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The dawn at the méem eivinmtzau i
- eharac ““1‘@5 5‘3” thé elaetmmiﬁ inﬁnstr?. .

%riag -s:m 1@% few aef:aaea electm‘xies bas'_' .

= m ;_ tmmnéms aﬁvm&s.' ‘*?Imctmaws aid

m am&ar :mta mr af the tmmn ’

--}’;«fauvimnmt like 1@9:&&?1&5, &wgas, eton ‘N

, ajor portion of the xwommry instru- ©
‘mw&s ‘are mstly electronic in @mmm., -

Lo

1.2 e R

- ,. ,‘yﬁ ﬁa’&a@ is m suzsia ésmng thawast afmy af ,“'

e m%ram’ﬁta. The aﬁtmreace aﬁé

v‘.‘-‘.»_".;'«?ﬁ‘“y mﬁﬁmtmsis ¢ g
-. : Aldol. diwrisa%:im e hy
-l_%ﬁfi&ﬁx ﬂf gam}.mes - o | -_
:. | %&ﬁ&fa@wm af glaa sm& gelats.m :
: gm&iﬁw&im af latm; - &0

‘Producticn of cellulose
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'?méimtiafa ai’ varims%mks e
?a&i&miﬁ nmﬂuctigr; /

. meémtim of mlfmag em. _ .

0q
3 e

?ﬁmﬁiﬁlmuat' S

| ,‘C‘mmﬁ.ﬁﬁ batha - - =
£ Blawm‘ag ha%;hs o

gracess% in g:agcr imsms \

- %ia%.@r mmmtizm




o %m zmm&ys | L .
Q’ %g&g ﬁré&ainﬁ@ \0 . .‘ ““’ L J o o 3{‘ : | <

s b, 5

. "'_" gas' making - smbﬁiﬁgs . .
. vrlf?"%ﬁakﬁw Wrifica*im il > e e
mtmplaating, agc @

- m &ﬁﬁiﬂm to ttws:m, t!:zara are mmrms

s:s%;%wie fields ef‘ apﬁliéatmn of @H %&amr .
* @mm, it can be a&mn%agewsly be -
‘ -

age ':i«n the ot &mml of b@ilﬂ’!\' f%ﬂﬁ wjter ‘f&
: ar aawam «-clariﬁcatim.

- ""'f,.;ﬁ m{grg, pﬁ mter ’tias ‘mrieﬁr a&mlieatﬁﬁg

-
9

i and ﬁ&tgmﬁamm af -fﬁ ml% @f" wls;tmns
»wry smpart;am. Man a,lwmys s@a%m @am«»
a0 @%mrt aﬂd mﬁ nut want te:s— @ame tim

-

% 1@@& at sm t@f tha exiﬁtﬁzg g*" wtera

¢ :jy‘mtiw t%mt aast :35‘ ﬂm mﬁtmmnts ?zmre

.. ?@rtieal i’i‘&ﬁ% pml m mn e::aga ‘the

; a&ﬁiag ui' ﬁh@ wam 13 :iif%‘i&alt whan t.he .

imm 1t w mmsl sﬁ tha tahla. : *‘m
Efi”'?}.mmms nave mﬁrmﬂy yhelined front

3 ‘%ﬁﬁ&l, thé mcumtian of whigh m mt aaaqaatc
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gfg;;/* fof proper resding. Come wwﬁwlﬁ have about

T 16 s sCPews, o gh@ frnﬁ* nawal w@ie? yivg a
:Lﬁa&.ﬁﬁﬁﬁﬁt&ﬁcﬂ to th@ meter. ”h@“ﬁesignarg*
.fga§%r@?¢h to design of sii&g or h@iﬁergqfxr
r :;@iﬂ@%$0ﬁ@$ Wi s &l@%y& the-same. ?&ey never
:ﬁGQQQiWﬁ@ﬁ f?@m their’ u&uai trend sa as to
‘ :1i%§éﬂ&% a faetaf of 33f@ty of ﬁb@ 91@#3?@@95.

-

= 8 £ M:bi urs were used to ﬁiffﬁmmt&ﬁt@ differ-

;‘.’.:g.::@ﬁg r @g@ﬁ- - i

¥ >
]

\wond sense they never endeavoured to
y human engineering to their products.

9

naﬁa 13 3&%%?1@& by t&a bottles

':iﬁ,%ﬁﬁ&,@ﬂﬁﬁ.

: lﬁﬁfﬁﬁs %ﬁ@ wﬁrking sg@c@ «  Bome ina?ru~
'i fﬁ%ﬁﬁ$ éa n@t ﬁgva aaﬁ% am arrangeﬁeﬂt. |
£ﬁ 3 éesign E %%i&é to 33&?& all t?e

ﬂﬁ’frﬁ@ a8 iif&&rant aagxe. : ¢ asﬁé a

&%ﬂ&w ﬁ&%ﬂﬁ f&r 5g@wwrting the @i@ctrgass

5f,tﬁw%i¢% fan h@ ahved a@ ﬁﬁﬁ down “ig%@ﬁt use

3
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5 J : 9 ‘ J‘ : : 3 :
9 $ 6 b
of any clins.} The electrode honlder passes
tﬁrough¢tbe inétrumeﬁt whic? 13)suvparted on
J

a stand thereby saviag §saca and mhking it

eaﬁy for operation. ° )’)
4 29
ﬂall ctirrars can be easily put directly

aader the electrodes wtthout any extra space

-and the electrodes can be adjusted to the

1
>

reguired height.

(5}

N : : 5 l 3
The\acidic range is tetween 0 - 7. ° The bagic:
W L}

=

;raagQXis betwﬁen 7 - 14, 7 being nutral.
Henece, to differentiate between’different

ranges 1 used different colours.,

3

Akkaife-edged nointér‘is used to-reduce

parallex error. G

3

The %nobs are designed with ergonomic

F ~ considerations.
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2.1 Tedesign of il Meter

?ﬁ@ 9%ﬁhaatn wnuiﬂ“b@»an the fﬂilﬂﬁiﬂg

| 2,2.1 o L ,
c. Thﬁfsyatga SHOﬁlﬂ h&, as f%r as.vassible: ,.3 -
aeoa@%ieal. - e i

2#202 . . - ’ v @ : ”-9 !

Maxﬁrials aaa aréeasses ahsnlﬂ be aagrsgriatg.’

5 )
Jl' ~

2’2‘3 i ,1_ 4§,_‘;_ |  ‘¢3 ‘; .: ;o_vs 1

”?i%%&waf§h9a1d£§e<ga§aiQ£°aervicing‘f’ -
‘ ‘aﬁzgs ‘ | e
- fh&?& ahaal& ha saxiag of 3ga¢a on - labarz£0¥y

ta@iﬁs. - gvf
, z.g.ﬁ
The %ﬂ&&iﬂg sh@ulﬁ ba canstractaa rrom o
 standard szmzs available m the market for - =
optinum. siaﬁ of the mmmg with mxs.sm ‘
--'ssra@ ‘80 as to gat 25$ af the ariginal cost;f
af %%a ﬁatertal® ja*;":t_ - :
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%fﬁre the aesigniﬁg if"}!'k, data 1~s eﬂ},!acted ;
from the Waetﬁrers, s%llars and aaers »
of oH meter. 'f_-h_isis done im'mgh.qaest;.anm

ai?sgs, discussions and visits.

5.4 i , 3
Nwe available pH meters in the mrkst are °,
'anmxwd fraa the point af view of atmceure 5

famt&aﬂ, ,fm, cost, etc. o >

B

,_,*?}3.3 -
- i.&fm: data collection and earefm analys‘lﬁ:

2

Wﬁa‘b@é an mmmsis of &asign requ-

| Eym?@aia is ima next step whérein a1
- g&&wiﬁla Mluﬁimm are worked out bﬂ.ﬁ?d on .

,ﬁ‘mt@rials ana %rﬂeawes‘ ' e
in the ﬂagt staga m@ best scxmtim is

Wlwm vi's»y evalaation. -

. The projsct aﬁtken&s with a pH meter

l D. c L;brﬁry

l. L T. Bombay
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' As a part of data eallceuon, literature

 survey is made uhinhe includes magazines,
books, pamphlets prewasi by some industries.
Useful information from this is noted down,

@

elat :

The pE meter and its glass olaéhraion should -

. be ammm shielded to reduce é.iswrbmas g
from moving, flelds during the méasurement.
dowever, the leower part of the glass elect-
rodes, must necessarily-be nmmmm, thus - |
uaﬁu open a . space between the surface of
the test solution and the shield of the .
umm rlectrostatic fields m me

sleng this exposed space and cause the mm _'
mmu to fluctuate. This can.be awmd o

= o by wﬁns the electrodes at Mast 25 mm M-
e - sme the mla, m& will act as a shield.

£

S

_h.t.a e

‘ka &ﬁieimt maantmn to mmia dismrbmes
= ue treat the tables, froors, coats, ete.
' wi’ﬁ:h an mtistatie sa}.ntion. . o

e : : @ )

. Y. 3-3
5 e mmod m&ums shoum m.r wn
. the botton of the vosker. . *

@‘- e - e . '-'7"




k ¢ KN - 3 3
Most comnpn ‘bemrs used gn the mmtenu
are 50 ml., 100 al. m'd 200 ml. fur measure-
mﬁt auf pH nlm af aolatiam.

/- e
ﬁ&?mity  Height -, Diameter
50 ml S0 mm & hfj o
100 ml 65 mm » '°5§. mm

\ ; . > = o
3‘?32 User:

?‘allming difficulties were observed dnrinz
zms Wum of the meter. -

P

k.z. . . o
mt users ha.ve to btend ta r»d the seala .
vhixh is stra!.nmg. Though sm 1mtmmats
ham z.mnmé meter, the inclination is mt
emgh far quick and accurate reading. -

3.2«2 .
The emratara use uoaden blacks on wbieh

& : tha ﬁ.mmuut 15 put fs:r *soiwonimt amrat-»
ma md roadiu;,

“O 2‘3 k - J
?uwgh sm 1mtrmms wrn praﬂm vith
hmﬁlsa. tht asof*a mnr aa&a them.

@

k;ﬁn’* ' 'Q L s .."
"‘m matrmm i,s set uy .fm em‘ pasttioﬁ Ll

w
: . = e
z ey .®
s :
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I S ol L e : 9
T8 e

;2:5 : j i e k ?
~ Some :mstmmnts which ‘have handles on the

. : ,_,,v_mm paml ém*t. hava m for mnmrs to

@ . - o o
s e

M mt w‘ : . -'Ha .a) =

‘hi&ﬁ
Users dip ths elactrod.as in the miat&m
: zmﬁ 1ift them by e.lia or hﬁlﬁ&r to rmmm
" 'ftmzamr.-_---_. e

S

- _%‘3’? . - o - :
. The users mt to wmé parauax arror ami.cn .
',-,‘,33 not W’Lﬁeﬁ 1!3 am mms.

- wm iastrmaw have mmeum “he
. fro ,,f;gm},, where a marlat mm do.
. ﬁm. ef the asan waut instmetims on m
fraat» gml w;e wﬁm on the fr@nt :
'-pml is wmmoﬁ by tae 1mtructions md

; »mms umm,tm smc ins#.de the hmung.

e

i
R =
<

!e,.z‘? L _ ,
~ The users am maﬁy tc pay sltghtly m - %
- wr 8 bsttar matmant. ‘

. k,} Sales md aemm e
v’i‘ha aest ef m 98 mm miss mm
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gocd.models, , - T

o : @ v

AT A e .
The sellers are aurg that the customers would

5}

93? mars fhr a gﬁad stand u,

Q

<

*@ 3*3 ~ o ‘“' aa
"!ha eantawers aak for new madals with iaaru-
vaaaa%s over the existing ones. o

s o o 8 e
‘thqrasunixy eaﬁglain of sariieigg bceaﬁkalv
 they have ta unscrew a number of screwc bgfare
the e&nasis is taken out.

(¥}

The ﬁﬁatamcrs uaat light asight-&natrannﬁts
tngagh ﬁhay &e n@t aant a pertabla a@éai

a0 .

.3¢6 .- . _
‘?hﬂ iustrument is yaskeé.ia &arragazsd eard- =
_ board cartons saé truaspa&teﬁ in Vﬂcﬁgn '
_,f@ratasw_ ﬁ:aas is 3&aﬂxitch:¢ hatw&an tﬁ%”//)
mara and m instrument.:

¢3*? s - "w~"“.
,<  '!hatam@¢w bugnrs are tae-pharuaceatiaal e
_ ?f&nﬁ eﬁnuaanl iaéns&rius, an&vcxs&tias anﬁ- ‘
"_‘;,jfafmxam eammu e w ‘




, ‘l‘«‘hﬂ - O j - & e s
S ’mmmwg«mm&uamm
. e ald cases. e

: Y, 2 . -
 Sualleseals m:m«: manufactare Jt&aa o
. ing by simple shearing, bending, ‘séreving,

o ‘rwmw%w%,*ﬁn B
. say
' gmfmts of large scale mtcrm ula-
,:ﬁﬁmneakﬁuﬁMQ -

Al e f~&;
'Ia ml}.wsed& Mtﬁﬁn tm: ;i'adnm cbmt
500 pleces per year and in- Wga-aeala n
".'eaala be. 1in theusanéa

kﬁuf | .n; s
: ﬁpmﬁml *lmmtn m gomm.‘iy pamti‘:iij
by simall -scale xmnrmuu. wwmh
',"~»‘1ﬁﬁﬁ$m;1xsta produce stm:ed wg ol
Rmﬁ m éiffnrem s.nstrmata. m; W
‘“‘ m M W #f kmha for pB um. |
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o - e 5 o .
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}4"& - v ’._J : ] : e i

bt o

°  The ecost of hmamg miaa frm 1 - k£ of -
the cost of the imtmm, hence mlntimly
less care is given for its mamufacture.

~ oo
&)
o

#k 3 - e ”# o
The m&emar lnwps changmg the layout
hence, tries to come out with a naw model

every 5 years.

W N 1 o
bolel? ‘ fais :
The 1life of the instrument may vary from
5 - 10 years.
4‘!’:%9 - % . e

_lklmst all the mstmmnts have tha stand
fitted on the s:lég of ﬁm inst_mmm.

<

: ﬁ@ 1&;%‘%

; 5"‘7' In @t%zsr cases, bush uith screws is used. u -

)

1&&‘%2 ; :
: ?ha ﬁﬁpﬂpé!‘t;“fﬁf' the clips is a atml mé(;

o
o e

: ﬂl&etmde !wldera cr eli.ps made by aom
. mgmtaetumm are not reliable. Hence, tast

' ‘v";tuhe hamers ars used in the laborstary
iﬁsmzd ef tbeu. -




' m ‘size of bhe instrument is gmmd by
the mimy part. 'The bgmsin? becomes
 bigger with a circuft using tubes. With
m:aaisWa and integrated eimni% the

: si.m wsxlﬁ be reduced. )

‘5; - 3 | o
The amxm of th@ major cmmmuw cm»
ing in tmémba version are o  °
Transformer : 950 mm in length S
75 mm in mﬁmﬁ
13@‘3 o 1%! mtgh‘h

3%6%8@5 : _ kﬁ e in diwl, 55 m Lemg ‘;
L 25 & 113 dia, 80 mm Lang =

5 Tubes ¢ v *202ﬁ m"m, 70 m»;m;-
: '.QMmml&gWésx %mx%m -

. _,fﬁmar:r swm:m 50 mm in dia, 45 mm 1eng
1,3 ?ammgﬂwss h*s mm rg m, ga u 1@;;5

am msﬁ wnh ather ammnﬁs are !;o be i

srramd m the euusia msm x 230 m.j
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5.3 °Cambridge pH Meter e :
d‘ \9 = .
. | . S) o 5 5
- Dimensions i - B0 mm L £ 250 mm B
; . * x 22018 - :
Material used for - Wood .
hmg&% - : 5 . 3 @
Nusmber of knobs - . - 3° .
Material used for knobs- Bakelite
Front penel - Gheet m@@ai
pH & oV range - 0~ th pH
S ,; No aV scale: .
Finish - - YVarnished
Scale length - 130 mm
Dial and poiuter - Circular dial.
| : Ho knife edze or
airror - _
Type of elip or holder - l&;- s i‘ =
Temperature compensat- A :
ion - 0 -100 "
- Weight ﬂf the ’ o : '
~ instrument - = 7 - 8 kgs.
5.4 Universal pH Meter ,
ﬁiﬁaﬁ&iaﬁsgv‘ - - ‘3u% am L;x 220 mn ﬁ

- Kat&fﬁ&k far“hauﬁing . Die cast alu&inias -
o mam of knobs - =~ 4 similar knobs
- xamﬁaa. used for mm- Bakelite

: : ?raﬁg aanai " i - Sheet- aaﬁal (Al.)
pg aﬂﬁg‘? rangel‘”‘ e Dw 8 pH, Yo- pﬂ
g s E e ﬁ- 16@0*&? (8 &tepﬁ)
e |




)

€1 &

_Pinish - Spray painted .
%_tzaléfiengtﬁ - 150 mm | e

Dial and pointer - kectangular dial

» ~ > 180 mm x 90 mm, No
mirror or pointed knife
‘edge. The pDointer is a
fine wire. Shiny metal
is used in place ﬂf 2

wirror.
?yye of holder - Heavy psrsper~block,

- of clip . ‘injection &auldad
Switch - Phenolic wtth a plastic
. » , glow lamp. > -
Temperature e . 8503° & :
eamgeﬁsatiaa = : :

The 1ﬁstrnnnnt is provided with die cast

aluminium handles on front wich ‘no,room =~
fmr finger to insart anﬁ 1ift the 1astru-

ment, - ; -

5.5 &&aﬁieueter gx Metar, Type pﬁﬁag' '

',_ﬂimnsiunf& - 15&‘}mLX23Q&%B
= 12{}%&3 :

Material far noas- = o
‘S0 . = Die cast alnminiua'

umhar af knabs ff,f.i3v¥
‘ *E&t@tﬂ.&& of kna%s - ABB

Frﬁnt panal = g—’,Anoﬁised alnniniua
- sheet

yﬁﬂ&fﬁ?'rangu. s :—k 0-8 . ik oH -
¢ . 6. 793 w, 5 E;3sf:>)
’;e szray painteé

= ﬂv’)m




- Dial‘and poinger)

7 546 Tlico pH Meter LI10
i Ka£§ dimensions

| Material for housing
:ﬁuéhe: of knqpa
llxatefial for knobs
?rént phnal

pH and mV range ;

Finish e
- Beale length
~ Dial and pointer

Type of holder

e “or clip

~ Temperature compensation
. BOPCARIE e |

: o : ) »_:3
Type of holder i

or ¢lip

?eu@crétura compen- :
sation 5

_Rectangflar dial.
Hirrar-bae}qdjseulu;

Polypronelene,
injection moulded
~ and machined,

-0

£-)10 to 100 1n
eteps of 5 |

©
S

S

- 39b mm L x 430 mm B
x 165 mm H FE o

- Aluminium
R " = &

- Bakelite

- = Black anodised parel

9 4
= 0«7, 7 « 1% pH
0-"1 QOQ ‘v' ; 5
0 - (-)1000 mv
- Spray*piinted
- 120 mm

- Rectangular dial.
Mirror-backed scale

- Steel clamp-

~ holder witth spring
material on a fixed
stgud.

-0-10%C

- 7 Kg.



?a reausisn a»pa nutar s0 as te 1nc1uda an
aasily anvable alaeﬁtoda agadar.

«)
@

| _{,‘v'vvvmm instrument. must be mounted orf q. stand to
M_i*fﬁamku it convenient rar rcading and operatiea -
| '*if lesxing a uerking spacu below i _ .._,f_k’;f?
, f ';ﬁ1ﬁm1n1am should be recnbed as natorial fur?ﬁ'
. housing as it is a good shield and holder of
’;'f_ahaay plustic ia;eatiun aeulﬂada i

£
j

“}[% b&‘f*ﬂlﬂa are miwi as 1t 1s not a

. gmr’%able model.
‘-5 > _
:;fIt ”hﬁu}d b* “33’ fﬁ? Pﬂﬁk&siﬁ! and trans-
'-.f'fége,‘ PV e e .
~ The instrument should be simple to look at.




‘ ,‘?ha hmesmg mst he tqmtracted fraa stgndard

1a1mmm smms,(at-a" x w«-aﬂ)z.h-a snd '”_1
{@uﬂn z 31,,!}") 91 !4, l’cr opti.mm size 9!’
- the heuam with wmmy g o ’ ]
_ ?!m malo amld ’m choi.gned far ae reaaing
'.'_:&istame of 600 mm. N e
S N R el s
_,}6.19 e ey e

e

@ e 9




71 o = | ‘
'2aara egnnnt be a aingla“salatian ﬁa#kfﬁ
problem but nany uhieh.ean bn uewkcd ant.-‘
~ During the &esigu&ng praaasa or-pﬁ mster

A

@

, ?iqc" ‘ . ' & k‘
Providing a asparata eanpartmnntdfor tho
 .¢1§@&$% part and another for the eleetnodaa

 the t@; and bottom raaaaet&valy.»_ "5';£

7.1e2 L Lo
With axtaaasd batten part~or the front pa@él
balaw the meter in aach a way that)tha meter
and the controls eaala be shirted te oae sids

: ﬁam}m Palf, .

: 7'1 #3 : , o = : > ;
. ?rwﬁm a slmng gaart for tim elsetroéss

,7?' ‘h ‘1*.f’°_vf “7iv_4< | -
‘;9at£1ng the oXectra&as aa& the baeksr in

' 1 box sueh,that %he &pper higgod paxt of the
o zm;; ﬁ%sd vitk me alectrms cmm dip intc -

number of possible solutions were arrived at.: §

with the begker which could be fnserted from

o e e

and the beaker and the eloctro&es m t.he ;;‘f o

v

:‘fuxﬁh Ba&ﬂer ca ena sidn of tha 1nstrnment.,f«l”

*




i thawﬁattan narg thsraby aiyping*thé alnetradasrjf
= i.n the éolptim. e

e e e
 The next appreach was ta 1nclnda»a staad for
'~jfth¢ iustrumont on»uh;eh 1t ‘could be mounted.
The electrodes are suspended by means af a
;  simple holder which could be moved uy and
ui';;hf*j&*vw aaailr while putting tcgt sol&iiona
" amr the electrodes. e e
: ;f:': m first svblution posod s preblem 0: s;nn-
| 4’ing‘tha solution in the hagsing,

5

(2
s
%

@
9

e

9

’i"m second om reqair@d me spaeg tha:a

@

J’&Mmally regairca.

: '7.1«,‘?.4& s
- m third one necded snghtly extra jotntngs

%‘m :’msts eﬁe m fwnd te be ths btﬂ‘. arran- ‘
'1figamaat uhich caalﬁ be aesupying minimum {

agm‘ T.t wa@ tmmﬁ to ‘be easy for mmtim.

- ,”\_ﬁlwtraﬁw af? mm by ; holder wb&eh cauld s

e ;;gba pﬁshodwap a\ad éwn ﬂhue plaainx thn

: wam and taé.w 1!‘. &m : ‘




FE  The pH meter would include the following

features. = -

. 8a141 ° | ,
- It would take a reeﬁangnm shape \b;esnsa
rectangular shape is the simplest o? 1l the
— forms and easy for eamtmct&an. . Other fz:;m ‘*
e would imin higher costs. It can also be .
‘ ateshed wp anstly. -

The housing is divided into four parts.

(A

s _ The upper part covering the sides. e
e thﬂ e - e '
:,.m rear panel ' ’ |

~ The bottom part (chassis) -

' ‘The froat panel consists of alaw for the

- mtw, sﬁteﬁ mé four similar h@las drilled
" ':,rar m kmha. ‘me rear panel is ;}rmi&é

, vith s grill for ecooling. The maims are

em&&&é to em tmmfem from me baek. e

5.%.2 : .
| The smm u e\@nstmmcd 'dich vecd 4nd adumi-
E . n&m channel. (‘*mt alnnaian xwttan is ma
twice at rﬁght Ws m& a.llmm t!al chaap
alm@ﬁ g}iﬂeas w ’m S.mrt.aé 13 m& nermé.

- e




- é It pmvi&asa aﬁtﬁcim:t sbrengm f(w taking
-  the load of tha ms%mmnz. No seréwé will
. - " ﬂ.sibls from the, mm side. The stand
K s . grm‘iﬁes a mking staaee below ?;b,.e instru-

mm. It lmka ma% -

©

J.B

© : : : ; . @

e ~ The aleeﬁrods holder is made from:tbin
Lo m Mnsﬁ“mm g
| © and s mat. It is cheaper to manufacture. o
. The upver part of the holder consists ar = -
& knob(threaded) for lifting the aleetrades..
The holder is of such a length that the- .
cmtrades w!.ll be 15 ma above: the bottom s
‘»@f the bdaker -which assures safety to tha -
- electrodes unlike the other clips or nomsrs :
in which there is a wssimnty of bmkage
. of selgetro&s»s due to slipping. An mwrt.anjh
thing is that the electrodes should be
dipped at le&st 25 mm in the solution. The =
»am&arabamrs are of 50 - ?Sm:m ,
- ,might. ‘Leaving tha olaetm;d@s 15 mm above
- t:m besker base the electrodes would ﬁip
more 'khan 2§ mn in t!m solution, whmh 15 -

Gﬁenﬁal» The aluetroae counec tions are
tama from tllw ton emr of the instmmnt. .
'. *%mm, no wirgm wul come in 3.!1& wrkiu;

‘ fama; The nolder eiees not ret’;nirﬂ any - -




TR
& o
e

o sgrin' or mmg ntorial which ‘weald other-
wise eelpucnto the mhfaeturc. The reﬂm
- " of the holder'is Il‘pld as it can bo taken
-~ out from the top. ‘The holder does’ not vl
L . any shnd u it rut; on thn top eonr.

FRES | J -
“m scale is sraduat‘d from 0 - 7~?ﬂ aﬁd

= 14 pH ranges. The dimensions e}’f the ‘
dividing lines and line thicknesses m ecal-", S

. : culated on the following lines for a ruai.u ‘
~ distance of 600 mm.,(a) for pH scale. ° ‘; -

b Major dividing lines = a/90 = 6.6 ma A

w E Intermediate dividing : e

F s lines L adiﬁﬂzﬁm s

‘Minor divming lines = a/220 = 3 -u
Height of letters = 3 mm
" Line thickness = 8/%000

 On similar lines nV scale is c:allherated.
The seahxs givm tyo ranges, O-?pﬂ
and 7 « 1 pi. The first om is the acz.die |

range and the secdnd one is m basic rango

Hence, to ditforwtiata two ranges, two
colours are ised on the scale. The value
7 pH is mtval vhieh 1. Mftorantiatad by

»

', a third «:olonr.




e :
There are tm diffomm ‘methods for Jr;aneiag
. ﬂm pamllax error,- Providing a aix‘mr or
mmaw: m&awr wim the scals. m
umm one is cmr Mek reduces the cest
- of the mirror and its ﬂxinx.- Hen_ea it 'ts
ehosen.

J

s 1 Setel » . : !
From data aomw,m it was fmmd thatdalms?
all the users want to operate tue meter m- '
sitting position. Hence, 1t fa designed ror -
operation in sitting vosition.

so
L]

; g

B8.1.7 : :

 The size of the mmmmy tebde &8 900 #m

~ and the stool is 7950 m, , The stand 1s 299 mm
in height, the meter mounted on it is 170 mm.
The siwm( height of the operatér is 750 mm
and hts line of sight is 765 mm from the seat

height. With this arrangement the front
gmz would fall within 38 mgrw"gtroa the g
line of sight vhich is a desirable consider-
ation and the m&r ‘would be approximately '
at the high “evel. - :

8.2
%ry @ttm cou tml kms mé d.tnls waaw _
an important plam; tbo front mml of an




@
-
o2
e b
N

) 8
@_ gy’ /'gv . J

: ® * ) = - - @ :
appliance or. ax%ctéca;c eqaipment., abnec it

is nauﬁssary that they shaala aﬁtivaly ﬁsntfi»
'»bata to the assthati@s or complete dssi;u

gﬁﬁkﬁgc. But vﬁnn a ﬂssigatr is‘sansiéarzng

~ components to be axigiaaa-wgta A new product,

knobs and dials are ralgsabnd to minimal ..
tmyarﬁanee. Normally people thiukgthat all
kaab@ are aiu&lar It was thoaght ta dismiss

t&u idea. Bﬁvzcuin; the standard ¢antre1 .

knﬁbz on the :arkst we uuald.&afia&tely ceat ‘f
to a tzmlmim that all knobs !’eaﬁum stra-mu |

- ight knarl&ng on the side of the ;rigpiag

anrf%au ui&h kaarliug varying £raa coarse »;,jv

to fine haviag ﬁha same genaral apnaaraneaiﬂ
To diverge from this asaai tread, knobs wnrc

designed with smooth fiuiah on the’ sﬂﬁa, uith -
four equally spaced grooves to provide an ‘

‘ adequaté grip for the fingers. As the grip
. was not sufficient it had to be changed over
to the conventional tyve with straight kaur-

ling ag'ﬁha sides. .
8.2.1
Types of central functions

- @

1) Activation - Onm - Off

2) ﬁisaretﬁysetzingf~ Setting at any one

of 3 or more separate
E s : positiens. : |

-



<
-
©
<
l\:,-\
x

e . 3) Contimnuoug &ontrnl - Constant eontrol
c : s : v varying along some
o g ©© .0 yuantitative cout-
: . : o : inmm.
e 4) Quantitative - - Individual setting
- e -~ setting s at any position
v P N\ . along a quantitat-
4 - ot | e ive continuum. -
i \' : bt g : F) A -
. Rotary selector switch is used forddiscre%e
| = setting. Knob is used for continuous
: ; sontrol or quantitative setting.
' : o » 3¢2.1 9_1 ) 7
,_ Rotation knobs S T, S
. . T P
Thumb and second finger = 16 mm )
E m@bmdmmnnar*s.‘gnp |
O Thumb, first and second =3B 5 mp
| e finger v
p s | 38 « 51 mm is a good size offering smooth
. operation and accurate adjustment. 75 mm or

. more reguire operation by wrist movement.
Kn_obs.greaut than 120 mm become difficult
| to .hold easily té- produce the adequate
torque, Hence, the diameter of the knobs
is taken as 35 mm waich are suitable on the

)

front panel.

o | va knob's bﬁight for ﬁuxor tip aporat&on.
o i ' Depth zin. = 12 mn Es :
VM'A‘ - . max., = 251‘
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