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. 241 mgign@r:s everywhere nust is«éaw@mﬁw
 great changes taking place in ﬂ:m arawing
office. Drafting i’s 'rayiéi‘iy becouning® a mﬁ' .
technology, The drawing office wvircmmem, E
which has hardly changed in the g}:ﬁa’t .half
eentury, is undergoing a revolution, - Thg"
ei%a;;&}.aymat of advanced ealmtmnie eguipmenﬁ
and autwaw& émftm@ machines within the
c’imwmg afﬁm has given rise to the amatim
of a;zz a’maagmm mﬁah more in keeping with :
: }t}m &rﬁtm*a mtgsertant role in indugtry

* today. | o -
Quality ana m&iabiuty atandama ai‘ pxaﬁ%tu | ;.

- have become mere rimma and mﬂfaawum 5
have been faced with the problei of needing

to reduce W@rm@ﬁ eam M%tiﬁ&lﬁﬁ &owermg

®

standards of maﬁmwmim in. tim émwmg- '. -
ai‘fma, %m&gl&é with the fa&lmg of m% being

o i ;7"&tawing affiw in amax %o reazw& w a minie

mum the 1@3 ‘i::&ma ‘required b@‘m@&n ‘khe




  “_’& §¢%1@@&& r@i& 1a.1t.

mnat %&ia egﬁ“

~ the available drafting machines which results

of reducing the ‘time ang effort w&g&i&aﬁ*fa ¢
make &ramiaga* Amgag ﬁha@& ways and maaas
are the use &f‘ai&plifi&& &raﬁtiﬁg maﬁhia&t
and methods, alimiaaﬁian of non-essential anﬁ
exclusive usge af éwafting aids and time aax%tta

‘The fullar atilisatian of th@ higﬁex &hiliggggff
of &zuf%amaa is a major challenge taéaq. @ao‘“
-elige, Ways and m&&ng are naeﬁaﬁ“*

for computer sided drafting waghinﬁa becayuse
of the high eapital cost involved in it. The

uajority of drawings required by industries

e

t@day in Inﬁia are 3%311 produgeed hy’manﬁal _
methods and thia aitaatiaa is likaiy‘ta eaa»
tinue for sone time. w5

]

'»§a$t of the &rafting machines agnufactured in
Inﬁia tmday are so expengive that an e&diaaryf %

&@sigu@r Can never afford it. Also no human
eaasiﬂeratian.haa benn taken into m@&aaat iﬁk

: iazigne for the user, The unnecessary flear-»
. area taken by its bulkmess and epuplicatea
 ; iaperatisna1 &@qu@nmen makaa the produet still,
"f"‘womt. After studying the aforesaid prablam, ,
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&a apgii&é to the &%ﬁi&iﬁ and mmfgwtwa ‘of
individual prﬁéaata* drafting has @@v%ribated |
much to the material wealth of fhe pxﬁmﬁlfoﬁfa;
But paradoxically, while it helped ta’iﬁyiﬂva

 manufacturing and promote progress, Arafting
 itself remained relatively unchanged. It still
[ ey @%‘3 »yim”*‘»*&}'ly the same amount of - .
- timﬂ”c§ﬁaaﬁiﬁ¥'ﬁiaﬁaxaziﬁa of details as it

®

4id at the time of its imceptions ’ . =

The history and a%igﬁgaaf ﬁrafti%g table as an

: ~ out standing instrument of communication, how-

- ever, resains a ﬁ?ﬁ%@@?t No one knows who - .
iirst used a drafting table. ﬁgé-yrah&%1§ tga',@i
jupable products in- the
sixth century fﬁfniﬁﬁﬂé the impetus to tha
: ﬁaralagm&ﬁ% of arafting table and drafting

im&r&a&iag use of cons

; -

practices as a means of planning and design
:ﬁﬁﬁkﬁéﬁw The first drafting table was then a

simple wooden board to provide g flat warking
| anxfaﬂem

ff"ﬁaring the world war Grafting table developed
ﬂ; %r&aanﬂaaaly‘wﬁth,nﬁ@ teckpical changes and _
"} ianavaziamag aﬁ& it has baen k@&§ing pate set N

2

»




'!& it ef;t faiaew %Ew tr\end in tha m&@mn

: &xafting takia &e;iga.in recent years kave hé«a

' af such r&ﬁieal natara th&t it is very &iffi*
~cult to categorize thm; In this age of spe=
aializa&i&n, in order to meet oa@a 1@&1?&&&:&
%ypa ef a&rwie&, thsy are claasified«&ﬁﬁa =
ty@@ﬁ nlm maastzm, arehi%ae%nral; cigw:;gn-»
ing, tﬂpﬂg&a@hﬁ&aﬁ~&ﬁgiﬁ&eria&; miiitary aﬁﬁ

8o on, - ST an Sl

The ..h;zigmt type of drafting table today is
the automated eﬂﬁya%erimd drafting machine.

e

Automated drafting machines show considersble |

pmﬁiae in apaa@ ing up the prmeaa of é&rawing,

g

ment ike-

Bat unfartuaataly; the computer ﬁqﬂiw
&aatry gtill h&we a Eaﬁ§ way %n g0 hﬂfﬁi@ the
day arrivea when all t&e éiffarﬁnt types a! ~  51
maﬁufaﬁtarar’s equipzent is 1mtarehang@&h1$a@ "igé
Now ang would exmt as time goes on tha‘isﬂ;me ;
sgﬁ&ﬁ&ant employed in'aampuiew aided &sﬁig;’

ta&h&iqne will he@ﬁmﬂ less ax»&naive and uill £y

s@raaa thraaghaﬁt imﬁnatry‘

. @




c?raveilingfffallgy”tyga by *Pittie* @ég&@iea

‘no a?age‘hy stand as it is built inside the ) i

rafsrenéa fé&i#a,‘ﬁﬁ& drawing board i%'fa%ly |

ﬁaﬁﬁ&arwhalaﬁéeévaﬂﬁ can be adjwsted and leck=

ed in.ény desired position., Horizontal and :

v@rtiaal guideways are both @anafaﬁﬁﬁraﬁ from

ground atainlesa gteel bar. All rollers abe

on ball b@aﬂiﬂgsAﬁﬂ assure consistent aéﬂarany;

It is provided with a ref®rence tray and &aiiia-:

.8pot lights are provided with an ext?af@ﬁat.' :

Drawing board sizet Standard: 100 em x iﬁﬁ‘cm 3
) Special : 100 cm x 500 cme

ﬁhﬁvﬁré@i;ﬁrafﬁiag‘mﬁﬁﬁine by *?&ttia’ hag a g;

tubular frame stande The drawing board is o .

'3 fully adjustable for both angle and heighty » I
It is counter-balanced for easy aﬁjaa@gﬁnt

and a fnil length pedal can loek the board in
any éesirea position, Drawing ba&rd sige:

}l&@ cm x lﬁﬁ cm, 76 cm x 107 Clie

2

The mini-drafter and %ﬁmﬁh ﬁannting Drafting
ﬁaghiﬁe hy*'?it%ie* is ideal ﬁsr drawing 6fficaa
prﬁﬁu@ing amall éxaﬁzﬁgs. It can.be notinted

O

| O existing table or filling cabinet. Only -

aﬂgulaz moveuent c&nﬁiermbal&ﬁeaé by tensian

* 4 o
™ L s
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‘spring’ is provided im E.m. Braftlng macalne,

e .
s

- Drawing baarﬁ sige? ?6 em x 107 cm.

The special drafting wachines are speelally
executed in widths of 125 cm or 200 cﬁ'aéove

2 metres long to any desired length in multie.
ples of 1 metre. Thege drafting macﬁin&g-can
be supplied with drawing baarﬂs.mouaxaﬁ efther
on one side or both sides of the frame and

o

are fixed in position,

The Vari Typér t To reduce the time im%élved y
in lettering drawings, scme industrial drafte
ing rooms are equipped with a special igttere :
ing machine called the Vary-typer. it is ysed
for filling in bills of materials, specgficat-

| ions, schematie diagrams, notes ete. The ;
i -
1

. machine is operated mueh like g,.type writter.
| Electrically controlled impressions permit -
,, uniform clear and sharp composition of type, o

% directly on drawings.

Plan Hold Corporation has introduced a Semie

automatiec drafting tavle with g spring loaded

|

| base which allows finger tip conmtrol of height

| adjustment, It can be used as a desk at the
. lower height (30 inches) and as a drafting
table with heights adjustable to 36-3/4+inches.

| The top can be tilted to nine different posi-

@

§ tions. . b .



' *hee a gﬁ%miga 'tahié with g drawing area frdm
| éz’ x 4* %ﬁ gt x:‘ 20%, a travelling beam and

‘ ' éarr:kag@ v:%ziéh moves the ﬁrawirzg ﬁwi%:'e and
gervodrive motors to control the msvm;zt' of

F

. the system. The drawing board holds one or

pen or a metal seriber, Only one stylus is

in operation at any given times

geversl stylus which may be either a éayi}f&ary ~
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: e x 107 i

Model TT - 76 x 107

‘lodel PPl = 100 x 150 L

7

v e
L
L
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“3-& ﬁxfmﬁ ons f’:ﬁ‘%‘ﬁ% ﬁmumﬁwmm and

& e

* dealers e Rufe Bl 5 g

@

Typest The available drafting machines in the

name . :
market are under the trade,of mini drafter, >
travelling trolley types Universal ﬁmﬁ?m&
Machine, Bench lounting Trafiing Machipe snd

»

Special Drafting Machine. i

Model SiW II = 100 x 150 (standard) .
lodel TS - 100 x 200 (speecial)
Model TS - 100 x 150

lisdel TH - 76 x 107 .

Model PP-2 = 76 x 107

liodel PP=3 - 76 x 107

,?attarm of division of reduction seales in

metric graduation are available in 1:10, 1:50,

- 131 and 1:5. Any other graduation can be

supplied on demand, Vhile ordering type of
protractor head and type of scale is mzcatea.'

- Price: Xt ranges from Ra,&ﬁfﬁ for a azi,ﬁ:}m' s
‘drafter to Es‘wm;’w for the ?rawlli%."frallay

e Y



 7I-!y§a'cf Brafting ﬂas&&nsl ' S
. ) . . E

. Manufacturer is Raji Bahadur Motilal Mills Ltd.
~ (Pittie), Poona and the selling agent is
. HMacneill and Barry Lid., Bombaye o

L]

Rate of production is according to the job

- orderse )

Capacity for designing of the machine are de=
cided from the available standard shee¢t metals
and wood sizes available in the markets No
limitation in design as well as in applieation‘
Guevta easy availability of materials

Form and colour of the machine is based purely
on technical design,. Ho special thoughis are

given on colouy and sppearance of the machine.

Buyers are mostly drawn from edicational ine
stitutions (particularly engineering cﬂllegks),
 design offices of industries and other consfile

ting design offices.

Buyers usually ask for guarantee and a guargne
tee of one year is generally given by the manue

facturers. - :
Very occasional complaint from customerse

. The dealer does not sell apare parts of except

~ geale and protractor head. TR E g




wﬁu imlu&u aﬂamarim m@ mah* pwwmw -
@tw heaé M the reference table, Kabila
spot 1:.@11%5 are provided with an mtrg cost

(]

depending upon the types tiemﬁaén

o
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3«3 in:éxmaﬁien from aaera 3 .3

e e

. > e
> awaﬁe of operator « skilled and educated,
Hoe of agﬁraxarm - usually ﬁne, but 1n arehie

tectural drafting several paxaanu nay wuwk¢

Fatigue every 2.3 hours due to continuoug
bending or gtanding. Haxiaeatai)and inelined
position of the table causes pain at backe
bone, knee and leg joints.

liost of the draftsuen and designers work on -
it continuously for 6 to 8 hours a day. They

prefer not t0 work during night because of

atrain put on eye. o

®

Visual difficulties due to the creation of
shadow at night time. The spot light eauses
and refleetion. Readability of the scale

glare
is poor because the graduations are often fade

J

ed oute

Sufficient space for leg operation is also not

given which hinders the easy movement of the

legs and causes paine

The position of the eabinets and &hﬁ1§§$ i§
inconvenient for quiek and easy ayaratxan and
‘ daaa not provide proper apaae for keepung ;
. e ' ‘dArawing zmé& traeingse |  :




§m aﬁm ahang@,s maiﬁm due to various
: _#géﬁ.as af. myatiany

and foot pedal mechanism foy chang-
ing the inclination of the board requifes,
 sugicient force and causes physical fafigue.

@ @

nt on sthe form, ..

- ﬁa lever

~ They have no special comme
eolour, size of the product snd the office

environment, : ‘

- The vertical gni:mw often tears or spoils 3
~ the ink rendered tracing or drawing sheets.

> @

" -Ha‘;ﬁri%y of the users prefer to have special -

~ afrangenents for holding the drating sheets

| ~ and tracings on the board instead of using

~ cellophane tapé all the times ; o

°® : =

* For rough calculations, sketches, they prefem

®

gsome additional space provision tm.
the board.

®
® -

ﬁm stool is not 'mﬁama for the position of
the errect =nd comfortable seating. The back-
rest to be gimxi s¢ that backbone should nb*k
be affecteds )




&ﬁ;i ﬁtgms mwl& z.wa in different werk
wﬁiﬁanax -

 The static mscle load in different work'peble

‘gion (m electromyographic study) by sﬂn .
/ ﬁwiaﬁa deals most of the Waﬁwes reaﬂim&
for drafting pwaﬁztiwa and shows the muwing
results.

The stending body posture present a grwi%y |
?x*a&i&m In the symmetrie standing posture
at rest the centre of gr;wiw of the pody
nas roughly in the first sacral vertebra.

ﬁ‘a Mawa the body and its v@mwu& mmta,
maaﬂlasfm&ai bs active in order to counter
aet the aﬁ‘:fw% af %he force @f gmﬂty on the
different joints without ﬁaﬁﬂiﬂg iaxigusq

41 i& iiﬁ» 1‘ -

‘A1l possible postures are show

0f all these postures examined, the standing
ssymmewi@ rest position appears to %"?ﬁgﬁiﬁ the
legst migeulsr effort for aﬁaﬁ%&%ﬁmm&
the effect of gravity on the various parts of
the body. = J

The distribution of the weight of the ba&y

on the foot would seem to be the g;r&meﬁiaatw

in determing the load borne hy the msela&

of the lower leg. The minimum- m‘g@m&fg{, 0

©



=

Fig. =3£atié'muscle load in different
work positions.

symmetric standing rest position
Forward leaning position
Backward leaning posture
Slight stooping posture

ckward bending posture
Knee bending posture °

Asymmetric standing rest position
Lateral bending posture

o



"iagiwg ﬁﬁ&ixﬁnﬁax wﬁ&k aur£a¢% :

ﬁh@y %xyaa @£ manaﬁa& ag%ivi%iaa are aaxxiaﬁ
r_an% on h&wis@nﬁai aarﬂaﬁea &w@ﬁ as tablau*

*éxaesa, tha . .
'normal? and *maxim&w‘ araam ﬁ&va ‘been pro- .

desks, @t&a Fﬁt auah work

posed by ﬁa@ﬁaa w&th nﬂrmai wgrk area grapaaaé
by Squires ﬁﬁﬁ&?iﬁpﬁﬁ&ﬁ ta ahﬂw differences,
Pig.2 ahwwa the ﬁetailm wf %h@ work anrfaaﬁaa-“

ﬁaxmal areas ;%hxa is tha.aw@a that éaﬁ be .
uanweaiant%y yaaahaé with a sweep of the °
fﬁrearmg the upper arm h&ﬂgﬁﬁg in a naturgl

position aﬁ tha a&ﬁt, i ;fz.ﬂ =

Haximum area: This is the a.r&a‘.that could be
reached by extending the arm from the ah&gl&ar; ~

° o

344:3 Work surface height § e

Some experimental evidence relat

g to wﬁrkm»
surface height for persons working in standing
rosture comes from a study by Ellis. Work

surface height in relation to arm length,

distance from fln@r; and ﬂiaﬁanﬁﬁ from &1baw  ;;
a8 used in study by Ellia is 3hewn in ?iggaa ‘

$ ¢ giva& the six level of Wﬁ?&iﬁg auxfap@ ax” “;M,

pressed in terms of sym length (sgaeially



No

Pl

plane as propred by Barnes,

¥ of arm length
fingertip ‘

Average 1nches



® s® .

gpercengggevéf arm length aﬁove‘ér:3§law the

©

finger tip), ‘distance from floor, and distance

from the clbow. The fourth level averaged \
about 3 inches below the elbows This,was

s

about 42 inch above the floore -

o .
E N

3e444 Where the work place is }e#ébaemESHﬁéaifl
the individual in both a seated and a até;ding_,
position, it has been proposed that the optie
mum visual and manual areas will bé a;hieged;.
for a range of individuals if the pertinent ';‘

dimensions (eye height, elbow height ete.) of .

average persomnel are utiliged rather®than .

>

dimensions of extremes.

9

3.445 Illumination standards recommended by
the Illumineting Bngineering Society for sevee o
ral selected types of situatiol’ and tasks re-

commends illumination of 200 foot candles far!

. 9

detall drafting practice. - .

3e4e6 Effect of glare t

- Glare affects visual perforuance and also visue
al comfort, The effeet of glare on visual pere
formance is shown as a percentage of the visual
effectiveness that would be possible withoﬁt =

the glare_sﬂaree.

@
. ®

It has been found out that with the glare

CRR

source at a,409 angle, the vistal effectiveness’




® (]

is ﬁa‘per aaﬁt, this baing ro&ucga to 16

'7 *psr uent at an anglagaf 5 degzena‘

 3.4.7 Diveot glaru can be mininised by re=
_i“daeing the hrightnaes of light sources, Qy

 ” placing the light sources out of the 1lihe of
o vision, by incroasing the brigatnoan.ot areas
around the glare asuraaa. Rafleetad glar!
can be weduéed by keeping the brightness of
individual light gourees reaaﬁnably law, by
providing good ganeral illumiaation, by
_diffusing lignt. by praper positinniné the

light asﬁxaaa and by awaiding the use of

o °

(Y

glossy s&rfaces. ' -
3+4.,8 From investigations into the speed of

working with vérious types of drawing equipe
ment gnd %he affset of drawing~affiea warking

©

sondttions upon the health of daughtsuen, ° .

various results were found oute The results '

are shown in Fig.4 as percentage of injuries
to healths The result shows that standing
position ia best for working on drafting table
having the drawing board adjustable for height
and angle. s

| 34449 Anthropometric data required for the
design of drafting table is shown in Fig.5.



.. . .. =
investigations by a scientific instithtc’ iri‘tdthe specd of w’-@rkiﬁ@
various tvpes of draw%ng equiomsnt and the *effects of drawing office

: conditions upon the health* of draughtsman, the f‘ollowing test

were obtained.

®
1. Perce;nta‘ge of injuries‘ 'to‘ health o
®
-
HORIZONT AL . DRAWING BOARD ADJUSTABLE
( ol
DRAWING BOARD FOR HEIGHT & ANGIE
' INJURIES Y f Y '
. ‘l : s 2
SITTING | STANDING | SIPTING STANTING
eadache 5 g 31
constipation 29 ; 44 22 14 .
olds & , , ‘ le
Bronchitis 38 ~ 59 . 29 21
Backache 1A 516) . 14
Foot trouble 10 L 18 .
Mean value - | 29 46 26 22
«
@ o ® s
®
®
2 ®
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g, 515elected Body Measurement for' Adults,

—] 19

omé body dimensions

Height

Sitting height:erect
.Shoulder breadth

|.Chest depth
7.Hip breadth:standing
>.Shoulder height:sitting
.Back height
j.Shoulder elbow
),Forearm=hand
10.Arm reach
[I.Arm 8pan
12,E1bow heightisitting
[3.Buttock <knee ;
[4,5eat-iength

.Knee height:sitting
[6.5eat height
[7.Knee breadth
[§.Foot length
9. Foot breadth =
'0.Hand breadth '

o

Body dimensions in mm. Male vFemale
Forearm length 486 379
Forward arm length 876 691
Shoulder breadth 430 320.
Seat height 450 360
Knee height 547 448
Shoulder elbow 385 297
Hip breadth 340, 950
Buttock knee 580 550
Seat length 470 450
Shoulder hesight 630 570' .
e P
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Broadly %ﬁaking everyone working wiéhn the
&}‘:‘afﬂm, table can be classified into m}e' of
w groups, the amateurs and the professionalse
' - The former are mostly from ﬂm@reiﬂ designing
and art fields. But the professional is essen=-
: tia.lly interested in the total aspect of the
,pmdm‘t* They are generally constituted of
inﬁué;trial_ /};}mi’tsmen, Architects, }}eaig’nera, -
%pagraphé{xm Engineers, -Frofessional students '
.and teachers. , . & .

Users are mostly educated and conversant wi@h

@

" the drafting practices

ﬁimty per cent -af,m;eﬁg‘ﬁ are constituted of

 males, whereas females constitute only 10 pér .

cent, mostly drawn fmm arehitecture and dé«mé:};{
 fields.

4.1.1 Primary need: To save effort and time
 in drawinge ‘

4.1.2 Secondary need: To s}‘wé& up the pm}geas

of preparing drawings by eliminating the need

for separate instruments.

To draw precisely and correctly. : ’



2 : S\’“ ° " e ° , ,’ $
"'4.2 &%xu@t&ralxanalysia b ’

- The atra@tmre of the drafting table igs the

natur&l outgrowth of a need fer aupncrting the
érawing board at varied angle ang haight. Also
:}tha atructare combines in one unit tha funm

~ etions of the atraigﬁtue&f@, ﬁratraetar, trie-

aﬁgle, 8Cale and elliminates e”fert and tima.

Por the sake of detailed analysig the gonvene
tisnal type of drafting table '?xavelling .
?rsllgy Type' manufaetured by Raja Bahadur |
liotilal Poong liglls Lid, has been chaaan. The
vfgll@wing are the magin parts of the draﬁ%ing

maechine, g
Drawing board ¥ e :

The aiawiﬁ@ board is mounted on the stand hy
. means of two pressed sheet m&tal pPlates serewed
| from the backe These two yl&t@% are eonneetéd'
*o the horisontal N.S. dipe joining the twe
vertical columns of the stands Also to eaen

pressed pla%&a at the back are connected two

frietion plates having grooves to allow angular
movement to th& haar&*

‘?hg drawing %&ar&'ig made of white pine of
aeveral pleces glued together having plywood
‘surface ﬁﬂ?&?iﬁg& on gll sid@a, A thin layer d

o ‘ of PVC ig glneﬁ to tme Wﬂrkiﬁ{ 3urfaca of the

J 3
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° » 4 > 3 ]
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Over all dimension of board:s 100x150x2.5 cms.

The bottom edge of the board is conmnected length‘;
wise to gn aluminium angle plate which gﬁi&eﬁ

the rollers attached to the vertical’ guideway.

ﬁine'castbiron attachments are tonnected to
the top of the board which supports the horie

gontal gu ideﬂi‘a.y ™ °

Two additional small trays having Vebelds are
also attached to the bottom edge of the bogrd

by means of screwse. : .

9 )

Reference tray: ’

The r eference tray is attached to the left side
-of the drawinéJboard by means of seven screws.,
It cc&sista;cf a flat’sheet metal of 40 x)lcg cm
sixe-(ls gauge) having 90 degree bends at t%rgb
sides in different directionss Two of the’“
attachments holding the horizontal guideway

are also serewed to its Also a portion of the

angle plate of the board extends on-it.
Horizontal guidew&y H

The horizontalvguiﬁeway is a ground stainless
steel bar of length 174 cms attached to the
top of the drawing:baaxd by means of nine cast |

iron attachuents. The attachments are conuected’

.




,';t& thargaiéaway hy standard muts and keepa
xt paﬁhl,\ to the iength of the board. The
'*gai&eway ends are provided with two cirecular

3

nylon washers, The travelling trolley fits 3
to it through four rollers. - s

Vertical guideway : -

It is also & ground stainless steel bar of
length 115 cms and diae lo6 cmse. This is

- fitted to the ﬁravelling trolley by means o

two screws at the top and Temains at 90 de=

> greéé”tﬁ.ﬁhe horigontal guidewaye The four
rollers of the praﬁractar head attachment runilr.

o it in upward or downward direction.

Travelling twolleys
It ecnsista of a 'MeSe pipe of 346 cm dias ‘and

1156 ems l&ﬂgth and runs on a track mounted én e
%ap of the board by means of a trelley unite

Both the ends of this pipe are attached to the
vertical guidﬁwaj bar. The lower end of this
pipe has a.;ﬂller on ball bearings and runs on
the aluminium angle plate attached to the bottom
of the drawing boards A bend welded plate also
joins the middle with the vertical guideway.

;Tha top end of the pipe is attached to another
‘casted trolley unit having two parallel. platese.’

The bottom plate has got four rollers which runs

) J




. 0% ,
a}_-Zeﬁﬂthnggﬁiiﬁéﬁtﬁl‘ggideway bare Tﬁé upper
1h77p1htgiaoataink a nylén éulley on which a nylon
‘ string p;sagp, énd connects the_protrantex
:head at one end, other beihg fixed té¢anothmr'

pulley inside the main M.Se Pipe. >

Protractor head s

3
]

It has got a ciréular anodiged aluminium plate
of dige 12 cms mounted on gnother eireplar alue-
minium plate having 11 circular grooves along

[ i >

one sgide of its circumference.

@

The uppe£ plate has‘gOt graduation of gero
degree to 60 degrees anticlockwise and éero -
dégree to 90 degrees in ¢lock wi;e directioﬁ
having the sgrﬁiline coinciding the 45 degree
line betwegn;beth the scalese This protrggtor

Q

~ha3.gbt,a,%nob at the middle made of UesFoeresine

>

The protraééor ig attached to another plate .
having four rollers and runs on the vertical ..u,{
guideways The plate has two doveetailed levers,

@he nylon string paéaing through the pulley

of the travﬁiling_txolley attachment is also

fixed to ite

Scales ¢

Iwo scales at 90 degrees to each other ﬁaﬁe of

perspex are connected to the protractor by means




of anather aluminium plate. T&is'éiate conne-
ets botﬂ the norigontal and vertieal scale to
‘the pratraﬁtor and has a levers xhis lever is
eenﬂeeted to the protractor knob by m%ans of a
springs Both the scales are having an 4ndex
head - its zero coineiding the zero of the Pro=

tractor in normal position,

Both the scales are Having metrie graduations
on it. The pattern of divisions of reduction
scale on both the scales are 1:12.,5 on the outer

side and 1:1 on the inner side.

The vertical scale measures 30 cns where as the

horizontal scale measures 50 CliSe
Mobile spot light 3

It has a %gse made of pressed ahieat metal form~
ing two bends of 90 daereas at the ends. The se
two bends are fitted to the travelling trolley
by means of a knob, The base 1as a vertical
column holding two link arms of the light. The
extreme end of one of these links has provision

for the holder and the reflector,

The links are maie of standard aluminium square
rodse The reflector is made of sheet metagl
8spinned to the bowl and ccnical shapes at both

end g,



‘Rollerst e B
s Tée ﬁravélliné trolley has four rollers of two
 sigzes turned from mild steel rods. The rollers
are provided with ball bearings and fitted to
the travelling trolley by means of screws and
nutse The bigger size rbllers ﬁun i from the

top of the horigontal guidawaijﬁere as the

amall ones run ¥rom bottom.

The protractor ﬁaad has ‘also four rollega‘éf
same sige aﬁd‘moveé on.the vextical guideway.
The roller runniﬁé on the angle plate at the
bottom of the board\is made of nylone. 7

Hand lever 3

¥

The hand lever is made of standard C.I. pipe.

having a he@ﬁvef 135 &ag?eas at one end, A
groove at oﬁéieﬁé of the lever accomnodates ‘the
link rod ﬁéasing through the horizontal pipe
joining the two wertical columns of the stand.

- The operating end of the-hand lever is fitted
with a hondle made of Pe.V.C,

Reference table @

The reference table has g formica table top and
ingide is madé of teak and plywood.

‘The table top is bolted to the stand from the
bottom, It has got two holes through wﬁich

the vertical columns of the gtand passes.




9 '
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’Over all size of table tops 76x122x4 cms.

&

v

The table h&s‘alsa éat two cabinets made of
teak‘an& plywoed with locking arrangement on
one side and open shelves on the other. IThese
cabinets arve fitted to the four legsuofjthe
gtand by means of another teak ?ood plank.
FProm inside, the foot rest anﬁlheight variation
mechanism is covered by another set of teak

wood casingge. , , .

»

Stand s i

It has got two halfs madé of sguare sention
pipes. Every half has a horizontal pipe to
which two legs made of sguare pi%e sections
have been welded., Every half is bolted’to the

table top from bottom. The less are bolted

?

to the two planks joining the cabinets. The ,

]

legs are provided with metal washers at the

9
»

ends.,

Foot pedal

The foot pedal is made of standard K.S. pipess.
At has a horizontal pipe fitted from both ends
to the uiddle wooden planks comnnecting the two
c¢abinetss Another pipe having two 90 degree

bends is welded to it and forms the pedal unit.

9
&

To the horizontal pipe are commected the levers’

. of the height variation mechanism through a sget .

) 9




of springs.

v

Counter weight 3

It is a reetangular box made of sheet matal

having one open end. A chain is attaehed'te
";t from inside, the other end being attached
%0 the end of the vertical colusn of the draw-

ing board. ﬁhe chain passes through a set of

pulley and gear. ‘The box is filled up with
small eiraulax oaa% iron pieeenq a

&

 The drafting tahlo ﬁ;a gat two such eounter
. weights fram beth sidea; .

9
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4¢3 TFunctional analysis s

' The Travelling Trolley Type of drafting table
ia.the universal type and is a high precision
mechanical inafﬁum&nt, In the aimyleét sense
it is used to simpléfy work by combining in
one unit the funﬁtiana of the sfvgra; other
drafting ingtruneats, ~0ambin§$i@n of allj
these fﬁﬁﬂﬁiﬂna%aleng with the height and
angle variation maahaﬁism of the drawing heard
save aauagwabl@ am&umt mf éraf%xng effort
and tim@‘

9

o

The following are the functions of the magin -
parts of the drafting machines °

Drawing board i

It provides g flat, rigid surfase area big
enough Yo accommodate large zize éraﬂingﬁn JJJ
The PVC layer on top of the ﬁﬂarﬁ’prsviae& 2’
plane and firm working surface and helps aharp
elear cut peneil lines on paper.

Several glued pieces insidg the drawing board
prevents warpages |

It also acts as a hand r&atnfar.the person
‘and inereases the atéaﬁinaﬁs of his drawing
ﬁang‘ _

?h@ drawing board ig eauuxer Q&l&ﬁéeﬁ by the |

weight of the reference tabl@ end the eounter

9 I




weights. It can be adjusted and locked in
]ény desired position for height and angle by
means .of the height varlation mechanism and

the hand lever.

"

" Reference tray s

It is mginly used to hang refexgnce drawi?gs,
standard sheets and provides space for making

rough calculationa,.

Horizontal and vertical guideways 3

Being at 90 degree to eagh other and mounted
on rollers having ball bearings, it asﬁyres
consistent accuracy to the protractor amd ‘
scales for making horigontal, vertical, parae
1lel and angular iinaa, a

It provides means for drawing 1long horigzontal
lines throughout the length of the board by"
simply arresting the #ertieal movement of ~ *

the protractor head.

The ‘'existing table fails to achieve this be=
cause the rollers are sometimes nisaligned

from the guide rails.

Travelling trolley ¢

It provides étability to the protractor- head,
scales and keeps the correet vertieal align- .

ment of both the guldeways.




iinco it eperaiea on atrack, the iehgth of

9

¢ontinucus line and the distance over whiech

views can be projected are limited only by the
length of the board. p

By means of the pulley and string 1t mékea
the movement of the protraatﬂr head and
scale easier along the length sf the vertieal
guideways

Protractor head $

It provides mechanical means for moving the
two scales, fixed in 90 degree relationship,

» o

over the entire surface of the board.

@

It replaces the traditional Tesquare, scale,
triangules and protractor and eombines their
funetions in one'unit; which séwes dr&fftng
effort and time. |

4

By means of a eontrolling or index head, if
a}lawﬁ the secale to be set at any angles. The
protractor head can be swung away completely
as well as lifted slightly to clear minor
obstructiona while fixing sheets and tracing
papers op the board,

Sometimes the lever does not arrest the scale
* properly for which é small accidental push to
the scales shift its position, this giving



wrong anglea, Th& expased grooves of the pro-

| %razter sametimes tear the tracing aheeta'v

Scales H

NMain function of the scale is to provi@a unit

of measurenent for distance and rrovide a

working face for drawing horigontal and vere

tigal lines. It always makes 90 degrees re-
' adily available.

HMobile spot light 3

During night hours, it provides illumination '
to the drawing surface.

& »

By means of the link arms and kiobs, it proe
vides éﬂjustmenta in positioning and the ine
c¢lination of the lamp to the verticals The
link arms slso provide variation in height )
and distance of the lamp. | ‘

J

The reflector can be rotated to any required

angle for gpotting the ﬂrawing areae

Hgand lever 3

A turn of the lever permits the drawing board
to be regulated to various angles,

The top can be moved to full ecasel poaitian¢
s A locking device keepa the begrd fixed at

9

8ome required position,




Reference table 3

_ The function of the reference table is to pro-

vide a flat working surface and counter balae
nce the weight of the drawing board. It is

used as s desk for secondary workse.

Stand 3

It mainly supports the drawing board and other
parts of the drafting table, as well, gives
stability to the whole instrfune:t. The stand
occupies no space as it is built inside the

reference table. *

It also supvorts the reference table to? and

the cabinets.

Foot pedals

It acts malvly as a leverage for raising énd,
lowering the drawing.béarﬁ. This is accompli-
shed by a lever méchaniam and g set of rolieré
whieh regulates the upward and downward moves
ment of the vertical coluuns supporting the

drawing board,

At certaln angles of the drawing board, it

acts as a foot rest for the user.

It can lock the table for any required height

by simply releasins the péd'al.
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<4 horizontal line and anglep, he has to use the -

4.4 Brgonomical analysis t

Operation of the foot pedal for engaging and
&isangagiﬁg,the height variation mecganisa ré=
quires congiderable amount of force, and at

certain angles of the baaxd does not reach

9

the operator's legs,

4
J

Raising and lowering of the drawing board is

v

difficult having link and lever mechanism.
For such operations the drawing board has to
be pressed upward or ‘downward with considere

able force resulting fatigues

]

The location of the hand lever is inconvenient

‘for giving angular variation to the. board.

The person in each operation has to lean fore
ward or bend across fe operate it. At the
lowest h@ighﬁ 6f the board, itsyposition geo,
comes too low for the operators Also it doésj
not provide a good griﬁ and leverage for tﬁé

system. FEFxtension of the lever way hurt the

; opératar during other operations,

The centralized control units on the protrae
etor head allow the draftsnan to accomplish the
operationg with his left hand leaving the

right hand free for drawinge But for operae

| “tions like locking the protractor head for

']

>
v

I D. C. Library

LI T.Ponbay.




: rignt nend, whieh engagea both the nands.

P B . >

Vﬂ”/§h$ protractor head knob is taa rigid for

smasth operations and does not provide a gaaa
gripe Yor drawing angles, the protrattor knob

has t0 be simultaneously operated by left hand,
the thumb operating the levers It requires
considerable force and hurtalﬁha thumb with

its protruding and sharp edgess

The shape of the dove tail lever is unergce
nomical with sharp corners and small working

widthe They are not properly positioned.

The small trays used to Heep p@?@ils eéé. une
necessarily protrudes out at the edges of
the board » its sharp corners are Iikai§ to
cause ;n;u?yn |

>

The positicn of reference tray is not correct.
All the times the person has to turn left for
making calculations.

The_drawing table does not give all the variae

i tions in height required for convenient opera-
tion. The drafting stool s&rvaa»ta compensate
for a considerable variation in height but it

~ is always not the case = no standard drafting

e

= stool or posture chair is used, e

In the sitting posture the person's knees




1, touch the board kept in vertical positione
ﬂiyﬁjz?or bringing the board to horizontal position
. he has t0 suift backward.

For keeping the things in the cabinet, the
person has to go round the board and bend

downwarde %

9 v

Fastening the sheet to the board becomes diffi-
cult with cellophane tape, the scale obstructs

- such operation, ; . . B

During night time, reflested glare occurs on
the drafting table, because the area iﬁghteq
is not perfeetly diffusing amd eoncentrates
the reflected light in certain @ireatiqn‘
When the person is in the line of concentrated
reflected glare, it causes discomfort and.
affects the visual performance of the persen,

» -

9




445 Formal anélys#g :

B

“yygﬁe form of most of the tables are having the
same basic shape like the base and drawing |

rz;

 board and does not give much scope to change ite

s

* The overgll form of the drafting macnine lacks
visual unity. Various parta;‘khabs and hund-
les which protrude out in all directions and
a lack of consistency in the form of the difw
ferent elamentb4contribute to %hia'viaualzdiaﬁ

. organisation.

Ihere is lack of uniform transition and juxe
taposition of different forms and components

which adds confussion in communication.

The system used for mounting the board is very
erude and the exposed parts spoil the overall

shape of the product. Co d

Quality of finish is extremely poor., The ,
colours used like black and grey does not go

with the environment,

The whole machine is built into number of parts
and they are joined with the help of screws
all overy; which has spoiled the overall appeare

ance of the products

g

@

The chromium plated dove-tailed levers and . 5

@




J - o

anodiged gluminium ylaxaa m&e& in the §ro~
traﬁtwr with tnair aﬁi&in& suxfaces &i&turb

the visual balance.

The name plates of the manufacturing ‘and mare
keting fim have been fixed on the tm{reniﬁg
trolley without any proper grgphiﬁ }ayuaut.
Same thing has unnecessarily been disylaye&

on the back of the board and &ﬁﬁg confuassion.




-

4,6 Socio-psychological analypis i

e

T%u envirormental coherence is faraway from ree
ality with the existing drafting tables and has
a negative effect on the psychology of the ‘

»

- persons working on it

The drafting practice is itself a mechanicgl

process and thus results monotomy to the persons.

The lowering standards of the drawing aff&sgﬁ,

and the feeling of not being g;aid a salary
pm?paﬁiﬁm& to the importance of their eamri‘bu;
tionhave brought about frustration amorg majo- :
rity of the trained draftsme ‘

e

o

The challenge of the automated coumputeriged

drafting miﬁima have given the draftsmen a

feeling and fear of uneuployment,

9

The typical communication chain in industry , - .
using trsditional drafting methods do not allow
the draftsmen the time and freedom to work
efficiontlys
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5. Hypethesis s ,

9 : LY
: o .

5ol Structural :

Structure should be extremely sturdy, stable
and ensure reliability over a leng peried.

Structure should be rigid enough to held gya
drawing board and other me&haéism without

‘causing vibration.

Base should be correctly levellede -

]

Floor area should be requaeﬁ'aa far as possible.

The design should be dene for batch preduction
and use of other materials should be expleited
in an economical waye ’

Whereever possible use of screws, nuts aq&

belts should be avoideds o

"

There should be permanent arrangement for -
fixing drawing sheets and tracings.

¢

The reference table should be avoided but pro-
viaisn for keeping drawing materials should

be made.

The base should be sufficiently heavy aﬁﬁ
give sufficient counter weight to the drawing
‘ board in all pesitions. =

@

The drawing beard should not have warpagee

rl
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The protractor head combinatien al@ng~*iﬁh§\

acalaé‘aaﬁnl§ ha?%;veriieal

 movenent covering the entire surface of the

>

board,

»
@

Graduations on protractor and scales should

3$ j

be proper and correct. 5

Scales should have bevel edges both sides.

Protractor and scales should ensure locking
arrangement for any réquir&&_pasitibn and give
all variations for drawing angles, parallel,

W

vertical horizontal and angular lines,’

Poot pedal mechanism for height’variation -
' should be changed. | e

Position of light should sufficiently illumi-
nate the entire surface of the board uniformily.

&
9

5.2 Functional 3
The drawing board should accommodate all types
of standard drawing sheets and tracing yagers.

It should give a plane and firm working surface
for eclear cut peneil lines on paper.

It should not vibrate under any of the Working

conditionse
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, The érafting maahinﬁ should givﬁ height am&§

 angular V&xi&tian of the drawing board by
aimglaat nechanismge

9

All parts of the machine should be easily
. available for cleaning, ;

@ 2 /
All shiny reflecting surfaces ‘adjacent to
the drawing board should be avoided,

Hand lever gheould be within easy reach for the
person in gll pessible position of the drawing
board. It should require less force to operate

and lock the board in required gaaitiéh,

Aanvisién for keeping drafting instrunents,
papers, sﬁaﬁzs sh@al& be made and should have

easy reach when the person is at work,

&
@

Spot light should be avoided and replaced by -

diffused light. g

The locking arrangement of protractor and scale
should be gimplified.

The movement of the protractor and scale should

not spoil the drawing sheet,

Location of the reference tray should be
~changeds _ o



Y
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5.3 FBrgonomical 3 . | A

: | Raising and lowering of the board should be
easy and quicke : _‘ .

o

Drawing board inclination should allow the
- person to work in standing symmetriec-rest

position as far as possibles . ° - ¥

It should provide the normal work area as pro-
posed by Squires.

]

In the lowest position of the board, the kneés
of the pergon in sittingvor gtanding posture

should not touch it.

9

All knobs, levers and handles should be design-

ad for eas] and comfortable ap&ration.

All contrelling levers should be suitably placed

for easy reath.

9

The protractor head knob should previde good
grip and should ensure smooth and easy operae~
tion for all positions on the entire surface
of the board, '

All glossy surfaces should be avoided and the
colours used should not affect the psychology

of the persomn. .

linimam 200 foot candles should be useﬁ,feg'
illumination, preferably diffused light.
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Operation of the food-pedal should ﬂﬁtH5& §N

difficult or aneé&y;fﬁé any position of the

Y

boarde s, F o

8.4 Forual s

o @

Overall form should be simples wisually clean and
and lighte ;s

The transgition of different elenents ahuu}é e
snooth and follow functione. o v ,J

Form should be integrated and should go well

with the environment. ‘

All communicating informations should be dise
played simply and neatly so as to be easily
legible.

]
]

Quality of finish should sufficiently be ime

w

proved. C

Graphic layout and eolours used should be alean‘

and provide proper contrast.

Name of the manufacturing firm with other
technical informations should not be displayed
on or near the drawing boards It should pree.
ferably be placed at the back of the board.

T
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There should be environuental coherence in
the product. s

the systen ang

»

The drafting table should be semi~automated
‘to give a moral boost to the operators.

@
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6¢ Sm‘eﬁ&zﬁsa mﬁ m« 7 ‘aaﬁi@m

%@ smag of the mgﬁm drafting tableg,
drafting 3@%@%&@% M &Em a@wﬁm mesi& of
the people who use %h%f ghowed the

needg of the users from
" paionals vary botwoen

%ﬁ% mﬁa sm% the

existin: dvafting tables do ot serve

speeific requirementss e

It was decided group the users according
‘%ﬁ their specific requirenents and ém}@' a
systen virleh through itg different combinge
tions and flexibRlity serve
econonicael waye. | Crea

The users were é&%@ od
mﬁ% M& ‘5

into the following

@

arnateurs like Wwﬁ 3
aud persony i‘rﬂm &“‘g}“lﬁ;ﬁﬁ m ‘
fieldpe ‘ :

®
@

Croup I ¢ Users « Hal:

Regquironents « 4 plane surface to

work |
Doexd fixed in vertie
3&3* Wﬁiﬁiﬁg at soite
ing height mmly

for citting W%i’#igm, .
St glving sngular




®

Additional erea for
rough coleulations °
Provipion of 1ichte
Procision of drafting
aids for detail

Group III 1 Users e Mzﬁy of specialized
nature like Industrial
Adraftonen, Deslpgnersy
'mim of all wamhaﬁg
?rﬁﬁemmnal students and :
teachorde ’



. big &mngm

aiizi:ing @wiﬁf%
Storage ares for' m
ing aids, u |
- -Reference area for
rough aalaulajbm
Preeision of drafiin

Provision of light.

Storage avea for draw=

ings and tracingse, °
Keeping in view the requirements of these
three usor &roups a eomplete draﬁ‘ting table

system was developeds The aymem conglsts of
drawing board units, modular stand uni‘!;a,’
starage units and ‘mounting units, A1L ‘!:Ixese

‘ irenents of the user groups mam
4ts various combin |



also ‘&Wﬁ.ﬁi@m for ”Mﬁg’ ‘tm mounting ﬁﬁi

nensions of boards

Group I § 75 enp xz 100 cus o

pup II 2100 cme x 330 ems

odular Stend Units 1 A
It eongists of o stand unit, stand @*%ﬁﬁ%”ﬁ‘

attachnent=Ile

nente-I and gtond

steel scetionse The processes used are bende
ing, pressing, weldinge

and are fitted to
rer by means of serews snd mitSe

&‘&?ﬁf
i attack i’:@ﬁtﬂzg

o

‘The stand umit nes provision to accom:

fo Ueframe structures



g
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€ . A et R
It gives otability to the vholé systen and |
also acts as a reforence table are a overall
dinensionst

o

\’ =

Top cover = 40 en x 50 ems - )
Telght = 0 cmse '

Stand attaclmentels .

It is aleo male of standard shéet metal and
square ghbeel sectionse | use
bending, pmiﬁg and wlé.ingg It has a Ve
frane log a‘% one side and the other ﬁ.&a is
having o shorter freme teo which stand a‘&tm&» ‘
nent-II can be fived. The top cover 1 fitted
to the leg unit by =megng of mrmamm'&a,
The vhole wnit can be fixed to the otend wnit
fron both sides. It supports the drawing board :
through mounting systemse It can also 2cCOIMO=
date a bigger drewer units kad | s

Lo cover « 80 en x 185 cnSe

Stand attachnent-IT 3 .

It is nede of square steel scetions and can

be fitted to the stand attachnentwI when the
stand unit is not being used in the systen.

Overall dirension: 33.5 em x 61 cnge
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o

Storage Units s . ' x

9

It consisis of two drawer wu:es of &iffemﬁ |
siges. The ‘bigger drawér unit is m@ o -&b# |
otand attachnent-I ané the m‘mw érm tmﬁ&
are fized to the reference s‘twﬁa )
,everall dimensionss : _

Bigger drgwer unit - 16 % % ﬂ?% 3.15 en
Smaller drawer unite 19 x 30 en x  50. cns.

)

The storage units have the flexibility to.be
attached or removed from the system as bay
be necessarys

The drawer units ave made of standerd mgtal
gsheets and gives stability to the gland uniis.

Hounting Unites

There are three different mounting units for

- the three user groupss The mounting unit £om

the firet group is very simple in natures oIt
is hinged at both ends to the drawing bosrd
and the other flat end émveé« alongs the grooves
of a horigzontael plate attached to the refere
ence stand and gives angular variation of 15%
30°, 60° and 75° to the board.

The mounting unit for the second group is of
the nature of first group but only keeps the
ggosiﬁion of the board at 16 degrces o the
verticals '




etion plates male of stoc

1 the two ends of a herizontal pive

| ular grooves and give angulay varie
» gtion %o the boards The board ZeiE 1’«3@ locked

to any angular position betwe
Ei “
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. of the board allows easy operations and °

ﬁ”’l@w we«& is mininised o

eongiderable flexibility 4
of the totald rafting tabl

mter *@mm reduees the cost and

« Simplification of the stand and storage

unit structures reduces the mamufaeturing

o« The gturdy and stable congtruction of “the

gtand unit along with drawer unite avoid
vibration of the board and other elene

The structure ig rigid cnough Yo elisure . Tee

1d ”iﬁiﬁ? over a long periods

gtend unils are buili am’:’wﬁ&n%m drawing
board areas ; - -

ninin @ﬂ by avoiding
heisbt raising mechas wﬁ counter weizhlge |

A1l parts ave casily awvailable for cleaning.
| | ,&

'« Reference table position at the right side

@

s
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- obstruet for reaching the draw

» The form of the e@mm& cuideway is come

pletely changed and sinplified to allow
casy operationss It covers the entive sure
fﬁﬁ@ ﬁ‘f the ﬁrﬁﬁi&*’ mm i

B

. Te drawing board inclinations allow the
person to worlk in gtonding symetric *mfaﬁ

position without ceusing fatigues. .

« The lower position of the board ‘does not

imees of the person in slitiing

. In horizontal position of the board, the end
being in line with the stend, does not
ey unite

e

G mniy



=g










Scanned with CamScanner



SUUBOSWED U1IM PauUEdS




lsuuedswe) yum pauueds




9y lbbilla, August 1970, J

ie_s_ybmy

8. Product Design Mg ’

April W»
104 Dosign, Auge 72, Jonuary 64, Decsots
; 3’3@3& 63y

4.LT. Bombay,



	2_KC Mahapatra_old
	2.kc mahapatra- bipolography

