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PREFACE

1. This pamphlet contains worked examples with instructions for machine comput-
ing of all forms normally required for triangulation. traverse and Air Survey. The following
types of rotary calculating machines may be used :—

(i) The Marchant XL.

(ii )} The Brunsviga 10.

(iii) The Brunsviga 15.

(iv) The Brunsviga 18.

( v) The Brunsviga 20

(vi) The Brunsviga Twin 13-Z.

Of the above Nos. (i) to (v ) are single calculating machines, while ( vi ) consists of
two identical machines coupled together with a gear lever, which in different positions enables
one machine to be driven singly, or both machines to be driven in the same”or opposite direo-
tions.

All forms can be worked with a single rotary machine except 33 Mach. which is designed
for the Brunsviga Twin 13-Z. Forms 4, 5, 17, 21 and 34 Mach. may also be computed with
& twin machine,

2. Separate booklets describing in detail the working of each type of machine exist.
Some general notes, which are likely to be of use are given below :—

(a) Qeneral description:—All computing machines that will be met with in Field
Survey Companies, are of the same fundamental design.

They consist of a drum carrying the setting levers which can be rotated forwards or
backwards by the operating handle. This drum is composed of a number of plates, each one
carrying a setting lever. Movemement of a setting lever projects from 1 to 9 teeth,
according to the amount of movement, around a segment of the circumference of the plate.

When the drum is rotated, these projected teeth will engage, indirectly, a wheel
carrying 10 teeth right round the circumference. On the circumference are also printed the
figures 0 to 9. These figures are viewed through a window one digit in size. The wheel
carries a stud so that when it passes from 0 to 9 or from 9 to 0 the next wheel to the left
is moved one division for the carry over.

The revolutions of the drum are recorded by a revolution counter.

The setting levers are referred to as S.L. hereafter, the drum revolution counter as
M.R. ( multiplier register ) and the series of windows through which the numbered wheels
are viewed as the P.R. ( product register).

The whole carriage of the I.R. can be moved relatively to the S.L. drum so that the
S.L. plates can operate on any of the wheels in tlic P.R. Movement of the P.R. carriage
moves the indication in the M.R. a corresponding amount.

The functioning of the revolution counter in the M.R. varies with different muachines.
In the Brunsvigas, the M.R. records revolutions in the direction of the first turn after the
last clearance of the M.R. .In some earlier machines there is no carry over in the M.R.
In the Marchant machines the M.R. records forward turns when a lever is set to x and
backward turns when the lever is set at—-. Turns in the opposite direction reduce the total
shown in the M.R.

(b) Addition and subtraction:—When a setting lever is moved to, say, position 4,
four teeth are projected. The complete forward rotation of the drum by the handle causes
the numbered wheel to move forward four—tenths of a turn thus increasing the indication
of the numbering seen in the fixed window by four.

With the setting lever at, say, position 8, eight-tenths are projected and rotation of
the drum adds eight to the indication of the numbered wheel. In a similar way rotating
the drum backwards decreases the number indicated on the wheel thus effecting subtraction,

The S.L., M.R. and P.R. of the machines can be cleared by means of ““clearing levers”
i.e. they can be made to read 00000.

In the Brunsviga Twin 13-Z, there are S.L., M.R. and P.R. for each component machine,
For the left-hand ( referred to hereafter as L.H. ) machine, these are referred to as L.H. S.L.,
L.H.M.R. and L.H. P.R,, and for the right-hand (referred to as R.H.) machine as R.H. S.L.,
R.H.M.R. and R.H.P.R. respectively. In this machine there is a means by which the M.R.
of the L.H. machine can count in the reverse direction to normal. This consists of a milled
knot in the left hand side of the L.H. machine. If this knot is pushed inwards, the M.R.
counts normally. If it is pulled out the M.R. counts in the reverse manner.

Decimal point markers are provided in S.L., M.R. and P.R.

(¢) Multiplication.—Multiplication is dealt with as continued addition. That is
to say, 7x 4 is equivalent to 74+7+747. To form this product, 7 is set on S.L., end the
handle turned four times. This 4 appears in M.R. and the product in P.R. To enable one
to multiply by large numbers quickly, the cogs connected to P.R. are movable to the right



relative to the cogs on the drum. By moving I.R. one place to the right each turn will add
the number in S.L. into P.R. one place to the left of normal, i.e., will add ten times that num-
ber. Thus to multiply by 142, handle turns are made as follows : 1 with tho carriage two
places to the right, 4 with it one place, and 2 in the normal or units position. A great saving
of time can be made by *‘short-cutting”. That is, one could multiply by 7109 with 17 turns
as described above, but with 7 by turning the handle 13111 times, where a bar denotes back-
ward turns. To attain speed in multiplying, it is essential to look at the multiplier as written
on the paper all the time and to count the handle turns. As the handle is being turned the
eye should be on thc next number so that one can decide whether to turn one more forward
and then back or not ; in fact, whether “short-cutting”’ is necessary.

(d) Division.—A machine can be used for division in three ways. The most common
and useful being equivalent to the long division method as taught to children. The dividend
is set in the S.L. and multiplied by 1 with as many naughts after it as decimal places required
in the answer. The divisor is then set and the handle turned backwards until the P.R. has
been reduced to the smallest possible amount. To do this the handle is turned backwards in
each position of the curriage until one more turn would make the P.R. less than 0. The same
is then done in the next position. After practice it is possible to ““short-cut™ by turning teo
far in one position and forward in the next where turns are saved by this means. It is worth
noting here that a negative number in the P.R., say —14, appears as a complement i.e., 999. .
..9986. All machines have s device so that their M.R. counts upwards, either forward or
backward according to whether the first turn is forward or backwards. If more handle turns
are subsequently made the opposite way to the first the M.R. will show a complement.

A second method is to build up the dividend in the P.R. with the divisor in the S.L.
to get the quotient in the M.R.

The third method is to obtain the reciprocal of the divisor and multiply by the dividend.
This way is used when a series of dividends are tu be divided by the same divisor, as, after one
product is formed, the dividend in the M.R. is altered to the next dividend and the quotient
in the P.R. is altered to the next one required automatically.

(e) Sguare roots.—To obtain square root the following procedure should be
adopted :—

(i) Obtainapproximate square root by means ofslide-rule or 10 Math. (Part 1T,
Aux. Tables ).

(ii) Set the number whose square root is required on S.L. starting with L.H.
extreme S.L. ). Turn handle forwards once with the carriage in the extreme
R.H. position, bringing it into P.R. Clear S.L. and M.R.

(iii) Set the approximate square root obtained in (i) above on S.L. starting
with the L.H. S.L. and divide until twice as many figures as are set on S.L.
appear in M.R.

(iv) Moentally take the mean of the number appearing in M.R. and the number
set on 8.L. adding noughts to the latter so as to make the number of digits
in both of these numbers the same.

This mean is a value of the square root of the number required. To decide how many
digits are correct, note the number of figures, starting from the beginning that are the same
in both the mean and the number set on 8.L. 'This number doubled is the number of digits
to which the square root is correct. For cxample—if the number set on S.L. was 67,320,000
and the mean of this number and the number appearing in M.R. is 67, 347,806 then since
3 figures ( 673 ) are common to both numbers the mean is correct to 3 x 2=86 digits.

(v ) If more digits are required, set the mean vbtained in (iv ) above on S.L.
Clear P.R. and M.R. and turn handle forwards until the nuimber whose
square root is required appears in the P.R. Again, take the mean of the
number appearing in the M.R. and that set on S... This mean is a better
value of the required square root, and it is correct to twice as many digits
as were correct in the number now appearing on S.L.

(vi) Check the final accepted square root by multiplying it by itself.

(£) Short-cut methods.—The process of turning the handle backwards as well as for-
wards to reduce the number of turnings is known as ‘“Short-cutting”. Much time is saved
and the method should therefore always be used. Short-cut the numbers 6, 7, 8, 9 and their
combinations and 3’s when it is preceded by a number greater than five, e.g.

To multiply by 9, multiply by 10 then subtract 1

To multiply by 47, multiply by 50 then subtract 3

To multiply by 789, multiply by 1000 then subtract 211

and so on. Thus 7, 3 and 19 turns respectively are saved in the above 3 operations.

(g) Complements.—Whenever a number is set on S.L. and subtracted from a number
appearing in the P.R. which is less than it, the P.R. will show a figure which is called a ““comple-
ment "', Such a figure will normally have the lett-hand digits all nines.

Similarly if, in the Marchant machine, M.R. is cleared, the gear lever is set to — and
the handle is turned forwards, the M.R. will show a ““complement,” or, with Brunsviga machine,
if after clearing M.R. the handle is given one turn in one direction followed by two turns in the
opposite direction, the M.R. will show a " complement’'.

Note that *“complements’” should never be set on S L. for any operation. The direct
number should always be formed mentally and set, note being taken of the appropriate sign
when doing so ( see sub-para i).



(h) Decimal points, setting and signs.—In the ‘instructions’ contained in this Supple-
ment no rule of thumb is given for setting of numbers, or for placing the decimal point ( except
in the case of Form 8 Mach. ). The general rule that the number of decimal places on 8.L.4+
number of decimal places on M.R.=number of decimal places on P.R. must always be applied.

When making a series of similar computations, the decimal point must always be set
at the commencement. Care must always be taken that the decimal point markers are so set
that the required number of decimal places is obtained in the result.

Similarly, where necessary it must be decided by inspection whether the sign is positive
or negative.

(i) Checks.—Checke must always be applied. Instructions attached to forms indicate
all checks that can conveniently be made. In particular, when transferring & number from
P.R. to S.L., after setting it on S.L. the handle should always be given one backward
turn, and it should be checked that the P.R. shows 00000. This check is not necessary in the
case of the Brunsviga 15 which has the automatic transfer device. If it is necessary to transfer
the complement of the figure in the P.R. to 8.L., check by turning the handle forwards once
and seeing that P.R. reads 1 -00000.

“Before beginning a new calculation, it is essential to see that all registers have been
cleared. Ifitissuspected that the clearing levers do not clear all the figures in one operation,
the machine should be examined for defects ™.

(i) Arrangement and order of work.—The detailed instructions for machine working
of each form are g0 designed that the work is reduced to & minimum. They should be followed
exactly.

The principle of machine working is that the number of settings made on S.L. should
be reduced to a minimum, and this fact should always be borne in mind. If one setting is
common to all of several deductions on one form. the operation involving this setting should
be carried out for all deductions consecutively. Insuch a case to compute each deduction
reparately from start to finish would be waste of time.

(k) Hints for rapid working.—Keep the table on which you work clear of surplus
papers. Fill in all necessary data on forms before starting machine work.

Work with machine directly in front of the body. Have the form being worked just
clear of the machine, and to the right of it. Keep any tables required on the left-hand side
and turn pages with the left-hand. Hold pen or pencil in the right-hand the whole time.
Do not put it down while operating the handle.

In multiplication do not watch the M.R. while turning the handle. Keep looking at the
multiplier written on the form and mentally count the turns forwards and backwards.

Practise setting by touch i.e., look at the number to be set and not at the S.L. while
setting. - Use the left-hand for setting. It is always best to set figures on S.L. from left to
right as they are read off.

(1) Care of machines.—It must be remembered that a calculating machine is a finely
constructed mechanical device which naturally requires careful treatment.

Observe all rules framed by the makers for oare of machines. Turn the handle evenly,
quickly, but without sudden jerks. Never force a machine if it jams. Find out what is
locking it, and release it. 1f the operator handles the machine carefully he may expect the
greatest efficiency from it, and will find that repairs are hardly ever required.

When not in use, keep the machine covered in order to protect it against dust and dirt.
Do not leave it exposed to hot sunshine or in very damp or hot premises.

Pack machines carefully and correctly according to the makers’ instructions when in
transit.

It is advisable for every computing section to carry a screw driver, spare screws to fit
each type of machine, best machine-oil with oil can and a soft brush so that minor repairs
and dusting and oiling. if required, may be carried out by the computers themselves.



INBTRUCTIONS

1 MACH.

1. Complete headings, entering Grid, Origin, Spheroid in use and striking out METRES or YARDS which-
ever is not applicable,

2. Complete lines 1 to 5 a8 instructed on the form.

3. Set 48 48] 368 on 8.L. and multiply by AL in seconds (line 8 ). Record product from P.R. in line 6
with the same sign as line 5, noting the decimal point correctly. Clear S.L., P.R. and M.R,

4. Bct 8L (linc 6) on S.L. and multiply by itself, i.e. by 8L. The product is 3%, Clear 8.L, and M.R.
Transfer product from P.R. to 8.L. and c¢lear P.R. Multiply by A from the tablo at the bottom of the form for the
grid concerned.  Record the product in lino 7. Clear I".R. and M.R.

5. 8L is already on 8.I. Multiply this by itself, i.e. by 5L3, the figurc on B.L. The product is 8L¢, Clear
S.L. and M.R. Transfer product to S.L. Clear P.R. and multiply by B from the tablc at the bottow of-the form
for the particular grid. Record tho product in line 8 with correct decimul point. Clear 8.L., M.R. and P.R.

6. Set (1 + line8)on 8. L. Turn handle forwards once. Clear 8.L, and M.R. Set line 7 on S.L. and turn
handle backwards once. Record result from P.R. in line 9. Clear M.R. and P.R. Multiply the figure on S.L.
by 1-5. Clear 8.L. and M.R. Set line 8 on 8.L. with 8th decunal as zero.  Turn handle forwards once snd record
result from P.R. in line 10, carefully nuting the decimal point. Clear 8.1.., M.K. and P.R.

NoTek :--1t is gencrally quicker to add 1 mentally to line 8 and subtract line 7 by hand, recording the result
in line 9 : and similarly to add 1 mentally to line 8 and add } of line 7, recording the result in line 10.

7. Complete lines 11 to 15.

8. Set line 15 on 8.1, and turn handle forwards once.  Cloar S.L. and M.IR.  Set line 14 on 8.L. and multiply
by line 13 by turning the handle forwards or buckwards ncoording as the signs of lines 13 and 15 are the same or
opporite, carefully noting tho decimal point.  Record the praduet in line 16 with same sign as line 15. Clear S.L.,
M.R. and P.R.

9. Set D (from table at the bottom of the forin for the grid concerned ) on 5.L."and turn handle forwards
once. Clear S.L. and M.R. Set §p ( lino 16 ) on 8.L. and multiply by sin A { from table at the bottomn of the form
for the particular grid } by turning the handle backwarda or forwards uccording an Sp { line 16 ) is positive or nega-
tive. Clear 8.L. and M.R. Transfer the product to S.L.  Clear P.R. Multiply by line 9 and clear S.L. and M.R.
Transfer the produet to 8.L.  Clear P.R.  Multiply by fine 6 and record the product in line 17 with the same sign
as line 6i.  Clear 8.L.und M.R. In all these operations care khould be taken M noting the decitnal point.

10. (a) Divide the figure in P.R. o¢ line 17 mentally by 2 und sot it on 8.L. Clear P.R. and multiply by
8in A from table at the bottom of the form for the particular grid. Clear 8.L. and M.R. Transfer the product
from P.R. to S.L. Clear P.R. and multiply by 8L ( line 6 ). Clear S.L. and M.R. Transfer product to §.L. Clear
P.R. and multiply by X, (line 10). Clear 8.L. and M.R,

Now usée whichever of the following methods is applicable ;- —

(b) When Sp (line 18) is pusitive: Set Sp (line 16 ) on S.L. and turn handle forwards once, recording the
result from P.R. in line 18 with positivo sign.

tc) When Sp{line 16 ) is negative and numerically less than the figure in P.R.: Set Sp (line 18) on S.L.
and turn handle backwards once, recording the reault from P.R. in line 18 with positive sign.

(d) When Sp (line 16 ) ia nogative and numerically greater than the figure in P.R.: Transfer the figure
from P.R. to 8... Clear P.RR. and turn handle backwards once. (lear S.L.and M.R. Set Sp ( line 18 Jon S.L. and
turn handle forwards unce. Itecord result from P.R. in line 18 with negative sign. Clear §.L., M.R. and P.R.

11. Complete lines 19 and 20.
Note :—As on alternative after itemn 9 proceed as [ollows : —

{i) When line 17 is positive : Set E, ( from table at the bottom of the form {ur the particular grid ) on S.L..
and turn handle forwards once. Record result from P.R. in line 19, carefully noting the decimnal
point. Turn handle backwards once. Clear 8. L. and proceed as instructed in 10 (a).

(1) When line 17 is negative : Tranafor the product to S.L. Clear P.R. Turn handle backwards once.
Clear 8.L. and M.R. 8et £, { same ns above ) on S.L. and turn handle forwards once. Record result
from P.R. in line 19, carefully noting the decimal point. Clear S.L., M.R. and P.R. and procced as
instructed in item 10 (a ).

After carrying out the operation in item 10 { a ) above, set N, ( from table at the bottom of the form for the
particular grid ) on 8.L. and turn handle forwards once. Clear S.L. and M.R. Set Sp (lino 18) on 8.L. and turn
handle forwards or backwaris once according as Sy, ( lino 16 ) is positive or negative, noting the decimal point carefully.
Record result from P.R. in line 20, no entry being made in line 1B.
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Formule :—(1) 3,=1~A SL*+B 812" (8) B, =(D—8,sin r,) 8LxZ, ot
(2) Z,=3,+% A 8L* (4) Ny=4 E; 8L sin Ay x Z,+ 8,
Everest gPHRROID METRES or YARDS
1 Point P Gty Hill
Le] La— 1 /4 ] ! r K/ g LA ” o L L' 4
2 Latitude of D=\, . ; { oo | as | ose | e |
81 . Longitude of P=1L, 06 | o ‘ avowu] &0 | Ci | 00ss ! | ]
4 AL=L,— L,V +1E r,:[ KEEYS I <8 | swe2]_ | . - |
K 7 4 ” -]
5 AL in seéconds 4 P V2439 6% _
6 SL=ALx48481368x10~13 _ ] j .
(8 places) +Q 3 A AT —~Q '5 674 bun —_0- ~0-
7 Ax le (8 places)!) 0 fU o ol 0 06078 732 0 0
8 B x 8L¢ (8 places)!!) 0 56 00D o @ *00 000 019 0- 0-
0 2, (formula (1} ] i) T
=1+ line (8) —line (7) Q PP eed LR 0 "¥3 92128/ 0- 0
10 2, [formuja (2‘) ] , o
=line (9)+1-5xline (7) 1 6058 cu 1 00033 205 1- 1-
(i) (o] ] 14 T 7 4 L] 4 L4 (3 4 14
. . =3, (i . } ol .
11| Nerest latitude to D=2, za | wtioo-00] 22 58|00-00 0000 00-00
12 Ap—Aa= A% — Bicos | + 5243 | . - .
I [ 14 - -
18 A), in seconds _ 3 99} + 52-ay | _ _
— A (iii)
14 A for =4, 33673 13713
_ g (i)
15 S for M—S,( _ G0 may | + 480 497 o f_ —
16 8, +4,xAaN=5, — 477 ters |+ ag2 260 2 §_ _ '
ii .
17 Ep [formula (8))09) + 2029928 2|~ 9aB 3545 |_ _ .
£ 1 (ii) B
18 Np [formula (4)] - 437 159 2§ + 514 863 ¢ [— _
19 Ey=E,+ By 5029 4252 2 051 45 5
20 Npy=No+ m) €62 B0 8 (514 863 6
( 1) Values of constants to be ascertained for grid in use from table below.
(ii ) For instructions on machine working, sec Supplement to T. H. B. Chapter VII1.
(iii) From 1 Grid, for the spheroid on which the spherical co-ordinates of P have been aalculnted.
Grid B Grid C Qrid O Grid I Grid I Grid 1M1 Grid IV
a | Bl a|B|a] B
L 45° 15 68° o° w | oo | 80" | 1000 | w0 [ 104
Ao 32° 30" 39° 30’ 38° 30 32° 30’ 26° 00’ 19° 12° 00’
sin Ay 0-53729961 0-63607823 0-63607823 0- 53729961 0-43837116 0-326568156 0-20791168
A=} sin'A, 0:04811515 008743259 0-06743269 0-04811516 0-03202821 0-01766577 0-00720456
B=1}5 sin'i, 0-000694562 000136415 000136416 0-00069452 0-00030774 0-00009362 0-00001557
Clarke 5,378,116-6 4,820,819 6
D=F, v, cosA, Everest 6,877.101-8 4,819,925-0 5,3680,600-1 6,880,673-6* 6,264,858 4 6,688,856 6 6,814,603-9
o %o Walbeck 4.019,671-3
Beassel 6,380,618:6
Eo 1,600,000 2,166,500 2,356,600 8,000,000 3,000,000 3,000,000 3,000,000
No 1,166,200 675,000 2,690,000 1,000,000 1,000,000 1,000,000 1,000,000
Units Metres Metres Yards Yards Yarde Yards Yards
® This is an adjusted value.
Computed by Date Checked by Date

G.B.—P.0.—) .8, 28—19-1-44—600,



INSTRUCTIONS
1 (A) MACH.
1. Complete headings entering the name of the grid, the true ( apherical ) co-ordinates of its origin, spheroid
in use and the value of FE ( grid easating of origin ), striking out ‘Metres’ or ‘yards' whichever is not applicable.
2. Complote lines 1 to 3.
3. Now interpolate values of r and y’ for ¢p aa follows : —

(i) Set upper tabular value of r in P.R. on machine, set * Diff. for 17" on B.L., multiply, turning
handle backwards, with seconds in ¢p, and reoord figures in P.R. in line 4, left-hand column,

(it ) Continue multiplying, turning handle backwards, till M.R. shows 60-00.

(iii ) Cheok that P.R. now reads lower tabular value.

Repeat the above process for y’, turning handle forward, and record the result after proocesa (i) in line 4,
right-hand column,

Notk :—As the Diff. for 17 for r and y’ ie the same it is sometimea more rapid to set * Diff. for 17" on 8.L.
and multiply with seconds of ¢p and subtract the result tally from upper tebular value of r and
add to the upper tabular value of ¥’ and then continue to multiply till M.R. shows 6000, add the
upper value of ¥’ and see that P.R. reads lower value of y’.

4. From Table II set sin # for AA to the whole minutes in P.R. Set difference for 17 corresponding to it
on 8.L. and multiply with seconds in AX turning handle forward. Record figures in P.R. in line 5. Continue to
multiply till M.R. shows 60-00. Check that P.R. now reads tabular value for next whole minute of AX. Clear §.L.,
M.R. and P.R. Repeat the aame process for tan ¢4, line 5 right-hand column.

5. Set ‘r’ (line 4, left-hand column ) on S.L. and multiply with sin 0 { line 5, left-hand column ) and record
with proper sign figures in P.R. in line 6, left-hand column. Clear S.L. and M.R. Transfer figurea on P.R. to 8.L.
and multiply with tan § 6 ( line 5, right-hand column ). Record figures with proper sign in P.R. in line 0, right-
hand column.

6. Complete lines 7 and 8.



‘000445119 ‘8 r—'0°'d—'q"D

arq ' £q poyooyD ’oq fq poynduoy
) ‘SIPMIPW] [INOS 10§ — jnq 69PN YIJOU Joj 4 sy K (at) Pup Aoudaadde ayj 105 1] 3(qv, moy) uoysiodisyur £g (1)
‘(g @y ) vv vv uds oures oyj 6%y 2 (1) PUY jvidorddw aq3 10) | eyqe], oz worperodinur £g (1)

(d 30 BurqiaoN) ‘N =wng | (g jo Junseg )'g=umg| ¢
(¥ ooy wogj) A q4 jae3suao) L
p N - - - - - ofum 2,y A M=y~ Y
‘0 0 : 0 ‘0 0 0 0 ] VY 105 (508 EH Y V0§ () B0UIS 4
'0101(!),15. ‘émg(!): v
l - ’ 1‘ - ’ B - - Nty =YV £
| R R S T R B P N 1 ' .| Neapopmidul | #=awpewnet |3
d jutod 1
ok oo & AT et (d 30 3urqysoN) ‘N=mng]|7¢[ jo Buyyseq) ‘g =umg | ¥
7oLl B . (¥ oui[ moay) A i d A jUMEUO) L
- - - - - bl IR + |5 £y hw? + o{un,z _(A!)“n I 9“!5‘=(“!),3 g
-0 -0 -0 -0 -0 ol ¢ e Le0 0 0 Y6H @sh 0.0 vv-IOJ(u)Hueq vvon(“)ou;s [
2 L0 32 36O Tie o0 a¢101(!)’ﬁ ¢ 10j (!)_‘ 4
- o~ - : l - = b | v - Oy —dy=vyp 4

; R . I . | I ‘ EE S v e Li 4y = J j0 epn3tdu 4
——o 1o PR VR D — PR VRS IO EED DU I PR P " 2 PR PR DY — 4 erme BRASLARCALIN
§ ueden 4 yuiog T

SQEVX 1o STHLIN 005 000 ¢ = (wfuQ jo Sunyseq pryp ) 4 3524243 JIOTAHJS
w (*Suoy) % Lan ftu 2+ = A4+ A=14(z) puss =z ‘z 4+ g4 = ‘G (1)— FIwuog
NISTH() arad)
(9e1) % 8319D) UDIWIWE YN [VIWIYAS WoLf §9)DULPLO-00 Prib fO uOONPIP FuIDY
’
dve ysa®in 31VA ANVSWOD Ars P3 PulEeN NOILD3S 8

weevaeg r1qufp 30 d3gang "YyoenW (V)1



INSTRUCTIONS

2 MACH.

1. Complete headings, entering Name of Grid with Origin, Spheroid in use and striking out METRES or
YARDS whichever is not applicable.

2. Complete lines L to 6 as instructed on the form.

3. Set D ( from Lable at the bottom of the form for the grid concerned ) on S.L. and turn handle forwards
once. Clear S.L. and M.IL. Set sin A ( from table at the bottom of the form for the particular grid ) on S.L. and
multiply by Np ( line 5) by turning the handle backwarde or forwards according as Np (line 5 ) is positive or nega-
tive. Reoord the product in line 7. Clear 8,L., M.R. and P.R.

4. Divide line 4 by line 8 by the built-up mothod, or othérwise. Record the quotient in line 8 with correct
decimel point and same sign as line 4. Clear 8.L., M.R. and P.R.

5. Set T ( line 8 ) on S.L. and multiply by itsclf, i.e. by T, carefully noting the deciral point.  The product
is T%. Divide this mentally by 3 and record the quotient in line 8. Clear 8.L. and M.R. Transfer the product,
iie. T to S.L. Clear P.R. andd multiply by itself. i.e. by Tt noting the decimal point carefully. The product
in T4, Divide this mentally by 5 and record the yuotient in line 10. Clear 8.L. and M.R, Transfer the product.
i.e. T4 to S.L. Cloar P.R. and multiply by line 9. Clear S.L. and M.R. Transfer the product to S.L. Clear P.R,
and multiply by 0-429. Record the product in line 11 with correct decimal point. Clear S.L.. M.R. and P.R.

6. Set (1 + lirie 10 ) on S.L. and turn handle forwards once. Clear S.1.. and M.R. Set line 9 on S.L. and
turn handle backwards once. Clear S.L. and M.R. Set line 11 on 8.L. and turn handle backwards once. Record
the result from P.R. in line 12. Clear 8.L., M.R. and P.R.

7. Divide line 4 by line 7 by the built-up method, or otherwise. Record the quotiont in line 13 with correct
decimal point and same sign as line 4. Clear 5.L., M.RR. and P.R.

8. Set line 12 on §.L. and multiply by line 13. Record the product in line 14 with the same sign as line 4.
Clear 8.L., M.R. and P.R. -

9. Set 200 264-81 on S.L. and multiply by line 14, Record the product in line 16 with the same sign as
line 4. Clear S.L., M.R, and P.R. Complete line 16 with the same sign as line 4.

10. Set (1:-6 4 line 10 ) on S8.L. and muttiply by 0-625. Clear 8.L.. and M.R. Set line 9 on B.L. and multi-
ply by 0-75 by turning the handle backwards. Record the product in line 17 with eorrect decimal point. Clear
S.L., M.R. and P.R. N

I1. Set } Ep (ie. }of the figure inline 4 ) on S.L.  Multiply by ¥4 (line 17), Clenr 8.L, and M.R. Transfer
the product to S.L. with correct decimal point. Clear P.R. and multiply by T (line 8). Clear S.L. and M.R.
Now use whichever of the following methods is applicable :—

{(a) When Np (line 5) is negative: Set Np (line 3) on S.L. and turn hendle forwards once.  Record the
result in line 18 with negative sign. Cloar 8.L.. M.R. and .R.

() When Ny (line 5) is positive and numerically less than the figure in P.R.: Set Ny (line 5) on 8.L. and
turn handle backwards once. Record the result in line 18 withy negative sign.  Clear 8.L., M.R. and P.R.

{c) When Ny (line 5) is positive and numerically greater than the figure in P.R.: Transfer the figure
from P.R. to 8.L. Clear P.R. and turn handle backwards once. Clear S.L. and M.R. Set N (line 5) on S.L.
and turn handle forwards once. Record the result in line 18 with positive sign. Clear S.L., M.R. and P.R.

12. Complete lines 19, 20, 21 and 24.

13. Set line 21 on 8.L. and turn handle forwards until P.R. shows line 20, i.e. divide line 20 by line 21 by the
built-up method. Record the quotient from M.R. in line 22 with correct decimal point and same sign as line 20.
Clear 8.L., M.R. and P.R.

14, Complete lines 23, 25 and 26 according to the instructions given on the form.



G,B.—P,0.—J.5. 20—18-1-44.—500.

2 Mach. Surbep of India Page.....
B SECTION N=J led Fd. Svw. COMPANY. DATE June 1740 SHEET No.
Muchine deduction of spherical co-ordinates from grid. o
cormul: S T, T A
— - _ =] - *_ e’
Formule:—(1) T = g2t (3) Zp=1-12e 0 Grid® "4 2¢ co
; LT T E Ly
2) X=]l- 2 4= — 2 [-.¢ N 0 ¢
(2) 3, PR (#)aL = s "B °
(6) 8y =Ny—}E,«'Tx3,
Everest SPHEROID METRES or YARDS
1 Point P Cairn Hill
9 Eusting of P=£, 5 029 415 2 2051 645§
. P R — — oY [ e l . _ —_— -
3 Northing of P=N, °61 p40-8 1514 862 &
4 Evi::Eu—Eo“’ + 2 029 435-2|_ 948 354 |- -
- I - S U - 5 _ R
5 szNp_No(” 237 193 2] + S14 Bed ol _
6 RQ—N,“) 14 €28 373 -y 13 176 386 3
- e - |
7 D~ Np sin A, ¢1! 8 412 €592 6 0%y 157 |
8| T=line (4)+line (6) (8 places) | *0 '3 373 206 J-p-0e BBA V2R ). - 0.
9 1} {8 places) 00 C 641 553 000 157 962 0.6 0.0
- [ — — —_ B
10 X (8 places) 0 000 07 4G9 0000 00 449 0 000 0000
,,,,, - N e b —e—
11 '17_ (8 places) 0 0000 0Y €2 0 °0000 00 02 0 0000 00 0 00LY VU
12 %, [formula (2)] &) 0-99 365754 0 29 841485 0- 0
13 live (4)-=line (7) (3 places) v M'647170 g 15 703 425 |y -0
14 | aL=line (12) x line (13) (8 places)] t0 3/ 446 443 -0-15 678 €90 -0 -0
U, EN ——— P -
15 aL"=line (14) x 206264 81 + €4 B62 96 |- 32 339 1)~ - i
T -7 T I et I ra N—
16 alL +|3%OI!0196-8i58]5‘)&2’>-— I i -
! i | | i
- - -
%=1-0"75 X line (9 ’ 99 523 466 99 881 809
17 +0°625 x line (10) i) | ¢ 0 v 0
18 Sp [ formula (5)] 4 - 477 261 'S5 1+ 482 260 "2 |- -
19 Y.=S8 nearest to Sp it} ~ 476 184 '3 |+ 480 4921 € |— -
20 8,8, - o172 |+ 767 5 |— -
21 A for 8, (i) LI % b6 33713
22 AN =line 120)-+ line (21) - 3 99+ 52 .43 |- -
o ! " [ [ " ) ’ " o ' I ]
23 ar — g loc | 3]s g foc 243l ¢ -0
24 | Xa=lat. corresponding to Sa i) | 22 [ ¢4 1 gp.go | 29 | 38| go.00 00-00 00-00
25 Ap=Ac+ AA= [t of P 22 (o063 (28 .01 29 58 | 52 .43
26 L,=L,+AL=long. of P 'i! 108 | o1 | 02.96] 81 ol | 00.38
( i) Values of constants to be ascertained for grid in use from table below.
(ii) For instructions on machine working, sec¢ Supplement to T.HLB, Chapter VIil.
(iii) From 1 Grid, for the spheroid vn which the spherical co-ordinates of P are required.
Grid B c 0 1 A |I1D | IIIA [IILB|IVA | VD
o — [ Batudll Wbl Sl -2
L, 46° 45 68" 68’ w | e | w00 | 10w | s ] 194
Units Metres Metres Indion Yards | Indian Yards | Indisn Yawls | Iodien Yards | Indian Yurds
E, 1,500,000 2,155,500 2,955,600 | 3,000,000 3,000,000 3,000,000 | 3,000,000
No 1,166,200 675,000 3,590,000 1,600,000 1,000,000 1.000,000 1,000,000
Clarke 10,009,530-2 | 7,796.186-1 .
R, JEverest [10007808-8 | T734779'9 | B458865-5 | 100446624 | 142012190 20.297,408:1 | SL776.444-5
Walbeck 7,734,223-8 .
o Bessel | 5459.051-6 e o o
Clarko 5,378,116-6 | 48208195 .
F A=p ) Everest 5477,101-8 | 49199250 | 53806001 5,850.573-6% | 62648664 | G,548,665-6 | 6.814,608-9
o Yo 03 Ao Walbeck 4.918,571-3
. Beassel 5,350,618 5
sin A 0-33729801 | 0-638076823 | 0-63607823 | 053720061 043807116 | 0-32550815 | 0-30791169
Ao 32° 30 89° 30’ v a0’ 32" 30’ 26° 00’ 19° 0’ 120 o
*'T'his is wn adjusted value.
Computed by Date Checked by Date



INSTRUCTIONS
2(A) MACH.

1. Complete headings entering the name of the grid, the true ( apherical ) co-ordinates of its origin, values
of ro, FE ( grid easting ) and FN ( grid northing ) of origin for that grid, and striking out ‘Metres’ or ‘Yards' which-
ever is not applicable.

2. Complete lines 1 to 4.

3. Sot line 4, right-hand column on S.L. and multiply until P.R. ahows z* ( line 4, left-hand column ),
Record figures now appearing in M.R. in line 5 left-hand column, with correct decimal point.

4. Complete line 6 of left-hand column,
5. From Table 1I interpolate AX for tan @ ( line 5. left-hand column ) as follows : —

( i) Set upper tabular value in P.R. on machine ; set "' Diff, for 1*'' on S.L.
( ii )} Multiply till P.R. shows the value in line 5, left-hand column,

(iii) Note figures in M.R., which are the seconds of AA, to be added with correct decimal point to the
value of AX corresponding to the upper value of tan @ eet in P.R. in (i ). Enter AA in line 7 left-
hand column.

(iv) Continue multiplying till M.R. shows 60-000.
( v) Check that P.R. now reads lower tabular value,

Clear 5.L., M.R. and P.R,
6. Interpolate value of tan §6 from Table II for AX, line 7 of left-hand column, as follows :—

Set Difl. for 17 for tan 48 on S.L. and multiply by scconds of A, Add to figures in P.R. the tabular value
of tan 38 correspoding to AA to minutes, and record in line 5 right-hand column. Clear S.L., M.R. and P.R.

7. Set Np (line 2. right-hand column ) in P.IR.  Set tan §8 ( line 5, right-hand column ) on S.L. and muitiply
( turning handle backwards or forwards according ns ¢p (is N, or 8, ) with 2’ ( line 4 of left-hand column ). Record
value in P.R. in line 7 of right-hand column. Clear S.L., M.R. and P.R.

8. From Table [, interpolate ¢p for the value in line 7 of right-hand column, according to the method described
in para 5 above.
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INSTRUCTIONS

3 MACH.
I. Complete headings and lines 1 to 9.

2. (a) When AN (line ) is numerically less than AE (line 8 ) and the left-hand side (cot f) is to be
computed : Set A¥ (line 6 ) on 8.L. and turn handle forwards until P.R. shows AN (line 0 ), i.e. divide line % by
line 6 by the built-up method. Record quotient from M.R. in line 10 with correct decimal point and enter small
(¢ ) after it to indicate that it is cot 8.

{b) When AN (line 8) is numerically greater than AE ( line 8 ) and the right-hand side (tan B) is to be
computed :  Set AN (line 9) on 8.L. and turn handle forwards until P.R. shows AE ( line 8 ), i.e. divide line ¢ by
line 9 by the built-up method. Record quotient from M.IR. in linc 10 with correct decimal point and enter (T)
after it to indicate that it is tan f.

3. Clear M.R. and P.R. but not 8.L.

4. Complete linea 11, 12, 13 and 15 according to the instructions given on the form.

5. Multiply the figure on S.L. by line 13 [ right-hand side for case 2 ( a ) and left-hand side for case 2 (&)
above |} and record the product in line 14 with correct decimal point, Clear S.L., M.R. and P.R.

8. Net linc 15 on S.L. and turn handle forwarda until P.R. shows line 14, i.e. divide line 14 by line 15 by
the built-up method.  Record quotient from M.R. in line 16 with correct decimal point.

4

Note :—1If a large number of deductions are required to be cc it is ical to subastitute the

P

following pracedure for paras 3 to 5 above :—
(a) Clear S.L., M.R. and P.R. and complete lines i1, 12, 13 and 15.

(b) Set AK (line 6 ) or AN (line 8) on 8.L. according as left-hand or right-hand is to be computed ( see
para 2 above ) and multiply by line 13. Record the result in line 14 with correct decimal point. Multiplication
of lines 14 and 15 should also be done across the form for all deductions.



-]
A 32 30
Gria 14 . . Distance in 3o
lLo 68 00 Am =33 32 Am= 3319
1 Deduction Number ] 2
2 Station B Shinwari h.s.| Ziarat Tsailai h.s
3 Station A Gurgurra h.s. Chapri h.s.
4 Easting of B=Ej 3 233 820 -4 3 215 76\ -6
5 Easting of A=E, 3 290 551 -7 3 279 926 ‘B
6 AE=E; - E, — 56 731 -3y]- 64 165 -2
7 Northing of B=Ng 1160 962 .2 } 077 865 9
8 Northing of A=N, | 096 807 -9 I 126 901 -0
9 AN=N,—N, + 65 154 .3|- 49 035 .|
v —
10 cotﬁ:i—:.l) tanB=%§»(l) 0. 87 072 (T] 0 76 a20 (o)
) () T g (o] T 172 14 74 4
11 |#" =Grid Bearingat Aof Bl 318 | 57| 12 232 | 36| 47
180° + A=Grid Bearin
12 atBota "Bl y3g | 57| 12| s2 | 36| a7
13 cosec B @) sec B () 1- ®92 595 1- 2% 857
AF cosec 3 | AN sec B )
14 =AB | grid distance ) 86 391 -3 80 756 -4
o
15 Scale factor =F. w 0 993 B95 0 99 889
Line 14— line 15
16 = AB (true distance) 86 487 - | 80 846 1
(i) Useleft side if AN is numerically less than & E, otherwise use right sidas.
(ii) B8isin lst, 2nd. 3rd or 4th quadrant as :—Nis =

(iii) From 2 Grid. using best estimate of latitude available,

Computed by

G.B.—P.0.—J.8. 30—18-1-44—1,000.
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INSTRUCTIONS

4 MACH.

1. Complete headings. Enter nomes of stations A and B and that of station or intersected point C.  Enter
observed angles ( corrected for 3 Grid ). In the case of stations ( all three angles observed ). sum up the three
angles and work out triangular error.  Diatribute triangular error and write the correoted angles. In the case of
C being an intersected point, the angle at C is deduced [ 180° - (A + B) ] and written down in red and no entries
are made in columns headed “triangular error” and “corrected angle’, the corrected angles and the observed angles
being the same,

Write down the sines of corrected angles and side AB for each triangle.
2. Compulation may now be carried out with a single or twin machine.

(a) Witha Single Machinie.—8et AB on S.L. Turn handle forwardsonce. Clear 8.L. and M.R. Set sin C
on S.L. and divide. Clear S.L. and P.R. Transfer the number appearing in M.R. to S.L. Multiply by sin A and
record the product in P.R. against side BC. Continue multiplying until M.R. reads sin B and record the number
in P.R, against CA. Continue multiplying until M.R. reads sin C and check the number in P.R. = side AB.

(b) With a Twin Machine.—Set AB on right-hand 8.L. Turn handle forwards once. Clear S.L. and M.R.
Set sin C on R.H. S.L. and divide on right-hand machine. Clear 8.L. and both P.R.’s. Connect muchine in parallel.
Set sin A on L.H. 8.I.. and sin B on R.H. 8.L. Turn handle until M.R. reads 000000. Record figures in L.H. P.R.
against BC and R.H. P.R. in CA.



4 Mach.

Surbey of Yndin

Page

.. SECTION "o 3lnd sy COMPANY, DATE May 194 Grid 1 {::g g‘;
Machine Computation of sides of Triangulution
BC =28 wanA: ca~- AR . dnm.
Stution or Intersected Point Observed Angl(eu o] Correct d Angle Bines Sides’ :""A Bide
Tarkhobas s al 77 | 2a |42 Jevz | 77| 24 a5 37597 8 o771 . BC
Panebai s, Bl 41 132 o7 J+oo § 4 13 [0y J0- 65 E9% 5 453 .4 CA
SirNaran  h.s. Ccl| e |2z |vy Jro2 ] 61 |22 (07 87N 7 26% 9 AB
| S e e N e e :
A No.wiwrined Ftal 179 ho |55 oy |80 oec |uo
SirNara: hsg Al 72 {oa |44 J-ox ] 72 08 |42 0 95183 IR LR BC
Pare bt 58 |03 |14 o B4 ess CA
Kot Sar Voo Jan jea foowow AB
Sir Narar  hs Al - R Y P 0 <: 212 7 478 8 (=10
Kah Sar b 5 B :1” 27 lay §- 0 o 216 h983 3 CA
oY R N R b T e e
(aNowwa  [Towl I T T T
A - O - BC
sl | | |- ' .- CA
c T b T 1 7 AB
e L i 1T 1 i
A - ). 8C
B F CA|
c - 0- B AB
S o B s e L e e B e
SN N N A O O A 8¢
B I V o . CA
c - AB
A No..ovn...8 _[’i‘otnl R i A I - 1
A - 0 BC
B I B - - CA
C - I T AB
T T [ A AR Su i S A
A = 0- BC
B 1k b h CA
c - o | AB
& Nowon.nt wa|l ]| UV VT U 1
A - BC
B 1T T 0- CA
c B -1 ) I N Y
B Nowrmn J'féﬁ;T T 17 17 1 ° B B 1T T
A P BC
B - R [cal
- c - | I I
A—No"o“ 7 ”'T(Jﬁl 77T i 7 7

(i) Corrected for 3 Grid,
(ii) In grid units,

Computed by

G.B.—P.0.—J.5. 43—10.1.44—1,000.

Date

Checked by

Date



INSTRUCTIONS

5 MACH.
1. Complete headings.

2. Complete lines 1 to 10 of both right-hand and left-hand sides according to the instructions given on the
form. In the case of atalions, where results are computed to 0-1 yard ( or metre ), lines 8 and 9 should be enterod
to 6 places of decimals if distances are greater than 5,000 yards or metres, Strike out yards or metres whichever
is not applicable in line 10,

3. Now each side will be computed separately as follows : —

With Single Machine.—Computation of E¢ (line11): Set line 3 on 8.L. and put the indicator to indicats tho
unit place.  Shift P.R. until the unit place of P.R. ( to be detormined mentally ) is in line with the unit place of line 3.
Now turn handle forwards once. Clear S.L. snd M.R. Now set line 10 on S.L. and multiply by line 8 turning the
hendle forwards or backwarda according aa line B is positive or negative and record the result in P.R. in line 11
with correct decimal point.

Computation of N¢ (line 12): Proceed as above, substituting linés 4, 0 and 12 for lines 3, 8 and 11 respec-
tively.

With Twin Machine.—Set E, on L.LHB8.L.. Set Ny on R.H.S.L. Connect machines in parallel and turn
handle forwards once. Clear S.1.. and M.R. Setsin f;on L.H.8.L. and cos 8, on R.H, 8.L..  Connect machines in
parallel if signs of sin f; and cos §; nre the same and in reverse if the signs are opposite. Multiply by AC turning
handle forwards if cos 8 is positive and backwards, if negative. K¢ then appears in L.H.P.K. and N¢ in R.H
P.R. Check by recomputing, substituting Ep, Np, BC, sin 8y and cos f, for Ex. Na, AC, sin B and cos By respectively.
Chuck that both values of Ec and of N¢ agree.

4. Complete lines 13 to 18 according to the instructions given on the forn.

5. Compute ench side separately as follows :-—

Set line 10 on S.L. Multiply by 3 or 3-28084 according as distance is in yards or in metrea. Clear S.L.
und sct figures appearing in P, on 8.I.  Clear P.R. and M.R.  Multiply by line 17. Clear S.L. and M.R. Set F
on S.L. and divide. Record quatient in M.R. in line 19 with the same sign as in line 14 in case of cases ! and 11,
and line 16 in case III.

6. Complete linos 20 to 24 as instructed on the form. Check that the heights from both sides in line 24

are in rcasonable agreement.

7. Complete line 25. The linc is entered to the nearest foot,
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First Trial square (Small Scale)

Diagram A
Resection of Kaftari SAr h.s
(Bearing not observed)
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INSTRUOCTIONS

6 MACH.
A. BEARING NOT OBANRYED AT SEATION

1. Complete headings striking out *“Back Ray", *Polaris", and ‘‘Bun" ageinst * Initial bearing from*

2. Enter names of fixed stations observed in line 1 ( L.H. eol. ). Enter their co-ordinates in lins 13. Enter
angle book bearings having first applied neceasary correction for 8 Grid, in line 2. Enter ell rays to fixed stations
roughly at their correct bearings on the diagram and label them. Deoide whether to use Ey and tan or Ny and cot
for each ray as shown there in the diagram.

3. Select fixed station ( s reliable distant point from a rough chart ) for computing the initial bearing and
enter in line 30. Enter its co-crdinates in line 31 and those of the lst trial point ( lat approximation ) in line 32.
Complete line 36. Obtain tan B, or cot , (depending on what has been ael d for that station in pars 2 above),
and 5. in line 32 ( right-hand end ).

4. Enter f; in line 4 ( L.H. col. ) for selected station. Obtain firet correction = §, — line 2. Enter this
in line 3 ( L.H. col. ) for all other stations. Complete lins 4. .

6. Belect for further computation 3 reliable atations whose rays intersect at a good angle. Look up and
record tan B, or cot B, ( para 2 above ) for each of these with proper sign ( +* for §; between 0°-80° and 180°-270° )
in line 4 ( R.H. col. ).

8. Selsct a grid square with a side of 1,000 yds./metres as the first trial square surrounding the firet trial
point. Enter the co-ordinates of its SW. corner in line 13 for each station of para 5 above.

7. For Marchant XL.—Set Ey ( Ng ) on 8.L. ( the first decimal place being occupied by the 2nd eetting
lever counting from the extreme right, the carriage being in the normal position ). Turn handle forwards once.
Clear 8.L. and M.R. Set tan §, ( cot B, ) on S.L. the firet decimal place being set on the 9th ( extreme left ) lever and
multiply by Ny ( Ep ) [ the first decimal place cccupying the extreme right in M.R. ] turning the handle forwards
if line 4 is — v and backwards if +ve. Now clear M.R. only and multiply by Ny ( Ex )} [ tho hirst decimal place
oocupying the extreme right place in M.R. ] turning handle forwards if tan 5,, (cot B, )is +v¢ and backwards if —ve
Record the product so obtained ( st cutting point ) in line 15 ( L.H. half column ).

The first decimal place of the point will be at 10th place from right in P.R. Now increase the number in M.R.
by 1,000 and register the new product ( 2nd cutting point ) in R.H. hall col. of line 15, as befure, the first decimal
of the product being at 10th place from right.

With Brunsviga 10,—Set last five figurea of Ey on first five 5.1..  Pull carriage to R.H. end of run and turn
handle forwards once. Clear 8.L. and M.R. Set Lan § on last five 8.1.. Multiply by last five figures vf Nr® turning
handle backwards if tan f ie positive and forwards if negative. Clear M.R. Multiply by lust five figures of E* ( co-
ordinates of S.W. corner of cutting square ) turning handle forwards if tun 8 ia positive and backwards if negative.
First five figures in P.R. are the last five figures of the Easting of the lirst cutting point ( Eca ). Add the missing
first two figurca by inspection and record in line 15 ( L.H. half col. ). Continue nultiplying in same direction
until figure in M.RR. has been increased by 1,000. Record figures in P.R, as before in lino 15 ( R.H. half col. ).

Using Brunsviga 10 it is not possiblo to cornpute decimals of a yard ( or metre ). In the instructions therefore
figures aftar the decimal point in co-ordinates are ignored. In larger machines full co-ordinates can be set and
working adjusted accordingly.

8. Draw first trial square on squared paper to a scalo of | amall division = 20 yds./inetres. Plot cutting
points, draw corresponding lines and loci, if required, ( as described in T.H.B. Chap. VIII App. 1V, para 18 ) and thus
obtain 2nd trial point record its co-ordinates in line 33.

0. Obtain corrected bearing B, of distant fixed station A by line 30 et seq. Obtain 2nd correction ( =f4—8;)
and enter the same in line 5 for all stations. Complete line 8.

10. R t the whole computation from para 4 et seq. with following changes :—

Substitute 8y for §;. Choose new trial squaro of side 200 yds./metres surrounding 2nd trial point. Com-
pute all available rays. Substitute now values of Er and Nr in forroula used. To obtain 2ud cutting point in
line 16, increase the number in M.R. by 200 instead of 1,000 as done before. Plot trial scquare to a scale of 1 small
division = 2 yds./metres. Plot cutting points and show direction of rays by arrows but do not draw loci. Obtain
best position for station of observation by inspection and have it checked by officer in.charge and record in line 34.
If this position is satisfactory, complete final bearing in line 30 et seq. for selected distant station ( A ) and enter
ageinst f, for that station in line 10. Thue obtain 4th correction (line 8) and find bearings for all stations.
Complete line 11.

11, If disgram obtained in para 10 is hot satisfactory the whole computation must be ropeated using position
selected and obtaining a new bearing B, in the same manner that 8, was obtained in para 9.

B. WHEN BEARING TO ANY STATION IS ENOWN.

12, Enter method by which bearing was obtained in head of form and proceed as in paras 2 ef seq. Enter
known bearing against 8, for station concerned and obtain lst correction and enter §; for all stations,

13. Complete computations for two reliable rays, which intersect at a good angle, as in para 5. Plot these
two rays as in para § and take the intersection as 2nd trial point and obtain 2nd triul square of 200 yds./metres
surrounding it. ‘

14. Keeping the same bearing 8, repeat the computation for all stations as described in para 7. Select final
position. Have it checked by officer in charge and if n