
SOME POSSIBILITIES POR FORESTERS IN THE 
USE OF THE SLIDE RULE. 

(A. N. Perham.) 
The slide rule as an instrument for making rapid 

calculations is probably known to all readers, but as there 
may be a number who do not fully realise the great extent 
to which this instrument may be used in the everyday work 
of the forester, the following examples of its application 
are passed on by the writer in the hope that some members 
of the profession may be encouraged to use it, particularly 
in the field, where our humid climate interferes seriously 
with the constant use of tables. 

The chief difficulty has been to acquire an instrument 
capable of withstanding a wetting, but Messrs. Littlejohn's 
now supply an all-metal rule made by J. B. Soellner of 
Nuremberg, Bavaria, which appears to answer all require
ments. It is advisable to obtain a text book, and that by R. C. 
Blaine is probably better than most for the beginner. 

Among the purposes for which the forester will prob
ably find the slide rule most useful are the calculating of 
tree heights in timber estimating, and the solution for ver
tical and horizontal distances in surveying. These prob
lems involve various aspects of the solution of triangles, 
and may be solved for all angles and distances by means of 
the sine and tangent scales, marked S and T respectively, 
upon the back of the slide, in conjunction with the A and D 
scales on the stick of the rule. As the beginner may find 
some difficulty in finding the values of the higher angles, 
the following explanation is made. 

Presuming the reader has a slide rule in hand we draw 
out the slide and replace it in the reverse position—that is 

, with the S scale in coincidence with the A scale and the T 
scale in coincidence with the D scale. We will note that the 
graduations on the sine scale are numbered progressively 
up to 70 degrees and marked, but not numbered up to 90 
degrees and that the graduations for the larger angles be
come progressively closer together until finally the ten 
degrees between 80 degrees and 90 degrees are included in a 
space no wider than l/32nd of an inch. Similarly the tan
gent scale is only graduated up to 45 degrees. The reason 
for this is that the values of the higher angles rise very 
steeply and it is not possible to mark the values in the space 
provided by the rule so that they may be read upon the 
scales they are in coincidence with. 

Having placed the index marks, that is the end marks 
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on the rule, in coincidence, we can on the A scale read off 
the sine value of any angle up to 70 degrees with precision, 
the smaller the angle of course the greater the precision 
as the spaces are wider. Similarly with the tangent scale 
we can on the D scale read off below each angle the value 
of the tangent of any angle up to 45 degrees, where the tan
gent scale finishes. However, the value of the tangents of 
the higher angles can be obtained by the following means. 

Turn the rule upside down and at either end will be 
noticed a slot, that on the left being wider than that on the 
right. On the edges of these slots will be noticed index 
marks which coincide with the graduations on the scales 
upon the slide. Replace the slide in its normal position, 
that is, with the B and C scales in coincidence with the A 
and D scales. Now with the rule upside down draw out 
the slide to the left until the difference between the angle 
we require and 90 degrees is in coincidence with the index 
mark for the tangent scale. Turn the rule over and on the 
D scale under the right hand index marks of the C scale 
read the value of the tangent of angle required. 

Example: Required tangent 53 degrees: 90 minus 53 
equals 37 degrees. Turn rule over, draw out slide until 37 
degrees coincides with index mark, then on D under right 
hand index of C read 1327, the value .of tangent 53 degrees, 
really 1.327 as the angle is greater than 45 degrees. 

To obtain the value of the sines of the higher angles 
proceed as follows, with the slide in its normal position. 

Place half the complement of the required angle to the 
index for the S scale in the slot on back of the rule. Turn 
the rule over and on B under right hand I of A read value. 
(Note: For some settings the reading may occur under left 
hand I of A, if so prefix a decimal point and one cipher, i.e., 
.o.) If under right hand I of A prefix a decimal point only. 
Now find the same number on scale A and under it on B 
read the value shown, prefixing twice as many ciphers. 
Subtract twice the latter value from I to get the required 
answer. 

Example: Find value of sine 76 degrees. 
Set 9Q—76 = Ji- = 7 degrees on S scale to index pro
vided in slot. On B under right 1 of A read 1240. Under 
1240 on A we find 148 on B, keeping record of decimal 
places as above, really .0148. Twice this subtracted from 
one gives the value .9704, the required answer. 

Having learned to find the value of the sine or tangent 
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of any angle we proceed to the solution of tree heights from 
any one of the following positions. 

1. From above the base of the tree. Refer to figure 
1, where slope distance d = 73 ft. 

upper angle P = 46p 

lower angle Q = 23° 
Then angle A = P 4- Q = 69° 
And angle B = 90Q—P = 44Q 

The formula for height h = d sin A -?- sin B. 
The slide rule solution is:— 
Under slope distance 73 on the A scale, set sine B, 44, 

and above sine A, 69 degrees, read on the A scale, 98.1 
which equals h or height of the tree in feet. 

2. On a level with the base of the tree. Refer to figure 
2 where distance (Hor,l) d = 69 ft. 

angle A = 56° 
The formula here is.—height h = d tan A. 
The slide rule solution is:— 
On index mark on back of rule set 90—56 = 34, and 

under 69 on scale C read on scale D, 102.5 ft. 
3.—From beloiv the base of the tree. Refer to figure 3 

where slope distance d = 65 ft. 
whole angle A = 52? 
angle to base Q = 23° 

The formula is:—height h = (d cos Q tan A) — (d sin Q) 
The slide rule solution is:— 
Place right hand index on S scale under 65 on A scale, 

then above 23 degrees, read 25.4 on the A scale, which 
equals the height EC and above 67 degrees read 59.8. on 
the A scale, which equals the horizontal distance AC. Note 
these two readings. Then find tan A (equals 90 degrees 
minus 52 degrees or 38 degrees) as follows: Set 38 degrees 
to index in slot; turn rule over, mark point on D under 
right hand index of C with cursor; draw slide to right until 
left hand I of the C scale coincides with cursor; then under 
59.8 on the C scale, read on the D scale 76.6 feet which is 
the height BC. Subtract 25.4 from 76.6, equals 51.2 feet, 
the height of the tree. 

All this takes much longer to describe than to do, and 
with practice these problems can be taken out on the rule 
with the utmost despatch. 

It will be realised from the last problem that in the 
slide rule lies a ready means for taking out vertical heights 
and reduced distances to an accuracy sufficient for all prac
tical purposes in forestry. 
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Example: Given a slope distance of 595 links and a 
vertical angle of 25 degrees to find the vertical height in 
feet and the reduced distance in links: Undkr 595 on the A 
scale set the right hand index of the S scale; then above sin 
25 degrees read 252, vertical height in links, and above cos 
25 (i.e., sin 65) read 539, horizontal distance in links. To 
convert vertical height to feet, mark the reading on the A 
scale above sin 25 with the cursor; pull the slide out and 
replace it in the normal position with the righthand index 
of the B scale under the cursor; then above .66 on the B 
scale, read on the A scale 166 feet. 

When running cruise lines it is repeatedly necessary 
in hilly country to find the slope distance corresponding to 
the horizontal width of 33 feet from centre line for a 1 chain 
strip. 

Example: Where A equals angle of slope, say 27 de
grees, h equals horizontal width, 33 feet, to find d equals 
slope distance, the formula is d equals h divided by cos A. 

The solution is: Set cos 27 (equals sin 63) on the S 
scale beneath 33 on the A scale. Above the right hand index 
on the S scale read on the A scale 37 feet, the slope distance. 

The conversion of angles to gradient and vice versa 
may be made by use of the constant P from the formula 
P equals 360 degrees x 60, divided by 2f, equals 3438. If 
the point 3438 is not already specially marked, it may be 
permanently scratched on the C and D scales. 

Example 1: Given an angle of 6 degrees, find the cor
responding gradient. To do this the angle must be reduced 
to minutes and divided into the constant. That is, gradient 
equals 3438 divided by (6 x 60). Place the cursor over 
the constant 3438; bring 6 on the C scale to the cursor; 
shift cursor to right hand index of the C scale; bring 6 on 
the C scale to the cursor, and under the right hand index 
of the C scale, read on the D scale, 9.55. The gradient is 
1 in 9.55. 

Example 2: Given a gradient of 1 in 8, find the corres
ponding angle. The formula is 3438 divided by (8 x 60) 
equals angle. Place 8 on the C scale in coincidence with 
3438 on the D scale; bring cursor to right hand index on 
the C scale; bring 6 on the C scale to the cursor, and under 
the right hind index of the C scale read on the D scale, 7.16. 
The angle is 7.16 degrees or 7 degrees 10 minutes (nearly). 
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