibeHe reHullH. I'ruli'Miior Itofj^rH adds.—' it in hardly neeeiHiary to say

" that tliiH level liaH been diwarded as worthletta. Un the otiier band,

" the utounted lem' t'uruiitlietl with the Kussian transit proven to be an

" excellent one.
"

Here. then, are two levi'ls uiade in the HaliH- workslmp,—the one prov-

iuK to Im' a ):uod instruu)<-nt, llie other totally unn-liabb-. A ditlerenee

iu tlieiiualilyoi'tbe^lasHis tlie eauxe to wbiehiHie would nntnriilly r.'l'er

tliii*diM:re|ianey. aud thiHHU^KeMtsuii investigation of the |H-ruijni'iu'.- of

form of tliu difli-n nl kiud.f of f\t*s. one wliieli. so f:ir iis I am uwiin'.

buH not yet been uiidertakeii. Tlw |Mi'uliar U-bikvior of thiH level, under

the eunditionsof the test iniprox^^ empbasixes the neeewity id'xhadinic

levels from tlw direct lieut. rays of tlie sun. a pracliee whieh in always

inxisted ou in ifetidelie levelling, aud wliieb with little irvuble nii^bl be'

adopted for the more important lines of levels iu railwyy or ciiiial

Work. A shade over iIh' level is also im|Hirtant un aeeount uf the err^M'

in readinu the bubble, arising from the sun's rays fallini; obliquely

upon it. tj[iviu^ a dilTerent illumiuatiiiujo tlie op|Mmile ends.

JizampleH iif eliauK*' i» the lurm oMJpti^e to the v^ryinK strain

in the mouutini: are only tiMi abuudaui In two Humpy levels, un

which the glaitH tulM- is beld in u brass ease and plaster of Paris, the

acale values were determined as follows : — lnone2t.'5 at ti<i° Fab. and

' I'.'l at '!.»' Fab., nod in iIr- other 2»i. 7'at »i7'' Kab and 24. <( at

20° Fab., givinjf res|ieetively ehunjieH of T foreaeh 10° and 1"" of

temperature. TIh- mere eliaiip- of seuU- value is not the impiirtai

point in such li:Vels. but the associated eireuiu.stauce of wbieb there

cau M-art«ly Ih- a doubt that a ebaime iu the xero of the level tltkea

place witli each ebaiiifc of scale value, putting the instrument which

may have lieen -^tlaei-d in adjustineiit at a ^iveii li-ni|Mfrature out of

adjuKtmeiit lor any otlh-r l«'m|H-rature.
•

Since the iutroduetion of ether as a lilliui; fluid in levels, it has U-en
,

found that in some b-vel lulx's s<i tilled a de|iosit has mHiurrtHl on the \

surfaceof the ^lasi^, aud tlie accuracy of the iuslrument in coU!«e^ueuuu
\

either )Creatly impaired or deHroyed. The rou);b |>artieles bold the air°

babble aud prevent that freedom of motion so essential in a i^uud level.
\

Ur. F. Mylius bus shown that these deposits ol'cur through the action \

of the small quantity of water remaining iu the ether on the potash or
i

soda in the glass. It is a matter of very ureat difficulty to fill a Icvnl

tube with perfectly dry ether. Ur. Mylins used rosin as a re-t^nt in

bis investigation since it imparts a yellowish, colour to ether but UDparto

a bright red colour to water.

By adding some rosin to a tube filled with ether at the ordinary

lemperatuni of a room, and then lowering the teioperatan! of the tube

and the liquid considerably, small glubules of Water were fuuud lo\be

separated trom the ether and to deposit themselves on the walla ot th^

tube, becoming visible by reaaoo of the bright red colour cauaed by tlie\

roaiB.

X

\

*f*

\He demonstrated also that these small particlelK>f water retaining

their places very shortly beoame saturated with potatib or soda from \

.k- ..1.,^ .-I that alky ttw lapM of a few iM/k» lunal l HMticlei of potM '

"^^f^ _



X

\

Kium nr mhIIuhi ii|i|>i'nriil <K'uTi\^thr f\T»\>' Wlit-n-iiH m-iiN'* (irArnl

III lln lillltlu lli:tli rtill :i> l.iiMi:ill\\ iIm I- iM- llii' i|i |»i«it Mill ti^lii-

|>laiT ill a rl\«luiliih' l"iiii /til Mvlui^ ami <<rln'r'< liaM- loMiiil ||i\)|

lliiM'ili'|«i-.il« 111' iiiiiii liliX I ' i«iiii iiXj|a«- rii'li in alkalu -. »liili' iiV

lliii-. .|ia\ilii: ,1 laij. |irn|firli.iii ..I' |.a.Plli.\ ii. I. lik> l\ I.. .« i i|r. \

Till' lianlir iIk' i\.l— df-- \i-~ lli'lili I i- llirl<' •<[ lli>' •lr|»-:l rlll

riii^ Al-<i iliai (III V^r mill, jik l\ i riii mIh in On ^iiir.ii' i- rxiuli

iliaii wliiTi' il i> hyfiK |ii>li-li.i| Til li'iiiMii-liatr llii< li - niiljln ihiI i

i|i'lii'al4 lr\illiiK' |ii<MiMi-l\ iniii|iii'i .1 iinl liiiiii<4 all i ill I.i|im' of

mum- Wnki Jr|Ki-il riiriiii.: mi lln I'lurjlii inil -iiirn'.

-

Wliri'iyVi'li ^iili-laiiri> a> alnilml iinl nali i irr ii" il Im lln' lilliiij

Ii)ii|i'rut4flli< ruriiialiiiii of i r«->lal i> |ir.M iili <l -iiiii' llnalli ilii'^i'Mrail

•lUifi'lii ill' '.'la— will v" mill xiliiiiiiii. Ali'.ilinl i.. Iiiin<\i'i. iinl -iitti

PTiIiiK iiinliili' till' il.li.ili |. III. K\|.i li iil« 1111 ill.' II I III III r

tliiiil -iili'iam I - -iii'li .1- lii'h/iiliiti |ii Hull Hill aiii4^')il"l"l<'rm li ni: IliIi

iiiaili . Inn ill lln III iKii lln i|, [ni-.M 1.1 wall in- Tin -uliilhui hI ili.

littii'illlv -11 III. II. lii' ill a |iiii|i' I -1 1. r.lMiii 1.1' ill. "|a-> l''liiit .'li~

llUVill:: a IllL'l' |i|ii|ni|ll.i|l 1. 1 liail i- III. I "Nil llili iiuill.' Ill it> -ilI'lIU'—

ami lialiiliiy |i. alll I H- tiiim 'lln rliih.i.r >jla-~ Umilil ••• lii In lir

\>^lii'lttii'ii liiiln iiiiaii ".la-- i niilaliiiii'.' i li ilk. lln I liniiin lir 'jla-- rmitaiiiiiiu

(iiic. ami irv^lal ula^'^.i niitaiiiiiii: li.iil «

Wlii'ii tti' iiiii'iilir tin- iiiaii\ ililiil- In uliirli a Irvil i- -iiliji'ii. ii .

. ^ Li'i'iiiiii'n iiliviiiii- that it i' .III iii-tiiiinriit uliii'li. uliili- il i~ ra|i.ilili' ul

yi^Miii'.' ri >iilt>iif tin lii'jln -l .m iiiai \ i- al-n mn' tiiln' ii-ii.l uilli <jn al

, li^i'iaiiliiiii. Ill liii't, il ran iiiiIn In- imi-iiliml iiii in^triiiiniil iil'iiriii-iiin

wlii'ii -iiliji rli'il 111 4'iiri liil I'xaiiiiiiatiiili ami ti ^l iliiriiiv, iju- inriml mv-

('ri!(l \>y ilir iiliiTNaiiiiii ill uliiili it i> Iniiiu iii|i|iiyi'(l.uiiil lunlir I'limli

tiotiK Niuiiliir III lliinx' in wliirli il Ik Inini.' iimmI.
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