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Scale of LOGARITHMS of the Numbers shown on scale

may read the decimal part of its logarithm directly on scale
LOG. the same as though we read from a table of logarithms.
Example: Log. 1.2=0.0792, Log. 12=1.0752, Log, 120=
2,0792, Log. 0.12=1.0792, Log. 0.012=2.0792, etc.

Scale of NUMBERS on Rule or Base. This means that the
lines are to be read as though they were figures: for instance,
if we call the starting-point 1 the next line to it will be 1.005,
and the second line will be 1.010, etc. If we call the start-
ing-point 1000, then the next line to the right will be 1005,
and so on, varying by § in the fourth place until we get to
2or 200; then. as the lines get closer, we commence to read
by 1 in the third place, or 201, 202. etc., until the lines get so
close that it is necessary to vary by 2 in the third place, sc
that the line next to the starting point on the left-hand side is
read 998, or 9.98.

Scale of NUMBERS on Slide or Movable Disc. As scale A
and B are exactly alike, all that has been said about the read-
ings on scale A applies equally well to scale B.

Scale of SECANTS, to be read on scale B for the angle shown
on Sec. This means that for any angle on the scale of Se-
cants, we may read its numerical value on scale B by the aid
of the runner. As the secant of any angle is always greater
than 1, there is no difficulty in locating the decimal point.
Example: The Secant of 75° 32/=4.002

Scale of SQUARES. to be read on scale B for the number
shown on N2, If the numbzr be on the inner circle its square
will have 1, 3, 5, or 7 figures, and if on the outer eircle 2,
4, 6, or 8 figures. This means that to find the square of any
number, we first look on thc N? circle and find the number,
note the circle it is fcund on, then bring the runner over it
and read the squar: of jt on the B circle under the runner.
knowing from the abov: definition just how many figures it
will have. Or if we desire the SQUARE ROOT of any num-
ber. we find that number on the B circle. bring the runner
over it, then look on ths N? circle and read its root under the
runner, knowing from the above definition exactly which circle
to look on and just how many figures there will be in the
root. Example: The square of 2=4, the square of 6.325—=
40, the square of 20=400, the square of 63.25=4000, the
square root of 40000=200, and the square root of 400000
= 632.495.

Scale of SINES, to be read on scale B for the angle shown
on Sin. If the angle be between 0° 35/ and 5° 45/, reads
0.01 to 0.10. If between 5° 457 and 85°, read 0.10 to 1.0.
This means that to find the natural sine of any angle, we seek
that angle on scale Sin., bring the runner over it, hold the
runner in place, look on scale B under the runner and read its
numerical value. Example: The sine of 2° 18’=0.0401, the
sine of 23° 35/=0.400.

Scale of CUBES, to be read on scale B for the number shown
on N3, If the number be on the inner circle its cube will
have 1, 4, or 7 figures. If on the second circle, 2, 5, or 8 figures.
If on the third circle, 3, 6, or 9 figures. This means that to
find the cube of any number, we first look on the N3 circles
and find the number, note the circle it is found on, then bring
the runner over it and read the cube of it on the B circle under
the runner, knowing from the above definition just how many
figures it will have. Or if we desire the CUBE ROOT of any
number, we find that number on the B circle, bring the runner
over it, then look on the N? circle and read its root under the
runner, knowing from the above definition exactly which circle
to look on and just how many figures there will be in the root.

Tang.

N3

V..S.

Example: The cube of 1,587=4, the GUi:i;Eo'f'3;'4 h

cube of 7.368=400, the cube root of 4000=15.874, the cube
root of 40000=34.2, the cube root of 400000=73.68. e
Scale of TANGENTS, to be read on scale B for the angle shown |

on Tang. If the angle be between 0° 35’ and 5° 407, read
0.01 to 0.10.
If between 45° and 84° 15/, read 1.0 to 10. This means that
to find the numerical value of the tangent of any angle we seek

ne

If between 5° 45/ and 45°, read 0.10 to 1.0,

that angle on scale Tang., bring the runner over it. hold the

runner in place, then look on scale B, and under the runner
read its numerical value, placing the decimal peint according
to the circle in which the angle is found, as defined above.
Example: Tangent 2° 17/=0.04. Tangent 21° 48/==0.40.
Tangent 75° 58’=4.00.

Scale of FIFTH POWERS, to be read on scale B for the num-
ber shown on N° If the number be on the inner circle its
fifth power will have 1, 6, or 11 figures. If on the second
circle, 2, 7, or 12 figures. If on the third circle, 3,8, 0r 13
figures. If on the fourth circle, 4, 9. or 14 figures. If on the
fifth circle, 5, 10, or 15 figures. This means that to find the
fifth power of any number, we first look on the N° cirele and
find the number, note the circle it is found on. then bring
runner over it and read its fifth power on the B circle under
the runner, knowing from the above definition just how many
figures it will have. Or if we desire the FIFTH ROOT of any
number, we find that number on the B circle. note how many
figures it contains, bring the runner over it, then look on the
proper N* circle and read its root under the runner. knowing
from the above definition exactly which circle to look on and
just how many figures there will be in the root. Example :
The fifth root of 4=1.3195. The fifth root of 40=2.0913.
The fifth root of 400=3.314. The fifth root of 4000=5,253.
The fifth root of 40000=8.325. And. finally, the fifth power
of 13.195=399988, or practically 400000.

Scale of VERSED SINES, to be read on scale B for the angle
shown on V. S. If the angle be between 2° 35/ and 8° 5,
read 0.001 to 0.010. If between 8° 5/ and 25° 50”. read
0.010 to 0.100. If between 25° 50’ and 90°, read 0.10 to
1.00. This means that to find the numerical value of the
versed sine of any angle, find the angle on scale V. S, bring
the runner over it, hold the runner in place. then look on scale
B, and under the runner read its numerical value, placing the
decimal point according to the circle in which the angle is
fcund, as defined above. Example: The versed sine of 5° 87
=0.004, The versed sine of 16° 16’=0.040. The versed
sine of 53° 8/=0.400, etc.

The Button or Clamp-screw (the button being used on the No. 1 and

No. 2, and the clamp-screw on the No. 3 Omnimetre) is not
designed to turn any part’of the instrument, but simply to serve
as a pivot and to pick it up by. The clamp-screw of the No.
J is also used to clamp the two discs together when many
readings are to be taken from one setting, as in converting
cubic feet to gallons, inches to millimetres, etc.

In operating it is advisable to hold the two discs together with the

To DIVIDE: Bring

left hand while moving the runner with the right hand, then
left hand.

runner on scale A will be found the product. Y
the divisor on scale B to the dividend on scale
A; over | on scale B will be found the quotient on f.scaj__g:.#._: "
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hold the runner to the lower disc with the thumb and fore- °

finger of the right hand while moving the upper disc with the
.1

To MULTIPLY: Bring 1 on scale B to the multiplicand on scale -_'

A ; move the runner to the multiplier on scale B; under the
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Note: The few words devoted to Multiplication and Division give
but a faint idea of the scope of the instrument, as will be seen
from the numerous examples which follow, where it is shown
that it is as easy to multiply and divide by all the functions
contained on the inner circles as by the numbers on the A and
B circles.

In the various examples given in the following pages the co-efficients,
although taken from recognized authorities, are not intended
but for the purpose of showing the method of solution of the
formula, as most engineers prefer to use their own factors.

The sign *‘||"’ means that while the runner is held to the lower disc,
the upper disc is to be moved until the numbers on the B circle
coincide with the numbers on the A circle, corresponding
numbers together. This operation is required in nearly every
case when the answer to a problem is to be read from the inner
circles. It is also sometimes convenient to start an example
with the two discs brought together, as then all the values are
represented on both the A and B circles.

The RUNNER is the movable strip or marker above the two discs.
In the No. I Omnimetre it has a radial edge, and in the No. 2
and No. 3 it has a fine radial line drawn on it to enable one to
read more accurately the values sought under it. By its aid
we are enabled to continue an operation indefinitely, and read
the values of the several circles with ease.

CARE OF THE INSTRUMENT. In cleaning the No. | grade
ordinary rubber can be used; but with the eburnated surfaces of
No. 2 and No. 3 an occasional rubbing with any soft cloth is
all that is required. The clamp-nut of the No. 3 requires but
the slightest movement to bind or free the discs; further free-
dom is injurious to the centers.

The illustration on page 1 is a representation of the No. 3 Omnimetre
reduced. The No. 1 and No. 2 differ somewhat in the arrange-
ment of the circles, and do not contain the Fifth Powers.

The two discs in the above-mentioned cut are set in the most trying
position to test the accuracy of the instrument, viz.: 1 on B to
3 on A, which is very nearly half way around the circle from
the starting point.

It will be observed that the product (of each number on the B circle
multiplied by 3) may be read on the A circle opposite that
number, and vice versa. The quotient of every number on
the A circle, divided by its coincident number on the B circle,
may be read on the A circle over 1 on the B circle.

The heavy radial line represents the runner, which is purposely set
to illustrate the readings in the foregoing explanations.
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DRESS ,HOW MAMY YOS oF CLO TR 31 wIBE Wisk DE REQUIRED ¢

IF THE 27"CLOTH CoST

Senveg A
LY -

L2S

-

9) MEN_ToDg THE SAME
ScAane A] 73i IﬂB.ﬂ‘ RS .
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WHAT Diam, musT WE MAH.I A PALL OF CAST IROM TO¢ WEIGH

—-——l |




. | e
A~ SEXTONS OMNIMETRE ~v

PRoBLEME EASI1LY SOLYED BY ITS A1D ‘
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PROBLEMS wiTH SowuTio NS,

.z |1 A | 2640
L [Ble T | N
1 . N |Ri782| 1R i _ |
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17 1S OFTEN CONVENIENT TO TRANSFORM AN EQUATION 10
SIMPLIFY ITS SOLUTION O THE OMNIMETRE ) THUS L
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Neore. As rwe rpqsr.mw::. AP ETMHOD OF EIPRESF:H: rAME SOLVUTIONS
‘0F PROBLEMS MAY NOT BE QUITE CLEAR TO EYERY onE I wi
EAPLAIN.TNE PRECEDING PROBLEM SOLUTION THUS!

BRING 62.F o 7ic B cincle UNDER 1¥2,5 anrTHE A circee
MovE H,ulr;fHER 7o L o vz B crrcee Moo rHE RUNHER
FAST TO0 THE LOWER BiSC , THEN MOVE THE UPFER DISCUNTIL
/T COINCIDES WITHTHE LowER ONE (ALt FIGURES ALIKE o 8orn)
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CH /v THE C1RCLE 0F TANGENTS wi MAY READ TNE ANS -
WER /28 onw THE A CrRCLE UNDER THE RUNNER.
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