n SNo ettetd , dhe elecdoical Semivd
V““’:\—wk{c—u}— ~SCUN A EAD widh $he (OGRS, °-"—F" R -
B dolcad Gondvel cud uwlWzie, o ghede ~ Covdu e
showw - ubove .

omed 3B wmake QA&M&W\& é'&_

£ Ce\ (LDWR) v o
«—-- 3. e ?oért_y\.}\ o‘r«e:eft,o" W : \l
i Cove® AN ke —\—Qm h\c\\\\k&am\% &D\wc\w__ew A L9 -
CommiBiVidy  and  elewy £ LN eding SSRVSENNER UN

L\ Whewn he LD R \\M-J> X e 0\\9‘(‘0 Q\’\c:u&—e \\ s\\“\.\%
. O O ros Jleaslsdante \w Vo Onad Fhe Cuanernd
)
Fav.  Fae  elewn s Covem e gAe Mdy \“\‘{'\ t,\\uw.t\\ Fo 4
3n I lednd— W Andmnugd ded
P ae S Fre  oelay  Whewn e _
Coon SRy Phe  Nelay tunny

e TUPADN & SFORCe WAL ANR O AP

Jo  delotemse Growah I Se-eneddec She 3.;—-

B o= L DR
R T 1 form of  \atde e 5\'&&&\ .
W) senidn ultdry W Wegh, s '
The  LWONE WP Snopdh, L

Rew o\wdtoy V8 aood .

"ﬁ' I.

Scanned by CamScanner



.....

NIQTN W Qefeis @m pE - \a&\aw ;
5 . B — Tl Y 255 Sodui
MR e T
' PR S0 S o e e I

< 0

)
B

e

: S |
e w N o w :
. ﬂe-\;@ﬁ\mu( “lf ANC W NG wn ’
. : o &\*o\“—}\ i 1
T T ke apitaany
‘ L |
B === . v
F - idon | Sisdacel
B =
=3 Bb ‘ l{ = ]
Repesion’ |
(4] = SR k!
” '. % A k » Cn\
W e iy BMveites o  systorg b losx g o |
f. E = 2 - . i _& \‘J\h i |
_’*'_;‘ D S\\cu;ﬂ W %J“.?\‘ ‘ GW _\% |
‘\x.v-cé*\\(\ L f&i‘\\\‘\.ﬁm.)f. T T 0 e

& W Moy Vewed e leweded  dewey :
R YT e W - eff  Posilew | "'\\\te»e’v)y | :
3 \ " o : * A 54 \"
.@mx%x\:z g o Mnowsy P P &
Vane e T ghe Sy stem
e B Fhe Ngdo | oF e
3 bwe &
W (\‘\'\Q,\ e

Scanned by CamScanner



L

= R
By Boydel s NS
Povp = P Vg
Pove = C0eanmD N
Ronie C& ) By
o= NG
i Vs i
s Q’)ﬂ\“ <L L Np | Yeen

()o'-‘- Lﬁ__

Nig :
e 0o (o e (2 NN PYVETEN
be Moecdd  LlibiadEd  n RS ol A%
fon et avapdiliuat™ ol dhe .
g @le;a,cl_incb‘\ V5 ' ot

B dvowdd ®e

No

Scanned by CamScanner



~/\'ﬁ&’
\wmn&n‘ S e \m_'

| s b
2 ‘3'\\0 %Q Lo .& )ms&a‘*&:‘ 5:'

6 2% \ob
e s X\ Yo 6 c;mL\
O~ \\od (w N
9\?"0\3\\ @ Medes & AN E c:SY Np = LDLNB L C!'-\Q\‘\\q,a\‘_?,
Cohuss - SN guoqe o
FxPhess  Fae

Scanned by CamScanner



' ‘3 “j ﬁ-’\; £ oot 57_. - i 5
“The ine ‘(’ ;702\1 !N‘x edcefren A9 M@J\c’z‘
Vlellie ho Tjonse
Fhe  ®n L{w\a{cc}\ c-;f Q,Q"c,c,‘ﬁ:?\ (SN

con\ied ] b
and dhe ot "' =3 wg et (CUMLG‘ _.CQ‘ ez
M k\'ﬁ . The -Fa)l(cc*vg

.‘a.cy/_“ hcgé%. T’-I.‘ _I
e, L or
e ¢/f§/ LA :

% b 8 \ rxlv\'
e & 4y Aernn—ed 2y s-wm%mﬁ

Q,y/f\lb\p’ﬁ;t ol N
c)’f The qeqe R

D
! 3 -
Lovdoen Gege ' = £ N
QC\D Meyarle .-
A

NECE VA . :\ il
i '/*‘4/ z

W\

F“\E, (N-’v\) Cssan e o L TR ; *Q‘ il
e TN QU N T
e eded e & e e ARk T :

e . A j?\(id‘(f‘,‘\u:\' ned ( < ]"‘“‘"‘j .@o eled

BN Ere lecter Fhene TS ‘ . / 33
e \;‘,::ne VRS G SCOE S afr B ef oo en
L do few  hewn gl ! mecen )
€ gqe) . “The K nedfoe Phee \j ‘J‘ ? @) & . ‘\i}\&lw
“CDA'G& E Q'J'OLU(\& f.)\(,’:fm = f\e e &b }qﬂ
et iya~ RANGAS y\ v Hikemw ¢ o ol

Scanned by CamScanner



. ‘,Rihﬁ%e‘\ \c’%%—o \@>

Crtirgd pa)
- DeENoy denaadudinaly Qo Wele
Gwwes  wadeswa for
 SSmialess

S&een

S WMeyesaeXiek
T N

Covva eu’:ik% I\

Jy

"'QQ(G‘_'
1

» - € ®© &

S oSN

ReMows o
WS QMo

B he Belioe

23 T, LR ;
Lo\ pSiBle

oo™ & A
,T@’L\/\\"f\\sc a ! %L \g,)’

ooenze & heSSyine

Paemware 2 a/Mv&?mf tfo one

<5 de "’f bellcew  ciped—Fhoe
@&w«—a-)-h-j’ : ccx_vw)“»\rj A Anohestsend

cinende tn The elfecBve e fh
CJ, b.llocs B ,g}u‘)\'e&t(e L‘\\Ecﬁ&:
17 k ccemend™ L

DAY caﬁj‘y\:(j Ted oL'T\& ,-X\QQQT\ Ccféi &
cx Omv.s&m om +he Scale

Scanned by CamScanner



Lﬁm\:)%vw\‘ﬁ \'\\ca\\ f’&i‘m
o .
Belbw s widh enclosed & g
\Kﬁﬁwiﬁw :
O\ o - .
Gowgg | Ro Wradwhemeny ey FOS |
. LTRSS \“\cx glemravia\ e o eus e\ Gyen) -
: :;I ) e ?&l\“ L\ ?\& <) % (_,\{\_\z,\\"\_\':Qf_ %- Q"\e,a:\ Q&C\\\Ce‘_ w\\ﬂ L‘r\m\\'&ﬂ
B e coc usel . or o G Weown e GueSiadenes
] o % Hiae  ijres c;\\(\f\cgsujb Wi R~ ‘—\LM\\\% de a
L Xeeam Sededion el v

= )
=t

TR = R \x _BAF D,
whed e @ Re,s,\s%c:cc\a, in L e = o SF \ags Wy
; b ie e gh Loy & Sebulasce L AT w
S P

. & o) Gt Qploys Tt @ie of Tansewag
- o9t Gedd Calwewme. Wiweagew o hod o R ekd
L oF SESI¥unce of Y ¢ O\ o) & Ree dodw

L desastmnce o widie Y \eoSl. Tne  woe &
A\ She Sechm el o\ excde sed W e A ~
A‘e,Q'\ ‘g\\\w SRR \&cﬁwsu\t SN Coe  &ae\ _g§ N\t
g casd\,ow(\de,A e Ohe  eel \ooc\\r &, Fhe u&\n&}}
‘ \@mewh\'\%r Th. o0 salaele  ewWalese T
: Wooa Yedle  \efuiene Rl
Fouaswidrs  Fhe QL g

Scanned by CamScanner



T . Glelene> O waex\%a\l@_e\ s
Q\m&\cxﬁ‘:\ﬁ't\ ol o N Nocdy
FER? « Seaadinve  Sdea dneei |

B ff"' %OQKC\L\ '\c/“u”xﬁ\\‘%\{an \\\L\J\N\&}\&\Q}- Lodn  UisAete
. k {\\735-7 25 Apuisaele & 0 e ced ) @'LM)”Q){F\OW “The _‘ B
\‘(\%ﬁ’wﬁl@ Gledipan oW :O1e cesovoeded  weidh Fre\adive Ny -::-_:'I”
ondae  WSewe - Se_\\cxst\'\x\ﬁs :
\"\QL& £ S L& %@Cu\&%\\\t& Oedanady
Soanslatdedy o> W Nosoetes | telowdned Seal m’:\ovﬁv
T (fendisds of o doien ed Soee e o?e\'\
el o6 oe ceave  O\e S a0\ %{rtm‘ﬂ\
Jewmy- Ve S0 we W coud e el | Nne
odetn ens of, SOe obve NS o %\‘?3\\%?\\\% ag g@\\‘i\\l@.\e

o Giweln on e wetulelt exe-glece s wsaaly Rasedl
C The  Sheseaa &L@&{m’i“\"“% \»(\\‘;;i‘"‘ & on She Contane
B Grese  feadlen cen

: o G- & - D adGenpeeeR  Se A% Yo

\931-@??«9\ iio(.\x'ssii\th of e ot Sl

dedeckod e T8y e deduden
of Bladeved  platta Sheed | (e
 Sheeeage Lt\ﬁ'\o‘(\,\},
ORERE, \3\3\!\&\“*@“ AR

ey gensite  SRetad CpNial

adeds  \s e —

O e\N\e
SMNe o\;&eoﬁx ORSS &

v e m&&w&&e& SO

Scanned by CamScanner



08 o Nece W &Ei \@\f I
Vldewedeh W\ s ﬁb"

= ) \ i :—‘ I
Greewmed Fued fotdody & mﬁé&w T :

She \iedaxive  shuapeds o \3%\\ a i, G &»e}%
Rrssiuidy  of  She dekecdodt  dise  addadw

VL‘&“%% Kew 000§ o Vo oS Pne Ba-
Co G L&Q Mot N\ g c&-\l

T S K efons

3 e M zgaon (enSFon —~ Sé] X\bu\l

S ' = 2 - .)\5-({:,‘»\\, i E‘iﬁ}j;‘\‘_ \%‘Q&, ol ACS U o W l\
Neseedtasuied, -

: Q) S D)
Selednve Rodiniion N owweneh

1 The PGty de
gl B AnSSGument (s ooused
: QB GsWAY S dade Mk e eae SN NSRS
A . . ol - 2
e owee Sk on Q Mo o Ned o A 1 oahe Ay
G ed (Y Mghediiad  waned SN
o 8 . " \\ N -
She el Wuheadsd, oo gice
e | DIMBEWNE Do wes
NE, 3 92 SYedefT  waveliooe SWNG .
"‘5\., N TN
?\'\cm\ % \-L s ST o \Q,\ Qﬁ\;“ &

o\ \ Q\c\\\ (_.\v. S

B S

St ke
Co X

e o AT B o b s

tL[XT
8. hlAT .

Al X

\A%%;
$5 :1

Scanned by CamScanner



LN

v ”

\
W\

O\t >y ) et
AE\ NV A
v\
X QN
\ A
\
At AL
\
{ {

Scanned by CamScanner




Scanned by CamScanner




/uM %Tr/d%&~ waQﬂ_LQO/uu)

Beam 5 The J{mv‘qm@/b
_.__LLaczf_ﬁ&az.e,,.,.c__..._.__7 do  tengile  doad . =k _
. wosstances . TRy £ Ko de_cz:ec@_ﬁ d)&@;

__equed  ampremsive  Amain .

- 200 Inlhen /Sfb“cum )_f’ﬁv BE3
‘ ﬁ%__ﬁ"h € Vautows E/OMC SEAN

- A Rl = Ry Retde C-'renaﬁe'

Scanned by CamScanner



ke

Vs ( R40R =1 ) L
,&_ == o TR B b, RSS2 Rt 8 I-

ﬂﬂvic‘b s 4 dmey The MF@r

bb‘ déw - fmwgﬁ,

Scanned by CamScanner



P
(f"’, ﬁ;'.:“rf'f"feft‘»‘/

A

R
AL

((/1“
/
L/ /,/,,, 28

raps

,\\ ()

5 ll'“ ]

u‘*)) C ” \\/ (\‘

Scanned by CamScanner



s e S e I

§ o i S IR BT = B T T
R , :
B ez SRS s = e
. s B ]-l‘\ ) S pr " &

| | \—K%gp m’ Clummuy 0 augL N Sy emp —,_“
. C@m/DGmS oblap ‘wa : 3 _lm
_ /TN _a.m ‘M‘QJF : ‘Hmp &\L QQJL th.,w
B o sonistence af Srrean Qauge S8
GhL ﬁw C@mf)cmcmﬂt—ﬂ Aamj T‘hf" »éolﬁou? N “%

‘* /75 e ouelve (j Cwﬁlzwib.-m@

aoeelmeny o ‘ e v
& ﬁt o b CU

‘Ll ', ; ». d ;,

Scanned by CamScanner



e R

M S o
s oo . -H’ﬂomn‘vl—‘r?w - bt
2 ~a i y

Scanned by CamScanner



@,g mnﬁ‘&) H

ujdm ‘m e s T

B o | B /R T L@iS i (\,)C‘o')CL %, AN T'%G’ L(tﬁ‘}’_ —
,, ‘H’)@i— ,g)})&g_d /k \/ib?r(Lt'IC' G L,‘S"O Qe =

. JmEGK—”D’édﬁaﬂH‘? the /Lm”ummﬁ_ cmwt_ =
o V&eﬁcz{ vwhc&ﬂ b’eum _each z’m_\zmdpﬁ

£ 0w (f(v . ab ~ibsahan.
I‘ L S SNNELR e 4

e e VftﬁCb ] Lm@d»\xu in Q"fde__zr‘;}g-_
 Ahedy nactural f»mlumc P S éi\sm
B bise plake ok one end he
ather tad ree fo wbmﬁt
l w/oén Ihe Fachometer A5 )‘J«Qqc@d
S chanical  contact with dhe g‘mm._

m/ ¢ o ~eed Auned” o TEHONE

H O the m/o wémﬁcr\i_“- ’.

" v

Scanned by CamScanner



-
[¢B)
[
[
[+
(&)
()]
e
g1
@)
)
O
o]
[¢B)
[
e
[+
(&)
w




[J??opcz aﬂaj 1}@ #)9
1 2 Gmomf c~f *3"1717 -ole Z,@Lho@ ( é‘UD} E
tllbc e b n{'} a neasured ub}(, Efvea&
- f m)c?fco’uftr AT QU C‘;C : \/‘f 5 K(Fllrg/

gd 5 c(, hich  are  atda c.h@t:’ o :f/k.\g _intespal

in  the microme }F ¥ reading I-
c;@ altex  the _ap p&’rc&*m;_ 3
.ﬁvé‘  Measuse 9 thes '
anu Fon / (OmP’O”E,&SLo‘L s

g K o \() le (_“@7063 (‘Qﬂ
: JCJC up bJ (L DT) o ol

\..A

a ,,,‘b Y ';pohbﬂ cd ‘ v OHT(:}@ Lh l

Scanned by CamScanner



W SGOR— o7 J\J'T

= 'Jf‘ dvnwnomvlc’ LA a f‘i@f:ce’
L [ f’o mealore _the. '}“J)’L(‘CP,.OJ\' o Dot

A l”ftﬁf ﬁmi cleden Y0 ﬂff, #‘)@ hmﬁ% i"quer'i
Cﬁw:# Cculﬁon =

o

e~ i

In s D
ener oy V./i?, : _mmmh lm‘*o %90& «b(% —ﬁy(j_- :

00 ét’/‘b m@fooé?o’e(( : ’717,5 d}?“/ll@ :-f.:“

. rlpf@ﬂj B ake (’Dymmam efey’,  Hydwaalie

1R nynamome}c«) 4 @(d;/ (—
s Dy amemeler

e ) s gt v b SN Y] By

Scanned by CamScanner



’ﬁ gl JD
Amran% emen,f
of 75@%18}690%

on the pewp h@%}
O# the Shaf+

ﬁ\m/on \é dlmde_'L ;‘1—.’&& |
Lo

_ ( Aensile zrez&we |

710 H%e owc,ub

Scanned by CamScanner



QD (L

a_wofeding. Shalt Sub @d&d
j@'rq,uq ioithin_eleg hé, aé /

__M_________ Eon o
e ka A

s et

o n[/(afe

. e IDCJ Qi mcva/'H‘C)g /mq
—'P»Q{. = /Skemf ATress /tnd,uc_egl a4
Lecdes , .

= mocLuMeA G_S/i ’_ar)

vy e e

e e e s
[

o) clJL?Z“/ cﬁ@ | _' '

Scanned by CamScanner



«ﬁﬁl@iﬁﬁnc rJ/

,’,H')E.?'mo m'e-{‘%

[ B, ar)e,“f‘a”LL—l_c‘_, ﬁle/bmomc}'%

P

e i .E’ﬁlr_’_.q:__h,_‘z )

L RaciatHos _lrome/% -
; _;.A@.ﬁ_h.ey*_ﬁywre.m.:fj:/&;_

_ ——
_.ﬁ._._.———h‘

) ﬂ)kzmlé:@_f__________
_:771‘5 rm)&aLOY s #»m«mau

Qf’.& 15t oy Bl -«

) %&Tmls}o‘f .
a.,ge/,s) it's_ Q,e,snsi'qnoe oucma—&eg L orecder g As ¢

I+ 15 roude Mm/cwduw&
A4 faotuaes Mm

?r)an
e ece /c.r/e.lj i

.
//!?'U Q.

Scanned by CamScanner



_\“\% - ::’IH i (ﬁ;ﬁfﬁ

tance 10

Scanned by CamScanner




Q = \‘p QA \J Whe,

N R
a ko »:7 " o Al L)
7(’ )\dl )Hn Q}\/’ L5 “’)N v o)

lon 15 \h—;p? at /Ll

Rerwoclochie <) ﬁi_i*’b%
ol l,__ﬁ__)_Pel’nmr RN

R hen  dhe . heaeae <) cle,c.hvc. c,uwcm

a-uowe,cl 9 i_low :erouoi _ihe CH‘CU-H, the

T BT, af Junefloss Ty b Tp =e slightly l
Thus , There o @ generehivn o heat ad  comd

y'."t'.l.?h"”). and s _absoybed %‘va ho of jun-c,_hén’
}’\_-?:‘_\}'_’_f?j __The  coldl dum,Hun SJJLTJ‘

The . L'O'}' Juvnc-’huf'\ " 5th’“ 3 jb.
,.lfge:o_q__% _peltier elpect-

: Peff@__‘%ﬁ" can he 5+5‘l<_’d__a_’-5._:..
Had  cijpersace  afwa LD
52 .af_—'...,.aaim.i_ls.r..._._.,,_:fc_%i&eb in eon M# wfﬁ '

o 1 4 e e e e

e e e e

Scanned by CamScanner



—_—

rackon g \Nurtﬂnﬂ

- 5E L Suwmehion s A ¥ P e2e mods bevned
at sSame 3 temnpt, no  ZuyyemfF oLl f(ow GY’OUﬂcJ
fthe . gircw s Sitnce, the emf i e e rccuf-

Wikl Be  egued g Gpposiie . [fz howereyg /A jgh Qn/c,d'_

L hﬂ';”'% bmpt  fhan 13, fhen (urron/' quv R

%[,uu) Sinte  FThe C‘/‘mlé (\(JL. 9ne JuneHon uJJJJ Ae A
=2 (hao . T TR -

JuntHon | : BE——

= X U e e B Sy &y i ]
a 1 3 T i V
{yon w|2L /\ b e LS m cb cu‘)"?‘ i
—e g B

'}T\Q@mocc:uplc wlu ; -

%ia -

a Henrn 0 <O '—kiale- Consl sHny A8

,(YM’ , QN e g_gn-gtﬂni&l‘n-y

Scanned by CamScanner



m:‘zm B¢ S a&nwcuuu, lcm‘) @mpwul"_
a;;;kﬁ-_f')*}f@mugour\/&, VAR, cin 15 mq,de, # 6°j-'=)‘%

. Thewrmo Ccuqsle, Q}aqvao}‘u‘wh‘og ' : --
o V“‘M\ The  bempt af JL&W’”""’* & l"°1' o
e._.i.‘iﬂ&b.‘?ﬂ_ _fs same, Pun dhe  peacling  shown by
_mlvelkmeler, T zero . \whes the rszi i— o
B Sensing  Juschen  jaoeesy | gue fo ok Ll cernes
i - S [MEE O cuaker, Cuyyen)  Jhro ‘*.;U'\ dS'55) v qu

. mibess  gyves an Pc}m)ﬂcd cl-roP clress it
e TP R mg—“&“fw‘/ ’?-"l my v oyt ke, f{'\’U-/LJ\,uJLL -
L gcanlioy shoun by vettmeln, lo dzeehd

B fropertional” 4o duage  in  gomph . :
T ‘
F l) DCQAH /5 YW/}_ Simple : ___

M:-wd) J"( dof_‘,t- ??.t-f‘f?’"ﬂ_zje' e’?(}(/”"‘“l Cec‘cjt‘khaq écqf.@e

Scanned by CamScanner



; [he  ack’ah'on pyyomefut @ fafjended L0
3 to  meeswie, the tote)  enerqq 4 —;rqcb"uz_f_z_'gq___. _k_’__“_’_ ", 50
ik 71— _
BT haaled bod] . TR oper<deh  UCeO™ < o

v s e i ——

stefan - Boltzman (aw,

Zons rrucHen "'ZJ @oxh\‘na_ =

« The PYromeir CoNSIVHS ‘:} @ lo)uc,k e.ne,cf_”_
fubt T’ open alb  oney Cnd :I’L _ eceiv®E

pacdiahons e dhe - obdeck whese
Fapt 5 fo e rmeupaded

e The .othez end \D ‘fg a tuwse h q;c—' “_‘/)oie', 3 s

in which adiustable. 67639166& 'S t\k}cd

() Q 'HQ,
: m (qum"md Q,qouah()ﬂ ympmd!:., L) )

e cemrm e s mimer i

Canciye wiror whise posi tie cero LN

C(Cl,j'vl&*'ﬁd Ja] /-2(’:&}(7 &  Pinlog . (vxyxtn/?%mﬂf

Sous to ae,ﬁ‘ P‘f‘t.)}scj}’ k—oou“)sm‘ ;%J ;”h,b li*
j—}'\wm;q .QQCUuhon on 0(6}00}"-"( <-¢!9C "5",

<5a7 ho f Junt ffon {%’ j’h%o’f)ooouf)e,_)

¢ Tre emﬂ/’— e L i
cirewyt Je meagutsel ,67 g
(2 28 ‘,L\ \f‘\LJ"\ e

vml*rme,M pet o €l W2, Ml@ gw
+€-me : # Z]"”\r@ -'QJam&ﬁﬁH”

Scanned by CamScanner



= 56°7%10 '%#W/,,,,,Ra.;"‘

- Goowmoq .g—q-c,ej-oy o adjust m
Adadive shigecs 4 dvo bodict .
Em?ss%v?h‘ 1 wle Fector Uise |

Aosohdt fompt % Sourte
Abs . tmpt . %H“’M o(L}e,evK dfﬁc,

ACLVQ"\\'QA.Q&A
|> 1t has fest 5;%&4 °j, 2951507 8% | o
Gy At 0 messuy j-wny:t = o : .
R objects Lier moltem mefe) , © - B
‘, ul f;"c yo  less ) L CHTyoS) v, : : -

Ary\,\‘ocd'\ on

iy Lt mewsuuy ;}‘Q/rr)]b%' “i et shjen
US It s wsed o mae%tuu.. cwe/gqg/t, d“"’i’?’f"

I Jurge  Susfecs . v
| f U

e ﬁ-&. /\. L(D '
2N oy 4 .-b—Q \f\-—l’f\x\nilu 0 f?\,/ Igu
.é",» s A Tl ffd LAY L

M I)"{\ "j' L\.t

Scanned by CamScanner



""i‘%és‘\skqnce . Edﬂ——- Fromete~ "

cew iy i b

4:“'“5 "wij"”?-ln ’ﬁ—zu visible 224/0n 1 E,Lg_(’_hfumr

: (& i
'~)p66"'furf7

g

—— o

Aﬁ ;mqlge, 'j_ @cb‘a/ﬂnq Source

1S fbnvciu_rfo_ I b:;

Jons cmd 97’)06!6 <'01ﬂ°/°¢6 “”7% ﬁ,/amen} ﬁ /arﬂf___" =

In  oplieed  Pyvometer  waveliay ih o 8 vaclichon

aoce,l/_oka( 15 /u]as’rﬁo}cc) 197 colour  ilter  smd

(£ o gh bnoess 15 com ]> cris]  with s teanderd i
Lamp Ty e A,
The cuyyent hﬂ’““ﬁh the l-“’”F’ 19190 menf §

A ' U
(5 mace  wvavieble ~ So  thel  Jamp

_____ I())-C'n;?f]

i e adjusked . Tne j@@vua} Jsxncqu
’}-"Pﬂ:'Uﬁh 'h’\-b Cr/e,pl‘bce; cme/ %)j,‘ﬁ/b X Th" S

.%wffﬁh Hoe J%'f)am.e.fbf"ﬂ fo So mtJu,_n,,Le/ ﬁ,
7 i '
'%1\'1"’“ il - e /rﬂag& Aay-e, j, @7" af ]b-,'

han i«m::krwn o, Gt s
mdwd !b Bctm.g, L, w <cun Say s

EHML.

e Mr*‘ 4 e

Scanned by CamScanner



7 T ,}-{/rmé #‘ %'lqnw
K loread Cfuwtml‘ elapemdb :

P flament :)‘hﬁﬂj,uz_b wslann dyjees o

F‘/W”LQJWS e el )m«ou
_ 2e5i5kance .3 Lilereaf |

Freein e i e e

_ﬁ /—\d,vqn Mﬁeg '

. o;nhoml P7rome,}<4> :5 Poviable |

J) ferms ?—v

u) T s emm r u&»m/' Fo  clofect Fhe }-emopi (X, : ‘
. movint, okject . 4 ' g
i ; -CJ‘.__'_?_ cBo uge] Fo elefect Fhe Jormpt o f |

crstant  pleces .{
i acdvian -[‘a,?,eg - e b
R
u) ore mc{h@m&g 4 human  exvyuy  whife —-A | ‘.
AN - £ : ik S
.W’“S_.‘?_z - ;7?“ e, i ‘ o

Scanned by CamScanner



el ocuhoq 5¢qu,
emyclope,o Consists Qf' o Fhicles & "
with a c.cn;:/,Laqry boze and a ey linsdrlesd e .
 fed with  blgudd .
SR C«P/LL“’;‘] fube ro/ <7,meM <L

R AR TR RTRE
tube /S Seaded , .
¢ The dhgd ‘B/QM/Y‘C&MT el E L Sl g ’)fwh B |

m,o.frcurr*] e Tre —\;b\o ) Yhe c&P])—LqT] Floes 1e cdSo

' ) bulb Shapesd 1o pwovide Safety Peatuze
Woyjuny 5 — mc.cLoR C\}Mpl' wmsua < [nsrrume 7&1&?&&6@&9&5

U As the dompb. wises) pro fluid i dhe
a5 G&qul"(/ﬁv. ey nel Y5 e o o the ’)ILle-. i
AS. dhe opa g Sl 15 mawch _[‘L%s %‘9»_’7

L thar £ bulb, 4o sy QQO)D“”»)"‘” % i

. , Huzfu 15 lcwﬁ& rise fa Hao Slern | wmd«\ x

— |

e 3 g ..Q

Tndd cae s Fhe  mpt . g bulb ljwh‘)av <Q,Upwduon

Adinbensst . i
s slmplicity § use o sekively dew <23t 8

G cluxakmq for- physical  clamage s e‘«s;, -
’ L4 . I

Dy ;,a,d,mna—qa,cg._.
iy Time lag fa  meaguisogmt

1t can not bt adwpkd for e

- I. - - I e A—‘.‘_ S _I. IIJ'_HII
T e e il 1 .l.:.—.).'lih_;‘.'..c_l_ﬂlkc!..J N

Scanned by CamScanner



':D\ﬂtuurd— T P A g cbmrw"d' C‘"'m
r}hmm%( epo;—bdmﬁ-lon Y'tal"-'LL] Joyn 'f"’ﬁ"i_hw on&’ Q;_

2

&

iﬂl \L_ ‘k‘y’“’” a  bimetallle Strip .
bl W bimaate Stip Ts Fred <d one o V@q}«}@_
LD b pee end Paen B kends Tn fhe olzetHea i3
”l‘ - haviag  lew Fhorme] codi)efent (anOPCmsmnr

&

}i + The wd"nt\ mQWM % k”"b end ),51 CJDY)Y)Q..Q’M i
f "f! 1o pointel which Moves  ©ver cebboyefts sceje. ;
i § - = - ; = .17|'
gl ::‘. » ANVaP Bi@t%o ’B‘M)-’ s wound in the %ovm ‘
), r helix = oy n fThe oplval 0w . - A
I ' C'Cd’inf) To form Stoppey and othor emd s E

J }’ J ae nn Q,C_.&'L"‘ {hﬁ jDQS‘ﬁ)ﬂuL - = ';j

_ . Advan \”q‘ﬂ% ‘ | 2

| ks consﬁ'wco)won Tha e
) No madnpfmanc g /Z}Q!Lqu,ci

| Wy 1t's  cest 1S Jow ;

pisadvantages . g

i :\ m«/‘\ i AbponE 15 Jow .
1 _.»L}‘Mvdw«)t 15 .§>qu)th o C"’""“)" « h

Scanned by CamScanner



~ used  clovice in_incustri

—— e

/h.b 55&’:7"’7 UJEJMCLU-J €ombocle)

e e T e—— ...,_...*——_ .

f : 2 A PPt - Sens) tive E,Lﬂ.me_fn_t_ﬁlau-lb) {ﬂu,ee{

e e e e S, e e e e e .

""fu) A olev) c’ to'r Jm:uocd'f’oi_et )’ ne gefau

o dhe  mossued Mfz‘

§ED b <ot Layy ewcl_e)er 4 9.
| Gckblarcdull an _The hkeasi's &

d e 'OnLLln d-c M ,

T mm——— s

Scanned by CamScanner



sa.S)'l'anoe. '/‘hcf&:ﬂbmc& o the
:G:R E‘qi’]f)urn . R&sj.sf‘clr)ce,

oR Que! How cloes -z:?.&l.sf'cmw chanqt
c["-mF’{- é‘tﬁ Y 242iskunce. T herrn Orng&%

which s the best n’;aj(/aa/ for  gud,
%UTMDMCJM-’

Principle ! —

R7TD tworks o=x the Fﬁnan_’fble, 4 pasr-”
/ : % 9

fmpoutue,  coejhiclent 2 2egistamce. (e, .ap

: ; ] el
mcreades , wsistance  oficaee by therm

: 7 o
alS0  (mereases .

20515t e < et EIENE
)

Ri = Re (15 5ty
WRE T Rusistance o) CE
Ra = Registance <« O Sl

‘ v }Q&Si&]"qnc& Q{—c-mpvt

Scanned by CamScanner



and| Porcelain  sheath .

—_—

Free  emds - PlaH ey s e

meaBuis.  Jhe
.Ym,‘}tuo*o’lc }g, uge.d .

[ S

B The ezl shance.

Scanned by CamScanner



il

.v,'d‘\ >

v b
—)

0

> 206 ©

@@%ﬁ\
i { M’\ﬁ

DerNiode bejwean RTD @ Theormistey,
"\’ﬁmm‘"_;sﬁ-o‘f
Wy eggenlie

S2vmn | con duetors

uy ¢ vnﬁrm
T = =i }]
‘< /H \;A,fu(','mf

Scanned by CamScanner



,7du,c_| Lah’q mH‘h ,Louﬂ Qm,,mq ﬂes]nm-v\-v B
e . -"‘;f:;a}c/r:rs\s Py v%{u,r},‘ Aow Bt ___.__._,A._:_
! firom . d * e T T .

o

A

@!ﬁamm}-“q)—e Le tn RT D A ‘ﬁ-zeffmoc,oufl—e-

K

R ————e R Sl L

e o o e e e o 3 e

L} 'T_RurmocouP]e, S;OnSm;l < |9memt mzf«u,uci 6‘**—&\!7
u) Trsrmocouple hc.ye. bo Herz  228ponse |

u.u} T Hepsno couple "ﬂlvﬁ hlgi«tﬂ,f Y‘qnﬁ_& # ,}_(,n?},./.
m‘l‘f-uuumeq_{— e e B
Luhw ab 2o couple, A‘LS 00y Sun s hw_‘g_ T l
U chany o, 1a  dAm b;mJ____ Jempt e 9%{ _,q‘-
cAcllyat | 7 GJ"’Wrmo Coup e |8 G not W ———

/ 0
% 4/1:_95\5 f‘tff) e, %ﬁz?mu ) 6/“(/2/ ;
'i& Resistance 1S « zf—tmc,}—;o,, nl ;CMPZL Z) f"uq» o —

RTD mecdulss ha 7“'<"77fz“ o(iastch7 ﬁmucwz

Fhermuvc 61;,,;5'/23 I7) 4 5URL Fh }“MWPT - LJ U{E SO
- bapn Fhe hof  cn< 28 ep8m ca, B

e e ik et ey [ 1 S

O N R =i

T ————— e e —— M‘&m - —
~ '

Scanned by CamScanner



1y L ::\; — - I~ /r
LAY Tlon o ;»?z }\@\yg\q\]j&llfof @A/_J)’w/ (e g

“““-———m —_———

A - e : il ~ = pl’ ~ ‘"l" | ‘,)
desuld 00 o differialied wo)te

g e ) vl 7
¢ S| i LN ) \ A N
Ix) Cloclwise  ~ptahion pwocuces  an

dJZ&Cbon s

Mnsddm RS,

' )t e e e . 418 e e S 4§ 4 28 e e
far e o

¥ 5
e e e e e e e 1 e o e e

Scanned by CamScanner



For varying pressure
thode ray Oscilloscope, Dead weight piston gauge

Low pressure Gauges “ n
Pressure less than 1 mm of mercury consrde;;i’msbe

pressur
The pressure measuring devices for the low ssurdi.e. vacuum can massﬁ'led as L

1) Direct measurement !
Where the displacement or def] caused b n}?e pressure. It “m:orporated in
manometer spiral bourdon tuh flat a ‘%}muga bhragrp and capsules.

;;ﬁri hh

2) Indirect measurement
Where the low pressur g detected hﬁrough t surement

property such as volu > thermal conductivity et se g
Thermal Conductrvny uge. Radioactive vacuum ﬁv[’

ressure controlled
s includes Mcleod gauge,

b
A
|

A

Mcleod gauge |

> Moleod uge s a modrﬁeﬁ

@ It oper operat n{ﬁ rinciple of ﬁi !
pressure an § in the resultin arme change.

\//5 The unknown egnressu is connected to a gauge as shown in fig. And the mercury
level is adjusté the m B ’%ource fills the bulb B and capillary C.
»> Mercury is thu tced out of the reservoir A and reference column R
> When the level regghes to the cut off point F, a known volume of gas is trapped in the

bulb and capillary. hi...d'

LI

ury manometﬁ
ﬁ% ![{ own volume of low pressure gas to a high
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e
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The pressure being expressed in tg:ﬂﬂl!
Therefore we can get ‘ ml 9"‘
Wp =

mﬁ{cury column

; g;[l!iﬁ m!

” - The capillary can be di ctly calibrated in te:ms Oﬂmﬁﬁmﬁﬂ“
! ) t“
“fh ly l!ﬂl!u mm“" i

llli““ ﬂlm![;uv 4

X Advantages
» Independent of gas comp

_ R
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mal conductivity

niH!Lf M n \lw M3 | condu

g the constant current and ObSGl‘Vl ichan
on of resistance. \

»,an%{’a ,l’l.

Jast technique is recommended as bewg iﬁag most sensm
measurement

» Pirani gauge consist of platinum % nt enclosed,in a chamber, W
wheat stone bridge. % ?‘l

> The temperature of the wire d? ﬁ ds upo

> Thus with the change igff Bressu é‘iqf the

» mgn
of heat diss‘l; ation

resistance of the wire clfanges which can be me

> A milli-ammeter carryjlig a current on account of
to read the pressure di %% |
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0 known as triode vacuum tube ‘ﬁff
sts of cathodggrld and anod

'mamtamed at positive potéﬁ 00-300 Yig :
Wi ﬂespe& to t*? thode, cathode is thus a

the hlgl\’ Bgsmve change on grid
?

4‘« late is mamta e potentlal the positive ions in the space
ﬂ ;ﬁm anode mlgrate towards the anode plate and a current I, 1s

quve 10“%#9 collected by the grid and a current L is produce:d

HQ 7ve jons i e anode current I; to negative ions and
1re of gas pressure IV i
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- “a“st response to the pressure changes \
> Sensitivity is constant for a given wide ra ‘gﬂhhﬁ Y
J '

Disadvantages u
> High cost and complex electrical cﬂj«!

> Calibration varies with gases ‘d l ‘ff’ \‘
> Decomposition of some @ﬁéﬁ‘ B ihg hot filamn

» Contamination of measgred gas by gases force of the hot hment

. uw’
'm“l\; h

mﬂ{mﬂuimmulf"’ 1

i
Knudson Pressu}g “ mu{w’ :
- > Itisan enclosed'ghamber in which the gas whose pressure P is to be measured.
> The gauge consist§jof two heated plates. .
~ » Each of these plate!i intained at absolute temperature T, which must be measured.
- > A movable vane isl' aﬁfed between the two heated plates, the movement of va
1ed by a springs. A

i
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