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ot A
Be 1 e

I 1he regliotcorin

v of either nocgative op positive

G

within the optical system of a preojector or camcera in such o

©

way as to duplicate the projection of rays which was capturad
by the aeriazl camers lens at the jnstant of exposure. In the
Multiplex dtbrings the centre of the diepositive to the opti

cal axis of the projector (sec fig.1.)

2

The procedure for interior orientation in the Multil

. > o ot it SR
plex is as follows! -

o

1« Lay out the required stercoscopic pair of photo
graphs in the dircction required for mapping. Checl to see
that thereis cnough room ketween the stereoccopic ‘model' and
the ingtrument plot to enable uonresiricted movement of the
tracing table within the 'model' area. Should the tracing
table ride up onto the instrunceat plet then the height read
ing of a point in this area will decrcase by the thickness of
the plot, thvs placing this point out of terms with the re
mainder of the 'model's IT the ‘medel and the plot conflict
it may be neccosssry  to reversc the direction of the ‘model!
layout.

e Lay out the related pair of dispositives in the

1.

2
wpe directlon as the prints.
3

S

-

-
&
I
=

. Remove the coloured Tilters from the condenser
eng uni te

4. Raise the condenser lens unit of the First pro
jector and spread the spring loaded cams. Place the reguired
dispositive onn the stage plate of the projector with the
emulsionside face down and the panel situated in the reverse
vosition to that of the laid out prints.

5. Replace the spring leoaded cams, tap gently all
around the vpper Tface of the dispositive with the hlunt end

of a pencil or some simila» tool to ensure a complete contact
of emulsion and glass then replace the condenser lens unite.

6. Using the small knurled screws situated on the
exterior of the lens body and at right angles to one another
adjust the image so that the intersection of the white line
coincides with the black spot. Interior orientation is now
complete,

7. Repeat proccdures 4 -~ 6 for the other projiector



5, 1ehe  PROJECTOR TL]

To ecnsure thal the projection illunination is central
and thgt the maximuwa amount of light is obtained over the whole

projection Tormat:~

1¢ Remove the coloured filter.

2. Raise the projector lamn unit to its maximun by
unscrewing the knurled cap on top of the lamp housings Thig
will have the effecct of reducing the projector Llight to its

minimum arca, where one may be able to perceive the lamp fila

3, Centre the rcduced projechtion around lhe interior
oricntation clements i.e,centre vhite cross and black spet by
using the knurled tangental scroewsattached to the exterior of
the lamp houaingw

L. Iteplace the coloured filter.

5 Lower the prejcctorlamp unit by screwing up the
knurled cap to apotvhiere the maximun illuminaticn is obtain
ed throughout the whole of the projection Tormat without dig-
colouange

6. Repeat procedures 1 ~ 5 for each projector.
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The purpose of welative corientation is to
the gaire pGTUW““leo conditionas between a  palr of

that cxidted wheon the pihc ; Sowere teaken., The
relative OPl“nbwiLOL io Louvaded on the Tact that eac

s-)

the ground was the origin (und hence intercec:
corrcesponding rays one 1o Ga“n I OSULCS ““ﬂ‘f‘? L ?5~c,v
thelr lbDPO)U.6;3 QO“HLwrwlﬂt“
made  to interscce 1
syotematic proco ) to the
projectors,at thc . ﬁw““ﬂs on the y1dip'
of the tracing oble wr 1“T.L~ : pondi 15 ghgle Lo
colncide over itho
yrientation 1o

Unts  orse conguoucted o
hv’]bufﬂ? may b ¥ throe i
The ro ational wmovene '
known rrchd 1y
in pcn} 1Cbpvbiwvuivk
supplicd in the dultiplex and
ticsc motions ore nol cssonticl
angular reiatlonships.

The diagrems under "PROJTECTOR LOVEMENTS'  show the

rotational movements around the x, v, & 2 axis and how

4.

motions would appear to distort ihe project
(sece fig.2)

O
I8N

:—L
G
~u

on
;

PARATLLAX = The apporent shift of an imace due to a shift in
the point of observation.

'v! PARALLAX= The lack of corrcspondence between common images
in the 'y ¥ direction,of a dual projecting gterecscoplce moael'

PPlOP 1« Reﬁwua rientation procedures, projectors
must be set vertical by cyc and the by,bx motions cct at their
mean values,
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displace
projecto
images col
tracing

WD oVvelr

« 5 until common images correspond

7. Bliminate py at positions L with '@' of projector
in 1 i colinecar in the y direction by
acing table platen until ilwmages coin

position 6. If any py is obvious

repeat steps 1 ~ 8.
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(i) Nedels Plod tio = “EE{;{ .

(3) Ar there is no pantegra
(k) Therefore medel sco
(1) horizont and ve
be cessary to obtein
i feete
ould there be no height al
Louse ¢ ric scalc  and con
Ce Lo 145 20,000
AChe & e
1¢20.000 =

n) Convert all CQﬂ1V07 pmint helich
as contour valuoeos uvsing the above ¢
( made the calculat

weee on the pan
ing table and
trmcing T

1y

FaJoteln!
rPae

20143

?(,CW

(WA

he oame 1t will
reading dirvect
¢ avail > reading direct
wert o C'?' to millimetres ot
1
~ A 1resl,
e = O 01524 mm
20,000
ta to millimetres as well
onstant,

mod

at N Y1y a aieal point peneil ur*'
insert thi o the peneil hold ;> pantegras
Place the ins plot on the teble ¥ up  and under
the pﬁptagra;Lﬁ the plot untill the pricked poaitioc: ofl
the same point relerred to in the model Talls divectly under
the stecl point,. Tape the plot to the tablc temporarily.

(c) Move the tracing taklce to the identiflﬁd 1muﬁc of the
diagonally opposite control point. Place the flc ng mark on
the model at Ll»u point then unfrsten tn“ 1nstﬂu zﬁm plot from
the table, Placing a Tinger Ly on the initial control point
referred to i the riot until the poinlt under ohservati
coincides with or is in line with the steel point in the pa

graphe.

(a) If the steel point falls
then *he model scale is toc smal
point Talls cutside, the model mca
the scale, place tne steel  point
model. positicns of  the control
inerecase or decrease the distance
according tc whether the model sca

4
i

until the steel point and ploticd
be necessary after respacing prol
the floating mark to meset the model
Also check the relative cricntation
ing .py for swing ir nﬂc*
for py correciing it

See
)

N
os8a

ry,

nside the plilotted gifticn
CQlVLf‘(LV if t‘@ O*Cu.L

ig too large. To corre

2 wmrey

halfl way between the plot and
peint nczr”“”ﬁ“cwww<~ iO,L en
-\

between the prolect
too large or
posit*op coincide°

tors
too

It

B
EEw]

tors (bx) to raise or lower
at the reqguired points.

positions 1 a 2 correct

Check pogitions 3,4,5, &b
Sary.

or

(e) Repeat actions as for secticns 5.2.2.1. (b)(c)&(a). It
the idmage point coincides with the plcetted point then the
model can be considered ‘approximately’ scaled. Naske a guick-
check on all other control points - hese should be reasonably

in sympathy.
Cperator

may now continuec

with the levelling
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An contony
COAUnV G e BOOT
ate cont (u‘."“" @ 1007
the model and cormence vitbh
2 teble platen in place and
G boid;y 5 t marlk in constant contact
" the xr«»J(“}o
; of {he loating pqu bOln? in contact with
the modol nark > teat the original plan
P it surt'ace then checking
desired until sati
heights on or about

lowvest contour
raising by 10

to

the
metres

pPUb ced
o' or 20

6o2elle On completion of b ontour check the
gpace botween the Lo ﬂntn““s for ; isolations, (i.e.
contourae detached from tho A rhinue with additicnal
contours cheecking for isolationg,

6.2.5. Vhenever peousible L interior measvrement
of 1/25% or 41 1m ig 1o be cuuub~*shwd for isolated contou: Se
Under thee: < rences no crcge azetion of the contour will
show & &p than /25" or 1 e All measurements reler
to the mini: space b@twe“ﬂ the closegt ovposing r01n;u
on the contour 1n +the case of isolotions greater than 1,/30"

( & mm) and leas than 1/25" (4 mm) the isolation will be
inecreaced to 1/25" {1 mm).
In the cuse of isclations less than 1/30% (08 mm) a

e
17

311 be substituteds VWhere a
lagolations ceceur of’ less

relevant spot heilght wi
or more closely a

(&3

. o
djacent .

these may be joincd together to show a ri dwe where
terrian is within 25' ( 8 metres) of the

series of two
than 1/25" (1 mm)
the intervening

isolation contourse.
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HOW TO PREPARE A 1:2500 INST PLOT WITH A 1000 YARD GRID.

Y 1
1.1 Solect tho pre-printed sheet
ou will use and carry out .
Accopt v y Reject

the following checks:-
(a) Grid (ii) Completeness
(b) Cleanliness

1.2 Trim sheet edges

1.3 Prepare areas to be inked.

l

1.4 Ink in major and minor grid
values.
1.5 Fill Iin the title panel.

2.7 Convert 1:25000 sheet
Corner values to mm equiv.
Conversion factor - 0.036576

If ink errors are so bad they cannot
be corrected.

1.8 Correct any small inking
errors using suitable methe
ods for material.

]

|

Either all the control will have
been converted by the computors

2.9 Al control must be
converted to mm equiv.

Or you will have to convert some
or all of the control by multi-
plying by 0.036676

“3.11 Ensure A7 table is free

3.12 Stick stiff base sheet to
bottom of table
3.13 Place plot on table and

weight
I

Either no parallax will be
present

3.14 Check the microscope for
parallax

Or parallax will be present and
you will have to correct it

3.15 - 3.18 Line up sheet so it
is paralliel to the table

1

l

Either no error is present

3.17 - 3.18 Check that the
E-W and N-S grid lines are
co incidental to the centre
cross of the microscope

Or error is present

3.19 Firmly stick sheet to
base material

I

3.20 Line microscope centre
over position A (see Fig.1)

3.21 Set on drums the values
computed as in 2.7 and
2.8 (i) .

Either no error is present

3.22 Wind on values computed
as in 2.7 and 2.8 (ii)

l

Repeat steps 1.1 (i) and 2.7

Or a small amount of error is
present which can be meaned
out

o

3.23 Check. Centre cross
should fall exactly over
the grid intersection at
position B (see Fig. 1)

Or error is present and is too
large to accept

4.24 - 4.30 Plot all of the

control

6.32 Check every point with
hand plotter

6.34 - 5.35 Give every point its
correct designation, symbol
and height




HOW TO__PREPARE A _1:25000 INSTRUMENT _ PLOT

WITH A 1000 YARD GRID

SHCTION 1
TJ1a Select a pre-printed shect from stock and carry out the followins checks:-
i. Grid : the grid must be checked for accurucy. Do this by layine

it over a master, linin< up the grid lires and comparing.
If all lires are not coincidental, the shect should be
rejected, and the Division Officer informed.

ii. Completeness ¢ pre-printed grid and title panel should be checked
to ensure that nothing has been lost durin: printing.

iii. Cleanliness ¢ all grease, dirt and ink marks should be cleaned off
using erasing methods-suited to the drawing material.

1.2, Trim the excess material off from the sheet edges.
1.3 Prepare the areas to be inked by rubbing down with an "Art Gum" rubber.
Telo Irk in the major grid values in full and the last two figures of the
minor values.
3 K
g ¢
$ . 3
119000 urd N ,l ___woocoe wyd W
8\
Fig. 1. w -
woo0o ydN MNA 100000 _yd ¥
Ay J J
1 1
8
S s

Each grid value should be placed slightly above the grid line.

Flgo 2e Q5

All grid valucs should be placed one grid square out from the 1:25000
sheet boundary to leave room for mapning and abuttals.

1.5 Fill in the title panel.

1.6, Should any inking errors be made, carefully correct using suitable
materials, without destroying the surface of the sheet.



rafro <.
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SECTION 23
2.7, See Fige 1. Convert grid values of A & B to mm equivalent, by:-
mm equivalent = Co—ord x 9144 91444 mm = 1 yard

2.8,

209.

2.10.

Flg . 3Ho

25000

I

Co-ord x 0,036576

See Fig. 1, Write the conversions in groups of two e.g.
i. N 100 000 y 03 65 76 . 00
E 300 000 X 10 97 28 . 00
ii. N 110 000 vy 04 02 33 . 60
E 315 000 X 11 52 14 o+ 40
Zach group of two corresponds to a drum on the A7 table.

All control must be converted to mm. equivalent before it can be plotted.

Either ¢ the control will have been converted by the Computing Branch,
in which case no further work is required.
Or ¢ you will have to convert some,or all of the control to mm.

Equivalent by using :=-

mm. equiv. = co-ord x 0.,036576

Before writing out your conversions lay the photos out in frbnt of you
and decide the way you will wind around the table., Consider a way
which will reduce the amount of winding to a minimum.

Two suggestions are:-

Again write the conversions in groups of two.



Pare 3.

3.1+ Arrange to use the A.7. table.

2.12.  Stick any stiff base sheet to the front left corner of the table.
3.13, Place the plot on the table and weight down.

3.4 Check the microscope for parallax. Do this by looking into it and
moving: your eye from side to side. If the centre of the cross moves,
parallax is present. This can be rectified by raising or lowerin: the
collar on the side until centre of cross no lonzer moves.

3.15.  The sheet must now be lined up parallel to the table. Move to the left
side of the sheet and select a grid line running E-W, Line microscope
up so that centre of cross falls exactly over the centre of the line,

3.16. love microscope, using {rec motion, to the right side of the sheet, and
carry out the following:-

a. note the difference between microscope centre and line centre.
b. place thumb on position used in 3.15.
Ce swing rirzht side of sheet until microscope centre and grid line

centre coincide.

3.,17. Return microscope to position used in 3.15. and check. If the micro-
scope centre does not fall exactly over the grid line centre repeat
3.15 = 3.17. until all error is eliminated.

3.13, llove microscope to a line running N-S and align. Check from one
side to the other, if microscope centre does not fall exactly over grid
line centre, at all positions, repeat 3.15., - 3.18.

3.19.  Tirmly cellotape 1:25000 shect to base sheet,

3.20. See Tig. 1. Line up microscope centre so it falls exactly over the
~rid intersection centre at position A.

3,21, Set on the drums the values computed as in 2.7. and 2.8. i.

3,22, Using the handles wind on the values computed as in 2,7. and 2.3. ii.
This will move the arm and microscope to position B in Fig. 1.

3.23. Look into microscope and check., Centre of cross should fall exactly
over the centre of the prid intersection.  Should it miss by a small
amount (not more than 1 gird line width) The error can be spread using
the microscope adjusting screws. Always wind against the spring.

If the error is larger than this repeat steps 1.1. i., 2.7., 2.8., 3.14., -
3,23, until all is eliminated.

The importance of eliminating all the sources of error in Section 3
cannot be too heavily stressed.

SECTICH 4

L.24e  Using the hadles wind onto  the drums your first contol point conversion.
Proceed around the sheet in the order you have decided on until all points
are plotted. Ensure that you always wind onto each point in the same
dircction. This will mean that you will have to wind past some points
and then come back onto them.



4eRDe
Le20.
Le27,

4428,
40290

430,

Page 4.

Before pricking each point check twice, that you have wound the correct
values onto the drum.

Before pricking any points check that the steel point is sharp and that
the point is concentric.

Prick each point using either the special pricker provided with the A.7.
table or a steel point in a pencil holder.

Draw a blue circle around each point using an eccentrically sharpened lead.

Unless you are very confident that you can write neatly on the table, do
not annotate any of the control. This can be easily found at a latter
stage and written in when you are sitting in a comfortable position at
your own desk.

A1l control should be plotted including that from adjoining sheets.
This can be checked by overlaying surrounding sheets,

SECTION 5¢

5.31.
5432,
5¢33.
5¢34e

5¢35.

5.36.

Lift plot, tidy table and cover it up.
Check every point on the plot using a hand plotter.
Turn sheet over, rub red chinagraph into prick holes, rub off excess,

Give each point it's correct designation and symbol. See items 126 - 128
N.Z.M.S. 270 specifications,.

Give the correct height for each point. To convert from imperial to
metric multiply by 0.3048.

Clean up any dirt or grease marks on sheet.,



