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Introduction

Present book is written and designed to provide
guidelines about basics of marine navigation, which
is prepared mainly on board. Topics are taken from
author’s personal professional experience and are in
consistency with international regulations of
marine navigation which is mandatory for all deck
officers.

Book consists of practical and theoretical
exercises which will assist officers/trainees to learn
the basic techniques of navigation developed by
seafarers over centuries. Any student who seek to
obtain their professional license as a marine
navigator will find the most necessary and useful
information in this field. Author has drawn up
various diagrams with special care. Reader will also
find simple explanations of essential points of
marine navigation so that it will be well understood
by any beginner in this field.
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1. Introduction and definition some
important points

Navigation at sea is a movement one port to
another, (from one place to another), where there is
a direction and destination, it can verify vessel’s
position, speed, direction, external factors, vessel’s
condition effect, situation, ETA, Etc.,

Safe navigation is professional knowledge using
of navigation equipment, instruments, systems,
proper timely and accurate action as require for safe
navigation.

IMO - International Maritime Organization.

MARPOL - The international convention
prevention pollution from ship (Presented with 6
Annexes)

Annex-1; Regulation for the prevention of
pollution by oil and oily water.

Annex-2; Regulation for the control of pollution by
noxious liquid substances in balk.

Annex-3; Regulation for the prevention pollution
by harmful substances carried by sea in packaged
form.



Annex-4; Regulation for the prevention of
pollution by sewage from ship.

Annex-5; Regulation for the prevention of
pollution by garbage from ship.

Annex-6; Regulation for the prevention of air
pollution from ship.

SOLAS - The international convention safety of life
at sea (Presented with 14 Chapters)

Chapter-1; General provisions.

Chapter-2.1; Construction — Subdivision and
stability, machinery and electrical installations.

Chapter-2.2; Fire protection, fire detection and fire
extinction.

Chapter-3; Life-saving appliances and
arrangements.

Chapter-4; Radio communications.
Chapter-5; Safety of navigation.
Chapter-6; Carriage of Cargoes.
Chapter-7; Carriage of dangerous goods.

Chapter-8; Nuclear ships.



Chapter-9; Management for the Safe Operation of
Ships.

Chapter-10; Safety measures for high-speed craft.

Chapter-11.1.2; Special measures to enhance
maritime safety.

Chapter-12; Additional safety measures for bulk
carriers.

Chapter-13; Verification of Compliance.

Chapter-14; Safety Measures for Ships Operating in
Polar Waters.

ISPS Code - The International Ship and Port
Facility Security Code.

ISPS is under SOLAS Chapter XI Special measures

to enhance maritime safety.

The ISPS applies one of the important and critical
document which is calling SSP (Ship’s security plan)
document, this documents is kept under designated
person on board at all times.

The SSP documents which consists security of the
ship, cargo, personals, etc., where is written
procedure against the security risks. It’s forbidden
to share with others, the document must be follow
as require.



The SSP document is divided with-3 different
Security levels;

Level-1; This is the normal level with no any special
measurement should be taken, at all times minimum
security procedure to be follow as require SSP.

Level-2; This is the highest level compared with the
normal security level-1, there is accordingly
additional protective security measures should be
follow as per SSP, there can be imminent risk of
security incident.

Level-3; Security Level 3 is the highest level
compare to security Level-2, this level is raised
when receiving information about the security
incident probable or imminent, there is require
specific protective measurement as per SSP
procedure against the risk, possibility that specific
target cannot be verify, security level-3 can set for
that period before target is verify and well clear.

ISM - International Safety Management.

COLREG - The international regulation prevention
collision at sea (Presented with 41 Rules)

STCW - The International Convention on
Standards of Training, Certification and Watch
keeping for Seafarers.



ILO - The International Labor Organization.
IBC Code - International Bulk Chemical Code.

IMDG Code -International Maritime Dangerous
Goods Code.

ISGOT- International Safety Guide for oil Tankers
and Terminals.

IALA - International Association of Lighthouse
Authorities.

ADP - Admiralty Digital Publication.
ASD - Admiralty Sailing Direction.
ADLL - Admiralty Digital List of Lights.
ADRS - Admiralty Digital Radio Signals.
ADC - Admiralty Digital Catalogue.
RADAR - Radio Detection and Ranging.
AIS - Automatic identification System.

ECDIS - Electronic Charts Display and Information
System.

GMDSS - Global Maritime Distress and Safety
System.

VHF - Very High Frequency.
MF/HF - Medium Frequency / High Frequency.
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DSC - Digital Selective Calling.

INMARSAT - International Maritime Satellite
Organization.

EPIRB - Emergency Position Indicate Radio
Beacon.

SART-Search and Rescue Transponder.
ETA — Estimate time of arrival.

ETD- Estimate time of departure.
ETC- Estimate time of completion.
COSP- Commence of sea passage.
EOSP- End of sea passage.

NOR- Notice of readiness.



2. Conversion Table

Convention table may use for measuring same
quantity by different units, below are introduced
some of the main conversion table:

1 Metric Tons = 1000 Kilograms
1 Long Tons/Imperial Ton = 1016.05 Kilograms
1 Short Tons/US Ton=907.185 Kilometers

Degree Celsius to Fahrenheit Using formula;
(0°C x 9/5) + 32 = 32°F

1 Bar=14.5038 PSI (Pound-Force per square inch)
1 Bar = 1.197.16 mm H20O (Water Gauge)

1 Nm = 1852 Meters

1 Nm = 1.852 Kilometer

1 Nm = 10 Cables

1 Cable = 185.2 Meters

1 Kilometers = 0.54 Nm

1 Meter = 3.28 Feet

1 Fathom = 1.829 Meters

15 Fathom = 1 Shackles
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1 Shackles = 27.43 Meter

1 Shackles = 90.0 Feet

1 Kilowatts = 1.34 Horse Power (Mechanical)
1 Bar = 100 Kilopascal

1 Statute Mile = 1609.344 Meters

1 Degree = 60 Minutes

1 Degree = 3600 Seconds

At Equator, the circumference of earth is 24901
Nautical miles

“One degree (°) is equal to 60 minutes (') and
equal to 3600 seconds (")”

Density/Mass/Volume, P-Density, M-Mass,
V-Volume, Formula; P=M/V,

Note: The Density Calculator uses
the formula p=m/V, or density (p) is equal to mass
(m) divided by volume (V). The calculator can use
any two of the wvalues to calculate the
third. Density is defined as mass per unit volume.

Distance Time and Speed calculation

S-speed, D-Distance, T-Time.
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Formulas as follows:
Speed = Distance / Time
Distance=Speed x Time
Time = Distance / Speed

In ship speed is usually termed as Knots, Distance
is Nautical Miles, Time in Hours

Simple Exercise:

Question 1 - A vessel was travelling at a speed of 14
Knots, how much time it will take to cover 280 Nm?

Answer: Time = Distance / Speed
Time =280/ 14
Time = 20 Hours

Question 2 - A vessel was travelling at a speed of 14
Knots how much time it will take to cover 286 Nm?

The Answer:

Time = Distance / Speed

Time =286/ 14

Time=20.4285 Hrs.

0.4285 Hrs. = 25.71 Minutes (x60)
0.71Sec = 42.6 Seconds (x60)
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3. Introduction of Measurement
instrument

Marine transportation is the cheapest and the
most efficient method to transport goods from one
part of the world to other.

Marine Navigation is the technique to take a ship
through an ocean or sea towards its destination
safely. When talking about Navigation the first and
the most thing to understand is “the position.”

The position and Time in “The Universe” are
only relative. The Earth is negligibly small part of
the Universe and Hence we can Measure Time and
position of earth, just like we are using a calendar
and a Clock using to Measure the TIME, we can
measure position too. Position is nothing but it’s the
answer of the question “WHERE WE ARE ON THIS
WORLD?”. For example, If Someone asks you, where
do you live? You can answer with the Name of your
place or land marks leading to there or based on
direction and distance from a Land mark. But how
Someone Can Get a Land mark or distance in a vast
ocean of 5000 Miles? The Answer is still we have
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two imaginary Land Marks called the EQUATOR
and the GREENWHICH MERIDIAN. All the
position of EARTH is made on a basis of Distance
from Equator and Distance from Greenwich
Meridian in Terms of Degrees Minutes and Seconds.
We are using some celestial objects or manmade
satellites to find it out.

In Short, the study of Entire Marine Navigation
is Just the study of three things;

1) Where are you now? (Position)
2) Where You Want to go? (Destination)
3) How you will go safely? (Navigation)

Normal instruments plotting positions on chart

Mariners are the one who are operating in the
largest transportable units in the world. Sometimes,
as a mariner you may operate huge ships with
450,000 Ton. Operating such a huge unit through
the vastest ocean is challenging and a call for some
hard work. So there is a necessity of precise
knowledge about the surface of ocean and
navigational techniques. Before starting the study of
navigation, I advise you to refresh some basic
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mathematics from your school days such as
Trigonometry and some basic Geometry such as
Circles, angles and Arcs.

i Te—— A circle is a simple
closed shape. It is the

T set of all points in a

m/ plane that are at a

given distance from a
given point.

The Centre
equivalently it is the curve traced out by a point that
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moves in a plane so that its distance from a given

point is constant.

In plane geometry, an angle is the figure formed

by two rays, called the sides of the angle, sharing a
common endpoint, called the vertex of the angle.

e

Angles formed by two rays lie in a plane, but this

plane does not have to be a Euclidean plane.

Trigonometry is a branch of mathematics that

studies relationships between side lengths
angles of triangles.

B — C
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Arc is a part of circle as it is marked on the
picture.

A triangle form edges by three arcs of great circles

on a sphere. -
B
\ B
<4 arc \ \\ C
a i
N
\'u
||________¥ A"'-II
b =l
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4. GREAT CIRCLE

A great circle is a circle passing on the surface of
a sphere and its plane cuts the center of the sphere.

In Simple words the great circle is any circle on
the surface of a sphere and its center and circle’s
center are the same.

An Arc of Great circle is the shortest distance
between two points on the surface of sphere.
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SMALL CIRCLE

Small circle is a circle on the surface of sphere and

its plane never cuts the center of the sphere.

Pictures are given as great as small circles.

SHAPE OF EARTH

Earth is anoblate spheroid. This means it

19

is spherical in shape, but
not perfectly round. It
has a slightly greater
radius at the Equator,
the imaginary line
running  horizontally
around the middle of
the planet. In addition



to bulging in the middle, Earth's poles are slightly
flattened.

Actually world/Earth is not sphere but for
navigation as navigators’ calculation considering as

sphere.
World/Earth Polar diameter is 12,714 Km

World/Earth Equatorial diameter 12756 Km

Polar diamoter
12704 km

Soerch Pole I
Equatoriy] diameter }:

I
|
|
|
|
< 12,756 km
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5. EQUATOR, POLE

EQUATOR is an imaginary GREAT CIRCLE on
the surface of the earth and it run on east-west
direction. Equator makes Zero Degree angle with

the center of earth and make 90 degree angles with
both the poles. Equator can cut earth with to two
hemispheres, NORTHERN HEMISPHERE and
SOUTHERN HEMISPHERE.

The equator is an imaginary line that runs around the middle
of the Earth. The line of the equator is right in between the
North and the south Pole. It divides the globe into two
different parts: The Northern Hemisphere and Southern

\ Hemisphere. - | /_};
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POLES

Earth have two poles North Pole and South Pole.
North Pole is the northern Tip of the earth and
South Pole is southern Tip of the earth.

NORTH POLE

GEOGRAPHICAL
MERIDIAN

ITROPIC OF CANCER
EQUATOR
TROPIC OF CAPRICORN

GEOGRAPHICAL  mMAGHETIC
MERIDIAN MET

SOUTH POLE

A geographical pole is either of two points on the
surface of a rotating planet. It is the place where the
axis of rotation meets the surface of the planet.

The north geographical pole of a body is 90 degrees
north of the equator. The south geographical
pole lies 90 degrees south of the equator.
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The North Magnetic Pole is the wandering point
on the surface of Earth's Northern Hemisphere at
which the planet's magnetic field points vertically
downwards. There is only one location where this
occurs, near the Geographic North Pole and the
Geomagnetic North Pole.

Magnetic ~~ \
Norgh Geographic
North Pole
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6. LATITUDE

LATITUDE is a SMALL CIRCLE parallel to
Equator towards Poles. LATITUDE is measure by

latitude  the angle at the center of

earth between equator
and the latitude or the
ARC at the surface of
earth between equator
| and present latitude, its
named BY North or South
Depending on Which

Hemisphere it is located
(Both are same value).
IR Value of Latitudes are

from Zero degree to 90 Degrees to North or South.

MERIDIAN

A (geographic) meridian (or line of longitude) is
the half of an imaginary great circle on
the Earth's surface, terminated by the North Pole
and the South Pole, connecting points of equal
longitude, as measured in angular degrees east or
west of the Prime Meridian.
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MERIDIANS are Imaginary SEMI GREAT
CIRCLES run between poles.

GREENWICH MERIDIAN AND LONGITUDE
GREENWICH is a place in ENGLAND and the

Greenwich meridian is the imaginary meridian
passing through the Greenwich. Greenwich
Meridian is the reference point to measure
longitude and it is considering as Zero Degree
LONGITUDE. Longitude is Named East of West
depending on, which side of Greenwich it lies. That
is if it lies west of Greenwich or East of Greenwich.

Its value can be Zero degree to 180-degree East or
West.
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Longitude is measured as the Angle at the center
of the earth between current meridian and the
Greenwich meridian or it is the arc at surface of the
earth between current Meridian and Greenwich
Meridian;

3= Greenwich
Meridian
0°0’

Greenwich, England is called the Greenwich
Meridian. This lineis the starting point for
longitudinal lines that run north-south and
converge at the poles.

The angular distance of a place east or west of the

meridian at  Greenwich,
England, or west of the
standard meridian of a celestial

".
,—\-v’ ’

object, usually expressed in
degrees and minutes.

b _—

\

ool
!
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7. Understanding of longitude Exercise

Sample refer international dateline is given on
earth as it drawn.
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e b
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Questions;

1) The vesselis at a longitude of 150 E and if she
has sailed 40 degrees more towards and Eastward
then what is the present Longitude of the Vessel?

In this case if vessel is sailing to eastern
direction so we have to add from 150 E 40 Degree to
east, we will get 170 Degree West.
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2) The vessel is at a longitude of 175 E and if she
has sailed 20 degrees more towards Eastward then
what is the present Longitude of the Vessel?

In this case if vessel is sailing to eastern
direction so we have to add from 175 E 20 Degree to
east, we will get 165 degree west.

3) The vessel is at a longitude of 155 W and if
she has sailed 60 degrees more towards Westerly,
what is the present Longitude of the Vessel?

In this case if vessel is sailing to eastern direction
so we have to add from 155 W 60 Degree to West,
we will get 145 Degree East.

4) The vessel is at a longitude of 177 W
longitude and if it has sailed 12 degrees more
towards Westerly then what is the present
Longitude of the Vessel?

In this case if vessel is sailing to eastern direction
so we have to add from 177 W 12 Degree to West
we will get 171 Degree East.

The International Date Line sits on the 180¢ line
of longitude in the middle of the Pacific Ocean, and
is the imaginary line that separates two consecutive
calendar days.
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It functions as a pointer to "magnetic north", the local
magnetic meridian.

International Date Line

B « AR imaginary
< , tine along the
&0 fongimice

meerichian  in the

.\.I.l - -

Pacific Ocenn
|- that represcnts
&

L5 ﬂI:.:rl.":III.I:-I

Today all navigators should be well familiar basic
requirement according trade and region changing of
ship’s time, normal practice is to maintain
arrival/departure in ports with local time that all

records ship/shore be same time and date at all times.

29



8. Introduction of Navigation
instruments/Equipment

Magnetic Compass

The magnetic compass is the main and important
navigation equipment on board, this is the
instruments which is showing
on board vessel’s direction and
using in navigation as main
compass.

It functions as a pointer to
“Magnetic north” the local
magnetic meridian, the
equipment equipped with
compass rose which is showing
North, East, South and
West on compass face.

Magnetic compass not
require any electrically
power.

On board additional
stored spare Magnetic
Compass and refill
compass liquid.
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Gyro Compass

The Gyro compass is using on board widely for
navigation compass is also to show direction of
vessel but system is not working without electrically
power. One of the important component contained
gyrocompass is a Gyroscope motor that register the
direction of true north along the surface of the earth
and it does not depend on magnetism.

Normally place in metal Box; Gyro Repeater;

NAVIGAT X MIK 1
DIGITAL GYROCOMPASS

Sextant;

A sextant is a doubly reflecting navigation
instrument that
measures the angular
distance between two
visible objects. The
primary use of a
sextant is to measure

the angle between an
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astronomical object and the horizon for the
purposes of celestial navigation.

Barometers

A barometer is a scientific instrument that is used
to measure air pressure in a certain environment.
Pressure tendency can forecast short term changes
in the weather. Many measurements of air pressure
are used within surface weather analysis to help find
surface troughs, pressure systems and frontal
boundaries.

All navigators should be take into account also
during using barometer there
is correction factor, factors is
calculating as follow height in
meter where actually taken
reading from sea level and
present temperature.

Table for reference only

Correction of Barometer Reading for Height Above Sea Level

All boromeser=. Al values pesitive.

Height Dutside temperature in degrees Fahrenhelt Height
in Feet |-20° |- 10° [ 0° 10° [ 20° | 30° | 40° | 50° | 60* | 70° | 80° | 90° [100° |in Feet
| Inches | Inches |Inches |Inches | Inches |Enches |Inche:r | Inches |Inche: |Inches | Beches |Inches | Baches
5 0,01 (001 |0.01 (001 |001 |0.01 (001 |001 (001 |O.01 (001 [001 |0.01 5

0.01 (001 |0.01 (001 (001 (0.01 |00l [0.O1 |0.01 (001 |00l (001 |0.01 1o
15 Jo0z |002 |0.02 |002 [002 |0.02 [002 |0.02 [0.0Z |0.02 (00Z (002 [0.02 15
20 J003 |0.0Z |002 |00Z |00Z (002 |00Z (0.0Z |00Z (002 |00Z (002 |0.0Z 20
25 Jo.03 003 |0.03 [003 |0.03 |0.03 |0.03 (003 [0.03 |0.03 |003 |003 |0.03 25
30 0.04 |0.04 |0.04 [004 (004 |003 [003 |003 |0.03 |0.03 [003 [003 |0.03 30
35 J0.04 (004 |0.04 (004 |004 (004 |004 (004 (004 (004 |O04 (004 |0.04 35
40 J0.05 (005 |0.05 (005 |005 (005 |004 (004 (004 (004 |004 (0.04 |0.04 40
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Chronometer

An instrument for measuring time, especially one
designed to keep accurate time in spite of motion or
variations in temperature, humidity, and air
pressure. Chronometers were first developed for
marine navigation, being used in conjunction with
astronomical observation to determine longitude.

Anemometer

Anemometer is one of the useful navigation
equipment which used to measure wind speed and
direction of wind, there are two type of anemometer
one of them is fixed anemometer and other is
potable anemometer (Hand anemometer, both of
them has same function.
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Whenever  using
paper chart for
navigation  without
ECDIS we have to
calculate from relative
to true wind direction
and speed and when
vessel equipped with
ECDIS  anemometer

reading we can get directly as both of them as

relative as true.

There are different type of anemometer one of

them

Looks like this as that is fixed normally on the

bridge (Wheelhouse).

34

The air flow
past the cups in
any horizontal
direction turned
the shaft at a rate
that was roughly
proportional  to
the wind speed.



Anemometer device getting reading from
anemometer cup which is placed outside
accommodation normally that is placed on Monkey
Island, on cup flowing air cup is turning as a
propeller by rotation of cup generated speed and
direction of wind which will display on

anemometer device.

Rate of turn indicator

On board the vessel the one of the important
instrument is rate of turn indicator, which is
displayed on the bridge (Wheelhouse) on visible
place close to steering stand.

Rate of turn indicator is instrument which is
showing rate a ship is turning in degree per minutes,
very useful instrument during maneuvering of
vessel to monitor in time movement of the vessel.

/

IH/I//
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=
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Rudder Angle Indicator

The Rudder angle indicator is one of the
important device in navigation, that is placed
normally on the Bridge (Wheelhouse) on bridge
wings Port and Starboard and engine room (Steering
Platform) that is placed on visible place for
rechecking by master or Navigators helmsman
following order as it given. Rudder angle indicator

is showing how much is putted rudder blade port or

-4 RUDDER ANGLE
INDICATOR

starboard.
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Steering gear system

Steering gear system is one of the important
system on board in navigation, this system gives for
navigators’ when vessel underway Steer turn port or
starboard side, steering gear effect is when vessel
underway, otherwise system is not effect.

Steering gear system that is starting from steering
stand (Location Bridge) to rudder (location aft in
sea) by movement of rudder vessel will get force to
turn accordingly.

—
MATH POWER “ MAIN POWER

e CONTROL POWER T CONTROL POWER
NFU BRIDGE e al
© oventons :
PHASE FAILURE PHASE FAILURE
MYOH. LOOK HYDR, LOGK

STEERING GEAR STEERING GEAR

EMERGENCY
No.2 PORT
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Radars

All sea going vessel using X-Band and S-band

radar on board for navigation.

Radar can detect
target on the screen
floating objects and give
us information as the
distance to the targets,
land, Etc., to avoid
collision. Radar has his
rotating antenna which
discovers the

surrounding area of the ship.

Few Full forms:

CPA- Close point of approach

TCPA-Time to close point of approach

BCR- Bow crossing (Target will cross ahead)

BCT- Bow crossing time

CTW- Course through water

STW- Speed trough water

COG-Course over ground

SOG-Speed over ground
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Automatic Identification system (AIS)

AIS is the one system for navigation which helps
seafarers for navigation to find the location of the
targets/Vessels.

AIS system updating own
ship’s data as require, including
navigation status.

Global Position System (GPS)

GPS is one of the main equipment which is
receiving and displaing on screen vessel’s
position/location
latitude,longitude,
this equipment
deeply wusing for
navigation.
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Electronic Chart Display Information System
(ECDIS)

An Electronic Chart Display and Information
System (ECDIS) is the system as an alternative to
paper charts.

The ECDIS in navigation become easier compare
to paper charts, as on ECDIS require less time to
work then on paper nautical chart for ship’s
navigating Officers.

Picture ECDIS Sperry Marine
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Navigation Lights

All Vessels/Boats requested to show Navigation

or other lights depends of situation but all of them
must be complied with COLREG in all-weather
condition.

¥ MAINS OUT

S ALT. MAINS OUT
i(\i@?
 righy oy P

Right | aft

At least daily base should be check and test
navigation and other lights, also all watch keeping
officer should be check before takeover watch
correct using of navigation or other lights according
weather condition and navigation status.
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Ship Whistle

Ship’s whistle/Horn on board provide to attract
attention other vessels/targets whenever it
requested, like in bad weather, fog, poor visibility,
high traffic etc., also to attract attention ship’s crew
in emergency. Ship’s whistle/Horn must be used
with complied COLREG (as per rules) or whenever
in emergency requested, any whistle should not be
mistaken when in use for others. The whistle should
be both manually and electrically operational from
the bridge (Wheelhouse).

~

o

E: SOUND SIGNALS




Daylight Signaling Lamp

Daylight signalling lamp and emergency
signalling device is used in the day time and also be
used during night, emergency signalling lamp is also
one of the instrument for ship’s navigating
officers/Crew, The energy source for lamp can be
provide from battery or can be directly connected
with main supply, the lamp should be enclosure
weather and seawater proof material, should be
provide with spare bulbs and battery charger cable

with adaptor.
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Voyage Data Recorder (VDR)

The voyage data recorder VDR is an equipment
which is installed on the bridge (Wheelhouse), the
system VDR recording various data Voyage details
and vital information in case accident investigation,

it is contains a voice recording system for a period

YAGE DATA RECORDER

of at least 12 Hours,
Navigating officers and
master must be know how
to save data before
overrating any data from
VDR, the clear working
instruction on VDR should
be display to work easily
whenever it requested.

i -
_r_‘r___,-'f
|
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Echo Sounder

The Echo sounder is one of the navigating

instrument which is installed on board, display on

the bridge (Wheelhouse). The instrument measure
the depth of water under keel/below the ship’s

bottom, Echo sounder working principle is

Auto Pilot

transmission of sound
waves and an audio
pulse  which  will
bounce off a reflecting
layer, returning as an
echo to the source.
It can be provide with
printer and minimum
require memory record
at least last 24 hours.

An autopilot is on board the vessel steering

system which without helmsmen can maintain




predetermined (Set) course, it is controlling from
Navigation Bridge (Wheelhouse).

Bridge Navigation Watch Alarm System
(BNWAS)

A Bridge Navigational Watch Alarm System,
this is the automatic system which give sound signal
if ship’s officer during the navigation, watch falls
asleep or absent for that time period which is exceed

that period whichever time is set and active in
BNWAS.

The purpose for BNWAS is to safe watch
keeping at all times on the bridge during
Navigation/Bridge @ watch and in  case
Officer/Operator not alerted on time to reset alarm,
then alarm will alert other officer and Master.

P DE%%EWAE ALARM. o

Reset Button

2n:
1st OFFICER
CHIEF
E OFFICER\

DEAD MAN

PREV/ARIL.
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Speed Log

Speed log is one of the navigation equipment
which give us information about the ground speed
reference how water flowing by hull.

The speed log working Principe is deep water
STW- Speed through water and shallow water
mainly SOG-speed over ground.

/ MAN
[ speeo

NAVIKNOT W1l

The Global Maritime Distress and Safety System
(GMDSS)

Very high frequency; (VHF)

Very high frequency (VHF) in navigation use for
radio communication ship to ship or to shore station
and broadcast messages whenever is requested in
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vicinity, Normal signal transmitting range in
normal weather condition approximately is 60
nautical Mile.

o Channel 16 (156.800 MHz) — Distress, safety
and calling.

o Channel 13 (156.650 MHz) — Internship
navigation (bridge-to-bridge)

o Channel 70 (156.525 MHz) — Digital Selective
Calling.

MF/HF Radio station small introduction;

The MF/HF station/system’s primary purpose is
to improve communication for the world shipping
industry ship to ship to shore and vice versa,
whenever need any assistance/help vessel in
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distress, rescue operation, etc., broadcast
information in long range voice broadcast.

| MF/HF DSC

;D50 (;TEST
© @&

o] PRINT
(onee)
( ) FILE LOG
CALL ¥ cas o_mn&x =
€ 69 Ps)

GMDSS Radio station MF/HF is equipped with
transmitting-receiving system Tx/Rx system,

Which allows the operator to either transmit or

receive
information by
voice or send
DSC (Digital
selecting Calling)
with digital code
on the MEF/HF

various

frequencies, select nature of message in case of the
time allows before sending any alert, it will be easy
for receiver operator for understanding,

49



This transmitted signal will automatic ring to
another MF/HF radio station with allocated MMSI
number accordingly operator can verify nature of
message and some minimum information, like
Position, MMSI number, Type of

Broadcast, etc., operator can act accordingly as

For Reference only requested final decision
with master in case need
RT FREQUENCY .
to deviate from current
4207,5 kHz passage and taking part
6312,0 kHz some like SAR (search
and rescue operation)
8414,5 kHz and so on.
12577,0 kHz
16804,5 kHz

Navigation Telex (NAVTEX)

Navigation Telex (NAVTEX) this is the one of the
navigation equipment which allows to receive in
range like Navigation, Meteorological warnings and
forecasts, also urgent, safety and distress messages

on international frequency 518 KHz and also Local
490 KHz.
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The NAVTEX system should be selected and
activate according NAVAREA region NAVTEX
station (Refer ALRS) and in order should be on auto
mode that all messages to print as soon as it is
received, OOW all messages should be act
accordingly.

NAVTEX RECEIVER

PUSH TO OPEN Esso © ERROR i
s i

ZCZC EAso_
26 2045 UTC OCT 18
“DASTAL WARNING

NROZ CVPRUS TURKISH RADTOD
TM-ORTANT

Inmarsat-C

Inmarsat C is a two-way store and forward
communication system that transmits messages in
data packets in ship-to-shore, shore-to-ship and
ship-to-ship direction.

Inmarsat-C has transmitter and receiver unit,
distress function — destress button to activate
destress alert to protect crew and Vessel, whenever
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activating distress button (Press distress button and
hold) it is taking 1-4 second to transmit alert.

Basic messages, Enhanced Group Calls (ECG),
maritime safety information, weather reports,
Piracy messages, Navarea messages, Etc.,

As per area on Inm-C satellite and Navarea region
must be selected and force/Act accordingly by
operator.

File Edit Transmit EGC Reports Logs Options Setup Position StopAlarm
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INMARSAT Coverage Map & Land Earth Stations (LES)

178C 175{:\
iR ror POR

To:: 872 Toi: 872

Tuc 582 The 582

Search and rescue transponder; (SART)

A search and rescue transponder (SART this is an
electronic device automatically react only on X-
Band (3-cm a 9 GHz) Radar and it will detect on
screen 12 Dots, SART transponder used to easy the
search ship in distress or a life raft.

The S-Band radar (10 cm) can’t detect SART.
Normal transmit ion range is approximately 8.0 Nm
from SART.




Emergency position indicate radio beacon
(EPIRB)

The EPIRB is one of the main equipment in case
of emergency, normal frequency for EPIRB is 406
MHz.

Emergency indicate radio beacon (EPIRB) can
provide hydrostatic release unit mechanize this case
EPIRB will activate automatically when vessel will
go down 2-4 meter in water or can activate manual

whenever requested.

There are three types of
messages:

During GMDSS communication
according to the situation and
condition should use different type

of messages for
o8/121.5 nr . . .
A=t =4 Sending/Notification.

Rescue Ale
Satellite

Rescue

E ‘ Centre




‘Distress-Mayday
‘Urgency-Pan-Pan

- Safety- Security

Safety, Urgency, Distress Message;

Safety
Safety message is knowns as a Security Call.

A security message contains information
associated with the safety of vessels at sea.

Safety message is to draw attention to others
about navigation warnings, gales warning Etc.,

DISTRESS AND COMMUNICATION
FREQUENCIES

Digital Narrow-band
selective calling direct printing
(DSC) Radiotelephony (NBDP)

Channel 70 Channel 16

2,187.5 KHz 2,182 KHz 2,174.5 KHz

"
4,207.5 KHz 4,125 KHz 8. 177.5 KHz
6,312.0 KHz 6,215 KHz 6,268.0 KHz
4 8,291 KHz 6.5 KHz
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Urgency
An Urgency message known as a Pan Pan Call.

“When the station has anurgent message to
transmit concerning the safety of the ship, aircraft
or person. It is used where there is no imminent
dangerto the ship or person andimmediate
assistance is NOT required.

Distress
Distress message is known as May Day call.

A distress call is the most serious level of
emergency. It applies to any situation where a
person is threatened by grave and imminent danger
and requires immediate assistance.
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9. Primary and secondary method of
position fixing

This is the most important element for passage
planning for safe navigation position fixing on each
leg Primary and secondary method on Chart/ECDIS;

There should always be at least two method of
position fixing.

It means that during position fixing we should
avoid Error/Mistake whenever plotting position on
Chart/ECDIS and plotting position should be
checked by other source, primary with secondary
method.

In open sea primary method of position fixing is
GPS as we can’t see fixed object in open sea to use
other method of position fix and Secondary method
we can use “Celestial fix”

In coastal navigation, where fix object is visible,
primary method of fix position will be “Visual Fix”
and Secondary Method “Radar Fix”

Main idea is that “Visual Fix is more priority in
navigation than Radar Fix.
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If In coastal verify Radar conspicuous Object so
primary fix position will be “Radar Fix” and
Secondary Method should be “GPS” fix position.

»

In this case “Radar Fix” is more priority in

navigation than “GPS fix”

Normal order primary method position fixing in
coastal navigation where posibile for reference.

Visual
Radar
GPS

Normal order primary method position fixing in
open sea/ocean passage.

GPS

Celestial observetion/Fix
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10. Various Position fix method and
intervals

For passage planning most important element is
position fixed interval.

There are many of position fixed method on chart
or on ECDIS, some of which are:

-Celestial fix by using Sextant
-Visual fix

-Radar Fix

-GPS

-Parallel Indexing

-DR Dead reckoning

-By two/Three bearing

-LOP Line of position

XN W=

-Running fix

- Frequency of position fixing, all navigation
officer must use at least two methods as possible
which can be rechecked, position are plotted
correct/source giving are reading correct or not.
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-Very important for navigation is that between
of two plotting Position vessel do not have to reach
dangerous point/area.

Basic Symbols for Position Fixing as follow for

reference only

DESCRIPTIVE
SYMBOL LABEL MEANING
FIX AN AUCUUMATE POSITION DETERMINED WITHOUT

©

REFERENCE TO ANY PREVIOUS POSITION.
ESTABLISHED BY VISUAL OR  CELESTIAL
OBSERVATIONS,

AN

A RELATIVELY ACCURATE POSITION,
DETERMINED BY ELECTRONIC MEANS. THIS
SYMBOL IS ALSU USED FOR A FIX WHEN
SIMULTANEOQOUSLY FIXING BY TWO MEANS, eg.
VISUAL AND RADAR: SOMETIMES USED FOR
RADIO/NAVIGATION FIXES, WITHOUT REFERENCE
TO ANY FORMER POSITION.

DR

DEAD RECKON POSITION, ADVANCED FROM A
PREVIOUS KNOWN POSITION OR FIX. COURSE
AND SPEED ARE RECKONED WITHOUT
ALLOWANCE FOR WIND OR CURRENT.

ESTIMATED» POSITION. IS THE MOST PROBABLE
POSITION ©OF A VESSEL, DETERMINED FROM
DATA OF QUESTIONABLE ACCURACY, SUCH AS
APPLYING ESTIMATED CURRENT AND WIND
CORRECTIONS TO A DR POSITION.

10.1. - Celestial fix by using sextant

Celestial Navigation is one of the oldest method
for navigation, there are require navigators to use
instrument which is calling Sextant, to find the
angle between a Star/Planet and the horizon, by
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¥ First Celestial body

Map or Chart

The Earth

¥ Second Celestial body

sextant altitude of celestial body. Navigators
respective should know how to use almanac and
Norie’s nautical table.

(Almanac and Norie’s table some pages for
exercise purpose refer end of this book)

10.2. - Visual fix

A visual fix is one of the important method in
navigation in order to verify and fix vessel’s
position, to fix position using compass with azimuth
ring and taking bearing on two or more object same
plotting on chart where there are crossing each
other this is visual fix position of the vessel.

- Take at least two bearing on different fixed
objects by repeater and plot on Chart/ECDIS where

61



there will

1145 crossed each

other we can

I . ,
verify  vessel’s

position actually

Visual Fix
on chart.

- Visual position can verify by Two/three or more
bearing and on crossing point we will be getting
own ships position.

Note- never take bearing on floating objects like
Buoys, etc.

10.3. - Radar Fix

Radar fix position is using radar for position
fixing which can verify on radar by using bearing
line and distance, or two/three bearing, two/three
range where there crossing each other, etc.,

Range and bearing Three range fixed position.
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An unestablished radar is the best when using
three ranges to fix you position.

In case ECDIS fitted with radar overlay- then
navigators can use with switching on function
overlay and verify and plot directly from ECDIS
radar fix position.

10.4. - GPS

The global navigation satellite system (GNSS)

positioning for receiver's position is derived through
the calculation steps, or algorithm, given below. In
essence, a GNSS receiver measures the transmitting
time of GNSS signals emitted from four or more
GNSS satellites (giving the pseud orange) and these
measurements are used to obtain its position.

Actually now days, normally at sea vessel’s using
GPS, still other systems are under constructions.

GPS normally using WGS-84 Datum.
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GPS
Satellite

s Ranging

W T / Signals

= Correction ’
Signal

* Sources of Error in GPS

Obstructions - Buildings & Tunnels, Metallic Structures, Dense Foliage, Terrain
Environment - Aimosphere & Weather (minor effects)

Selective Availability - Intentional errors by DoD (disabled May 1, 2000)
Multipath - GPS signals reflect off of structures causing timing errors

DGPS (Differential GPS) is essentially a system
to provide positional corrections to GPS signals.

DGPS uses a fixed, known position to adjust real
time GPS signals to eliminate pseud orange errors.
An important point to note is that

DGPS corrections improves the accuracy of
position data only.

Whenever we are close to land or DGPS station
we receive an additional correction signal from
DGPS Station which make our position fix more
accurate.

64



10.5. - Parallel Indexing

Parallel indexing is one of the important method
used as a measure to monitor the progress of a vessel
on the track and to minimize the cross track
distance and to keep vessel at a safe distance from
the shoreline or rock etc., Thus parallel indexing is
a method to alert Mariner that he has come close to
a navigational Hazard.

Island|

10.6. - DR Dead reckoning

In navigation, dead reckoningis the process of
calculating one's current position by using a
previously determined position, or fix, and
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advancing that position based upon known or
estimated speeds over elapsed time and course.

Note - whenever plotting position Dead
Y. reckoning should be take
o,Q/\ K’/ § into consideration that
S Vi factors such as wind,
| ) / 9 .
§° Q¢‘ current and etc., which
(o) = . . .
C E qo,Q b'\, will effect mainly in
© Q@Q' navigation can’t clarify
, ? properly if in plotting
A time we will not
oS
9 calculate, so we must be

as much as possible and
more carefully whenever
using dead reckoning
plotting position.

10.7. - Position Fixed by Two Bearing;

To plot the position by using
bearings of two objects, take the bearings of both
the  objects simultaneously. @ Now  draw
the bearing of these objects on the charts. The point
where these two bearings (position lines) where
crossing will be the ship's position.
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Point A
Cape Jones

| o
illigan's
| Lighthouse

10.7. - Position Fixed by Three Bearing

When compass bearings are taken of three
marks, where all three line crossing at one point
when plotting on Chart/ECDIS this crossing
point will be ship’s position using by three

bearing.
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10.8. LOP Fixed

The use of LOPs of several navigational aids to
obtain a position fix.

Line Of Position (LOP): we can use two/three LOP
to fixed LOP fix position, for position fixing LOP
using on ECDIS, if ECDIS is activating with Radar
overlay we can directly take Two/Three LOP and fix
position or we have to transfer data (Note down)
from radar to ECDIS and plot LOP.

We can use for LOP fix position by two/Three
Bearing or distance etc., to fixed position.

Two LOPs intersect
at our position fix

Adding a third

LOP creates \#

a triangle \ 3
#l
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10.9. - Running Fix in Navigation

In this case it is possible to obtain a
useful fix using two position lines taken at different
times on the same mark, known as a navigational
running fix or a transferred position line.

The sequence to plot a running fix for real is as
follows.

1. Take the first bearing, note the time and log
reading (distance run). Plot this first bearing on the
chart.

2. Sail for a set time on a steady course, 1 hour
1S common.

3. At the end of the hour take a second bearing,
note the time and log reading again.

4. Plot this second bearing on the chart.

5. Chose any point along the first position line,
and plot a line to represent the distance and
direction the vessel has travelled (the Water Track).
You can draw this line from any point on the first
bearing because if you chose two different places on
the bearing and plotted the water track they would
both end on a line that is parallel to the first bearing.
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6. At the end of this Water Track draw a line

that represents the distance and direction that the
tide has carried the vessel (the Tidal Vector).

7. Crossing the end of the Tidal Vector, plot a
line parallel to the first position line, the vessel is
now on this line. As it is also on the second position
line where the two position lines cross is the vessel's
position.

Running Fix / RF Position Problem/Exercise

Example steering 080 degree Speed is 8.0 Knots,
take on Alfa rock bearing 045 Degree and plot on
the chart at 0900 hours local time, after 30 minutes
at 0930 hours local time take new bearing on same
Alfa rock 15 degree and plot on chart, so now

calculate
distance
] vessel sailed
Al from 0900 to
09:30  hour

il Local Time.

There is
formula
D=SXT/60

0900 *

0930
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D is distance in nautical miles.

S is Ship’s speed

T is time in minutes

Calculation; D= S 8 Knots x 30 T minutes / 60
minutes, D is equal 4.0 Nautical Miles. Measure on
chart Lat scale 4 nautical mile and mark on chart 4.0
Nautical mile. From 09:00 hour Local Time use the
parallel and transfer LOP where this second bearing
and transfer LOP crossing each other’s we are

getting running fix RF position use by one fixed
object.




11. True and Relative Bearing

TRUE MNORTH

’ SHIP
CENIEHLI NE
e
TRUE e
BEARING ~
o0 DEGREES -
RELATIVE
BEARING

45 DEGREES
AN

SHIP
<</; ={ \TARGET

In Navigation relative bearing is angle clockwise

from vessel’s heading to object.

In navigation True bearing is angle which is
measured clockwise from true north.

This case vessel’s heading is 45 degree, relative
bearing is 45 degree on target and true bearing is 90
degree as picture is shown.

There are simple formula for calculation true and
relative bearing;

Convention of bearing.
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True bearing=Relative bearing + True Heading

(Subtract 360 degree if sum is greater than 360
degree)

Example:

Relative bearing = 210 degree
True course= 250 degree
True bearing=460 degree
-360 degree

True bearing=100 degree
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Relative bearing in navigation normally using for
collision avoidance to verify location of target from
own vessel.

Example we are sailing with heading 090 Degree
on our starboard side noted buoy on  bearing
(Relative bearing) 135 Degree calculation true
bearing

True bearing=Ship’s heading + Relative bearing
True bearing=90+135
True bearing=225 Degree

We can calculate with same formula if we know
True bearing and ships heading so calculation:

Relative bearing=True bearing-Ship’s Heading

Relative bearing=225-090

Relative bearing=135 Degree
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12. True Wind calculation

The pressure difference between two locations is
called a pressure gradient.

The force that actually moves air as wind is called
the pressure gradient force.

Example true wind calculation;

Wind Speed on anemometer-8.0 Knots on port
side-100 degree

Vessel’s course-108 degree
Vessel’s Speed-11.0 knots

Take chart and on compass rose draw 108 degree
direction our vector/Course and measure 11.0
Nautical mile as vessel speed is 11.0 Knots and give
name example point (A)

When wind on anemometer is from port side so
our course is 108 degree, minus 100 degree

We are getting 008 degree vector on compass
rose mark direction of vector and point (B) on 8.0
Nautical mile from compass rose.
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Now true wind vector join from point (B) to Point
(A) and transfer this vector parallel by ruler to
center of compass rose and check degree direction
of true wind and calculate by divider how much
true wind speed, we are getting around 135 degree
true wind coming from NW and Speed 14 Knots.

When on anemometer that is from starboard side
this case course plus anemometer reading in degree.

¢ Direction of wind calculated from 0-360
Degree

* Normally at sea saying that wind flowing to
compass

* On board the vessel have normally fix
anemometer or manual anemometer

* In case we have calculated in meter second
we have to convert in knots so 1 Knots equal to
0.5144 meter per second (mps)

¢ Example 29 knots = 15 mps

After calculation we can use normal beau fort
scale to check wind force as bellow sample;
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Compass rose for reference only

The Beaufort Scale

This scake of wind speeds dewvised in 180S by Sir Frances Beaular is =til m use
oday

Speecd S
Force % enl¥ Conditions
o <1 <1 Calm. sea ke a maror.
1 1-3 1-5 Light air. npples only.
Light breeze. small wavelets (0. 2m}. Crests
2 <-6 €-11 pave a glassy appearance
Gentle breeze. large wavelets {(0.Em). cresis
3 7-10 12-19 begin to break
a 11- 20-29 Moderate breeze, small waves {(1mj}, some
16 white horses.
17 Fresh breeze. moderate waves (1 _8mu), many |
S 21 30-39 vhite horses. »
22- Strong breeze. large waves (3m}, probably
s 27 40-50 ome spray
- 28- 51-61 Near gale, mounting sea (4m) with foam
33 blown in streaks downwind
= 34- S2.Ta Gale. moderately high waves (S5 _5Sm), crests
400 braak b speindritt.
o 41 - TE-ST Strong gale, high waves (Fm), dense foam,
AT wisibkvility affected. I
10 45 B Storm. werny high wawves (9m). heavy saa roll,
55 1032 wisikility impaired. Surface generally wiite
11 56— 103~ “eolent storm, excapisonally high wawes
=3 118 (11}, Wisiility poor.
Hurricane, 14 wawes, ar filled with foam
12 -4 Lt Aand spray, wvisikdlity beed
Welanre hmgl‘- s quobed are approximaiely ose ihat may be esgected in the
O SedE. In enchioSed waledS e WS es vl B sn‘-.aller arnd Slesper. Felckh

depth. mll heavy rain ard tide will also atfect their height, and thee will also
usizally b @ e ling Berteesn any imcresse ;e evind and the oonsogquee i
imCre@se e ses
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13.Set and Drift

The term “Set and Drift” this is the external
forces which is effect the vessel and deviating from
intending true course which vessel is steer, this
means that external factors affecting on vessel
pushing various side or direction and we have to
deeply clarify as navigator about this problem.
Starting time we have to understand what is the
current? What is the ocean current, ocean current
is horizontal movement of water movement from
one place/Location to another.

This is happening by: meteorological effect,
wind, temperature different, etc.

Marines all times must be monitor set and drift in
navigation. Set is the current direction.

Drift is current speed.

With simple explanation if vesel speed is 9.0
knots through the water traweling with same
direction of current 2.0 knots, then speed over
ground is 9.0 knots + 2.0 knots and vessel’s true
speed is 11.0 knots.

The speed of the vessel and speed of the current
can be added or subtracted from each other.
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14.Exercise Set and Drift CMG, SMG, DR

The steps for using a chart to fix your position,
determine the dead reckoning, finding set and drift,
course made good, and speed made good.

Fixed your position on chart at 0700 Hours Local
Time, Course 090 Degree True,

Speed 5.0 Knots.

We need to verify at 0745 Hours local time
vessel’s position as Dead Reckoning (DR) Position?

D=S x T/60
D=5 Knots X 45/ 60
D=3.75 Nautical Mile

We verify from departure last known position
from 0700 Hours Local time vessel travel to 3.75
Nautical Mile.

This DR position we can mark on chart at 0745
hour Local time.

As we have plotted DR Position at 0745 hours
local time same time we have fixed actual by other
method used example Visual, Radar, GPS, Etc., and
plotted on chart at 0745 hours local time, Now we
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have got that really vessel position and found
different between DR and actual plotting fixed
position at 0745 hours local time, this case have to
join position from DR to new position and check
this direction on compass rose found direction is 161
Degree this is calling “Set” distance from DR to new
position we can measure and found “Drift”

Formula; S=D/T S=1.2/0.45 S=1.2/0.75 S=1.6 Knots
Set all times in degree and drift all times knots;
Set=161 Degree
Drift=1.6 knots
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Now we can found how actually vessel travels on
which direction we can connect first fixed position
which we plotted at 0700 hours local time to last
fixed position which we fixed from one of the source
on chart and check direction on compass rose, we
can verify Course Made Good “CMG” this case 107
degree, next we can verify Speed Made Good “SMG”
how fast we actually travel measure distance on this
leg from 0700 to 0745 hours local time this found
D=4.4 Nautical Miles.

Formula; S=D/T S= 4.4 / 0.75 S= 5.8666 Knots
SMG = Around 5.9 knots

CMG=107 degree
SMG=5.9 Knots

Previous

Fix Position Present DR Position
Course & Speed Vector

Present
Fix Position

Actual Current Trianale
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Simple dead reckoning calculation;

Calculate dead reckoning first of all plot/fix
position with time 1000 hours local time by some
source example use Visual, Radar, GPS etc.,

-We know our speed example 10.0 knots

-We know our course is 145 Degree true

-We have to verify vessel’s position by dead

reckoning at 1045 hours local time?

So we will draw course from our fix position 145
degree true,

We will calculate distance how much vessel can

passed in 45 minutes as formula

D=S x T/60 D=10x45/60 D=7.5 Nautical Mile

We will measure start point distance from 1000
hours local time and fix position (DR) to 7.5 nautical
mile with time 1045 Hours Local time on our Leg.

Picture for reference purpose only

Start point

Water track

Dead reckoning
position

DR
Time and
log reading
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15. Passage Plan, ECDIS Safety Settings

Passage planning / voyage planningis
procedure to develop a complete description of a
vessel's voyage from start to finish.
The plan includes leaving the dock and harbor area,
the en route portion of a voyage, approaching the
destination, and mooring, the industry term for this
is 'berth to berth'.

Everyday mariners are planning deep sea
voyages along major trade routes, sometimes
under harsh weather conditions, ice hazards and
other environmental features. This is another
article in our Bridge Procedure Series, aiming to
give bridge crews and shore based staff a greater
understanding of an  efficient passage
planning across the busiest trade routes and new
route additions.

There are 4 actual stages to be followed when
preparing a passage plan

1+ stage: Appraisal
27d stage: Planning
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3 stage: Execution

4 stage: Monitoring

1+ stage: Appraisal

Appraisal is the initial process during which the
risks are identified and assessed, to ensure that the
vessel passage plan is safe. Amongst the factors that
should be considered during the appraisal of a
passage plan is navigation, berthing requirements,
mooring and tug operations, port entry
requirements, security and anti-piracy measures,
strength and stability, MARPOL Special Areas,
national or regional requirements, passage plan
amendments etc.

2nd stage: Planning

There should be undertaken a planning for any
one section of the vessel passage plan using either all
electronic or all paper charts rather than a mixture
of chart types. Whether planning using paper chats
or ECDIS, the plotting of the route should follow
established conventions and include the pilotage
phase, the ocean phase and coastal phase.
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3 stage: Execution

During this stage it is recommended that the
Bridge Team get in touch with the passage plan and
make sure that the ship would navigate in
accordance with the developed plan. Moreover,
there should be taken some actions, as long as the
ship departs. Firstly, the speed should be adjusted
based on the ETA and the expected weather and
oceanographic conditions, in order to be on time at
its port of destination. Additionally, there must be
taken into account the availability of water and fuel
on board, for the prevention of any shortage during
the voyage. In case the ship uses ECDIS, there must
be set the appropriate limits regarding the safety
settings.

4 stage: Monitoring

It takes part throughout the voyage trying to
check the position of the vessel, to ensure that it
remains within the safe distance from any danger
areas. The voyage is always safer when there is
conducting a continuous monitoring of the ship’s
progress along the pre-planned schedule. In case of
any emergency situation, if the navigation officer
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feel it is necessary to deviate from plan, he should
inform the master and take any action he think is
better for both the ship and its crew. As in this stage
of vessel passage plan all deck officers contribute
their part in the plan, they must indicate personal
characteristics such as good seamanship, experience
and personal judgement.

15.1 ECDIS Safety Settings

The ECDIS today is one of the important system
on board for navigation, at least on board there are
two independent ECDIS, some of vessel we can find
Except Two additional ECDIS as it will be provide
for passage planning purpose (Working ECDIS)
important thing is that each leg should be set
parameters as it calls ECDIS settings which is verify
during passage plan by Navigation officer with
Master before voyage will start, there are main four
Setting, which are Calling; Shallow Contour, Safety
Contour, Safety depth, Deep Contour.

This setting during voyage as per passage plan
will change with permission of master and follow as
require.
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Different shipping company has mainly same
setting requirement as it is minimum standard
requirement, but we can find out some company
where there making setting more than basic
requirement (Meaning increasing settings on best
side) purpose to avoid in some circumstances critical
situation that was not late attention and all
navigation officer to be in advance attack attention
in time by alarm or warning signals which will
appears/ (give us) ECDIS due to crossing or
approaching some of the inserted contours in ECDIS
to pay attention and act accordingly.

Shallow Contour; This setting does not trigger
the alarm on ECDIS it is normally equal the ship’s
static draft or it can be set less than draft where
vessel on this setting can run aground.

Safety Contour, Safety Depth; This setting
(Safety Contour) give alarm warning signal on
ECDIS this is the meaning that vessel entering this
Contour, This setting is calculated as safety depth
we can say and can enter same value for safety
depth, where vessel with her static draft can
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navigate safely, that setting we can call also
maximum calculation draft.

Safety Contour, Safety Depth=Vessel draft (Static
Draft) + squat+ allowance external factors  (Wind
age + Trim + Heel, Etc.) + (Company UKC Policy).

Note; One of the important point is for
calculation of Safety Contour, Safety Depth, if
calculated value is less than Static Draft + CATZOC
so in this case take consider for inserting ECDIS
setting Safety Contour, Safety Depth will be value
(Static Draft + CATZOC) Only.

Deep contour; this setting does not trigger the
alarm on ECDIS, setting can set twice of maximum
calculation draft of the vessel or four times of
maximum calculation draft, some of the company
has requirement that deep contour setting to set as
maximum calculation depth of water where vessel
can anchor safely.
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16. Abort Point

Abort Point, Contingency anchorage, Anchor
swinging circule, Wheel over point, No Go Area.

During passage plan one of the important
element is abort point which should be plan in
advance and marked accordingly on the
chart/ECDIS same should be mention in passage
plan.

Abort point normally used before entering port
channel congested waters etc., that is depends safe
sea room, safe depth of water, where vessel can turn
back from last know position which will be
calculated in advance.

There are for all vessel's maneuvering
characteristic which is normally display on the
bridge (Wheelhouse) where we can find in ballast
or laden condition how
much sea room require
- for vessel to turn back on

various speed, abort point
calculation recommended

ABORT POINT

on worse condition.
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Abort point is the position/Point where after this
point there is not sufficient sea room for the vessel
to turn around and return back.

Turn For reference only;

Picture turning circles looks as shown for reference

TURNING CIRCLES AT MAXIMUM RUDDER ANGLE

EP WATER

- waTER
cuLL seeestarCKE T EsT 1MaTeD) HALF SPEEQCBALLAST EST IMATED)

FERRT

oot mimd Cheis wre> BB st Tieei(n-0 18>
CEER LATER n. HAlr Seres
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16.1 Contingency anchorage;

One of the important element during passage
planning is contingency anchorage, contingency
anchorage is the same as abort point should be mark
on chart and same must be mention in passage plan.

During passage can be use many of contingency
anchorage.

Contingency anchorage normally verify and
marked on chart in channel entering port congested
water, navigation in TSS, Etc.,

Purpose for contingency anchorage mainly is in
case of engine failure, black out, Etc., that vessel can
safely anchor during voyage.

Picture contingency anchorage for reference

; Contingency

N / e anchorage is the safe
..,Q
> anchorage place where

e )
3 2 Ol sin lx N
poe A 0 W% vessel can anchor
LI s e W safely  during the

g Cortngety Voyage/Maneuvering.
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According vessel’s dimension all vessels’ have
their characteristic about the how many shackles
safely can use in ballast or laden condition, this is
depends of many factors, example; Capacity of
winch, time movement of anchor system, due to
many factors calculation making safe side in worse
case maximum water depth for safe anchorage.

16.2 Anchor swinging circule

In advance, planning to anchor and after drop
anchor should be calculate swinging circule where
vessel safely can swing around the anchor due to
changing current direction, wind, Etc., there is
simple formula to calculate swinging radius.

Picture for reference only.

Swinging
Circle/Radius =
No.Of shackles x
c§ : Length of shackle +
T P Vessel’s length over

all (LOA)

LOA of Ship in mtrs
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Example-Exercise:

No. Of Shackles Used — 5
Normally one shackle=27.5 meters
Taken this case LOA-183 meters
5x27.5 + 183 = 320.5 meters

To convert in cable 320.5/185.0 = 1.73 cable will
be swinging circle from ship’s anchor drop
position.

16.3 Wheel over point; During passage plan
should be pay attention wheel over point, this is one
of the important element during passage planning
during drawing the course that vessel do not move
in dangerous or shallow water when vessel altering
course to join next course/Leg safely.

Pictures is only for reference

Qr-r) Cong
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Wheel over point is the point where vessel can
start turn to join next course safely, especially must
be take into account when there is major alteration
of course.

There is formula to calculate wheel over point
Radius = average speed x 0.96 /ROT
Where 0.96 is fix value

Where ROT and speed can be taken as per the
Particular ship's maneuvering characteristics and
speed in advance we know as per charterer’s request
and Master’s decision.

Introduction of one of the marking wheel over
point is as follows:

1. Measure by divider radius as per formula and
draw one arc old and one arc on new course from
point of alteration course around on distance around
one nautical mile depends of leg length.

2. Make parallel line one from old course and
one on new course on that point where arc is
rounded off.

3. We are getting center of new and old course
where this parallel line crossing each other and by
divider measure distance will be same make new arc
this arc will touch one old and one new course
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4. Now on old course where arc is touch add
our ship’s LOA we and mark point.

5. Transfer from new course parallel line on
marking point which is wheel over line “WOL”

Exercise;

Radius = average speed x 0.96 / ROT
Radius=13 x 0.96 / 20
Radius=0.624 Nautical Mile

16.4 NO GO AREA

One of the important element during passage
planning is to draw on chart NGA.

No go area is the water/place/area where vessel
do not have to go due to shallow water or place
where not safe navigable water.
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During passage plan we have to calculate safe
water for vessel in ballast or laden condition and

accordingly we can verify safe water depth and
consider which will be NGA.

Picture shown NGA for reference

T~ SHIPS
COLRSE
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17. Introduction of Tide

Tide is the periodical rise and fall in the level of
seas.

In navigation middle of ocean there are large
depth of water and tide range is small, horizontal
movement of water is very small.

HW

Tidal Heights
Section

3
SN
>6

i
,:p
S
&

Lw Lw

There are high tide and low tide which in
navigation call tidal range.

Today in marine industry for navigators’ provide
ATT (admiralty tide table) where we can found
easily every hours where applicable tidal stream tide
level and can calculate depth of water on various
time and place, tide is important in navigation
during under keel clearance calculation whenever
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not enough depth of water as charted for safe
navigation.

Picture shown example for reference

Height of Sea level
tide =4m

 + Chart datum
Charted w:::ft: 10Im
depth = 10m

-777777' Sea bed
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18. ECDIS work, CATZOC, abbreviations,
Symbols

The ECDIS today almost for all vessel is primary
purpose for navigation, one of the important
element is that all navigation officer should know
what is the CATZOC and how to calculate on
different depth CATZOCG;

CATZOC is accuracy of the chart.

Picture from ECDIS for reference only

Clapt g ydhen

During passage plan navigation officer must
check CATZOC on each leg and verify with master
if all legs complying with UKC policy under ZOC
where vessel intending to pass/Navigate.
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Picture for ZOC calculation reference

Zone of Confidence

(ECDIS Symbol) Position Accuracy Depth Accuracy
Py e 5 Meters 0.5 Meters + 1% of Depth
A1
A2 % > 20 Meters 1.0 Meters + 2% of Depth
B R 3 50 Meters 1.0 Meters + 2% of Depth
C G=%» 500 Meters 2.0 Meters + 5% of Depth
D 5 = Mare Than
¥ 56 ) More than 500 Meters 5 4 yveters + 5% of Depth
U U] Not Assessed Not Assessed

On ECDIS this function during normal
navigation is off, but whenever requested all bridge
team personal should be know how to check and get
on. all navigators before takeover/handing over
watch should make sure there are safe navigable
water on planning course/ahead, calculation for
UKC should be base on ZOC or squat with company
policy whichever is greater.

Example ecdis picture is showing when ZOC is
on in this area with 5 Star where we are indtending
to pass water depth is 12.0 meteres we have to
calculate ZOC on pointed depth.
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1+(12x2%)=1.24 Meters
Z0C=1.24 Meters

one of the important thing in navigation is that
at all time on ECDIS msut be set compliance scale
for safe navigation, scale frequanctly must be check
by duty officer and make sure following procedure.

Scale for reference on ECDIS

Abbreviations for seabed as follows

Usage Band Marne Scale Range | Available Compilation Scales
1 LB o e SO
1500000
2 General 1:1B0000 - 1:14%359449 FOO00D
350000
180000
3 Coastal 1:45000 — 1:17550 SO000
A 5000
4 Approach 1: 22000 — 1:44884 ALY
2 Harouir 1700 = 172 1 1A
BO0DD
=] Herthing = 14000 A0 and larger

CHART SEABED ABBREVIATIONS
Bottom Type Bottom Texture Color/Contrast
S—Sand for fne—fine wh—white
M—Mud bk or brk—broken bl or bk—black
Clor Cy—Clay sy or stk—sticky bu—blue
Sh—Shells 50 or sft—soft gn—green
Grs—Grass h or hrd—hard yl—yellow
K—Kelp gy—gray
Rk or Rky—Rocky br—brown
Co—Coral It—light
Co Hd—Coral Head dk—dark
Blds—Boulders
Oys—Oysters
Ms—Mussels
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19. Magnetic Variation

Magnetic variation, is the angle on the horizontal
plane between magnetic north and true north. This
angle varies depending on position on the Earth's
surface and changes over time.

Magnetic
north pole

To find the variation for any given year we need
the variation from the compass rose and the year for
which it was correct, then add or subtract the
annual change. This would be rounded up or down
to the nearest whole degree for practical use.
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Example: if variation is calculated for year 2015
15 degrees West annual change

0 Degree.6 minutes east.
So magnetic variation 2019 is 14.6 Degree West

Annual Changes as Follows;

2015 150 W
2016 149W
2017 148 W
2018 14.7 W
2019 146 W
2020 145W

Magnetic Deviation;

It refers to the error in acompass reading
induced by nearby metallic objects, such as iron on
board a ship,

Compass Deviation is caused by
local magnetic effects.  On ships the  difference
between North indicated by the compass,
"Compass North" and "Magnetic North" (i.e. the
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direction of the Magnetic North  Pole) is
called Deviation.

Magnetic deviation is different for different
ships.

On same ship on different heading deviation will
be different.

Sample for deviation card on board.

o W . _.E,, ShipsHead Deviation
000° 2 O 2 4 & 400 4°W
- 022.5° 2°W

045° 045° 0°
067.5° 2°E

090° 090° 4°E
‘\ 112.5° 5°E

135° 135° 6°E
,} 157 5° 5°E

180° 180° i
202.5° 2°E

235° 225° 0°
247.5° 200

270° 4+ 270° 4o
/ 292.5° 50
315° 315° 6°W
\ 337.5° 50
360° 360° g

This is calculated for every vessel and available
on board, deviation card different for every vessel.

For vessel Calculated yearly on board by ships
staff and by shore service will be carried out
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calculation as major different will be pointed actual
calculation time.

Local Magnetic Anomaly;

Magnetic anomaly is a local variation in the
Earth's magnetic field resulting from variations in
the chemistry or magnetism of the rocks.
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20. Azimuth, LHA, GHA, Declination

This is the direction of a celestial object,

measured clockwise around the observer's horizon

from north. So an object due north has
North

an azimuth of 0°,
one due east 90°
south 180° and west
270°.

Azimuth is
measuring on
compass using
azimuth circle from
north 000 degree to

e O 360 Degree.

20.2 Local Hour Angle (LHA)

Local Hour Angle or LHA is the angle between
an observer and celestial body measuring
westwards.

LHA = GHA + Longitude (When observer is at
East of Greenwich meridian)
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LHA= GHA- Longitude (When observer is at
west of Greenwich meridian)

Where;
O is observer.
G is Greenwich

X is Celestial Body

20.3 GHA OF CELESTIAL BODIES;

B GHA Is the
Greenwich Hour
Angle of celestial
body. It is the angle
between Greenwich
meridian and the
meridian of celestial
Object  measuring

LiA G westwards.

Only measuring to

direction of clockwise

POSITION OF A CELESTIAL BODY IS ITS
DECLINATION AND GHA IN CELESTIAL
SPHERE, JUST LIKE WE ARE USING LATITUDE
AND LONGITUDE ON CELESTIAL SPHERE.
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20.4 DECLINATION OF CELESTIAL BODIES;

In astronomy, declination is one of the two angles
that locate a point on the celestial sphere in the
equatorial coordinate system, the other being hour
angle. Declination's angle is measured north or
south of the celestial equator, along the hour circle
passing through the point in question.

Declination of celestial bodies is the angle at the center
of celestial sphere between the equinox and celestial
body. It is nothing but Latitude of Celestial body in
celestial sphere.
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21. Compass error calculation

Compass error can be determining from mainly
three methods

1) By Azimuth of Celestial Bodies
2) By Amplitude of Celestial Bodies
3) By Bearing of known shore objects

21.1 AZIMUTH OF CELESTIAL BODIES

Marth Celestinl Pols
Deciination +30°

-
-
-~

#
; \ D neatisn

Calnatind Equntar
Pezlinnticn 0°

Soudh Celosilal Pale
Detlination - 50°
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Sun, Moon, Bright stars, Venus, Mars are usually
using for finding compass error.

Step by step procedure:
Step 1

Take the Azimuth of celestial body from your
gyro compass by using Azimuth ring and note the
time with accuracy of 1 second by using a stop
watch. Note Position and heading of Gyro Compass
and Magnetic Compass

Step 2

Find out the GHA and Declination of Celestial
object from Nautical Almanac

Step 3
Find out LHA

LHA = GHA + Longitude (When observer is at
East of Greenwich meridian)

LHA= GHA- Longitude (When observer is at
west of Greenwich meridian)

Step 4

Enter norie’s Table
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Find out A by using LHA and your Latitude

(A is name N or S depending on your LHA and
LATITUDE, named opposite to Latitude, Except
when the L.H.A is between 090 and 270 degree

Find out B by using your LHA and Declination

(B is name N or S depending on Declination of
celestial body, B is given same name as of
declination.

C=A+B

If A and B have same name add both and give
same name

If A and B have different name subtract least
value from highest value and give the name of
highest

After got C find out azimuth by using C and your
latitude

Azimuth to name by using name of C and LHA

Prefix of Azimuth is North or south depending
name of same as that of C
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And Affix depend on LHA, name west if LHA is
between 0-180 degree and name east if LHA is
between 180-360 degree.

Example: S80E =(180-80) 100 degree
S80 W =(180+80) 260 degree
Step 5

Compare between calculated and actual
Azimuth. It is the value of compass error.

21.2 AMPLITUDE OF CELESTTIAL BODIES

Amplitude is the azimuth of Rising and setting of
Celestial bodies (True Zenith distance is 90 degrees)

There are many errors in Atmosphere itself, so
measure the bearing when the object is half its
Diameter above the Visible Horizon.

Note the Time

Find out the Declination
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Then enter the table, True Azimuth of rising and
setting can get from the tables. Apply correction to
Azimuth according to the correction table

Name North or south depending on Declination,
(Same name as declination)

Name East or west depending Rising or setting,
for rising Name east and for setting name west.

21.3 BEARING

Bearing of light houses or shore objects can use
for finding compass error. The best Shore object is
Leading light, where its transit bearing is available
on Chart.

1. On 5™ of July 2019 ,At position 16 19.3’'N 054
13.0'W ,observed Azimuth of SUN using ships Gyro
compass repeater port side was 073 degrees at GMT
time 114103.Ship’s Heading was and variation of the
area marked on chart as follow,

Gyro heading = 081 (Gyro No 2)
Magnetic heading = 096
Magnetic variation =16 W on 2015
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Annual change in variation = 00 01’ E

Find the Compass error and deviation?

GHA 343 51.4
INC 010 15.8’
GHA 354 07.2
LONGITUDE 054 13.0 W
LHA 299 54.2
DEC 22 471 N
D(-0.2) 00 0.1’
DEC 22 470N

Steps as follows;

Almanac according date and time Almanac
Increment and correction Pages Longitude Took
from GPS

LHA=GHA+-Long (Depends on Long Direction)

“D” Correction for Dec. Almanac Increment and
correction Pages (+-Depends D increasing or
decreasing)
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Dec = Dec+-D corrected declination.

A 0.17S

B 049 N

C 032 N
AZIMUTH
(VALUE+DIRECTION) N 72.9 E
VALUEOF ZIMUTH 72.9

A Norrie’s nautical table-A by LHA against
Latitude

B Norrie’s nautical table-B by LHA against
Declination

C=A+B (A, Bis different Sign Subtracted Smallest
digit from biggest and give sign of biggest)

C Norrie’s Nautical Table-C, Azimuth by C
against Latitude
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Name azimuth north or south according to the
name of C (Same name of C)

East or west Depending LHA (If LHA between
0-180 name West, If LHA is between 180-360,
Name East.

2. On 5™ of July 2019 ,At position 56 12.62" N
022 52.7 W ,observed Azimuth of MOON using
ships Gyro compass repeater starboard side was 279
degrees at GMT time 224103 .Ship’s Heading was
and variation of the area marked on chart as follow,

Gyro heading = 331 (Gyro Nol)
Magnetic heading = 339
Magnetic variation =11 W, on 2015

Annual change in variation =00 12’ E
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Find the Compass error and deviation?

GHA 104 07.2
INC 009 47.7
V (6.8) 000 4.7
GHA 113 59.6’
LONGITUDE 022 52.7 W
LHA 091 06.9
DEC 15 55.2’N
D(+10.2) 00 07.1
DEC 16 023N

Almanac according date and time
Almanac Increment and correction Pages

V is given next to GHA and value of V to find
from Increment and correction page.

(V correction always need to add to GHA)
Longitude from GPS
LHA=GHA+-Long (Depends on Long Direction)

“D” Correction for dec. Almanac Increment and
correction Pages (+-Depends D increasing or
decreasing) Dec = Dec+-D corrected declination
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A 0.03 N
B 0.29 N
C 032N
AZIMUTH N 79.9 W
(VALUE+DIRECTION)
VALUE OF AZIMUTH 280.1

A Norrie’s nautical table-A by LHA against
Latitude

B Norrie’s nautical table-A by LHA against
Declination

C=A+B (A, Bis different Sign Subtracted Smallest
digit from biggest and give sign of biggest) C Norrie’s
Nautical Table, Azimuth by C against Latitude

Name azimuth North or south according to the
name of C (Same name of C)

East or west Depending LHA (If LHA between
0-180 named west, if LHA is between 180-360,
Name East.
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3. On 5™ of July 2019 ,At position 39 10.16’ N
014 00’ E ,observed Azimuth of SPICA using ships

Gyro compass repeater port side was 175 degrees at
GMT time 172244 Ship’s Heading was and variation
of the area marked on chart as follow,

Gyro heading = 211 (Gyro Nol)
Magnetic heading = 209
Magnetic variation =01 33 E, on 1995

Annual change in variation = 00 07’ E

Find the Compass error and deviation?

GHA Aries 178 24.0°
INC 005 41.9
GHA Aries 184 05.9°
SHA SPICA 158 26.8
GHA SPICA 342 32.7
LONGITUDE 014 00 E
LHA 356 32.7
DEC 1115.7S
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Find the Compass error and deviation in almanac
GHA of stars not given so find GHA of Aries and add

SHA of star to get GHA of star.

Almanac according date and time
Almanac Increment and correction Pages
Almanac Star Section

GHA Spica=GHA Aries+SHA Spica

Long Took From GPS

LHA=GHA Spica+ or — Long (depending of the
direction) in this case + due to Longitude is East)

Dec in almanac star section.

A 13.6 S
B 328N
C 10.32 S

AZIMUTH S7.1E

(VALUE+DIRECTION)

VALUE OF AZIMUTH 172.9
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A Norrie’s nautical table-A by LHA against
Latitude

B Norrie’s nautical table-A by LHA against
Declination

C=A+B (A, Bis different Sign Subtracted Smallest
digit from biggest and give sign of biggest)

C Norrie’s Nautical Table, Azimuth by C against
Latitude

Name azimuth north or south according to the
name of C (Same name of C)

East or west Depending LHA (If LHA between
0-180 name

West, If LHA is between 180-360, Name East.

4. On 5™ of July 2019 ,At position 07 35.6’ N 104
40.4° W ,observed Azimuth of DUBHE using ships
Gyro compass repeater starboard side was 337
degrees at GMT time 023056 .Ship’s Heading was
and variation of the area marked on chart as follow,

Gyro heading = 187 (Gyro No2)
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Magnetic heading = 176
Magnetic variation = 07 W, on 2015
Annual change in variation = 00 05’ E

Find the Compass error and deviation?

GHA Aries 312 47.00
INC 007 45.3
GHA Aries 320 32.3
SHA DUBHE 193 47.0
GHA DUBHE 154 19.3
LONGITUDE 104 40.4 W
LHA 049 38.9
DEC 6139.1N

Almanac according date and time

Almanac Increment and correction
Pages

Almanac Star Section
GHA Dubhe=GHA Aries+SHA Spica
Long Took From GPS
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LHA=GHA Dubhe+ or — Long (depending of the
direction) in this case -due to Longitude is West)

Dec in almanac star section

A 0.12S

B 2.46 N

C 2.34N

AZIMUTH N 23.3W
(VALUE+DIRECTION)

VALUE OF AZIMUTH 336.7

A Norrie’s nautical table-A by LHA against
Latitude

B Norrie’s nautical table-A by LHA against
Declination

C=A+B (A, Bis different Sign Subtracted Smallest
digit from biggest and give sign of biggest)

C Norrie’s Nautical Table, Azimuth by C against
Latitude Name azimuth north or south according to
the name of C (Same name of C)

East or west Depending LHA (If LHA between
0-180 name West, If LHA is between 180-360,
Name East
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5. On 5™ of July 2019 ,At position 02 14.3’S 034
54.0'W ,observed Azimuth of SUN using
ships Gyro compass repeater port side was
065 degrees at GMT time 093800.Ship’s
Heading was and variation of the area marked
on chart as follow,

Gyro heading = 094 (Gyro No 2)
Magnetic heading = 110

Magnetic variation =20 W on 2015
Annual change in variation = 00 03’ E

Find the Compass error and deviation?

GHA 313 51.6
INC 009 30.0 °
GHA 323 21.6’
LONGITUDE 03454.0 W
LHA 288 27.6
DEC 22 47.6 N
D(-0.2) 00 0.1
DEC 22 475N
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Almanac according date and time

Almanac Increment and correction Pages
Longitude Took from GPS

HA=GHA+-Long (Depends on Long Direction)

“D” Correction for dec. Almanac Increment and
correction Pages (+-Depends D increasing or

decreasing)
Dec = Dec+-D corrected declination.
A 001N
B 0.45 N
C 0.46 N
AZIMUTH N65.3E
(VALUE+DIRECTION)
VALUE OF AZIMUTH 65.3

A Norrie’s nautical table-A by LHA against
Latitude
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B Norrie’s nautical table-A by LHA against
Declination

C=A+B (A, Bis different Sign Subtracted Smallest
digit from biggest and give sign of biggest)

C Norrie’s Nautical Table, Azimuth by C against
Latitude

Name azimuth North or south according to the
name of C (Same name of C)

East or west Depending LHA (If LHA between 0-
180 name

West, If LHA is between 180-360, Name East

6. On 8™ of July 2019 ,At position 26 08.3'N
037 36.77W ,observed Amplitude of Setting
SUN using ships Gyro compass repeater port
side was 295 degrees at GMT time
212400.Ship’s Heading was and variation of
the area marked on chart as follow,

Gyro Heading = 060 (Gyro No 2)
Magnetic heading = 0722
Magnetic variation =13 W on 2015

Annual change in variation = 00 07’ E
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Find the Compass error and deviation?

Dec 022 25.60 N

D(-0.3) 000.1

Dec 0222550 N

AMPLITUDE N64.8W
(VALUE+DIRECTION)

VALUE OF 295.2
AMLITUDE

Almanac according date and time

D” Correction for dec. Almanac Increment and
correction Pages (+-Depends D increasing or
decreasing)

Dec = Dec+-D corrected declination

Amplitude from Norie’s table (True azimuth at
rising and setting)

Name amplitude north or south depending on
name of declination (same Name)
east or west depending whether it is rising or
setting. (E if rising and west if setting)
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22.The nautical almanac-2019 request pages
for exercise
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132 2019 JULY 3, 4, 5 (WED., THURS, FRI.)

UT | ARIES | VENUS -3.9| MARS +1.8|JUPITER 2.6 | SATURN +0:1 STARS
GHA GHA Dec GHA Dec GHA Dec GHA Dec Name SHA Dec
¢ n ' , ' ’ A . . o v ’ ,
300] 280 43.8 | 191 34.8 N23 19.8 | 157 358 N21 09.5 | 25 01.9 S22 15.3 | 351 35.2 521 56.4' | Acamar 315 15.4 $40 135
01] 295 46.3 | 206 33.9 1991172 36.6 09.2 | 40 047 153| 6379 56.4 |Achemar 335 23.8 S57 08.1
02| 310 431|22\ 331 20.0 | 187-37.4 088 | 55074 153 | 21 405 56.4 | Acrux 173 04.7 S63 126
03] 325 51.2| 236 32.2 20,1 | 202 38.2 . . 08.5| 70 10.2 152 | 36432 ., 56.4 |Adhara 255 09.7 $29 00.0
04| 340 53.7 | 251 31.3 20.3 | 217 39.0 08.1| 85129 152 51 458 565 | Aldebaran 290 44.9 N16 32.7
05| 355 56.1 | 266 30.5 204 | 232 39.8 07.8 | 100 15.7 152 | 66 485 565
10 58.6 | 281.29.6 N23 20.5 | 247 40.6 N21 07.4 | 115 16.4 §22 15.2 | 81 51.2 521 56.5 |Alioth 16617.0 NS5 51.7
w 07| 26 01.0 | 296.28.7 20.6 | 262 41.4 07.1 | 230 21.2 152 | 96 53.8 56.6 | Alkaid 152 55.5 N49 134
E 08| 41 035 311 278 20.7 | 277 42.2 06.7 | 145 23.9 15.1 [ 110,565 56.6 | Alnair 27 382 546 518
D 09] 56 060326 220 . . 20.8 | 292 43.0 . . 064160267 . . 151 (126 592 . . 56.6 |Alnilam 275 42551 1158
10| 71 08.4 | 341 261 20,9 | 307 438 06,0 | 175 29.4 15.1 {142 01.8 56,6 | Alphard 217 523 S 8 446
N 11| 86109 | 356 25.2 21.0 | 322 44.6 057 | 190 32.2 15.1 [ 157 045 56.7
E 12| 101 13.4/| 12244 N23 211 | 337 45.4 N21705.3 | 205 349 S22 151 | 172 07.1 S21 6.7 | Alphecca  126107.2 N26 39.2
S 13| 116 158 26 235 212 | 352 462 05.0 | 220 37.7 15.0 [ 187 098 56.7 |Alpheratz 357 39.2 N29 116
D 14|131 183 | 41 226 214 . 7 47.0 04.6 | 235 40.4 15.0 | 202 12.4 56.7 | Attair 62 03.9 N.8 55.3
A 15146 208 | 56 218 . . 215 2247.8 . . 04.3 250432 . . 150217 151 . . 568 |Ankaa 353 11.6 S42 11.9
y 16| 161 23.2 | 71 209 21.6| 37 48.6 03.9 | 265 45.9 15.0 | 232 17.7 56.8 | Antares 112 20.9 526 28.4
17|1726-25.7 | 86 20.0 21.7 | 52 49.4 03.6 | 280 48.7 15.0 | 247 20.4 56.8
18] 191 282 | 101 19.2 N23 218 67 50.2 N21 03.2 | 295 51.4 522 15.0 | 262 23.1 S21 56.9 |Arcturus 145 51.8 N19 05.1
19| 206 30.6 | 116 18.3 21.9| 82 51.0 02.9 | 310 54.2 14.9 | 277 25.7 56.9 | Atria 107 18.4 S69 03,7
20| 221 331 | 131 174 22.0| 97 51.8 02.5 | 325 56.9 149 | 292 28.4 56.9 | Avior 234 17.0 $59 345
21236 355 | 146 16.5 22.1 | 112 52.6 .« 02.2| 340 59.6 . . 149 | 307 31.0 .. 56.9 |Bellatrix 278 27.9 N & 21.9
22| 251 38.0 | 161 157 221 | 127 534 018 | 356 02.4 149 | 322 337 57.0 | Betelgeuse 270 57.2 N 7 24.5
23| 266 40.5 | 176 14.8 22.2 | 142 54.2 015 | 11 051 149 | 337 364 57.0
400] 281 42.9 | 191 13.9 N23 22.3 | 157 55.0 N21 011 | 26 07.9 522 14.8 | 352 39.0 S21 57.0 |Canopus 263 54.9 S52 42.4
01 296 45.4 | 206 13.1 22.4 {172 55.8 00.8 41 10.6 148| 7417 57.0 | Capella 280 28.8 Né6 00.8
02| 311 47.9 | 221 12.2 22.5 | 187 56.6 004 | 56134 148 | 22 443 57.1 | Deneb 49 28.2 N45 209
03] 326 50.3 | 236 11,3 . . 226|202 574 21001 71161 .. 148| 37 47.0 . . 57.1 |Denebola 182 29.5 N14 28.0
04| 341 52.8 | 251 10.4 227|217 58.2 20 59.7 | 86 189 148 | 52 497 57.1 | Diphda 348 51.7 S17 528
05 356 55.3 | 266 09.6 22.8 | 232 59.0 594|101 216 14.7 | 67 52.3 57.1
06] 11 57.7 | 281 08.7 N23 22.9 | 247 59.8 N20 59.0 | 116 24.4 522 14.7 [ 82 55.0 521 57.2 | Dubhe 193 47.0 N6l 391
07| 27 00.2 | 296 07.8 22.9 | 263 00.6 58.7 [ 131 224 14.7 | 97 576 57.2 | Elnath 278 07.8 N28 37.2
T 08| 42 026 | 311 070 23.0 | 278 01.4 58.3 | 146299 147 [ 113 00.3 57.2 | Ehanin 90 43.7 N51 29.4
H 09| 57 05.1 | 326 06 i 231 | 293 02.2 58.0 | 161 32.6 . . 147:[128 03.0 57.3 | Enit 33 428 N 9 578
U 10| 72 07.6 | 341 052 23.2 | 308 03.0 57.6 | 176 35.3 14.7 | 143 05.6 52,3 |Fomalhaut 15 19.2 S29 310
R 11} 87 10.0 | 356 D4.4 23.3 | 323 03.8 57.2 | 191 38.1 146 (158 08.3 57.3
S 12/102 12.5 | 11 03.5 N23 23.3 | 338 04.7 N20 56.9 | 206 40.8 S22 14.6 | 173 10.9 521 57.3 | Gacrux 171 56.3 557 135
D 13|117 15.0 | 26 026 23.4 | 353 05.5 56.5 | 221 43.6 146 [ 188 13.6 57.4 | Gienah 175 48.1 517 39.0
A 14|13217.4] a1 007 235 8063 56.2 | 236 46.3 146 [ 203 163 57.4 | Hadar 148 41.8 560 28.1
Y 15/ 147.19.9 | 56 00.9 236 | 23 021 55.8 | 251 49.1 . . 14.6 | 218 189 57.4 | Hamal 327 56.2 N23 33.0
16] 162 22.4 | 71 00.0 236 | 38 079 55.5 | 266 51,8 145|233 216 57.4 |Kaus Aust. 83 37.9 534 224
17| 177 24.8 | 85 59.1 23.7 | 53 08.2 55.1 | 281 54.6 145 | 248 24.2 57.5
18] 192 27.3 | 100 58.2 N23 23.8 | 68 09.5 N20 54.8 | 296 57.3 522 14.5 | 263 26.9 521 57.5 | Kochab 137 19.5 N74 04.9
191207 29.8 | 115 57.4 239 | 83103 54.4.| 312 00.0 145 | 278 29.5 57.5 | Markab 13 34.1 N15 185
20] 222 32.2/f 130 56.5 2391 98 111 54.0 | 327 02.8 145293 3222 57.6 | Menkar 314 109 N 4 098
21| 237 34.7 | 145 55.6 24.0 | 113 119 537 | 342 055 . . 14.4| 308 349 57.6 |[Menkent 148 02.5 $36 27.9
22| 252 37.1 | 160 54.8 24,1 | 128 12.7 53.3 | 357 08.3 144|323 37.5 57.6 |Miaplacidus 221 39.6 S69 48.0
23] 267.39.6 | 175 53.9 241143135 53.0| 12 110 144|338 40.2 57.6
500 282 42,1 190 53.0 N23 242—] 158 14.3 N20 52,6 | 27 13.8 522 14.4 | 353 42.8 521 57.7 | Mirdak 308 34.8 N49 555
01| 297 44.5 | 205 52.1 243173 151 523 42 165 144 8455 57.7 | Nunki 75 52.8 $26 16.2
02| 312 47.0 | 220 51.3 24.3 | 188 15.9 519 | 57 19.2 14.4 | 23 48.2 57.7 | Peacock 53122 $56 401
03] 327 49.5 {235 50.4 . . 24.4 203 16.7 . . 515| 72 22.0 . . 14.3| 38 508 57.7 | Pollux 243 23.1 N27 58.7
04] 342 51.9 | 250 49.5 244|218 176 51.2 | 87 24.7 14.3 | 53 535 57.8 | Procyon 244 558 N 5 104
05 357 54.4 | 265 48.6 24.5 | 233 184 50.8 | 102 27.5 14.3 | 68 56.1 57.8
06|12 56.9 | 280 47.8 N23 24.6 | 248 19.2 N20 50.5 | 117 30.2 S22 14.3| 83 58.8 521 57.8 |Rasalhague 96 02.3 N12 32.9
07| 27 59.3 | 295 46.9 24.6 | 263 20.0 50.1 | 132 32.9 14.3| 99 015 57.9 |Regulus 207 39.3 N11 52.4
08| 42 018 | 310 46.0 24.7 | 278 208 49.7 | 147 35.7 14.2 | 114 04.1 57.9 | Rigel 281 084 S8 10.9
F 09| 56 043325 452 . . 2471293 216 . . 494|162 384 14.2 | 129 06.8 57.9 |RighKent. 139 458 S60 55.0
R 10| 73 06:7 | 340 44.3 24.8 | 308 22.4 49.0 | 177 1.2 14.2 | 144 09.4 57.9 | Sabik 102 07.5 $15 448
| 1188 09.2 | 355 43.4 24.8 (323 232 48.7 | 192 439 14.2 | 159 12.1 58.0
D 12[103 11.6 | 10425 N23 24,9 | 338 24.0 N20 48.3 | 207 46,6 S22 14.2 | 174 148 S21 58.0 | Schedar 349 35.8 NS6 383
A 13|118 141 | 25 417 24.9 | 353 24.8 479 | 222 494 14.2 | 189 17.4 58.0 | Shaula 96 159 S37 06.9
y 14| 133 1661 407408 25.0 | B 256 476 | 237 52.1 14.1'| 204 20.1 58.0 | Sirius 258 30.4 S16 44.7
15/248 19.0 | 55 39.9 .. 250 23 26.4 . . 47.2| 252 54.9 . . 14.1|219 22.7 58.1 | Spica 158 26.8 $11 15.7
16| 163 2151 70 39.0 2511 38 272 46.8 | 267 57.6 14.1 | 234 25.4 58.1 | Suhail 222 49.8 S43 308
17| 178 24.0 | 85 382 251 53 28.1 465 | 283 00.3 14.1 | 249 28.1 58.1
18] 193 26.4 | 100 37.3 N23 25.1 | 68 26.9 N20 46.1 | 298 03.1 S22 14.1 | 264 30.7 S21 58.2 |Vega 80 35.7 N38 48.2
19 208 28.9 | 115.36.4 25.2 | 83 29.7 453 | 313 058 14.0 | 279 334 58.2 | Zuben'ubi_ 137.00.7 S16 07.2
20| 223 31.4 | 130 355 252 | 98 305 45.4 | 328 08.5 14.0 [ 294 36.0 58.2 SHA  Mer Pass.
211238 338|145 347 . . 253 1113 31.3 . . 450 | 343 113 14.0 | 309 38.7 58.2 N
22| 253 36.3 | 160 33.8 253 | 128 32.1 44.7 | 358 14.0 140 | 324 a1.4 58.3 |Venus 269 31.0 1116
23| 268 38.8 | 175 32.9 . 25.3 1143 329 443 | 13168 14.0 | 339 a4.0 58.3 |Mars 236 121 13 28
h om 1 Jupiter 104 250 22 11
MerPass. 5 123| v -09 d s d 04| v 27 d 00| v 27 d 00|Satun 70561 029
————————————————..—.———.—..———..~—..........—..—..—...——_——sSsSs_swssmsmsswwmwmmssssmmmmmmmsssmwmmmmm—mmmmssmmmmwmR————




2019 JULY 3, 4, 5 (WED., THURS, FRI.) 133

Twisght Moonrise
uT SUN MOON Lat. hooe & e 5 6
GHA Dec GHA v Dec d HP [ hm | hm hm| hm
&n . . . L Y WLy A= 3 | 05 53
300[178 58.1 N22 59.7 [176 08.9 43 K22 224 04 597N 70 | = 2 03 55 | 06 25
01{193 s8.0 59,5 (190 322 43 22 220 05 59.7 88— —J 04 42 | 06 48
02| 208 57.9 59.3 | 204 55.5 43 22 215 0.7 59.8 66 | it i 05 13 | 07 06
03|223 57.8 . . 59.1|219 188 43 22208 08 598 64 | il i 05 35 | 07 21
04] 238 57.7 58.90233 421 4.2 22 200 1.0 59.8 62| i i 05 53 | 07 33
05| 253 57.5 58.7 | 248 05.3 4.2 22 19.0 1.2 5938 60| My | o110 06 08 | 07 43
06| 268 57.4 N22 58.6 | 262 28.5 42 N22 178 13 598 | N 58| /My | o1 53 0621 | 07 52
W 07283 57.3 584|276 51.7 43 22165 15 599 56| My |02 20 06 32 | 08 00
E 08298 57.2 58.2 | 291 150 41 22150 1.7 599 54 | 01 04 | D2 41 06 41| 08 06
p 99]313 571 58.0 | 305 381 4.2.122133 18 599 52 | 01 44 | 02 58 06 50 |.08 13
10] 328 57.0 57.8|320 01.3 42 22115 19 599 50|02 090313 06 .57 | 08 18
N 11| 343 568 57.6 |334 245 4.2 22 09.6 2.1 59.9 45 | 02 53 | 03 42 | 04 29| 04 51 | 05 59| 07 14 | 08 30
g 12| 358 56.7 N22 57.4 | 348 47.7 4.2 N22 075 2.3 60.0| N 40 | 03 22 | 04 04 | 04 36 | 05.08 | 06 15 | 07 27 | 08 40
13| 13566 57.2| 3109 42 22052 24 600 3503 45 | 04 21 | 04 51 | 05 23 | 06 29 | 07 38 | 08.48
D 14 28 ses 56.9| 17341 42 22 028 26 60.0 30| 0403 | 04 36 (05 04 | 05 35 | D6 40 | 07 48 [ 08 56
A 15| 43 564 .. 56.7| 3157.3 42 22002 2.8 60.0 20|04 32| 05 01 | 05 25 | 05 56 | 07 00 | 08 05 | 09 09
Y 16| 58 563 56.5| 46205 4.2 21574 29 60.0| N'10| 04 54 | 05 21 | 05 44 | 06 15 | 07 17 | 08 19 | 09 20
17| 73 562 56.3| 60437 4.2 21545 3.0 600 0051205 38|06 01|06 32|07 33|08 33 | 09 30
18| 88 56.0 N22 56.1 | 75 069 4.2 N21 515 3.3 60.0| S 10 | 05 29 | 05 55 | 06 18 | 06 49 | 07 49 | 08 47 | 09 40
19/ 103 559 559 | 89 301 42 21482 33 601 20 | 05 45 | 06 12 | 06 36 | 07 08 | 08 07 | 09 01 | 09 51
20| 118 55.8 55.7 /103 53.3 43 21 449 36 601 30| 06 01 | 06 30 [ 06 S6 | 07 29 | 08 26 | 09 18 | 10 04
21| 133 55.7 555]118 166 43 21413 36 601 35| 06 09| 0641|0709 |07 42| 0838|0928 1011
22| 148 55.6 553 (132 399 43 21377 39 601 40 | 06 18 | 06 52 | 07 22 | 07 56 | 08 51 |09 39 | 10 19
23] 163 55.4 551|147 032 43 21 338 4.0 601 45 | 06 28|07 05|07 39 | 08 13 | 09 07 | 09 52 | 10 29
400178 55.3 N22 54.9|161 26.5 4.3 K21 29.8 41 60.1| S 50 | 06 39 | 07 21 | 07 59 | 08 34 | 09 26 | 10 07 | 10 41
01} 193 55.2 547 [175 498 44 21257 43 601 52| 0644107 28 | 08 08 | 08 44 [ 09.35 |10 14 | 10 46
02| 208 55.1 545 (190 132 44 21214 44 601 54 | 06 50 | 07 36 | 08 19 | 08 56 | 09 45 | 10 23 | 10 52
03] 223 55.0 54,3 1204 366 44 21 17.0 46 602 56| 06 56 | 07 44 | 08 31 | 09 08 | 09 56 | 10 32 | 10 58
04] 238 54.9 540)219 000 44 21124 48 602 58 | 07 02 | 07 54 | 08 45 | 09 23 | 10 09 /2042 | 11 05
05| 253 s4.8 5356233 234 45 21076 49 60.2|S 60 | 07 09 | 08 05 | 09 02 | 09 41 | 10 24 [ 10 54 | 11 14
06] 268 54.7 N22 53.6 | 247 469 4.5 N21 02.7 5.0 60.2 "
07| 283 545 53.4 |262 104 45 20577 52 602 Lat | Sunset Tt Mcheer
T 08| 298 54.4 53.2 |276 339 46 20525 54 602 Civil  Naut. 3 4 5 6
H 09313 543 . . 53.0{290 57.5 46 20471 55 602
U 10| 328 542 526305211 47 20416 56 602 h m hm
R 11] 343 541 525(319448 47 20360 58 602 | N 72 ] =
S 12]358 54.0 N22 52.3 {334 0B.5 4.7 N20 302 59 602 | N 70| = 00 54
13| 13 53.9 52.1 (348 32.2 4.8 20 243 6.1 602 68 a 00 06
A 18] 28537 51.9| 2560 48 20182 62 602 66 | 23 24 23 41
15| 43536 .. 51.7| 17198 49 20120 64 602 64 | 22 21 23 25
Y 16| 58535 514 31437 49 20056 65 60.3 62 | 21 47 23 12
17| 73 534 51.2| 46 07.6 50 19591 66 603 60 | 21 23 23 0
18| 88 53.3 N22 51.0) 60 31.6 5.0 N19 525 68 603 | N 58 | 21 03 22 52
19103 53.2 50.6| 74 556 51 19 457 69 603 56 | 20.47 22 43
20| 118 531 50.6| 89197 51 19 388 7.0 60.3 54 | 20 34 22 35
211133530 .. 50.3|103438 52 19 318 7.2 60.3 52 | 20 22 22 29
22| 148 52.9 50.1 (118 080 53 19 246 7.3 60.3 50 | 20 12 22 22
23| 163 52.7 49.9 132 32.3 53 19173 75 603 45|19 50 | 20 27 | 21 15 {20 39{ 21 28 | 22 09
500] 178 526 N22 49.7 | 146 566 53 N19 098 7.5 603 | N 40 | 19 32 | 20 05 | 20 46 | 20.23 | 21 14 | 21 58
01193 52.5 49.4 |161 209 5.4 19 023 7.7 60.3 35011918 |19 47 |20 24 | 20 09 | 21 02 | 21 48
02| 208 52.4 49.2 [175 453 55 18 54.6 7.9 60.3 30 | 19.05 | 1932 [ 20 05 | 19 57 I 20 51 | 21 40
03]223 523 .. 49.0/190 09.8 55 18 46.7 7.9 603 20 (18 42 |29 08 | 19 37 | 19 36 | 20 33 | 21 25
04| 238 52.2 487|204 343 S6 18388 81 603| N 10|18 2512848 (1915|1918 | 2017 | 21 13
05| 253 521 485|218 589 57 18 307 82 603 0 (1808|158 30|1857|1901]2002)|2101
06| 268 52.0 N22 48.3 | 233 23.6 5.7 N18 225 84 60.3|S 10 (17 51 | 18 14 | 18 40 | 18 44 | 19 47 | 20 48
07| 283 51.9 48.0 247 483 58 18 141 84 60.3 20 |17 33 | 217.57 [ 18 24 | 18 26 | 19 31| 20 35
08| 298 51.7 47.8[262 131 59 18 057 8.6 60.3 30 |17 12|17 39 (18 08 |18 05| 1912|2020
F 09]313 516 . . 47.6|276 38.0 59 17 571 8.7 60.3 35|17 00 |17 28 [ 18 00 | 17 53 | 19 01 | 20 22
R 10| 328 515 47.4 (291 029 60 17 484 838 603 40 | 16 47 | 1717 [ 17 51 | 27 39 | 18 49 | 20 02
| 11f343 514 471|305 27.9 6.0 17396 9.0 60.3 45 | 16 30 | 17 04 [22.41 | 27 22 | 18 34 | 1980
D 12]358 51.3 N22 46.9 |319 529 61 N17 306 9.0 60.3| S 50 | 16 10 | 16 48 | 17 30 | 17 01 | 18 15 | 29 35
A 13| 13512 46.6 /334 180 62 17 21.6 92 603 52 |16 01 | 16,41 | 17 25 | 16 51 | 18 07 | 19 28
y 14| 28512 46.4 |348 432 63 17 124 9.3 603 5411550 | 16 33 [ 17 19 | 16 40 | 17 57 [ 1921
15[ 43510 . . 46.2| 3085 63 17 031 9.4 60.3 56| 1538 |26 25 (17 13 | 16 28|17 46 | 19 12
16| 58 50.9 45.9| 17 338 64 16 53.7 95 603 58|15 24 | 1615 [ 17 07 | 16 13 | 17 33 | 19 03| 20 35
17| 73 s0.8 45.7] 31592 64 16442 96 603|S 6015 07 | 16 04|17 00 | 15 55 | 17 19|18 52 | 20 27
18| 88 50.7 N22 455 | 46 24.6 6.6 N16 346 9.7 60.3 SUN MOON
19 103 s0.5 45.2| 60502 66 16249 9.8 602
20 118 s0.4 45.0| 75158 66 16151 9.9 602| Day | EAOfTime | Mer Mer. Pass. | Ace  Phase
21133 503 . . 44.7] 89414 68 16 052 10.0 60.2 ooh 12" | Pass. r__Lower
22| 148 s50.2 4451104 072 68 15552 102 60.2 dm elm s| hm| hm|] h m| d %
23] 163 50.1 443|118 33.0 6.9 N15 45.0 10.2 60.2 3 |'04707 'os 13)| 12 04 |22 47 |00 16 | 01 1
404128 )04624|1206]2348)0117]02 4.
SD 158 d 02| SD 16.3 16.4 16.4 50429 | 0435|1205]1447 021803 10

130



2019 JULY 6, 7, 8 (SAT, SUN., MON.)
MARS

ARIES | VENUS -3.9| +1:8 | JUPITER -2.6| SATURN +0:1
+

GHA

283 41.2 | 190

298
313
328
343
358

437 |

46.1
48.6
51.1
53.5

3 56.0

58.5
00.9
03.4
059
08.3
108
13.2

15.7 |

18.2
20.6
23.1
256
28.0
305
330
354
379

205
220
235
250
265
280
295
o

325

Dec

N23 254
2541
254
255

MR N R R

b N20

Dec ‘ GHA  Dec

N20 43.9
a3
43.2
928
a5
421
'llv7|
a4
1.0
406 |
10.3
39.9
39.5
39.2

28 19.5 S22
43 222
58 25.0

27

30.4

284
299
314
329

359
14

14.0
139
139
139

Dec

521 58.3

106
121
136
151
166
181
196
211
226
241
256
271

40.4
428
45.3
4717
50.2
527

422
413
404
39.5
38.6
37.8
36.9
36.0
351
343
334
325
36
30.8

T
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2
2
2
2
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e

29
a4
59
74
89

104

119

134

149

164

179 5

194

onnlovhone oo

™

Name

Acamar
Achemnar
Acrux
Adhara
Aldebaran

Alioth
Alkaid
Alnair
Alnilam
Alphard

Alphecca
Alpheratz
Altair
Ankaa
Antares

Arcturus
Atria

Avior
Bellatrix
Betelgeuse

Canopus
Capella

Fomalhaut

Gacrux
Gienah
Hadar
Hamal
Kaus Aust

Kochab
Markab
Menkar
Menkent
Miaplacidus

Rasalhague
Regulus
Rigel

Rigil Kent
Sabik

Schedar
Shaula
Sirius
Spica
Suhail

Vega
Zuben'ubi__

Venus
Mars
Jupiter
Saturn

$40 135
$57 0
$63 1
$29

Nl6 3

NSS 5

5 N&9 13

278
90
33
15

171 5S¢
175 48.1
148
327
83

137
13 3
314
148
221

308
755
53

243

244

96
207 3
281
139
102

349
9%
258
158 2
222

137 00.7

N38
S16 07

SHA  Mer.Pass.
m




2019 JULY 8 (SAT.,, SUN., MON.)

Twilight
MOON ) < Sunrise
Naut, Civil

Dec

N2z 44.0 1132 9 N15 348
438 147 245

5 | 161 50 5 141
3|176 036
of190 2 53.0

205 423

219 315

234 7 206

248 09.7

262 55 58.6

277 475

291 36.3

306 15.2 . 25.0

320 ) 13.7

335 02.2

349 50.7

39.1

2 27.4

03.9
52.0
401
28.1
16.0
039
) 51.7
395

0 27.2
0148
02.4
499
37.4 . . | Sunset |

-

348 | 293
34.6 | 307

ou

336
}351
5

MR NN N

NN

20
34
49 ¢

(R

"~
MRN NN A
D EAABEY BWBWW

10.0
10.0
10.1
10.1
10.2
9.8 10.2
0 10.2

NN
~

> I N

P~

NN NN NN
RN N NN
Ah BaraRR BR

»

23 34
23 34 |
23 33
MOON

RN

nw» s

Mer. Pass. Age Phase
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INCREMENTS AND CORRECTIONS

B [ SUN | ARiES | MOON [ ér Con=| o Corrn| &r Coren T o SUN | ARiES | MOON | o Carre| &r Comn | &r Cone
0 |PLaners ] q M 1 |puanets t q

s|o ¢ ]o ¢+ |0 o ) r o s|o ¢+ |o ¢ ]o K, .o oo
000000 |0000| 000000 00| 60 001|120 01 000150 | 0150|0143 [[oo 00| 60 02]120 03
010003 0003|0002 |01 00| 62 01]|121 01 010153 | 0153|0146 [[o1 00| 62 02121 03
02| 0005|0005 | 0005 |02 00| 62 001|122 01 02|0155| 0155 | 0148 [[02 00| 62 02[122 03
03 (0008|0008 | 0007 [[03 00| 63 01|125 01 030158 (0158 | 0150 [[o3 00 63 02|123 03
040010 0010|0010 | 04 00| 64 01]|124 01 040160 | 0160|0153 |04 00| 6% 02[124 03
05| 001300130012 (05 00| 65 01]125 01 050163 | 0163|0155 [|os 00| 65 02]125 03
06| 0015|0015 | 0014 |Jos 00| 66 01]|126 01 0601650165 0157 [[o6 00| 66 02]|126 03
07 (0018|0018 | 0027 |[[07 00| 67 0121|127 01 070168 | 0168|0160 [[o7 00| 67 02]127 03
08| 0020 | 0020|0019 |[0e 00| 68 01[128 01 08|0170 | 0170 | 0162 |08 00| 68 02[128 03
090023 0023|0021 | 09 00| 69 01|129 01 090173 | 0173 | 0165 [[09 00| 69 02[129 03
10| 0025 | 0025 | 0024 [[10 00| 70 011|130 01 10(0175 [ 0175 | 0167 |[10 00| 70 02|150 03
11 (0028|0028 | 0026 [[22 00| 72 011|131 01 11 (0178 [ 0178 | 0169 || 11 00| 72 02|131 03
12(0030| 0030 [ 0029 ||12 00| 72 01132 01 1210180 | 0180 | 0172 [[12 00| 72 02[132 03
13(0033 /0033|0031 |13 00| 73 01|133 01 13/10183| 0183|0174 [[13 00| 73 02[133 03
14| 0035|0035 0033 | 1¢ 00| 74 01[13¢ 01 14(0185| 0186|0177 |14 00) 7¢ 002|134 03
15|/ 0038|0038 [ 0036 ||15 00| 75 01|13 01 150188 | 0188|0179 |[15 00| 75 02|13s 03
16 | 0040 | 0040 (0038 || 16 00| 7¢ 01|136 01 16 (0190 [ 0191|0181 |[16 00| 76 02|136 03
17 043 | 0043 (0041 |[217 00| 77 01|137 01 1710193 | 0193|0184 [[17 00| 77 02[1s7 03
180045 | 0045|0043 ([18 00| 78 001|136 01 1801950196 | 0186 |[18 00| 76 02|138 03
190048 (0048 | 0045 |19 00| 79 01[139 01 1910198 | 0198|0189 [[19 00| 79 02[139 03
20| 0050|0050 0048 || 20 00| 80 01[140 01 200200 (0201|0191 |20 01| 80 02|140 04
21| 0053|0053 0050 | 21 00| e1 01[191 01 21 (0203 (0203|0193 |21 01| 83 02|11 04
22| 0055|0055 0052 ||22 00| e2 01|12 01 22 |0205 0206|0196 [[22 01| 82 02[162 04
23| 0058|0058 | 0055 |[23 00| 83 01|15 01 23 (0208 | 0208|0198 |23 01| 83 02|143 04
24 | 0060|0060 0057 || 24 00| 84 01[144 01 2410210 0211 | 0200 [[24 01| 8% 02[144 04
25|/ 0063|0063 006025 00| 85 01[145 01 250213 (0213|0203 |[25 01| 85 02|145 04
26| 0065|0065 | 0062 ||26 00| 86 011|146 01 26 (0215|0226 | 0205 |26 01) 86 02]146 04
27 | 0068 | 0068 | 0064 ||27 00| 87 01|17 01 270218 | 0218|0208 |27 01) 87 022|147 04
28| 0070|0070 0067 ||2¢6 00| se 01|18 01 28|0220| 0221|0210 |28 01| 88 02168 04
29| 0073|0073 (0069 |29 00| g9 01[149 01 290223 (0223|0212 |29 01| 89 02|49 04
30| 0075|0075 [ 0072 || 50 00| 90 01[150 01 30 (0225|0226 | 0215 |[30 01| 90 02|150 04
310078 (0078 | 0074 |[31 00| 92 01[151 01 31|0228 | 0228|0217 |31 01| 92 02[151 04
3200800080 (007632 00| 92 01[152 01 3210230 | 0231|0220 |32 01| 92 02|152 04
3300830083 (007932 00| 93 01[153 01 330233 (0233|0222 33 01| 93 02]153 04
34| 0085|0085 | 0081 || 3¢ 00| 99 01[154 01 3410235 | 0236|0224 |34 01| 9¢ 02154 04
35| 0088|0088 0084 ||35 00| 95 01[1s5 01 35(0238 (0238|0227 |[35s 01| 95 02|155 04
36 (0090|0090 | 0086 || 36 00| 96 01|156 01 36| 0240|0241 | 0229 |36 01| 9% 02156 04
37| 0093|0093 | 0088 || 37 00| 97 01|157 01 37|0243 (0243|0231 [[37 01| 97 02|157 04
38| 0095|0095 | 0091 || 56 00| 98 01|158 01 3838|0245 | 0246|0234 |38 01| 98 02[158 04
3900980098 [ 0093 |39 00| 99 01[159 01 390248 | 0248|0236 |39 01| 99 02]|159 04
40 (0200|0100 | 0095 |[40 000|100 01160 01 400250 | 0251|0239 |40 01|00 03160 04
41 (0103|0103 | 0098 |[42 00f101 01|11 01 41 | 0253 (0253|0241 |41 01|02 03|16t 04
42| 0105|0105 | 0100 | 42 00102 001|162 01 420255 | 0256 | 0243 |42 01]|02 03[162 04
43 (0108|0108 | 0103 |[43 00|103 01|13 01 43| 0258 | 0258 | 0246 |43 01|03 03[163 04
44| 0110 | 0110 [ 0105 || 44 00|l04 01[164 01 44 (0260 | 0261 | 0248 || 44 01[204 03|164 04
45| 0113 | 0113 | 0107 || 45 00[105 01|15 01 450263 (0263|0251 [[45 01[105 03]|165 04
4 (0115 0115|0120 |[46 000|106 012|166 01 4 | 0265 | 0266 | 0253 |46 01|06 03166 04
47 (o018 |0118 | 0122 |47 000|107 012|167 01 47 | 0268 | 0268 | 0255 [|47 01|07 03167 04
48| 0120|0120 | 0125 || 48 00|108 001|168 01 48 0270|0271 | 0258 |48 01|08 03|168 04
49| 0123|0123 (0117 || 49 00|109 01[169 01 49 (0273|0273 | 0260 |49 01|09 03|169 04
50| 0125|0125 [ 0119 || 50 00|10 01[170 01 50 (0275|0276 | 0262 || 50 01|10 03|170 04
5110128 (0128|0122 |[51 00|11 01[172 01 5110278 | 0278|0265 |51 01|13 03[171 04
52(0130 (0130|0124 [[52 00|n2 01[172 01 5210280 | 0281|0267 |52 01|n2z 03[172 04
531013310133 [ 012653 00|13 01[173 01 530283 | 0283027053 01|13 03]|173 04
54 0135|0135 0129 || s¢ 00|14 01[17¢ 01 54 (0285|0286 | 0272 |54 01[ne¢ 03|174 04
5501380138 | 0131 |55 00|nns 01175 01 55|0288 | 0288|0274 | ss 01|ns 03[17s 04
56| 0140|0140 [ 0134 || 56 00|16 01[176 01 56 (0290|0291 0277 |56 01|16 03|176 04
570143 (0143 | 0136 |57 00|17 01[177 01 5710293 | 0293|0279 (|57 o1|n7 03|77 04
5810145 (0145|0138 |56 00/126 01[178 01 5810295 | 0296|0282 (58 01|18 03[178 04
59| 0148|0148 [ 0141 |59 00|n9 012|179 01 590298 | 0298|0284 |59 01[n9 03]|179 04
600150 | 0150 | 01243 || 60 01[120 01|80 02 60| 0300|0301 |0286 |60 02]|320 03[180 05
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INCREMENTS AND CORRECTIONS

5 |pSUN | ARiEs | moon o:rcon' i’;’ Corrn 5« Corn | | 3 [ SUN | ARiES | MoON :‘; Cort | 6r Corrn 5' Con®
5 o ' o . ° ’ . . ’ g ’ ’ s ° ’ ° ’ ° ’ ’ ’ ’ ’ r ‘.
00| 0300|0301 | 0286 |00 00| 60 033|120 05 00| 0450 [ 0451 | 0430 [[oo 00| 60 04[120 07
01 (0303|0303 [0289 (| 01 00 62 03[121 05 01 0453 | 0454 | 0432 |01 00| 62 04[121 07
02| 0305 (0306|0291 |02 00| 62 03122 05 02| 0455 (0456 | 0434 [[o2 00| 62 04f122 07
03 (0308|0308 0293 |03 00| 63 03|123 05 03|0458 | 0459 | 0437 || 03 00 63 044|123 07
04 (0310|0311 | 0296 ||[os 00| 69 03|12¢ 05 040460 [ 0461 | 0439 |[0e 00| 6¢ 04124 07
05(0313 | 0313|0298 |05 00| 65 03125 05 050463 [ 0464 | 0441 |05 00| 65 04125 07
06 (0315|0316 0301 [os 00| 66 03[126 05 060465 [ 0466 | 0444 |06 00| 66 04126 07
07 0318|0318 |0303 | 07 00| 67 03[127 05 07 | 0468 [ 0469 | 0446 [[07 00| 67 04[127 07
08| 0320|0321 0305 | 06 00| 68 033|126 05 08|0470 (0471 | 0449 |08 00| 68 04128 07
090323 | 0323|0308 [[oe 00| 69 03|120 05 09|0473 | 0474 | 0451 |[09 01| 69 04|129 08
10| 0325 | 0326 | 0310 [[10 00| 70 03|130 05 10| 0475 | 0476 | 0453 [[10 01| 70 04130 08
11| 0328|0328 | 0313 |[12 00| 71 003|131 05 11| 0478 | 0479|0456 [[12 01| 72 04|13t 08
12(0330 0331 (031512 01| 72 03|132 06 12| 0480 | 0481 | 0458 || 12 01| 72 04152 08
13(0333 0333|0317 (|13 01| 73 03|133 06 130483 | 0484 | 0461 || 13 01| 73 04133 08
14) 0335|0336 | 0320 |14 01| 79 03]|134 06 14 (0485 [ 0486 | 0463 [[14 01] 74 04134 08
15/ 0338|0338 (0322 (/15 01| 75 03|135 06 150488 [ 0489 | 0465 [[15 01]| 75 04135 08
16| 0340 | 0341 | 0325 (|16 01| 76 033|136 06 16 | 0490 | 0491 | 0468 [[16 01| 76 04|136 08
17| 0343|0343 | 0327 |[[17 01| 77 03|137 06 17 (0493 [ 0494 | 0470 [ 17 01| 77 04137 08
18| 0345|0346 | 0329 |18 01| 78 033|138 06 18| 0495 (0496 | 0472 [[18 01| 7¢ 05138 08
19 (0348|0348 (0332 |19 01| 79 03|139 06 190498 (0499 | 0475 [[19 01| 79 05139 038
20 (0350|0351 (0334 (|20 01| 80 03|40 06 200500 [ 0501|0477 [[20 01| 80 05140 08
21| 0353|0353 | 0336|221 01| 81 03[142 06 21 {0503 [ 0504 | 0480 [[22 01 81 05141 08
22| 0355|0356 (0339 |22 01| 82 03|142 06 22 (0505|0506 | 0482 |22 01)| 82 05[162 08
23| 0358|0358 | 0341 |[23 01| 83 03|43 06 23 (0508 0509|0484 |23 01| 83 05[1¢3 08
24 (0360|0361 | 0344 |[2¢4 01| 89 04[14¢ 06 24| 0510|0511 | 0487 [[2¢ 01| 8¢ 05|14 08
2510363 | 0363|0346 (25 01| 85 04|145 06 250513 (0514|0489 [[25 01| 85 05[145 08
26| 0365|0366 | 0348 |26 01| 86 004|146 06 26| 0515 | 0516|0492 [|26 02| 86 05]|146 09
27 (0368|0369 | 0351 (|27 01| 87 04|147 06 27| 0518 [ 0519|0494 [[27 02| 87 05|147 09
28 (0370|0371 (0353 |26 01] 88 04[148 06 28| 0520 0521|0496 || 28 02| 88 05148 09
29| 0373|0374 0356 |29 01| 89 04149 06 29| 0523|0524 | 0499 |29 02| 89 05]|129 09
30| 0375|0376 | 0358 |[30 01| 90 04|150 06 30| 0525|0526 | 0501 || 30 02| 90 05|150 09
31 (0378|0379 (0360 || 32 01| 91 04151 06 31| 0528 | 0529 | 0503 |31 02| 91 05|151 09
32| 0380|0381 | 0363 |32 01| 92 04[152 06 32| 0530 0531|0506 [[32 02| 92 05[152 09
3303830384 0365 (33 01| 93 04155 06 33| 0533 (0534|0508 {33 02| 93 05[153 09
3410385 (0386|0367 |[3¢ 01 99 04]154 06 34| 0535|0536 | 0511 [[34 02| 9¢ 05]|154 09
3503880389 |0370|[35 01| 95 04155 06 35|0538 | 0539|0513 |35 02| 95 06155 09

0390|0391 | 0372 |[36 02| 9¢ 04|56 07 36| 0540 | 0541|0515 [ 36 02| 96 06|156 09
37|0393 | 0394 | 0375 (|37 02| 97 04|157 07 37| 0543 | 0544 | 0518 [[37 02| 97 06|157 09
38(0395|0396 0377 |38 02| 98 04158 07 38| 0545|0546 | 0520 || 38 02| 98 06|15 09
39| 0398|0399 | 0379 [ 39 02| 99 04|159 07 39 0548 [ 0549 | 0523 || 39 02| 99 06[159 09
40 | 0400 | 0401 [ 0382 || 40 02|100 04[160 07 40 | 0550 | 0552 | 0525 || 40 02|00 066|160 09
41 [ 0403 | 0404 | 0384 || 41 02[101 04[162 07 41 | 0553 | 0554 | 0527 || 41 02[102 066|161 09
42| 0405|0406 | 0387 |[42 02|102 004|162 07 42| 0555|0557 | 0530 [[42 02202 06[162 09
43 | 0408 | 0409 | 0389 |43 002|103 04[163 07 43 | 0558 | 0559 | 0532 |43 03|03 06[163 10
44 | 0410|0411 | 0391 || ¢¢ 02|10 04[16¢ 07 44 | 0560 | 0562 | 0534 || 4¢ 03[10¢ 06|160 10
45| 0413 | 0414 | 0394 |45 002|105 04|15 07 45 | 0563 | 0564 | 0537 || 45 03|15 06[165 10
46 (0415|0416 [ 0396 || 46 02[106 04[166 07 46 | 0565 | 0567 | 0539 || 46 03[106 066|166 10
47 1 0418 (0419 | 0398 || 47 02107 04167 07 47 | 0568 [ 0569 | 0542 [[47 03207 06[167 10
48 | 0420 | 0421 | 0401 || 48 02|108 05[168 07 48 | 0570 (0572 | 0544 [[48 03|28 06[168 10
49 | 0423 | 0424 | 0403 || 42 02|109 05[169 07 49 | 0573 | 0574 | 0546 || 49 03[100 06|169 10
50| 0425 | 0426 | 0406 || 50 02120 005|170 07 50| 0575|0577 | 0549 [[s0 03|10 006|170 10
51| 0428|0429 | 0408 || 52 021211 05[|171 07 51| 0578 (0579 | 0551 || 51 03|11 06171 10
52 (0430|0431 | 0410 (|52 02|12 05[/172 07 52| 0580 | 0582|0554 |52 03|nz 07172 10
5310433 (0434|0413 |[53 02|13 05/178 07 5310583 | 0584 | 0556 |53 03|13 07[173 10
54 (0435|0436 [ 0415 || 54 02|14 05[174 07 54 (0585|0587 | 0558 |54 03|14 07[174 10
55| 0438|0439 (0418 |55 02|15 05|175 07 550588 (0589|0561 |55 03[ns 07175 10
56| 0440|0441 | 0420 |[s6 002|136 05176 07 56 (0590|0592 | 0563 [[s6 03|ne 07176 10
57| 0443 | 0444 | 0422 ||57 02|117 005|177 07 57| 0593 | 0594 | 0566 [[57 03|17 07|77 10
58| 0445|0446 | 0425 |[se 02|16 05|178 07 58 (0595 (0597 | 0568 [ 58 03|ns 07[17e 10
59| 0448 | 0449 | 0427 [[59 02|119 05|179 07 59| 0598 | 0599|0570 || 59 03|09 07179 10
60| 0450 | 0451 | 0430 || 60 03]|120 05|180 08 60 [ 1000|1002 0573 |60 04120 07180 11

134



S
3

INCREMENTS AND CORRECTIONS

2 [pSUN | ARiES | Moon (::vcon‘ o Corn :';; corn| | 5 [ SUN | ARIES | MOON | o Corrn| & Comrn Stcon‘
s|le +]e ¢ ] .o o B = =l R TG o oo .o
00 (1000|1002 |0573 ||oo 00| 60 05|120 09 00 1150|1152 |1116 [[co 00| 60 06]|120 11
01 (1003|1004 |0575 |01 00| 61 05|121 09 01 (1153|1155|1118 [[o1 00| 62 06122 11
02| 1005|1007 | 0577 [[o2 00| 62 05[122 09 02(1155| 1157|1121 [[oz 00| 62 06122 11
03|1008|1009|0580| 03 00| 63 05|125 09 031158 (11601123 )03 00| 63 06[123 11
04 (101010120582 ||os 00| 64 05[124 09 04 (1160|1362 [1125 |04 00] 64 06]124 11
0510131014 | 0585 | 05 00| 65 05[125 09 05(1163|1165|1128 |05 00| 65 06]125 11
0610151017 | 0587 [[os 00| 66 05|126 09 06 1165|1167 |1130 [foe 01| 66 06]126 12
07 (1018|1019 | 0589 [[07 01| 67 05|127 10 07 (1168 | 1170|1133 [[o7 01| 67 06127 12
08 (1020|1022 | 0592 ||oe 01| 68 05|128 10 08 1170|1172 1135 [[os 01| 68 06128 12
09 (1023|1024 | 0594 [[09 01| 69 05129 10 091173 | 1175|1137 [[o9 01| 69 06]129 12
101025 (1027|0597 |10 01| 70 05|130 10 101175 | 1177 [ 1140 [[10 01| 70 06[130 12
1110281029 |0599 |12 01| 72 005|132 10 11 (1178 | 1180|1142 |12 01] 72 07]131 12
12| 1030|1032 |1001 |12 01| 72 05|32 10 12(1180| 1182|1144 [[12 01| 72 07132 12
13| 1033|1034 1004 |[13 01| 73 0S5[133 10 13(1183|1185|1147 [[13 01| 73 07133 12
14(1035[1037 1006 |14 01| 794 06|13 10 14 (1185|1187 1149 [[14 01| 7¢ 07134 12
15| 1038|1039 1008 |[15 01| 75 06[135 10 151188 | 1190|1152 [[15 01| 75 07155 12
16 (1040 (1042|1001 [[26 01| 76 066|136 10 16 11190 (1192|1154 |16 01| 76 07|136 12
17104321044 (2003 |[17 01| 772 066|137 20 17 (1193|1195 [ 1156 [[17 02] 77 077|137 13
181045 (1047 | 1016 |28 01| 78 006|138 20 18 (1195|1197 1159 (16 02| 78 07|138 13
19 (1048 | 1049|1018 |29 01| 79 06[239 10 19 (1198 | 1200|1161 |19 02| 79 07|139 13
20 (1050 1052|1020 || 20 02| 80 06|140 11 20 (1200 1202|1164 [[20 02| 80 07140 13
21| 1053|1054 102322 02| &1 06[141 11 21 (1203 |1205|1166 |21 02| 82 07|14t 13
22110551057 | 1025 |22 02| 82 06[142 11 22 (1205|1207 |1168 |22 02| 82 08142 13
2311058 1059|1028 |23 02| 83 06[143 11 23 (1208|1210 |1171 [[23 02 83 08143 13
24 (1060 | 1062|1030 |24 02| 84 06)244 11 24 (1210|1212 [ 1173 [[ 24 02] 84 08|144 13
251063 1064|1032 (25 02| 85 06[145 11 251213 |1215 1175 |25 02] 85 088|145 13
2 (1065|1067 | 1035 (26 02| 86 06|26 11 2 (1215|1217 1178 [ 26 02| 86 08166 13
27| 1068|1069 1037 |27 02| 87 07[147 11 27 (1218 |1220|1180 [[27 02| 87 08|17 13
28| 1070|1072 (1039 |[2¢ 02| 88 07[14s 11 28 (1220|1222 1183 |28 03| 88 08148 14
29 (1073|1074 | 1042 (29 02| 89 07149 11 29| 1223 (1225|1185 |29 03] 89 08|149 14
3010751077 (1084 ||30 02| 90 07[150 121 30 (1225|1227 1187 [[30 03] 90 08|150 14
31 (107810791047 |31 02| 91 07[152 11 31 (1228 |1230[1190 (31 03] 92 08|151 14
32|1080|1082|1049 (|32 02| 92 07152 11 32 (1230|1232 [1192 32 03] 92 08|152 14
33 (1083|1084 1051 (33 02| 93 007|153 11 33 (1233 |1235[1195 |33 03] 93 09|153 14
33| 1085|1087 [ 1054 |[3¢ 03| 99 07[15¢ 12 34 |1235(1237 1197 || 3¢ 03] 9¢ 09[15¢4 14
35(1088 1089|1056 (|35 03| 95 07|155 12 35|1238 1240|1199 /35 03] 95 09[155 14
36 (109010921059 (|36 03| 96 07|156 12 36 (1240|1242 1202 |36 03[ 96 09156 14
37 (10931094 | 1061 |37 03| 97 07]|157 12 37 (1243 | 1245|1204 |37 03| 97 09157 14
38 (1095|1097 | 1063 |36 03| 96 07[158 12 38 | 1245 (1247|1207 |38 03] 98 09158 14
39110981099 [1066 |39 03| 99 07[159 12 391248 (12501209 |39 04]| 99 099|159 15
40 (11001102 | 1068 [|40 03|100 08|60 12 40| 1250 1252|1211 | 40 04|00 09160 15
41| 1103|1104 [ 1070 |42 03|101 088|161 12 41 (1253 | 1255|1214 [[41 04|02 09161 15
42111051107 [ 1073 |[42 03|10z 08[162 12 42 1255|1257 | 1216 [[42 04[22 09162 15
43111081109 107543 03|10 08[163 12 4311258 (1260|1218 | 43 04]|108 09|163 15
44 (1110 [ 1112 | 1078 || 44 03104 088|164 12 44 11260 | 1262|1221 || 44 04)104 10[164 15
451113 | 1114 | 1080 || 45 03|105 088|165 12 45 (1263 | 1265|1223 |45 04]205 10]|165 15
46112151117 [1082 |/ 46 03|106 08[166 12 46| 1265 [ 1267 | 1226 |46 04|06 10[166 15
47 | 1118|1119 [ 1085 |47 04|107 088|167 13 47 (1268 | 1270|1228 [[47 04|07 10|167 15
48| 1120|1122 [ 1087 [[48 04|108 08[168 13 4811270 (1272|1230 || 48 04|08 10[168 15
49 | 1123|1124 1090 | 49 04109 08|19 13 49 (1273 | 1275|1233 [[49 04|29 10169 15
50| 1125|1127 [1092 |50 04|10 08[170 13 50| 1275 (1277|1235 |50 05|10 10[170 16
51111281129 (1094 |51 04|21 08[172 13 S1|1278 (1280123851 05|11 10[171 16
52(1130 1132|1097 |[s2 04|12 08|72 13 52(1280|1282|1240|[s2 05[nz 110|172 16
53 (113311351099 (52 04123 08[173 13 531283 |1285|1242 53 05|13 110|173 1é
54| 1135|1137 [ 1102 [[5¢ 04|1294 09[17¢ 13 54| 1285 (1287|1245 |54 05|11¢ 10[174 16
55(1138 1140|1104 ||55 04|15 09175 13 551288 | 1290|1247 [[s5 o0s5[ns 11175 16
56 (1140|1142 | 1106 |56 04106 09|17 13 56 (1290|1292 |1249 [[s¢ 05[ne 11176 16
571114311145 [1109 |57 04|117 09[177 13 5711293 (1295|1252 |57 05|17 111|177 16
58111451147 (11221 |56 04|18 09[178 13 5811295(1297 1254 |58 05|ne 11|78 16
59 (1148|1150 | 1113 (/se 04129 09[179 13 59 (1298 | 1300|1257 |59 05|19 111|179 16
6011501152 | 1116 ||eo 05|120 09|180 14 60 (1300|1302 |1259 [[eo 06[120 11]|180 17
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INCREMENTS AND CORRECTIONS

& [ SUN | ariEs | MOON |[ or o= | & Con| or comn| | 5| SUN | ARIES | MOON | & Cor | & Comn| & Cone
6 |PLaneTs o 7 4 7 q

s ° ’ ° ’ ° ’ . . ’ r ’ ’ s ° ’ ° ’ ° ’ ’ ’ . ’ r ) J
00| 130013021259 (|00 00| 60 07[120 13 001450 (1453|1402 [[o0 00| 60 08)|120 15
011303 |1305|1261 o1 00| 62 07[122 13 011453 (1455|1405 [[o1 00| 62 08)|121 15
0213051307 |1264 |02 00| 62 07]|122 13 02|1455| 1458 | 1407 || 02 00| 62 08|122 15
03 (130813101266 |03 00| 63 07123 13 031458 | 1460|1409 |03 00| 63 08123 15
04 (131013121269 |[0o¢ 00| 69 07|12¢ 13 041460 | 1463|1412 |04 01| 6¢ 08124 16
05(1313 13151271 |05 01| 65 07|125 14 051463 | 1465|1414 |05 01| 65 08125 16
06 (1315|1318 |1273 |06 01| 66 007|226 14 061465 | 1468|1416 |06 01| 6 08|126 16
07 (131813201276 |07 01| 67 07]|127 14 071468 | 1470|1419 |07 01| 67 08[127 16
08 (1320|1323 |1278 |06 01| 68 007|128 14 0814701473 |1421 |06 01| 68 09]128 16
09(1323|1325|1280 |09 01| 69 07129 14 091473 | 1475|1424 | 09 01| 69 09]|129 16
10| 1325|1328 | 1283 |10 01| 70 08[130 14 10 (1475 (1478|1426 [[10 01| 70 09|130 16
11| 132813301285 |11 01| 71 08[132 14 11 (1478 1480|1428 |11 01| 71 09[131 16
12 (1330 (1333|1288 |12 01| 72 088|132 14 121480 | 1483|1431 |12 02| 72 09[132 17
13| 133313351290 (13 01| 73 08[133 14 131483 1485|1433 [[13 02| 73 09[133 17
1413351338 1292 (14 02| 74 08[134 15 14 (1485 1488|1436 |14 02| 74 09[134 17
151338 [1340|1295|[15 02| 75 088|135 15 151488 | 1490|1438 |15 02| 75 09|13s 17
16| 1340|1343 1297 ||16 02| 7¢ 0B[136 15 16 | 1490 1493 | 1440 [[16 02| 76 10[136 17
17| 1343 | 1345|1300 (/17 02| 77 088|137 15 17 | 1493 (1495|1443 [[17 02| 77 10|37 17
18 (1345 (1348|1302 |[1¢ 02| 76 088|138 15 18 (1495 1498|1445 |18 02| 78 10|1s8 17
19 (1348|1350 | 1304|219 02| 79 09[139 15 191498 | 1501 | 1448 |19 02| 79 110|139 17
20 (1350 1353|1307 |[20 02| 80 09[140 15 20 | 1500 [ 1503 | 1450 [[20 03| 80 1-0)|140 18
21 | 1353113551309 (|21 02 81 09[141 15 21 [ 1503 | 1506|1452 (21 03| 82 10|141 18
22| 1355|1358 | 1311 [|22 02| 82 09[1a2 15 221505 |1508|1455 | 22 03| 82 10]|162 18
23| 1358|1360 1314 (|23 02| 83 09[143 15 231508 | 1511|1457 || 23 03| 83 10143 18
24| 1360|1363 (131624 03| 89 09|14 16 24 (1510|1513 |1459 || 24 03| 84 111|144 138
25| 1363|1365 (131925 03| 65 09[145 16 251513 | 1516|1462 | 25 03] 85 111|145 18
26| 1365 | 1368|1321 |26 03| 86 09(146 16 26| 1515 (1518|1464 | 26 03| 86 11[146 18
27T (1368 1370|1323 |[27 03| 87 09[147 16 2711518 (1521 | 1467 || 27 03| 87 11[147 18
28| 1370|1373 | 1326 |26 03| 88 10[148 16 281520 1523|1469 | 28 04| 88 11168 19
29| 1373|1375 1328 |29 03| 89 10|19 16 291523 | 1526|1471 | 29 04| 89 11169 19
30 (1375|1378 | 1331 |[30 03| 90 10|150 16 30 | 1525|1528 | 1474 || 30 04| 90 11[150 19
31 (1378|1380 | 1333|321 03| 91 10|151 16 311528 | 1531|1476 |31 04| 91 11[15% 19
32 (13801383 |1335| 32 03| 92 10|152 16 321530 | 1533|1479 |32 04| 92 12[152 19
331383 |1385|1338 (33 04| 93 10[153 17 331533 (1536|1481 ([33 04 93 12]153 19
34|1385|1388 1340 (34 04| 99 10[154 17 34| 1535 (1538|1483 [[34 04 9¢ 12]15¢4 19
35(1388 1390|1343 |35 04 95 10|155 17 351538 | 1541|1486 |35 04| 95 12]|155 19
3613901393 |1345| 36 04] 96 10|156 17 36|1540| 1543|1488 | 36 05| 96 12|15 20
37 (1393 |1395| 1347 ||37 04| 97 11|157 17 37 (1543|1546 |1490 |37 05| 97 122|157 20
38 (13951398 | 1350|358 04| 98 11|158 17 38| 1545|1548 |1493 | 38 05| 98 12]|158 20
39 (1398|1400 | 1352 | 39 04| 99 11|159 17 391548 | 1551|1495 |39 05| 99 12]|159 20
40 | 1400 | 1403 [ 1354 ||40 044|100 1121|160 217 40 [ 1550 | 1553 | 1498 |40 05|00 133|160 20
41 | 1403 | 1405|1357 [[41 04f101 121|162 127 41 [ 1553 | 1556 | 1500 || 41 05[103 13161 20
42 (1405|1408 | 1359 |42 05|102 11|12 18 42 1555|1558 |1502 | 42 05|02 13]|162 20
43 (1408 1410|1362 |43 05/103 11|13 18 431558 | 1561|1505 |43 05[103 13]|163 20
44 (1410|1413 | 1364 |[4¢ 05/109 11|164 18 44 | 1560 | 1563 | 1507 || 44 06[10¢ 13]|16¢ 21
45 (1413|1415 | 1366 | 45 05[105 11|15 18 451563 | 1566|1510 45 06105 13|168 21
46 (1415|1418 | 1369 |[46 05106 11|16 18 46 | 1565 | 1568 | 1512 || 46 06|06 13]|166 21
47 (1418 | 1420 | 1371 || 47 05|107 12|167 18 47 [ 1568 | 1571 [ 1514 || 47 06)107 13]|167 21
48 | 1420|1423 | 1374 |48 005|108 12168 18 48 (1570|1573 | 1517 |46 06)|108 14]|168 21
49 (1423|1425 | 1376 | 49 05109 12|19 18 49 [ 1573|1576 | 1519 || 49 06[109 14]|169 21
50 (1425|1428 | 1378 | 50 05|10 12|70 18 50 |1575| 1578 | 1521 | 50 06[no 14170 21
51 (1428|1430 | 138151 06|11 12|71 19 511578 | 1581|1524 |51 06[|n1 14171 21
5214301433 | 1383 |52 06|12 12|12 19 521580 | 1583|1526 |52 07|nz 14|72 22
53| 1433|1435 | 1385 (53 06113 12(173 19 53| 1583 (1586|1529 (53 07[13 14)|173 22
54 (1435|1438 | 1388 |[5¢ 06|14 212|174 19 54 | 1585|1588 |1531 (54 07[ns 14)|174 22
55| 1438|1440 1390 55 06[/1ns 212|175 19 551588 | 1591|1533 |ss 07[ns 14175 22
5614401443 |1393 |56 06126 13|176 19 56 1590|1593 |1536 |56 07|16 15|176 22
57 (1443|1445 | 1395 |57 06f127 13|177 19 57 (1593|1596 |1538 |57 07|z 15|177 22
58 1445|1448 | 1397 |[se 06118 13|17e 19 58 1595|1598 |1541 |38 07|ne 15|178 22
59| 1448|1450 | 1400 ([59 06f129 13[179 19 59| 1598 (2001|1543 (59 07|09 15|179 22
60 (1450|1453 | 1402 | 60 07120 13|80 20 60 | 2000|2003 |1545 | 60 08[120 15]|180 23




(e}
3

INCREMENTS AND CORRECTIONS

3 |, SUN | ARiES | MOON || or Con®| & Cor® | &r Caren 3 | SUN | ARIES | MOON || or Cor| &r Com| &r Com®
8 , 4 9 |PLanets 7

sfo r]o ¢ |o » oo y v o sle ¢+ [o 7 |o .o .o ¢
00| 2000 2003|1545 |00 00| 60 09120 17 002150 (2154|2089 |[o0 00| 60 10[120 19
012003 |2006|1548 |01 00| 62 09[122 217 0121532156 |2091 |01 00| 62 110|121 19
02 (2005|2008 |1550 |02 00| 62 09[122 17 02|2155(2159 2093 |02 00| 62 10]122 19
03| 2008|2011 1552 |03 00| 63 09|123 17 03|2158 (2161|2096 o3 00| 63 100|123 19
042010 2013|1555 |[o4 01| 64 09[12¢ 18 04|2160 (2164|2098 |04 01| 64 10124 20
052013 |2016|1557 |05 01| 65 09)|125 18 052163 (2166|2100 |05 01| 65 10[125 20
06| 2015|2018 | 150 (06 01| 66 09)|126 18 06|2165)| 2169|2103 [[oe 01| 66 10[126 20
072018 |2021 1562 (07 01| 67 09]|127 18 072168 | 2171|2105 |[o7 01| 67 121|127 20
08 (2020|2023 | 1564 |[os 01| 68 10[128 18 08|2170| 2174 | 2108 [[os 01| 68 111|128 20
09| 2023|2026 (1567 ||0e 01| 69 10|129 18 092173 2176|2110 |09 01| 69 11]|129 20
10 (2025|2028 | 1569 |[10 01| 70 10[130 18 102175 | 2179 | 2112 |10 02| 70 111|130 21
11| 2028|2031 (1572 |11 02| 71 10131 19 112178 (2181|2115 |11 02| 72 11158 21
12| 2030|2033 1574 |12 02| 72 10132 19 122180 (2184 | 2117 |12 02| 72 11152 21
13120332036 (1576|113 02| 73 10|133 19 1312183 2186|2120 |13 02| 73 12]|133 21
14|2035|2038[1579 |14 02| 74 10134 29 1421852189 2122 |14 02| 7¢ 212|134 21
15| 2038|2041 1581 |15 02| 75 11|135 19 15| 2188 (2191|2124 |15 02| 75 112|135 21
16 (2040 [ 2043 | 1584 ||16 02| 76 11136 19 16 | 2190 (2194 | 2127 [[16 03| 76 112|136 22
17| 2043 | 2046 [ 1586 ||17 02| 77 11|137 19 17 2193|2196 | 2129 |[17 03| 77 112|137 22
18| 2045|2048 (1588 |16 03| 78 11|138 20 182195 (2199|2131 |18 03| 78 12|18 22
19 (2048|2051 | 151 |[19 03| 79 121|139 20 1912198 | 2201|2134 [[19 03| 79 13)|139 22
202050 | 2053|1593 |20 03| 80 11]|140 20 20| 2200|2204 | 2136 |[20 03| 80 13|10 22
21 (2053|2056 | 1595 |22 03| 81 211|142 20 21 2203 | 2206|2139 |22 03] 81 13|1e1 22
22 (2055|2058 | 1598 |[22 03| s2 12[12 20 22 (2205|2209 | 2141 |[22 03] 82 13|12 22
23 (2058 | 2061|2000 |23 03| 83 12[1a3 20 23 2208|2211 |2143 |[23 04| 83 133|163 23
24| 2060 2063|2003 (24 03| 84 12[144 20 24| 2210|2214 | 2146 || 24 04| 8¢ 13144 23
2512063 | 2066|2005 |25 04] 85 12|145 21 25| 2213 (2216|2148 |25 04| 85 13[145 23
26| 2065|2068 | 2007 || 26 04| 86 12|146 211 26| 2215 (2219|2151 |26 04| 8o 14|146 23
27 (2068|2071 | 2000 |[27 04| 87 12|17 21 272218 | 2221|2153 |[27 04| 87 14|1e7 23
28| 2070|2073 (2012|268 04| 88 12|18 21 28| 2220|2224 | 2155 | 26 04| 88 14|18 23
29 (2073|2076 | 2015 |[29 04| 89 13|19 21 292223 | 2226|2158 |29 05| 89 14|19 24
30| 2075|2078 (2017 || 30 04| 90 13|10 21 30| 2225|2229 | 2160 |30 05| 90 14150 24
31 (2078|2081 | 2019 |[s2 04 91 13[152 21 312228 | 2231|2162 |[31 05| 91 14|151 24
322080 2084|2022 |[32 05| 92 13[152 22 32| 2230 (2234|2165 |32 05) 92 15|152 24
332083 | 2086|2024 |[33 05| 93 13[153 22 332233 2236|2167 |[33 05| 93 15[153 24
34| 2085|2089 (2026 3¢ 05| 99 13|154 22 34 2235|2239 |2170 |[ 34 05| 9¢ 115|154 24
35| 2088|2091 | 2029 |35 05| 95 13|155 22 352238 (2241|2172 |35 06| 95 15[158 25
3 (2090|2094 | 2031 |[36 05| 96 1214|156 22 36| 2240|2244 | 2174 |36 06| 96 15]|156 25
3712093 | 2096|2034 |[37 05| 97 14|157 22 37| 2243 (2246|2177 [[37 06| 97 15|187 25
38| 2095|2099 | 2036 || 38 0S| 98 14|158 22 38| 2245 (2249|2179 |38 06| 98 16[158 25
39| 2098|2101 2038 | 59 06| 99 14|159 23 392248 | 2251|2182 |[39 06] 99 166|159 25
40| 2100|2104 | 2041 |40 06[100 214|160 23 40 | 2250 (2254 | 2184 |[40 06[100 16[160 26
4112103 2106|2043 |41 06[101 14|11 23 41 | 2253 (2256|2186 |41 06[201 16[161 25
42| 2105|2109 | 2046 ||42 06102 14|12 23 42 | 2255(2259|2189 [[42 07|02 116|162 26
43 2108|2111 | 2048 |[22 06103 15|13 23 43 (2258 | 2261|2191 [[43 07103 166|163 26
44 (212102114 | 2050 |[4¢ 061094 15[16¢ 23 44 | 2260|2264 | 2193 |44 07|10¢ 16]|164 26
452113 2116 | 2053 [[45 06105 15|15 23 45| 2263 2267|2196 |45 07|15 17165 26
4 | 2115 | 2119 | 2055 || 46 07[106 15|166 24 46 | 2265 2269|2198 |[46 07|26 17[lee 26
47| 2118|2121 | 2057 || 47 07107 15[167 24 47 | 2268 | 2272|2201 |47 07|17 17|17 26
48| 2120|2124 | 2060 || 46 007|108 15|18 24 48 | 2270|2274 | 2203 |48 08|08 117|168 27
49| 2123|2126 | 2062 || 49 07109 15|169 24 49 | 2273 (2277 | 2205 |49 0B|209 17|19 27
50| 2125|2129 (2065 || 50 07|10 116|170 24 50 | 2275|2279 | 2208 |50 0B|uo 17170 27
51| 2128|2131 (2067 |[51 07111 16[171 24 51 | 2278 (2282|2210 (51 oOB|na 18171 27
52| 2130|2134 (2069 |52 07|n2 166|172 24 52| 2280|2284 |2213 |52 08|nz 18[172 27
531 2133|2136 | 2072 (|53 08|13 16|173 25 53| 2283 (2287|2215 |53 08[ns 18[173 27
5421352139 | 2074 |[5¢ 08|14 16174 25 54 |1 2285 (2289|2217 |54 09|ne 18174 28
552138 2141|2077 |[s5 08|ns 16175 25 55|2288)|2292|2220| 55 09 ns 18[17s 28
56| 2140|2144 (2079 |56 08|16 116|176 25 56 |2290| 2294 | 2222 |[se 09|16 18|176 28
57| 2143|2146 (2081 |57 08|17 17|177 25 57| 2293|2297 | 2225|357 09|n7 19|77 28
58| 2145|2149 | 2084 || 58 08|18 17|18 25 58 2295|2299 | 2227 |[ss 09|ns 19|17s 28
592148 | 2151|2086 |[59 08|19 17[179 25 59| 2298 | 2302|2229 |[s59 09|19 19|17e 28
60| 2150|2154 | 2089 (|60 09120 17[180 26 60 | 2300|2304 |2232 |60 20[220 219|180 29




10"

INCREMENTS AND CORRECTIONS

10 [pSuN | ARiES | MoON o:vCon‘ o Corr® :': Cor | 137 | SN | ARIES | MOON || o Coret| Gr Corrs 5' Con®
s|lo r]o oo s ¢ ] o ] 4 s s|lo ¢+ |o oo ol » o] ¢ o] ¢
00| 2300|2304 (223200 00 60 121|120 21 002450 | 2455|2375 [[oo 00| 60 12[120 23
01| 2303|2307 |2234 |02 00| 61 211|122 21 01 | 2453|2457 | 2377 [[o1 00] 62 112|121 23
02| 2305|2309 2236 | 02 00| 62 111|122 21 02| 2455|2460 | 2380 |02 00| 62 12[122 23
03| 2308|2312 (2239 |03 01| 63 111|123 22 032458 | 2462 | 2382 |03 01| 63 12[123 24
042310 2314|2241 |04 01| 64 1211|124 22 04| 2460 | 2465|2384 [[04 01| 64 112|124 24
05(2313 2317|2244 |05 01| 65 211|125 22 05|2463 | 2467 | 2387 [[05 01| 65 12]|125 24
06 (2315|2319 | 2286 |06 01| 66 212|126 22 062465 | 2470|2389 [[o6 01] 66 133|126 24
07| 2318|2322 (2248 |07 01| 67 12|27 22 07 |2468 | 2472|2392 |07 01] 67 13[127 24
08 (2320|2324 |2251 |[oe 01| 68 1212|128 22 08 |2470| 2475|2394 [[os 02| 68 13[128 25
09| 2323|2327 2253 ||oe 02| 69 112|129 23 092473 | 2477 | 2396 |09 02| 69 13[12¢ 25
10| 2325|2329 | 2256 |10 02| 70 12|130 23 10 (2475|2480 | 2399 |[10 02| 70 113|130 25
11 (2328|2332 |2258 (12 02| 71 112|131 23 11| 2478 | 2482|2401 [[11 02| 71 14131 25
12| 2330|2334 (2260|122 02| 72 13|132 23 122480 | 2485|2403 |12 02| 72 14[132 25
132333 (2337|2263 |13 02| 73 13|133 23 1312483 | 2487|2406 [[13 02| 73 14133 25
14|2335|2339 226514 02| 74 13|13¢ 23 14| 2485|2490 | 2408 |14 03| 7¢ 14]134 26
15| 2338 2342|2267 |15 03| 75 13|13s 24 15| 2488 (2492 | 2411 |15 03| 75 14135 26
16 | 2340 | 2344 | 2270 |16 03| 76 13|136 24 16| 2490 (2495 | 2413 |16 03| 76 15]|136 26
17 (2343 (2347 | 2272 |[17 03| 77 13|137 24 17 | 2493 | 2497 | 2415 |17 03| 77 115|137 26
18 (2345 (2349|2275 |16 03| 76 14|138 24 18| 2495 | 2500|2418 [[18 03| 76 15|138 26
19| 2368|2352 2277 (|19 03| 79 14|19 24 19| 2498 2502|2420 |19 04| 79 15]|139 27
20| 2350 | 2354|2279 |20 04| 80 14|1a0 25 20| 2500 2505|2423 || 20 04| 80 15|10 27
21 (2353|2357 | 2282 |22 04| 81 114|141 25 21 | 2503 | 2507 | 2425 [[ 21 04) 82 116|141 27
22| 2355|2359 | 2284 || 22 04| 82 114|142 25 22| 2505|2510 | 2427 |22 04] 82 16[162 27
23| 2358|2362 2287 |23 04| &3 15|14s 25 232508 | 2512|2430 [| 23 04] 83 16|13 27
24| 2360 | 2364|2289 |24 04| 84 15[144 25 24| 2510 2515|2432 |24 05| 84 16]|144 28
25| 2363|2367 (2291 | 25 04| 85 15[145 25 2512513 | 2517|2434 [[25 05| 85 16|145 28
26| 2365|2369 (2294 || 26 05| 86 15|146 26 2| 2515 2520|2437 [[26 05| 86 16|146 28
27| 2368|2372 | 2296 |27 05| 87 15|17 26 27| 2518 2522|2439 |27 05| 87 17]|1e7 28
28| 2370|2374 | 2298 || 28 05| 88 15|1ae 26 28| 2520 | 2525|2442 |28 05| s 17148 28
29| 2373|2377 (2301 |29 05| 89 116|149 26 29| 2523|2527 | 2444 |29 06| 89 17[169 29
30| 2375|2379 [ 2303 || s0 05| 90 116|150 26 30 2525|2530 | 2446 [ 30 06] 90 17[150 29
31| 2378|2382 (2306 31 05| 91 16]151 26 31 2528|2532 | 2449 |31 06] 91 17[15% 29
32| 2380|2384 2308 |32 06| 92 16152 27 32| 2530|2535 | 2451 |32 06| 92 18[152 29
33 (2383|2387 )|2310|[33 06| 93 216|153 27 33| 2533 (2537|2454 |33 06| 93 18[153 29
34| 2385|2389 231334 06| 99 16|15¢ 27 34 |2535| 2540|2456 |34 07| 9¢ 18|154 30
35 (2388|2392 | 2315 |[35 06| 95 217|155 27 35|2538 | 2542|2458 [[35 07| 95 18|155 30
36| 2390|2394 231836 06] 96 17|156 27 362540 | 2545|2461 [|36 07] 96 18[156 30
37| 2393|2397 (2320 37 06| 97 17|187 27 37 (2543|2547 | 2463 [|37 07| 97 19[157 30
38| 2395|2399 2322 | 3¢ 07| 98 17|158 28 38 2545|2550 | 2466 || 38 07] 98 19[158 30
39 (2398|2402 | 2325 |[39 07| 99 17[159 28 39| 2548 | 2552|2468 [[39 07| 99 19]|159 30
40 [ 2400 | 2404 | 2327 |[40 07]100 1218|160 28 40| 2550 | 2555|2470 |40 08|00 19|60 31
41| 2403 | 2407 [ 2329 || 41 07101 18|11 28 412553 | 2557|2473 [[41 08|02 19]|161 31
42| 2405|2409 [ 2332 || 42 07102 18|12 28 42| 2555|2560 |2475 |42 08|02 20[162 31
43 | 2408 | 2412 | 2334 |[«3 008|103 18|13 29 43 | 2558 | 2562 | 2477 [[ a3 08|03 20[163 31
43 | 2410|2414 | 2337 ||« 08104 188|164 29 44 | 2560 | 2565 | 2480 || 44 08|04 20164 31
45| 2413|2417 | 2339 (|45 08|105 18|165 29 4512563 | 257 | 2482 [[45 09[105 20|15 32
4 (2415 | 2419 | 2341 |[46 08|106 219|166 29 46 2565|2570 | 2485 [ 46 09]206 20[166 32
47 | 2418 | 2422 | 2344 || 47 08|107 219|167 29 47 | 2568 | 2572 | 2487 [[ 47 09)107 21|17 32
48 [ 2420 | 2424 | 2346 |[se 08|108 19[168 29 48 | 2570 | 2575|2489 [[ 48 09|08 21]|168 32
49| 2423 | 2427 [ 2349 || ¢9 09]109 19|19 30 49 | 2573 | 2577 | 2492 [ 49 09]109 21|19 32
50| 2425|2429 | 2351 ||s0 09 120 19|170 30 50 | 2575 | 2580 | 2494 |50 10|10 21|70 33
51| 2428|2432 (2353 |51 09|11 19|121 30 51 2578 | 2582|2497 |51 10|n2 21f1rt 33
522430 2434|2356 |[52 09|12 20172 30 522580 | 2585|2499 |52 10|ne 21[172 33
53| 2433|2437 | 2358 |53 09|13 220|173 30 5312583 2587|2501 |53 10[n3 22[173 33
5412435 |2439 | 2361 ||5¢ 09|14 20174 30 5425852590 | 2504 [[s4 10[ne 22]|174 33
55| 2438|2442 [ 2363 |55 10125 20[|175 31 55| 2588 2592|2506 |55 11|us 22|75 34
56| 2440|2444 [ 2365 || se 10126 20|176 31 56 | 2590 (2595 | 2508 || 56 11|me 22176 34
57| 2443|2447 | 2368 |[57 10|117 20|127 31 572593 |2597 | 2511 (|57 11|07 22|17y 34
58| 2445|2450 [ 2370 | 5¢ 10[ne 21|78 31 58 2595 | 3000|2513 (58 11|ns 23[178 34
59| 2448|2452 (237259 10|19 21|19 31 592598 | 3002|2516 |59 11|09 223|179 34
60| 2450 | 2455 | 2375 || 60 121|120 21|80 32 60 | 3000 | 3005|2518 |60 212|320 23[180 35

vii

138




12"

INCREMENTS AND CORRECTIONS

5[ SUN | aries | MOON || or Cona| o Corn| or Corn)| |3 | SUN | ARiES | MOON || o Cor| & Com® | & Con=
12 |pLaneTs o q 13 ! q

s ° r ° . ° ’ ' . ’ ' ’ ’ s ° ’ ° ’ ° . ’ ’ . ’ 3 [
00| 3000)|3005|2518 (00 00] 60 13[120 25 003150 (3155|3061 (|00 00| 60 14[120 27
01| 3003|3007 |2520 (01 00| 62 213|122 25 013153 (3158|3064 (/o1 00f 62 14121 27
02)|3005|301:0|2523 (02 00| 62 133|122 25 0213155 (3160|3066 (02 00| 62 14122 27
03)|3008 3012|2525 03 01| 63 133|123 26 03|3158| 3163|3068 |03 01| 63 14123 28
043010 |3015|2528 | 0¢ 01| 69 13[12¢ 26 04 316031653071 | ca 01| 6¢ 14[124 238
05(3013 3017|2530/ 0% 01| 65 14(125 26 053163 3168|3073 |05 01| 65 15[125 28
06 (3015|3020 2532 | 06 01| 66 14(126 26 06 3165|3170 3075 |06 01| 6o 15[126 28
073018 |3022|2535 (07 01| 67 14[127 26 073168 | 3173|3078 |07 02| 67 15[127 29
08| 3020 |3025|2537 |08 02| 68 14|128 27 083170 3175|3080 [[os 02| 68 15[128 29
09 (3023|3027 2539 |09 02| 69 14[129 27 09 (3173|3178 3083 |09 02| 62 16[129 29
10| 3025|3030 | 2542 |10 02| 70 15|130 27 103175 | 3180|3085 |10 02| 70 16[130 29
11| 3028|3033 |2544 ||211 02| 71 15|131 27 11 (3178 | 3183|3087 |11 02| 71 16131 29
123030 3035|2547 |12 03| 72 15|132 28 123180 | 3185|3090 (12 03| 72 16[152 30
13130333038 |2549[13 03| 73 15[135 28 1313183 (3188|3092 |13 03| 73 146|133 30
143035 3040|2551 |14 03] 79 15|134 28 14 1318531903095 |14 03] 74 17]134 30
15| 3038|3043 (2554 |15 03| 75 216|135 28 1513188 3193|3097 [[15 03| 75 17[135 30
16| 3040 | 3045|2556 ||16 03| 76 116|136 28 16 | 3190 | 3195|3099 |16 04 76 17136 31
17 3043|3048 | 2559 |17 04| 77 186|137 29 17 (3193|3198 3102 |17 04| 77 17[137 31
18| 3045|3050 | 2561 |18 04] 78 16138 29 18 (3195|3200 3104 |18 04| 78 18[138 31
19| 3048|3053 (2563 |19 04| 79 16|139 29 1913198 (3203|3107 |19 04]| 79 188|139 31
20| 3050 | 3055 | 2566 ||20 04| 80 17140 29 20| 3200 (3205|3109 |20 05| 80 18[140 32
21 (3053|3058 | 2568 |21 04| 81 17)|141 29 2113203 (3208|3111 |21 05| 81 18[1e1 32
22| 3055|3060 | 2570 |22 05| 82 17142 30 22 (3205|3210 3114 |22 05| 82 18142 32
23| 3058 3063|2573 (23 05| 83 17143 30 23 3208|3213 |3116 |23 05| 83 19[1e3 32
24| 3060 3065|2575 24 05| 89 18|14a 30 24 (321032163118 |24 05| 8¢ 19[16a 32
253063 3068|2578 (|25 05| 85 188|145 30 2532133218 |3121 |25 06| 85 19[145 33
26| 3065|3070 | 2580 |26 05| 86 18|146 30 26 (3215|3221 3123 |26 06| 86 19[146 33
27| 3068|3073 (2582 |27 06| 87 18|147 31 27| 3218 | 3223|3126 [[27 06| 87 220|147 33
28| 3070|3075 2585|286 06| 88 18|148 31 2813220 3226|3128 (|28 06| 88 200|148 33
29| 3073|3078 2587 |29 06| 89 19|19 31 293223 (3228|3130 (29 07| 89 20|19 34
30 (3075|3080 2590/ 30 06| 90 19[1s0 31 30 (322532313133 |30 07| 90 20[150 34
31| 3078|3083 |2592 (|31 06| 91 19[151 31 31| 3228 (3233|3135 (/31 07| 91 20|11 34
3213080 3085|2594 (32 07| 92 19(152 32 32132303236 (3138 (|32 07| 92 21[152 34
33|3083|3088 2597 |33 07| 93 19|153 32 3313233 (3238|3140 (33 07| 93 212|153 34
34 (3085|3090 2599 34 07| 99 20[154 32 343235 (3241|3142 (|34 08| 9¢ 221|154 35
35| 3088|3093 |3002( 35 07| 95 20[155 32 353238 | 3243|3145 |35 08| 95 21[155 35
36 (3090|3095 3004/ 36 08| 96 20[156 33 363240 | 3246|3147 |36 08| 96 22[156 35
37 (3093|3098 3006/ 37 08| 97 20(157 33 37 (3243|3248 3149 |37 08| 97 22[157 35
38 (3095|3100 3009 3¢ 08| 98 20(158 33 3832453251 3152 |38 09| 98 22[158 36
39 (3098|3103 3011/ 39 08| 99 21[159 33 39 (3248|3253 3154 |39 09| 99 22[159 36
40 [ 3100 | 3105 [ 3013 || 40 08100 21[160 33 40 | 3250 | 3256 | 3157 || 40 09]|20 23[160 36
41131033108 | 3006 (|41 09101 21|12 34 41 | 3253 3258|3159 (|41 09[101 23[161 36
42131053110 3018 (|42 09102 21|12 34 4213255 (3261|3161 (|42 09[02 23[162 36
43 (3108 | 3113|3021 |43 09)103 21(163 34 43 13258 (3263|3164 |[43 210|103 23|13 37
44 (3110|3115 3023 || ¢¢ 09109 22[16¢ 34 44 | 3260 | 3266 | 3166 || 4¢ 10|10¢ 23[16a 37
45 (3113|3118 3025 45 09|18 22(165 34 453263 | 3268|3169 | 45 10|05 24|15 37
46 (3115|3120 (3028 || 46 10106 22(166 35 46 (3265|3271 3171 |46 10|06 24[166 37
47 | 3118 | 3123 | 3030 || 47 10[107 22|17 35 47 | 3208 [ 3273|3173 |47 11|17 24|17 38
48| 3120|3125 | 3033 |[48 10108 233|168 35 48 [ 3270|3276 | 3176 |46 11|08 24168 38
49| 3123|3128 | 3035 |49 10100 23|19 35 49 [ 3273 | 3278|3178 |49 11|09 25[16e 38
50 (3125|3130 3037 | s0 10|10 23(170 35 5032753281 3180 s0 11|uo 25[170 38
51|3128 3133|3040 ([51 11111 23[171 36 51|3278 (3283|3183 (|51 11|(n1 25(1r: 38
523130 (3135|3042 | 52 11|12 23(172 36 523280 3286|3185 |52 12|n2 25[(172 39
53031333138 304453 11|03 24173 36 53 3283|3288 |3188 |53 12|ns 25[(173 39
54 (3135|3140 3047 |54 11|14 24(174 36 54 3285|3291 319054 12|14 26[174 39
550131383143 (3049 |55 11|15 24175 36 5513288 (3293|3192 (s5s 12|ns 26|75 39
56| 3140 3145|3052 | se 12|16 24[176 37 56 3290|3296 3195 |56 13|16 26[176 40
57 (3143|3148 3054 | s7 12|n7 24(177 37 57 (3293|3298 3197 |57 13|n7 26[177 40
58 (3145|3150 3056 | se 12|18 25(178 37 58 3295|3301 3200 58 13|us 27[17e 40
59 (3148|3153 (3059 | 59 12|129 25(179 37 593298 3303|3202 |59 13|19 27(179 40
60 3150|3155 3061 | 60 133|120 25(180 38 60 | 3300 | 3306|3204 |60 214|220 27[180 41

v



14" INCREMENTS AND CORRECTIONS ] H=

m | SUN v v v m | SuN [ v v
ARIES | MOON || or Cor®| or Cort™| or Core™ ARIES | MOON |l or Corr"| or Cor| or Con™
14 |pLanets 3 q a 15 |pLaneTs 7 9 7
sle 2lls Zils willie 2l @ ©|f @ 7 ole 2 |e 7 Jie 2 | 2 5| & 2] ¢ ¢
00| 3300 | 3306|3204 |00 00 60 15|120 29 00| 3450 | 3456|3348 [[00 00| 60 16[120 31
013303 |3308|3207 ||or 00| 61 15|121 29 013453 | 3459|3350 (01 00| 62 116|122 31
02]3305|3311|3209 |02 00| 62 15|122 29 023455 | 3461|3352 (02 01| 62 16[122 32
03]3308|331:3|3211 (/03 01| 63 185|123 30 033458 | 3464|3355 03 01| 63 16[123 32
04| 3310|3316 3214 |04 01| 69 15[124 30 043460 | 3466|3357 |04 01| 64 17[124 32
05|3313 3318|3216 05 01| 65 16[125 30 053463 | 3469|3359 [los 01| 65 17[125 32
06|3315|3321|3219 ||oe 01| 66 16|126 30 06| 3465 | 3471|3362 |06 02| 66 17[126 33
073318 3323|3221 |07 02| 67 16|127 31 07 | 3468 | 3474 | 3364 |07 02| 67 17[127 33
08| 3320|3326 |3223 | 0os 02| 68 16|128 31 08 |3470| 3476|3367 |[08 02| 68 18[12¢ 33
09| 3323|3328 |3226( 09 02| 69 17[129 31 093473 (3479|3369 |09 02 69 18|129 33

103325 (3331|3228 (10 02| 70 17|130 31 1013475 (3481|3371 (|10 03| 70 18[130 34
1133283333 (3231 |12 03| 72 217|132 32 1113478 (3484 | 3374 (|12 03| 70 18|31 34
1233303336 (323312 03| 72 17|32 32 12| 3480 | 3486|3376 |12 03| 72 19[132 34
133333 3338|3235 (13 03| 73 188|133 32 13| 3483 | 3489|3379 |13 03| 73 19[133 34
14| 3335|3341 (3238 14 03| 794 18|13¢ 32 14| 3485|3491 | 3381 [[1¢ 04| 7¢ 19[13¢4 35

153338 3343 | 324015 04] 75 188|135 33 15 (3488 | 3494 | 3383 [[15 04| 75 19[135 35
16 | 3340 | 3346 | 3243 |[16 04| 7¢ 18|136¢ 33 16 (3490 | 3496 | 3386 |[16 04] 76 2:0[13¢ 35
17 3343|3348 | 3245 (17 04] 77 19[137 33 17 (3493 | 3499 | 3388 [[17 04] 77 20[137 35
18| 3345|3351 (3247 |16 04| 76 19|138 33 18 (3495|3501 339016 05| 76 20[138 36
19| 3348|3353 (325019 05| 79 19|139 34 1913498 | 3504 | 3393 (|19 05| 79 220|139 3¢

20| 3350 | 3356 | 3252 (|20 05| 80 19|10 34 20 (3500 | 3506|3395 |20 05| a0 21140 36
21| 3353|3358 |3254 |21 05| 81 20|11 34 21 (3503|3509 3398 |21 05| 81 21141 36
3355|3361 (3257 (|22 05| 82 20142 34 2213505 (3511|3400 (|22 06| 82 21|42 37
3358 3363|3259 |29 06| 83 20(143 35 2313508 (3514|3402 |23 06| 83 211|143 37
3360|3366 |32602 |24 06| 89 200|144 35 24 |1 3510 [ 3516 | 3405 [|24 06| 8¢ 22[144 37

22

23

24

25| 3363|3368 (3264 |25 06| 85 21145 35 253513 |3519 3407 |25 06| 85 22145 37
26| 3365|3371 | 3266 |26 06] 86 21[1a6 35 2 |3515| 3521|3410 26 07| 86 22|146 38
27 | 3368 | 3373|3269 |27 07| 87 21[147 36 27 3518 | 3524|3412 |27 07| 87 22|17 38
283370 3376|3271 ||2¢ 07| 88 211|148 36 28 3520|3526 |3414 |28 07| 88 23|48 38
293373 3378|3274 (|29 07| 89 22[149 36 29 (3523|3529 |3417 |29 07| 89 23|149 38
30
31
32
33
34

3375|3381 |3276 |30 07| 90 22[150 36 3013525 (3531|3419 (|30 08| 90 23[150 39
3378|3383 (3278 (31 07| 91 22[151 36 313528 | 3534|3421 |31 08| 92 24151 39
3380|3386 (3281 |32 08| 92 22(152 37 323530 3536|3424 |32 08| 92 24152 39
3383|3388 |3283 |33 08| 93 22153 37 33 13533 (3539|3426 |33 09| 93 24153 40
3385|3391 | 3285 |34 08| 99 23[15¢ 37 34 3535|3541 3429 /3¢ 09| 9¢ 24154 40

35 (3388|3393 (3288 |35 08| 95 233|155 37 353538 | 3544|3431 |35 09] 95 25|155 40
3390 | 3396 (3290|356 09| 96 23[156 38 36| 3540 (3546|3433 |36 09 96 255|156 40
37133933399 3293 (|37 09| 97 233|157 38 37 3543|3549 | 3436 |37 10| 97 25]|157 41
38 (3395|3401 (3295 | 38 09| 98 24[158 38 38 (3545|3551 3438|368 10| 98 25[158 41
39 (3398|3404 (3297 |[39 09| 99 24|159 38 393548 | 3554|3441 |39 10| 99 26159 41

40 | 3400 | 3406 | 3300 || 40 10100 24[160 39 40 [ 3550 | 3556 | 3443 || 40 10|00 26[160 41
41 (3403|3409 (3302|412 10|101 24|11 39 41 | 3553 3559 | 3445 |41 211|101 26|16t 42
42| 3405|3411 | 3305 (|42 10102 25[162 39 42 | 3555 | 3561 | 3448 [[42 11|22 26|12 42
43 | 3408 | 3414|3307 |43 10|103 25[165 39 43 | 3558 | 3564 | 3450 |43 11]|103 27|13 42
44 [ 3410 | 3416 | 3309 |[4¢ 11]104 25[164 40 44| 3560 | 3566 | 3452 || 44 211|204 27164 42

45 (3413|3419 3312 |[45 12)105 25[165 40 45 13563 3569 | 3455 |45 212|105 27|15 43
46| 3415 [ 3421 | 3314 || 46 11[106 26166 40 46 3565|3571 | 3457 || 46 12|06 27|166 43
47 [ 3418 | 3424 [ 3316 |[47 11)107 26|17 40 47 | 3568 | 3574 | 3460 || 47 212|207 28|17 43
48 | 3420 | 3426 | 3319 |48 12108 26[1es 41 48 | 3570 [ 3576 | 3462 [[48 12|108 28|18 43
49 | 3423 | 3429 [ 3321 |[49 122|109 26[169 41 49 | 3573 | 3579 | 3464 |49 13|19 28|19 44

50 | 3425|3431 (3324 |[50 12|10 227|170 41 5013575 (3582|3467 |50 13|10 28170 44
51| 3428|3434 (332651 12|01 27|71 41 5113578 (3584|3469 (|51 13[na 29|71 44
52| 3430|3436 | 332852 13|12 27[172 42 52 (3580|3587 |3472|s2 13|u2 29|72 44
53 3433|3439 (3331 s3 13|13 27|173 42 53 3583|3589 |3474 |53 14|n3 29|73 45
54 (3435|3441 (3333 |[s¢ 13|19 28|17¢ 42 54 (3585|3592 | 3476 |[5¢ 14|ne¢ 229|174 45

55| 3438|3444 (3336 54 13|15 28|175 42 55| 3588 | 3594|3479 |55 14|15 30[175 45
56 | 3440 | 3446 (3338 |[56 14|116 28B[176¢ 43 56 [ 3590 | 3597 | 3481 |[56¢ 14|16 30[176 45
57| 3443|3449 (3340 |57 14|17 28[177 43 5713593 (3599|3484 (|s7 15[n7 30[177 46
58| 3445|3451 |33¢3|[s6 14|18 229|178 43 5813595 (4002|3486 (|56 15[ns 30|78 46
593448 | 3454|3345 |59 14139 29[179 43 59 (3598 | 4004|3488 |59 15|19 31[17e 46

60| 3450 | 3456 | 3348 |60 15120 229|180 44 60 | 4000 | 4007 | 3491 |60 186|220 31180 47




INCREMENTS AND CORRECTIONS

£ [ SUN | ARiES | MOON || or Com= | o Corn| or Carm| |5 | SUN | ARIES | MOON | & Core| & Comn | & Con=
16 |pLaners 9 7 7 17 |panets M

s o ' ° ’ o ’ ' ’ ’ r ’ ’ s ° ’ ° 7 ° . ’ ' . ’ ' .
00| 4000|4007 |3491 |[0o0o 00| 60 17[120 33 004150 | 4157|4034 ||o0 00| 60 188|120 35
01| 4003|4009 |3493 |01 00| 62 17[122 33 014153 (4159|4036 o1 00| 63 188|121 35
02| 4005|4012 (349502 01| 62 217|122 34 024155 | 4162|4039 |02 01| 62 18|122 36
03 (4008|4014 (3498 |03 01| 63 1217|123 34 034158 | 4165|4041 |03 01| 63 18|123 36
04 (4010|4017 (3500 | 04 01| 69 18[12¢ 34 044160 | 4267|4043 | 04 01| 6¢ 19|124 3%
05(4013|4019 (3503 |05 01| 65 18[125 34 054163 | 4170|4046 |05 01| 65 19]|125 36
06| 4015 |4022|3505 |06 02| 66 18[126 35 06|4165 (4172|4048 [[oe 02| 6o 199|126 37
07 (4018|4024 (3507 | 07 02| 67 18|127 35 074168 | 4175|4051 |07 02| 67 20]|127 37
0840204027 (3510|068 02| 68 19[128 35 084170 | 4177|4053 ||ce 02| 68 200|128 37
094023 |4029 (3512 |09 02| 69 19|129 35 094173 | 4180|4055 | 09 03| 69 20|129 38
10| 4025 | 4032|3515 |[10 03| 70 19|130 3¢ 10 (4175 (4182|4058 |10 03| 70 20[130 38
11| 4028|4034 3517 ||11 03| 71 20|131 36 114178 | 4185|4060 |11 03] 72 211|131 38
12 (4030|4037 (351912 03| 72 20|132 36 1214180 | 4187 | 4062 |12 04| 72 21[132 39
13(4033 (4039352213 04| 73 20|133 37 1314183 (4190|4065 |13 04 73 21[133 39
14 (4035|4042 (3524 |19 04] 74 20|34 37 14 | 4185 | 4192 | 4067 [[14 04) 74 222|134 39
15| 4038 | 4044|3526 |15 04| 75 211|135 37 15/4188 (4195|4070 |15 04| 75 22135 39
16| 4040 | 4047 | 3529 |[16 04| 76 21|16 37 16 | 4190 (4197 | 4072 [[16 05( 76 22136 40
17| 4043 | 4049 | 3531 ||17 05| 77 21|137 38 17| 4193 (4200|4074 [[17 05( 77 22[137 40
18| 4045 | 4052|3534 |[18 05| 78 221|138 38 18 (4195 4202|4077 |18 05| 7¢ 23[158 40
19 (4048|4054 3536|219 05| 79 22|139 38 1914198 | 4205|4079 |19 06] 79 23[139 41
20| 4050 | 4057 | 3538 [[20 06| 80 22|140 39 2014200 4207|4082 (20 06| 80 23[140 41
21| 4053 | 4059|3561 (|21 06| 81 22|11 39 21 4203 | 4210|4084 )21 06) 87 244|141 41
22| 4055|4062 | 3543 |[22 06| 82 23|42 39 2 |a205(4212| 4086 |22 06| 82 24[162 41
234058 | 4064 3546 | 23 06| 83 23|13 39 23| 4208 | 4215|4089 |23 07| 83 24)|1e3 42
24| 4060 | 4067|3548 |[2¢4 07| 89 23|144 40 24 (4210 (4217|4091 [[2¢ 07| 84 25[144 42
25| 4063|4069 |3550 |25 07| 85 23|145 40 2514213 | 4220|4093 |25 07| 85 25[145 42
26| 4065|4072 |3553 |[26 07| 86 24146 40 264215 (4222|4096 |26 08| 86 25[146 43
27 (4068 | 4074|3555 |[27 07| 87 24|147 &0 27 (4218 (4225|4098 |27 08| 87 25[147 43
28 (4070|4077 (3557 ||2¢ 08| 88 24|148 41 28|4220| 4227|4101 )28 08| 88 26|148 43
29 (4073|4079 (3560 | 29 08| s9 24|19 41 294223 | 4230|4103 | 29 08| 89 26|19 43
30 (4075|4082 (3562 | 30 08| 90 25[150 41 30 | 4225 | 4232|4105 |30 09| 90 26|150 44
31| 4078|4084 (3565 | 31 09| 91 25[151 42 314228 | 4235|4108 |31 09| 91 27|151 44
3240804087 357 |32 09| 92 25[152 42 324230 | 4237|4110 |32 09| 92 227|152 44
3314083 4089|359 |33 09| 93 26[153 42 334233 (4240|4113 [[33 10| 93 27[153 45
34| 4085|4092 357234 09| 99 26154 42 34 (4235 4242|4115 || 34 10| 9¢ 27 (154 45
354088 | 4094|3574 |35 10| 95 26[155 43 35|4238 | 4245|4117 |35 10| 95 28|155 45
36 4090|4097 (3577 |36 10| 96 26[156 43 3 |a240| 4247|4120 |36 11| 96 28|156 4%
37 (4093|4099 (3579 |37 10| 97 27[157 43 37 |a4243 | 4250|4122 |37 11| 97 288|157 4%
38| 4095|4102 | 3581 |[38 10| 98 27158 43 38|4245| 4252|4125 |38 11| 98 29|58 4%
39 (4098|4104 (3584 |59 11| 99 27[159 44 394248 | 4255|4127 |39 11| 99 29|159 4%
40 | 4100 [ 4107 | 3586 |[40 121|100 28[160 44 40 | 4250 | 4257 | 4129 || 40 12|00 29|10 47
41| 4103 (4109|3588 |[41 121|101 28[161 44 41 | 4253 (4260|4132 [[41 212|203 29|61 47
42| 4105|4112 3591 ||42 12|102 28|162 45 42 |a255| 4262|4134 |42 12|02 30|62 47
43 (4108|4114 3593 |23 12|103 28|13 45 43 | 4258 | 4265|4136 | 43 13|03 30|163 48
44| 4110|4117 | 3596 |[49 12109 29|16 45 44 | 4260|4267 | 4139 || 44 13[10¢ 30)|164 48
45| 4113 | 4119 | 3598 || 45 12|105 29|14 45 45 | 4263 | 4270|4141 || 45 13|05 311|168 48
4 | 4115|4122 | 4000 |[ 46 13|106 29|16 46 46 | 4265|4272 | 4144 |46 213|206 31[166 48
47 (4118 | 4124 [ 4003 || 47 13|107 29|17 46 47 | 4268 | 4275|4146 || 47 214|107 31]|167 49
48 (4120|4127 (4005 | 46 13|108 30|18 46 48 14270 | 4277|4148 || 46 214|108 32)|168 49
49| 4123|4129 | 4008 |[49 133|109 30|169 46 49 | 4273 | 4280|4151 |49 14|09 32|19 49
50 (4125|4132 (4010 | 50 14|10 30[170 47 504275 | 4282|4153 |50 15[1n0 32|170 50
51 (4128|4134 (4012 |51 14|11 31[171 47 51|4278 | 4285|4156 |51 1511 32|71 50
5241304137 (4015 |52 14|02 31(1rz 47 52|4280|4287|4158 |52 15(nz 33|72 50
5314133 (4139|4017 |[53 15|13 321|175 48 53| 4283 (4290|4160 (53 15[/13 33]|173 50
54 (4135|4142 (4020 |54 15|14 31174 48 54 |4285|4292|4163 )54 16[ns 33|174 51
554138 | 4144 (402255 15|15 32[175 48 55|4288)|4295[4165 |55 16|15 34)175 51
56 4140|4147 4024 |56 15|116 32|176 48 56 |4290| 4297|4167 |56 16[116 34176 51
57 | 4143|4149 (4027 || 57 16|127 32(177 49 57 | 4293 | 4300|4170 |57 17|17 34|77 52
58 (4145|4152 (4029 | 5e 16|18 32|17 49 58 4295 (4302|4172 |58 17|ne 34[17e 52
59 (4148|4154 (4031 |59 16119 33|179 49 59 (4298 4305|4175 [[59 17|19 35[179 52
60 | 4150 | 4157 [ 4034 || 60 17120 33[180 50 60 | 4300 | 4307|4177 |60 18120 35|180 53




18"

INCREMENTS AND CORRECTIONS

18 [pouns| ARIES | MOON || or Con | or Comn| or Corm | [ | SUN | ARIES | MOON || & Carrn| Gr Con® [ & Cos
d d d d
sfo ¢+ Jo ¢ o . e ' .o slo ¢+ ]o s ]o ¢ ro .o o
00| 4300|4307 |4177 |00 00| 60 19120 37 00| 4450 | 4458 | 4320 [[oo 00| 60 20[120 39
0l (4303 |431:04179 |01 00| 62 19|121 37 01| 4453 | 4460|4323 [[oa 00 62 20[121 39
02 (4305|4312 418202 01| 62 19|122 38 02|a455 | 4463|4325 |02 01| 62 20[122 40
03 (4308|4315 4184 ||03 01| 63 19|123 38 03 |4458 | 4465|4327 [[e3 01| 63 20[123 40
04 (4310|4317 | 4187 || o4 01| 69 20124 38 04| 4460 | 4468|4330 |[0a 01| ev 21[124 40
05(4313|4320 4189 | 05 02| 65 20125 39 05|4463 | 4470|4332 |05 02| 65 21[125 41
06| 4315|4322 |4191 |[oe 02| 66 20|126 39 06| 4465 | 4473|4334 |06 02 66 21]|126 41
074318 |4325|4194|[07 02| 67 2121|127 39 07 | 4468 | 4475 | 4337 [[o7 02 67 22]|127 41
08| 4320|4327 |4196 |08 02| 68 211|128 39 084470 | 4478|4339 |08 03| 68 22128 42
094323 |4330|4198| 09 03] 69 21|129 40 09|a473 | 4480|4342 |09 03| 69 22[129 42
10 (4325|4332 (4201 ||[10 03| 70 22|130 40 10| 4475 (4483 | 4344 (10 03| 70 23|130 42
11| 4328 4335|4203 |[11 03| 71 22|131 40 11 (4478 | 4485 | 4346 |11 04 72 23151 43
12 (4330|4337 4206|212 04| 72 22(132 41 1214480 | 4488|4349 |12 04] 72 223|132 43
13| 4333 | 4340|4208 |[13 04] 73 233|133 41 13 (4483 | 4490 | 4351 [[13 04 73 24]|133 43
14 (4335|4342 4210|214 04 74 233|134 41 14 | 4485 (4493|4354 |[14 05| 74 24|134 44
15| 4338 | 4345|4213 |[15s 05| 75 23|135 42 15| 4488 | 4495 | 4356 |[15 05| 75 24[135s 44
16 | 4340 | 4348 | 4215 |[16 05| 7¢ 233|136 42 16 | 4490 | 4498 | 4358 | 16 05| 76 25|136 44
17 (4343 | 4350 (4218 (|17 05| 77 24|137 42 17 | 4493 | 4500 | 4361 || 17 06| 77 25|137 45
18| 4345|4353 | 4220 |16 06| 76 24|138 43 18 (4495 | 4503 | 4363 |18 06| 76 255|158 45
19| 4348 | 4355|4222 |19 06| 79 24|19 43 19 (4498 | 4505 | 4366 [[19 06| 79 26139 45
20 (4350 | 4358|4225 |20 06| 80 25|140 43 204500 | 4508|4368 |20 07| 80 26[140 46
21 (4353|4360 4227 |21 06| 81 25[141 43 21 |a503 | 4510|4370 21 07| 81 26[161 4%
22 (4355|4363 |4229| 22 07| 82 25|192 44 224505 | 4513|4373 |22 07| 82 27142 46
23| 4358 | 4365|4232 |23 07| 83 26|13 44 23| 4508 | 4515|4375 |23 07| 83 27 [1e3 46
23 | 4360 | 4368 | 4234 ||24 07| 84 26[144 44 24| 4510 | 4518 | 4377 || 24 0B| 8¢ 27144 47
25| 4363|4370 | 4237 |25 08| 85 26|145 45 2514513 | 4520|4380 |25 08| 85 28[145 47
26| 4365 | 4373|4239 |26 08| 86 277|146 45 26| 4515 | 4523|4382 |26 08| 86 28146 47
27 (4368 | 4375|4241 |27 08| 87 27|17 &5 27| 4518 | 4525|4385 (27 09| 87 28|17 a8
28 (4370|4378 4244 |28 09| 88 227|148 46 28| 4520 | 4528|4387 |28 09| 88 29148 48
294373 4380|4246 29 09| 89 27|149 46 29| 4523|4531 4389 |29 09| 89 29[1ee 48
30 (4375|4383 | 4249|350 09| 90 28150 46 30 | 4525 | 4533 | 4392 |30 10| 90 29[150 49
31 (4378|4385 4251 |31 10| 91 288|151 47 31| 4528 | 4536|4394 |31 10| 91 30[151 49
32| 4380|4388 |4253 |32 10| 92 28152 47 3214530 | 4538|4397 |32 10| 92 30[152 49
33 (4383|4390 425633 10| 93 29[153 47 3314533 4541|4399 33 21| 93 30[153 50
34143854393 (4258 |[34 10| 99 29154 47 34| 4535 (4543|4401 (|34 21| 9¢ 31[154 50
35 (4388|4395 4206135 11| 95 29155 48 354538 |4546|4a4a04a|3s 11| 95 31[1s5 50
36 (4390|4398 | 4263 |36 11| 96 30|156 48 36| 4540|4548 | 4406 |36 12| 96 31[156 51
37| 4393|4400 |4265| 37 11| 97 30[157 48 37| 4543 | 4551|4408 |37 12| 97 322|157 51
38 (4395|4403 | 4268 | 3¢ 12| 98 30[158 49 38| 4545|4553 | 4411 | 38 12| 98 32[158 51
39 (4398|4405 4270 | 39 12| 99 31[159 49 394548 | 4556|4413 |39 13| 99 32[159 52
40 | 4400 | 4408 [ 4272 |[40 212|100 3121|160 49 40 | 4550 | 4558 | 4416 [|40 213|100 33[160 52
41 | 4403 | 4410|4275 |41 13101 31|12 50 41 4553 | 4561|4418 |41 213|101 33|11 52
42 (4405|4413 4277 |[42 133|102 31|12 50 42 | 4555 | 4563|4420 | 42 14|02 33[162 53
43 (4408 | 4415|4280 | 43 13/103 32[163 50 43 | 4558 | 4566 | 4423 || 43 14|03 33[163 53
44 (4410 | 4418 | 4282 || 49 14109 32164 51 44 | 4560 | 4568 | 4425 || 44 14|10¢ 34[164 53
45 (4413 | 4420 | 4284 || 45 14105 32[165 51 45| 4563 | 4571 | 4428 |45 15|15 34[165 54
46 | 4415|4423 | 4287 |[46 14|106 33|26 51 46 | 4565 | 4573 | 4430 (|46 15[106 34[166 54
47 | 4418 | 4425 | 4289 |[47 214|107 33167 51 47 | 4568 | 4576 | 4432 [[47 15]|107 35[167 54
48 | 4420 | 4428 | 4292 |[4e 15|108 33|168 52 48 | 4570 | 4578 | 4435 |48 16|08 35[168 55
49 (4423 | 4430 | 4294 || 42 15109 34[169 52 49 | a573 | 4581|4437 |[49 16|09 35[169 55
50 (4425|4433 | 4296 |50 15|10 34[170 52 50| 4575|4583 |4439 |50 16|10 36[170 55
51| 4428|4435 | 4299 |51 16|11 34[121 53 51 | 4578 | 4586 | 4442 |51 17|[n1 36|17t 56
52 (4430|4438 | 430152 16|12 35[/172 53 52| 4580|4588 4444 |52 17|02 36[172 56
53 (4433|4440 | 4303 |53 16/13 35[173 53 53| 4583|4591 |4447 (|53 17(ns 37[173 56
54| 4435|4443 (4306 |[54 17|14 35|/174 54 54 | 4585 | 4593|4449 (|54 18[ne 37[174 57
554438 | 4445 | 4308 |55 17|15 35|175 54 55|a588 | 4596|4451 |ss 18|ns 37[17s 57
56 (4440 | 4448 4311 |56 17|16 36[176 54 56| 4590|4598 | 4454 |56 18|ne 38[176 57
57| 4443 | 4450 | 4313 |57 18|17 36[127 55 57 4593 | 5001|4456 |57 19|17 38|77 58
58 4445|4453 | 4315 | s¢ 18|18 36|18 55 58 | 4595 | 5003|4459 || 56 19|us 38[17e 58
59 (4448|4455 | 431859 18|19 37|19 55 594598 | 5006|4461 |59 19|19 39[179 58
60| 4450 | 4458 | 4320 |[60 19|120 37180 56 60 | 5000 | 5008|4463 (60 20[120 39[180 59




n
o
3

INCREMENTS AND CORRECTIONS

143

0 1o SUN | aRiES | MOON || o Cor= | & Corm | & Coren SUN | ARIES | MOON || & Corrm | &r Com®| & Cone
2 o q q 21 |pLaneTs 2

s|o ¢ ]o ¢ |o e o o b slo ¢+ o ¢ |o o .o .o
00 (5000|5008 4463 |00 00| 60 21[120 &1 0051505159 | 5007 [[oo 00| 60 22[120 43
01 (5003|5011 4466 | 0r 00| 61 221|121 41 015153 5161|5009 [[o1 00| 62 22[121 43
02|5005 5013|4468 ||02 01| 62 21122 42 02|5155| 5164 | 5011 |[o2 01| 62 22[122 44
03| 5008|5016 |4470 | 03 01| 63 22|123 42 03|5158 | 5166|5014 |03 01| 3 23123 44
04 (5010|5018 4473 || o9 01| 69 22[124 42 0451605169 | 5016 [[04 01| 64 23[124 44
055013 | 5021|4475 |05 02| 65 22[125 43 05|5163 5171|5018 [[os 02| 65 23[125 45
06 (5015|5023 4478 |06 02| 66 23[126 43 065165 | 5174 | 5021 |06 02| 66 24126 45
07 (5018|5026 4480 | 07 02| 67 23[127 43 07 |5168 | 5176 | 5023 |07 03| 67 24127 4%
08|5020 5028|4482 |[oe 03| 68 233|128 44 08 5170|5179 | 5026 || oe 03| 68 24[128 46
09|5023|5031 | 4485 |09 03| 69 24|129 44 095173 | 5181|5028 |09 03| 69 25129 46
10 5025|5033 |4487 |[10 03| 70 24|130 44 105175 (5184 | 5030 |10 04| 70 25|130 47
11| 5028 | 5036 | 4490 |11 04| 71 24131 45 11 [ 5178 | 5186 | 5033 [[11 04| 70 25[151 47
12(5030 | 5038 (4492 |[12 04| 72 25|132 45 1215180 (5189 | 5035 || 12 04| 72 26|132 47
1350335041 4494 |[13 04| 73 25|133 45 13518315191 [5038 [[13 05| 73 26[133 48
1450355043 4497 [[14 05| 794 25|14 46 145185 | 51294 | 5040 [[14 05| 7¢ 27[134 a8
15(5038 | 5046 | 4499 ||15 05| 75 26[135 46 155188 (5196 | 5042 |[15 05| 75 227|135 48
16 | 5040 | 5048 | 4502 [[16 05| 76 26136 46 16 | 5190 (5199 | 5045 [ 16 06| 76 27136 49
17 (5043 | 5051 (4504 |17 06| 77 26|137 47 1715193 (5201 | 5047 || 17 06| 77 28137 49
18 (5045|5053 (4506|186 06| 78 27|138 47 18151955204 | 5049 || 18 06| 76 28138 49
195048 | 5056 (4509 |19 06| 79 27|39 47 1915198 5206|5052 |19 07| 79 28|139 50
205050 | 5058 | 4511 |20 07| 80 27[140 48 20| 5200|5209 | 5054 |20 07| 80 29|10 50
21 (5053 | 5061|4513 |21 07| 81 28[191 48 21 5203|5211 |5057 || 21 08| 82 29|1e1 51
22| 5055|5063 | 4516 |22 08| 82 288|142 49 22| 5205|5214 | 5059 [[22 08| 82 29|12 51
23| 5058 | 5066 | 4518 || 23 08| 83 28|13 49 23 5208 | 5216 | 5061 || 25 08| 83 30[143 51
24| 5060|5068 | 4521 |[2¢ 08| 84 29|144 49 24| 5210|5219 | 5064 || 24 09| 8% 30[144 52
25 (5063|5071 4523 |25 09| 85 29)|145 50 255213 5221|5066 |25 09| 85 30[145 52
26 (5065|5073 4525 |26 09| 86 29[146 50 26| 5215|5224 | 5069 || 26 09| 86 311|146 52
27 (5068 | 5076 4528 |27 09| 87 30(147 S50 27 | 5218 | 5226|5071 |27 10| 87 31|17 53
28| 5070|5078 4530 |[2¢ 10| 88 30[148 51 28| 5220|5229 | 5073 |28 10| se 32[148 53
29| 5073 | 5081|4533 |29 10| 89 30|149 51 295223 | 5231|5076 |29 10| 89 32|149 53
30 (5075 | 5083|4535 | 50 10| 90 31[150 51 30| 5225|5234 | 5078 |30 11| 90 32|150 54
31 (5078|5086 4537 |51 11| 91 31[151 52 31 5228|5236 | 5080 |31 11| 91 33|151 54
32(5080 5088 4540 32 11| 92 31[152 52 3215230 | 5239|5083 /32 11| 92 323|152 54
33 (5083|5091 454233 11| 93 32[153 52 3315233 5241|5085 (33 12| 93 33[153 55
34| 5085|5093 | 4544 |34 12| 99 32|15¢ 53 34| 5235|5244 | 5088 || 3¢ 12| 9¢ 34 154 55
35|5088|5096 | 4547 ||35 12| 95 32|155 53 35|5238 | 5246|5090 35 13| 95 34155 56
36 (5090|5098 4549 | 36 12| 9¢ 33[156 53 36 5240|5249 | 5092 |36 13| 96 344|156 56
37|5093 5101|4552 |37 13| 97 33|157 54 37| 5243|5251 5095 |37 13| 97 35[157 56
38|5095|5103 | 4554 || s¢ 13| 98 33158 54 3852455254 | 5097 |38 14]| 98 35|158 57
39 (5098|5106 4556 |39 13| 99 34(159 54 39| 5248 | 5256 | 5100 || 39 14| 99 35[159 57
40 | 5100 | 5108 | 4559 |40 14|10 34|10 55 40 | 5250 | 5259 | 5102 [[40 14|10 36[160 57
4115103 /5111 | 4561 ||41 14[101 35|11 55 41 | 5253 | 5261|5104 [[42 15]101 36161 58
42 (5105|5114 | 4564 || a2 14102 35(162 55 42 | 5255|5264 | 5107 [|a2 15|02 37|162 58
43 (5108 | 5116 [ 4566 |[43 15|103 35(163 56 43 | 5258 | 5266 | 5109 || 43 15|13 37[163 58
44 (5110 | 5119 [ 4568 |[49 15|104 36[164 56 44 | 5260 5269|5111 [[44 16|04 37[164 59
45 (5113 | 5121 | 4571 || 45 15/105 36[165 56 45| 5263|5271 | 5114 |45 16|25 38|165 59
4 [ 5115 | 5124 [ 4573 || 46 16106 36[166 57 46 | 5265 [ 5274 | 5116 [| 46 16[106 38166 59
47 | 5118 | 5126 | 4575 || 47 16|107 37|17 57 47 | 5268 | 5276 | 5119 || 47 217|107 38[167 60
485120 | 5129 | 4578 || 48 16108 37[168 57 48| 5270 | 5279 | 5121 |46 17|08 39|168 60
49 (5123 | 5131 | 4580 |[49 17|109 37[169 58 49 | 5273 (5281|5123 ||49 188|109 399|169 61
50 (5125|5134 | 4583 || s0 17|10 38(170 58 50 | 5275|5284 | 5126 || 50 18|10 39|170 61
51 (5128|5136 4585 | 51 17|11 38(171 58 515278 | 5286|5128 |51 18|11 40|71 61
52| 5130|5139 | 4587 |[52 18|n2 38[172 59 52| 5280|5289 |5131 |52 19[ne 40[172 &2
53 (5133|5141 459053 18|13 39(173 59 535283 (5291|5133 ([s3 19[n3 40[173 62
54 (5135|5144 | 4592 |54 18|14 39(174 59 5452855294 |5135 |54 19|ne¢ 441|174 62
55| 5138|5146 | 4595 ||ss 19|1:5 39|175 60 55| 5288 | 5297|5138 | 55 20|11s 41175 &3
56| 5140|5149 | 4597 || 56 19|116¢ 40|176 60 5652905299 | 5140 || 56 20|16 42|176 63
57| 5143|5151 | 4599 |57 19|17 40[127 60 57 |5293 (5302|5143 (|57 20[n7 42[177 63
58 (5145|5154 [ 5002 || 56 20|16 40(176 61 58 | 5295|5304 | 5145 |56 21|ne 42(178 64
59 (5148|5156 | 5004 || 59 20|19 41(179 &1 595298 | 5307|5147 |59 21|n9 43|179 64
60 5150|5159 | 5007 |60 221|120 421|180 62 60 | 5300 | 5309|5150 || 60 22120 43[180 65

xn



22"

INCREMENTS AND CORRECTIONS

144

5| SUN | ARiES | MOON || or Com=| o Corn| or Corm| |53 | SUN | ARIES | MOON || o Cor| & Comn| & Cone
22 ¥ 4 23 |puaneTs 2

s ° r ° ’ ° ’ ’ () ’ ' ’ ’ s ° ’ o ' ° . ’ ’ . ’ r 1)
00| 5300|5309 | 5150 ||oo 00| 60 23[120 45 00| 5450 | 5459 | 5293 |00 00] 60 244|120 47
01| 5303|5312 5152 |01 00| 61 23|121 45 01 5453 | 5462 | 5295 || 01 00| 63 24|121 47
02|5305|5314|5154 [Joz 01| 62 23|122 46 025455 | 5464 | 5298 |[02 01| 62 24122 48
035308 5317|5157 |03 01| 63 24[123 46 035458 | 5467 | 5300 |03 01| 63 25[123 48
0453105319 | 5159 || o4 02| 64 24|12¢ 47 04| 5460 | 5469 | 5302 |[[0e 02| 6¢ 255|124 49
05|5313|5322 5162 ||0s 02| 65 24[125 47 05|5463 | 5472 | 5305 || 05 02| 65 255|128 49
0653155324 | 5164 [[oe 02| 66 25[126 47 065465 | 5474 | 5307 [[oe 02| 6o 26[126 49
07| 5318 | 5327 | 5166 || 07 03| 67 25|127 48 07 | 5468 | 5477 | 5310 || 07 03| 67 26127 50
08|5320 5329|5169 |08 03| 68 26|128 48 08|5470 | 5480 | 5312 |[os 03| 68 27128 50
095323 5332|5171 [[oe 03| 69 26[120 48 09 (5473|5482 | 5314 [[o9 04| 69 27[120 51
10| 5325|5334 (5174 || 10 04| 70 26|130 49 10| 5475 (5485|5317 |10 04| 70 27130 51
11 | 5328|5337 [ 5176 |[12 04| 71 27131 49 11 | 5478 (5487 | 5319 [[11 04| 71 28|13t 51
125330 5339|5178 |12 05| 72 27|12 50 12| 5480 5490 | 5321 |12 05| 72 28132 52
135333 5342|5181 ([13 05| 73 227|133 50 1315483 (5492 | 5324 |13 05| 73 29(133 52
14 (5335|5344 | 5183 [[1¢ 05| 74 28|34 50 14| 5485 5495 | 5326 |14 05| 74 29134 52
155338 |5347 [ 5185|115 06| 75 28|135 51 155488 | 5497 | 5329 [[15 06 75 29|135 53
16| 5340 | 5349 [ 5188 |[16 06| 76 29|136 51 16 | 5490 (5500 | 5331 |16 06| 76 300|136 53
17 | 5343 | 5352 (5190 || 17 06| 77 29137 51 17 | 5493 [ 5502 | 5333 |17 07| 77 30137 54
18 (5345|5354 | 5193 |18 07| 78 29|38 52 18 | 5495 (5505 | 5336 |18 07| 78 31138 54
19| 5348|5357 (5195 |19 07| 79 30|139 52 195498 [ 5507 | 5338 |[19 07| 79 31(139 54
20| 5350|5359 (5197 || 20 08| 80 30|10 53 20| 5500 [ 5510 | 5341 |20 08| 80 31140 56
2153535362 (5200 21 08| 81 30|141 53 21 | 5503 5512|5343 |21 08| 81 32141 55
22|5355|5364 (5202 |22 08| 82 31|12 53 22 |5505|5515|5345 [[22 09 82 32|162 56
23| 5358|5367 (5205 | 23 09| 83 31|13 54 23| 5508 (5517|5348 |23 09| 83 33163 56
24| 5360|5369 5207 || 24 09| sa 32|1e¢ 54 24 (5510|5520 | 5350 [[2¢ 09 8¢ 33|16a 56
2553635372 (5209 || 25 09| 85 32|15 54 255513 (5522|5352 25 10| 85 33[145 57
2653655374 | 5212 |26 10| 86 32[146 55 265515 | 5525|5355 [[26 10| 86 34|146 57
27538 |5377 | 5204 |[27 10| 87 33[147 55 27 | 5518 5527 | 5357 || 27 11| 87 34147 58
28|5370 5379 | 5216 || 26 10| 88 33|148 56 2815520 (5530|5360 |28 11| 88 34[148 58
29| 5373|5382 |5219 |29 11| 89 33|19 56 29 | 5523 (5532|5362 (29 11| 89 35|1s9 58
30| 5375|5384 | 5221 |30 11| 90 34|150 56 30| 5525 (5535|5364 || 30 12| 90 35[150 59
31| 5378|5387 | 5224 |[32 12| 91 34|12 57 31 5528|5537 | 5367 [[31 12| 92 36[151 59
32| 5380|5389 | 5226 |[32 12| 92 35[152 57 32 (5530|5540 | 5369 [[32 13| 92 36[152 60
33| 5383|5392 (5228|353 12| 93 35(153 57 3315533 (5542|5372 |33 13| 93 36(153 &0
34153855394 | 5231 || 3¢ 13| 99 35|154 58 34| 5535 5545|5374 |34 13| 94 37(154 60
35153885397 | 523335 13| 95 36|155 58 3555385547 | 5376 |35 14| 95 37 (155 61
365390 | 5399|5236 |[36 14| 96 36[156 59 36| 5540 (5550|5379 |26 14| 96 38|156 &1
375393 | 5402 (5238 (|37 14| 97 36|157 59 37 |5543 (5552|5381 |37 14| 97 38157 61
38|5395|5404 [ 5240 || 38 14| 98 37|158 59 38| 5545 (5555|5384 |38 15| 98 38158 62
39 (5398|5407 | 5243 |[ 359 15| 99 37[159 &0 395548 | 5557 | 5386 [[39 15| 99 39|15¢ &2
40 | 5400 | 5409 | 5245 || 40 15100 38|10 60 40 | 5550 | 5560 | 5388 || 40 16|20 39|10 63
41 | 5403 | 5412 [ 5247 |41 15[101 38|16 60 41 | 5553 | 5562 | 5391 || 41 216|101 40|61 63
42| 5405|5414 | 5250 || 42 16|102 38|12 61 425555 | 5565|5393 || 42 216|102 440|162 63
43 | 5408 | 5417 | 5252 || 43 16103 39|13 61 43 | 5558 | 5567 | 5395 |43 17|03 40|13 64
44 | 5410|5419 | 5255 |[2¢ 17|10 39[16¢ 61 44 (5560|5570 | 5398 [[aa 17|10¢ 41[160 64
45 | 5413 | 5422 | 5257 || 45 17105 339|165 62 45 | 5563 | 5572 | 5400 || 45 18|05 41|16% 65
46 | 5415 | 5424 [ 5259 || 46 17|106 40[166 62 46 | 5565 | 5575 | 5403 |46 18|06 42|16 &5
47 | 5418 | 5427 | 5262 || 47 18107 40|17 63 47 | 5568 | 5577 | 5405 || 47 18|107 42|167 65
48 | 5420 | 5429 | 5264 || 46 18|108 441|168 63 48 | 5570 | 5580 | 5407 |[ 48 1219|108 42168 66
49 | 5423 | 5432 | 5267 || 49 18|109 41|19 63 49 | 5573 | 5582 | 5410 [ 49 19|09 43[169 66
50 5425|5434 | 5269 |[s0 119|120 421|170 64 50 5575|5585 | 5412 [[s0 20|10 43|70 &7
51| 5428|5437 (5271 |[%2 19121 422|171 b4 51 | 5578 (5587 | 5415 [[s1 20|11 43171 &7
52| 5430|5439 (5274 || 52 20{n2 42|17z 65 52| 5580 (5590|5417 || 52 20|02 444|172 &7
53| 5433|5442 | 5276 (|53 20{113 442|173 &5 5315583 5592|5419 |53 21|13 44(173 68
54 | 5435 | 5444 | 5279 || 54 20|14 443|174 &5 54 | 5585 5595|5422 |[54 21|14 45(174 68
555438 | 5447 | 5281 |[55 21|ns 43(175 66 5515588 5597|5424 |[s5 22(ns 45[175 69
565440 | 5449 | 5283 |[s56 221|126 44[176 66 56 5590 | 6000|5426 |56 22|16 45176 69
57 | 5443 | 5452 | 5286 |[57 221|127 44177 &6 575593 | 6002|5429 |[57 22(n7 46[177 69
58| 5445|5454 [ 5286 || 58 22|18 44178 67 58 5595 | 6005 | 5431 [[s8 23|nse 46|17 70
595448 | 5457 | 5290 |[s9 22|19 45(179 67 595598 | 6007 | 5434 [[s9 23|19 47|79 70
60 | 5450 | 5459 | 5293 [[e0 23|120 45[180 68 60 [ 6000 | 6010|5436 [|60 24120 47[180 71

Xi




24"

INCREMENTS AND CORRECTIONS

145

2 | SUN | ARiES | MOON [ or Con=| o Corrm| or Cor £ | SUN | ARIES | MOON || or Caree | &r Corm® | &r Come
24 o 7 4 25 |pLaneTs 7

5 ° ’ ° ’ ° ’ ' ’ ’ ' ’ ’ s ° ’ o ' ° ’ ’ ’ ’ ’ ' ‘
00 (6000|6010 (5436 |00 00] 60 25[120 49 006150 | 6160 | 5579 [[oo 00| 60 26]120 51
01| 6003|6012 |5438 |01 00| 61 25[121 49 01 (6153 | 6163|5582 |01 00) 62 26]|121 51
02 6005|6015 5441 |02 01] 62 25[122 50 026155 | 6165|5584 [[o2 01] 62 26|122 52
03| 6008|6017 |5443 |03 01| 63 226|123 50 036158 | 6168 | 5586 [[0o3 01| 63 27 (123 52
04| 6010 | 6020 | 5446 || 04 02| 694 26[124 51 046160 | 6170 | 5589 || 04 02| 6¢ 27 [124 53
05| 6013|6022 | 5448 || 05 02| 65 27[125 51 05(6163 | 6173 | 5591 || o5 02| 65 28|125 53
06| 6015|6025 | 5450 [|oe 02| 66 27[126 51 066165 | 6175|5593 |06 03] 66 28|126 54
07 (6018|6027 5453 |07 03] 67 227|127 52 0716168 | 6178 | 5596 [[07 03] 67 28127 54
086020 6030|5455 | 08 03| 68 28|128 52 086170 (6180 | 5598 [[os 03| 68 29]|128 54
09| 6023|6032 |5457 ||oe 04| 69 288|129 53 096173 | 6183 | 6001 | 09 04| 69 29|129 55
10| 6025 | 6035 | 5460 || 10 04| 70 29[130 53 106175 | 6185 | 6003 [[10 04]| 70 30|130 55
11| 6028 | 6037 | 5462 |11 04| 72 29131 53 11 (6178 | 6188 | 6005 [[11 05| 7130|131 56
126030 | 6040 [ 5465 |12 05| 72 29|132 54 12| 6180|6190 | 6008 [[12 05| 72 31[1s2 56
13| 6033 | 6042 | 5467 ||23 05| 73 30135 54 1316183 (6193|6010 (|13 06| 73 31[133 57
14 6035|6045 5469 |14 06| 79 30|134 55 1416185 (6195|6013 |14 06| 74 31[134 57
15| 6038 | 6047 | 5472 ||215 06| 75 31[135 55 156188 | 6198 | 6015 |15 06| 75 32[13s 57
16 [ 6040 | 6050 | 5474 |16 07| 7¢ 31|136 56 16 | 6190 | 6200|6017 |16 07| 76 32136 58
17 [ 6043 | 6052 | 5477 |17 07| 77 31|137 56 17 | 6193 | 6203 | 6020 |17 07| 77 333|137 58
18| 6045 | 6055 | 5479 |[18 07| 78 322|138 56 186195 6205|6022 |18 08| 78 33|158 59
19| 6048 | 6057 | 5481 ||19 08| 79 32[139 57 196198 | 6208 | 6025 |[19 08| 79 334|139 59
20| 6050 | 6060 | 5484 || 20 08| 80 33|140 57 20| 6200 | 6210|6027 |20 09| 80 34140 60
21 | 6053 | 6063 | 5486 (|21 09| 81 333|141 58 21 | 6203 6213|6029 |21 09| 81 34|161 60
22| 6055 | 6065|5488 || 22 09| 82 33[192 58 2|6205| 6215|6032 |22 09| 82 35[162 60
23| 6058 | 6068 | 5491 || 23 09| 83 34[143 58 23 (6208 | 6218|6034 |23 10| 83 35|143 61
24 | 6060 | 6070 5493 |[24 10| 89 34|14¢ 59 24 |1 6210|6220 | 6036 || 24 10| 84 356|144 61
25| 6063 | 6073|5496 |25 10| 85 35|15 59 256213 | 6223|6039 |25 11| 85 36|145 62
26| 6065 | 6075|5498 || 26 11| 86 35[146 60 2 (6215 | 6225|6041 |26 11| 86 37|146 62
27| 6068 | 6078|5500 |27 11| 87 36[147 60 27 (6218 | 6228 | 6044 |[27 11| 87 37|47 62
28 (6070 | 6080|5503 |28 11| 88 36[148 60 28 6220|6230 | 6046 |28 12| 88 37[148 63
296073 | 6083|5505/ 29 12| 89 36|199 61 29| 6223 | 6233|6048 |29 12| 89 38[169 63
30 (6075 | 6085 5508 || 30 12| 90 37|150 61 30 (6225|6235 | 6051 |30 13| 90 388|150 64
31| 6078 | 6088 | 5510 || 31 13| 91 37151 62 31 | 6228 | 6238|6053 |31 13| 91 39151 64
32 (6080|6090 5512 | 32 13| 92 38[152 62 3216230 (6240 | 6056 || 32 14 92 39]|152 &5
33| 6083|6093 |5515 (33 13| 93 38(153 62 33|16233 (6243|6058 |33 14| 93 40[153 65
34 (6085|6095 5517 |[34 14| 99 38[154 63 3 1 6235|6245 | 6060 |34 14| 9¢ 440|154 65
35 (6088|6098 5520/ 35 14| 95 39[155 63 356238 | 6248|6063 |35 15| 95 40[155 66
366090 | 6100|5522 | 36 15| 96 39|156 64 36 (6240 | 6251|6065 |36 15| 96 41|156 66
37(6093 | 6103 5524 |[37 15| 97 440|157 64 3716243 [ 6253 | 6067 |37 16| 97 41157 67
38| 6095|6105 | 5527 || 3¢ 16| 98 40|158 65 38|6245 | 6256 | 6070 || 38 16| 98 42|158 67
39| 6098 | 6108 | 5529 || 39 16| 99 40[159 65 396248 | 6258 | 6072 |39 17| 99 42|159 68
40 | 6100 | 6110 | 5531 |40 16[100 41[160 &5 40 [ 6250 | 6261 | 6075 [[40 17|20 43|160 68
41 [ 6103 | 6113 [ 5534 |[41 17101 421|161 b6 4 | 6253 | 6263 | 6077 [[42 217|203 43161 68
42 (6105|6115 [ 5536 |[42 17]102 442|162 b6 42| 6255|6266 | 6079 [[42 18|22 43162 69
43 (6108 | 6118 [ 5539 || 3 18|103 42[163 67 43 | 6258 (6268 | 6082 || a3 18|03 44]|163 69
44| 6110 | 6120 | 5541 || 44 18109 42[164 67 44 [ 6260 | 6271 | 6084 || 44 19|10¢ 44|164 70
45| 6113 | 6123 | 5543 || 45 188|105 443|165 67 45 | 6263 | 6273 | 6087 [|[45 19|05 45[165 70
4 [ 6115 | 6125 [ 5546 || 46 19|106 43|16 68 46 (6265 | 6276 | 6089 || 46 20|16 45|166 71
47 [ 6118 | 6128 | 5548 || 47 19|107 44|17 68 47 | 6268 | 6278 | 6091 [| 47 20[107 45|17 71
48| 6120 | 6130 | 5551 || 48 20|108 444|168 69 48 16270 | 6281 | 6094 |48 20|08 466|168 71
49 [ 6123 | 6133 [ 5553 |[49 20)109 45[169 69 49 | 6273 | 6283 | 6096 |49 21|09 46[169 72
50 (6125 | 6135 5555 || s0 20|120 45[170 69 50 | 6275 | 6286|6098 |50 21|10 47[170 72
51 (6128|6138 5558 |52 221|121 45[172 70 516278 | 6288|6101 |51 22|11 47|71 73
526130 | 6140 [ 5560 || 52 21|12 46[172 70 52 6280|6291 |6103 |52 22|12 48|72 73
536133 | 6143|5562 |[53 22|13 46[173 71 53 (6283|6293 | 6106 |53 23|13 48|173 74
54 (6135|6145 | 5565 || 54 22|14 47|74 71 54 | 6285|6296 | 6108 | 54 23|14 48174 74
556138 | 6148 5567 |[55 22|ns 47|75 71 556288 | 6298|6110 |55 23|ns 49|75 74
56| 6140 | 6150 [ 5570 || se 233|116 47|17 72 56 |6290| 6301|6113 |56 24|16 49|176 75
57| 6143|6153 | 5572 || 57 23|n7 48|77 72 57| 6293 | 6303|6115 |57 24|n7 s0[177 75
58| 6145|6155 | 5574 || s¢ 244|118 488|178 73 58 | 6295 | 6306 | 6118 || 58 25|1ne 50[178 76
59| 6148|6158 | 5577 || 59 24|19 49(179 73 596298 | 6308|6120 |59 25|19 51|179 76
60 6150 | 6160 | 5579 |60 25120 449|180 74 60| 6300|6311 | 6122 |60 26]|220 51180 77

Xiv



26"

INCREMENTS AND CORRECTIONS

26 |poums| ARIES | MOON o:rCon' or Corrt S' Coret | 197 [ Sul | ARIES | MOON || o Caren| ar Com 'S; Con*
s ° ’ ° ’ o ’ ' ’ ’ . . ’ s ° ’ o ’ o ’ ’ ' . ’ (] .
00| 6300|6311 6122 |00 00| 60 27[120 53 006450 [ 6461 | 6266 || 00 00| 60 28[120 55
01 6303|6313 6125 (01 00| 61 27[122 53 01 (6453 | 6464 | 6268 [[01 00| 62 28|121 55
02| 6305|6316 | 6127 [0z 01| 62 27[122 54 02| 6455 | 6466 | 6270 |02 01] 62 28122 56
03| 6308|6318 |6129 |03 01| 63 28[123 54 03| 6458 [ 6469 | 6273 |03 01| 63 29123 56
04| 6310|6321 | 6132 ||oe 02| 694 28|12¢ 55 046460 | 6471 | 6275 [[0e 02 6¢ 29|12¢4 57
056313 6323 | 6134 (05 02| 65 29[125 55 05| 6463 | 6474 | 6277 || 05 02| 65 30[125 57
06| 6315|6326 | 6137 ||os 03| 66 29[126 56 06| 6465 [ 6476 | 6280 || 06 03] 66 30[126 58
076318 |6328|6139 |07 03| 67 30[127 56 07 | 6468 | 6479 | 6282 [[0o7 03| 67 311|127 58
08| 6320|6331 6141 ||oe 04| 68 30|128 57 086470 | 6481 | 6285 [[os 04 68 311|128 59
09| 6323|6333 | 6144 ||0e 04| 69 30|129 57 09| 6473 | 6484 | 6287 [[09 04| 69 322|129 59
10| 6325|6336 [ 6146 || 10 04| 70 31130 57 10| 6475 [ 6486 | 6289 |10 05| 70 32[130 &0
11 (6328 | 6338 | 6149 (21 05| 71 31[131 58 11 (6478 | 6489 | 6292 [[11 05| 71 33|131 60
126330 [ 6341 | 6151 [[12 05| 72 32|132 58 12| 6480 (6491 | 6294 |12 06| 72 33[132 &1
13 (6333|6343 | 6153 |[13 06| 73 32[133 59 136483 | 6494 | 6297 [[13 06 73 33)|133 61
14| 6335|6346 | 6156 || 14 06| 79 333|134 59 14 | 6485 [ 6496 | 6299 |14 06| 74 34[134 61
15( 6338 | 6348 | 6158 |[15 07| 75 33|135 60 15| 6488 [ 6499 | 6301 |15 07| 75 34a[13s &2
16 | 6340 | 6351 | 6161 |[16 07| 76 34|136 60 16 (6490 | 6501 | 6304 [[16 07| 76 35|136 62
17 | 6343 | 6353 [ 6163 |[17 08| 77 34|137 b1 17 | 6493 [ 6504 | 6306 [[17 08| 77 35|137 &3
18| 6345 | 6356 [ 6165 ||1¢ 08| 78 34138 b1 18 | 6495 [ 6506 | 6308 |18 08| 78 36[158 63
19| 6348 | 6358 [ 6168 |[19 08| 79 35[139 61 19| 6498 | 6509 | 6311 || 19 09]| 79 36[139 64
20| 6350 | 6361 | 6170 || 20 09| 80 35[140 62 20 6500 | 6511 | 6313 [[20 09| 80 37|140 64
21 | 6353 | 6363|6172 |21 09| 81 36[141 &2 21 | 6503 (6514|6316 |21 20| 81 37[141 65
22| 6355 | 6366 | 6175 |22 10| 82 36[182 63 22| 6505|6516 | 6318 |[22 10| 82 38182 65
23| 6358 | 6368|6177 |[23 10| 83 37|13 63 236508 | 6519 | 6320 |23 11| 83 38|143 &6
24| 6360|6371 [ 6180 || 24 11| 84 37144 64 24| 6510 [ 6521 | 6323 || 24 11| 8% 39144 &6
25| 6363|6373 6182 |25 11| 85 38145 64 25| 6513|6524 | 6325 || 25 11| 85 39[145 &6
2| 6365|6376 | 6184 |26 11| 86 38|46 64 26| 6515 | 6526 | 6328 [ 26 12| 86 39|146 &7
27 | 6368 | 6378 | 6187 |[27 12| 87 38|17 &5 27 | 6518 | 6529 | 6330 [[27 12| 87 400|147 &7
28| 6370|6381 | 6189 |[28 12| 88 39|18 65 28| 6520|6531 | 6332 28 13| 88 40|18 68
29| 6373|6383 (6192 | 29 13| 89 39|19 66 29| 6523|6534 | 6335 | 29 13| 89 41160 68
30| 6375 | 6386 | 6194 || 30 13| 90 40|150 66 30 | 6525|6536 | 6337 [[30 14 90 41|150 69
31| 6378 | 6388 [ 6196 || 31 14| 91 40[151 &7 31 | 6528 [ 6539 | 6339 |31 14] 91 42|15t &9
326380 | 6391|6199 |[32 14| 92 41[152 &7 32165306541 | 6342 |32 15| 92 42[152 70
336383 | 6393|6201 |[33 15| 93 441|153 68 33165336544 | 6344 |33 15| 93 43[153 70
34| 6385|6396 | 6203 |[34 15| 99 4842|154 68 34 | 6535 | 6546 | 6347 [[34 16| 94 443|154 71
35| 6388|6398 | 6206 |[35 15| 95 442|155 68 3516538 | 6549|6349 [[35 16| 95 44155 71
36| 6390|6401 | 6208 |[36 16| 96 42|156 69 36| 6540|6551 | 6351 [[36 17 96 444|156 72
37| 6393|6403 | 6211 |[37 16| 97 43|157 &9 37 | 6543 | 6554 | 6354 || 37 17| 97 44157 72
38| 6395 | 6406 | 6213 || 38 17| 98 43|158 70 38 | 6545|6556 | 6356 |38 17| 98 45|15 72
39| 6398 | 6408 | 6215 || 59 17| 99 44)|159 70 396548 | 6559 | 6359 [[39 18| 99 45|159 73
40 | 6400 | 6411 | 6218 || 40 18|100 44|10 71 40 | 6550 [ 6561 | 6361 || 40 18|00 46[160 73
4] | 6403 | 6413 | 6220 || 41 18|101 45|11 71 41 | 6553 [ 6564 | 6363 |41 19|01 46[161 74
42 | 6405 | 6416 | 6223 |[42 19|102 45[162 72 42 |1 6555|6566 | 6366 |42 19|02 47|62 74
43 | 6408 | 6418 | 6225 || 43 19|103 45163 72 43 | 6558 | 6569 | 6368 || 43 20[103 47|13 75
44 | 6410 | 6421 | 6227 |[4¢ 19|100 466|164 72 44 [ 6560 | 6571 | 6370 [[ae 20|20¢ 48|164 75
45| 6413 | 6423 | 6230 |[45 20|105 46[165 73 45 | 6563 | 6574 | 6373 || 45 211|104 48|15 76
46 | 6415 | 6426 | 6232 || 46 20|106 47|16 73 46 | 6565 | 6576 | 6375 |46 21[106 49|16 76
47 | 6418 | 6428 | 6234 || 47 221|107 47[167 74 47 | 6568 [ 6579 | 6378 || 47 22|17 49|17 77
48 | 6420 | 6431 | 6237 || 46 221|108 48|16 74 48 | 6570 [ 6581 | 6380 | 48 22|08 50|18 77
49 | 6423 | 6434 | 6239 || 49 22|109 48|19 75 49 | 6573 [ 6584 | 6382 | 49 22|19 50[169 77
50 6425 | 6436 | 6242 |[50 22|10 49[170 75 50 | 6575|6586 | 6385 [[s0 23[ne 500|170 78
51| 6428 | 6439 | 6244 || 52 23|11 49|171 76 51 (6578 | 6589 | 6387 [[51 23|11 51|71 78
52| 6430 | 6441 | 6246 |52 233|112 49|17z T6 52 | 6580|6591 | 6390 |52 24| n2 51|72 79
5316433 | 6444 | 6249 |53 23|13 50|173 76 53| 6583|6594 | 6392 |53 24|13 52|173 79
54| 6435|6446 | 6251 |[54 24|14 50174 77 54 | 6585|6596 | 6394 [[54 25[14 52]|17¢4 80
55| 6438 | 6449 | 6254 |55 24|15 5121|175 77 556588 | 6599|6397 [[s5 25[/ns 53|175 80
56| 6440 | 6451 | 6256 |[ 56 25|126 512|176 78 56 | 6590 | 7001|6399 |[se 26[16 53|176 81
57| 6443 | 6454 [ 6258 || 57 25|17 52|77 78 57 | 6593|7004 | 6402 [[57 26|17 54177 81
58| 6445 | 6456 [ 6261 || se 26|18 52178 79 58 | 6595 | 7006 | 6404 || 58 27|1ns S4[17e 82
596448 | 6459 | 6263 |[59 26|19 53179 79 59| 6598 7009|6406 |59 27|19 55[179 82
60 | 6450 | 6461 | 6266 || 60 27120 53[180 B8O 60 | 7000 | 7011|6409 [[60 288|120 55[|180 83
Xv
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28 [ oo | ARIES | MOON || o Com=| o Conn| ar Corm | [5g) | SUN | ARIES | MOON || or Cor | & Com| 5 Coms
d d d d
5 ° ’ ° ’ o ’ ' . ’ ' ’ ’ s o ’ o ' ° #- ’ ’ ’ ’ . ’
00| 7000|7011 | 6409 |00 00] 60 29|120 57 007150 7162|6552 |00 00| 60 30120 59
017003 |7014|6411 |02 00| 61 29121 57 01 (7153|7164 |6554|lc1 00| 62 30[121 59
02|7005|7017 641302 01| 62 29|122 58 02 (7155|7267 |6557 ||oz 01| 62 30[122 60
03|7008|7019|6416 |03 01| 63 30[123 58 037158 | 7169|6559 |03 01| 63 31[123 &0
04| 7010|7022 (6418 | 04 02| 64 30|12¢4 59 04 (7160|7172 | 6561 |04 02| 64 31124 61
05| 7013|7024 | 642105 02| 65 31|125 59 05 (7163|7174 | 6564 | 05 02| 65 32125 61
06 (7015|7027 | 6423 |06 03] 66 31126 60 06 (7165|7177 | 6566 |06 03| 66 32126 62
07 (7018|7029 6425 |07 03| 67 32|127 60 07 (7168|7179 | 6569 ||07 03| 67 33127 62
08|7020 7032|6428 |08 04| 68 32[128 b1 087170 | 7182|6571 |08 04| 68 33[128 63
09| 7023|7034 (6430 | 09 04] 69 33129 61 09| 7173 (7184|6573 |09 04| 69 34|129 63
1070257037 [ 6433 |10 05| 70 33|130 62 10| 7175 (7187 | 6576 |10 05| 70 34|130 64
11| 7028|7039 | 6435 |11 05| 71 34[131 62 11| 7178 (7189 | 6578 |11 05[ 72 35]|151 64
12| 7030|7042 | 6437 |12 06| 72 34|32 63 12| 7180 (7192|6580 |[12 06| 72 35|132 65
137033 |7044 | 6440 |[13 06| 73 35[133 63 13 (7183|7194 | 6583 |13 06| 73 36[133 65
14| 7035|7047 | 6442 ||14 07| 74 35[134 64 14 (7185|7197 | 6585 ||14 07| 74 36|134 66
157038 | 7049 | 6444 |25 07| 75 36135 64 157188 | 7200|6588 |15 07| 75 37[135 66
16| 7040 | 7052 | 6447 |16 08| 76 36[136 65 16 (7190|7202 | 6590 || 16 08| 76 37 (136 &7
17| 7043 | 7054 | 6449 |17 08| 77 37[137 65 17| 7193 (7205 | 6592 |17 08| 77 38|137 &7
18 (7045|7057 | 6452 |16 09| 7¢ 37[138 66 18 (7195|7207 | 6595 |18 09| 7¢ 38|1s8 68
19 (7048|7059 | 6454 ||19 09| 79 38[139 66 19(7198 | 7210 | 6597 |19 09]| 79 329|139 &8
20| 7050 | 7062 | 6456 |20 10| 80 38|140 67 20 (7200|7212 | 700020 20| 80 39140 69
21 (7053|7064 | 6459 || 22 10| 81 38|41 67 21 (7203|7215 | 7002|212 10| 82 40|16 69
22|7055|7067 | 6461 |22 10| 82 39[142 67 22 |7205(7217 | 7004 |22 11| 82 440|162 70
23| 7058 | 7069|6464 |23 11| 83 39(143 68 23| 7208 (7220|7007 |23 11| 83 41|43 70
24 | 7060 | 7072 [ 6466 |24 11| 84 40|144 68 24 | 7210 (7222 | 7009 || 24 12| 8¢ 441|144 71
25| 7063|7074 | 6468 | 25 12| 85 40|145 69 25 (7213|7225 (7011 |25 12| 85 42145 71
26| 7065|7077 [ 6471 || 26 12| 86 441|146 69 26| 7215|7227 | 7014 | 26 13| 86 42|146 72
27| 7068|7079 | 6473 ||27 13| 87 41|17 70 27| 7218 (7230|7016 |27 13| 87 43|17 72
28| 7070|7082 | 6475|268 13| 88 42(148 70 28| 7220 (7232|7019 |28 14| 88 443|148 73
29| 7073|7084 6478 | 29 14| 89 422|199 71 29| 722372357021 |29 14| 89 44|19 73
30| 7075|7087 [ 6480 | 30 14| 90 43|150 71 30| 7225 (7237|7023 |30 15[ 90 44|150 74
31| 7078|7089 6483 |31 15| 91 43151 72 31| 7228 7240|7026 |31 15[ 91 45151 74
32| 7080|7092 | 6485 |[32 15| 92 44|152 72 3217230 7242|7028 [[32 16| 92 45|152 75
3370837094 | 6487 |33 16| 93 44153 73 3317233 7245|7031 (33 16| 93 46|153 75
34 7085|7097 | 6490 || 3¢ 16| 94 45|154 73 34 (7235|7287 7033 |34 17| 9¢ 46154 76
35(7088 7099|6492 |35 17| 95 45|155 74 35|7238| 7250|7035 35 17| 95 47[155 76
36| 7090|7102 | 6495 |36 17| 96 46[156 74 367240 | 7252|7038 | 36 18| 96 47[156 77
37 (7093|7104 | 6497 |[37 18| 97 46[157 75 37 (7243 | 7255|7040 | 37 18| 97 48[157 77
38|7095|7107 | 6499 |[s¢ 18| 98 47[158 75 38| 7245 (7257|7043 |38 19| 98 48|158 78
39| 7098|7109 6502 |39 19| 99 47159 76 39| 7248 | 7260|7045 [[39 19| 99 49|15¢ 78
40 (7100 | 7112 | 6504 |[[40 19]100 48|10 76 40 (7250 | 7262 | 7047 |40 20|10 49160 79
41 | 7103|7114 | 6506 || 41 19|101 448|161 76 41 (7253 (7265|7050 41 20|01 50[161 79
42| 7105|7117 | 6509 |[42 200|102 48|12 77 42| 7255|7267 |7052 (42 21|02 500|162 80
43 | 7108 | 7119 | 6511 |43 200|103 49|13 77 43 | 7258 | 7270 | 7054 [[43 21|03 51|13 80
43 | 7110 | 7122 [ 6514 || 44 221|104 49|16e 78 44 | 7260 | 7272|7057 [[4¢ 22[10¢ 51|164 81
45| 7113 | 7124 | 6516 || 45 211|105 50|15 78 45 (7263 | 7275|7059 || 45 22|15 52165 81
46 | 7115 | 7127 | 6518 |[ 46 222|106 50[166 79 46 | 7265|7277 | 7062 || 46 23|26 52|16 82
47| 7118|7129 | 6521 |[47 22|07 S1[187 79 47 (7268 | 7280 | 7064 || 47 23|07 53[167 82
48 | 7120 | 7132 | 6523 |[48 233|108 51166 80 48 | 7270 | 7282|7066 |46 24|28 53|18 83
49 | 7123|7134 | 6526 |49 233|109 52[169 B8O 49 | 7273 | 7285|7069 [[49 24|00 54|169 83
50| 7125|7137 | 6528 || 50 24110 S52|170 B1 50| 7275 (7287|7071 | 50 25[/1n0 54(170 84
51| 7128|7139 (6530 |51 24|11 53(171 81 51| 7278 7290|7074 |51 25|11 55[(171 84
52| 7130|7142 | 6533 |52 25|{n2 53172 82 52| 7280 7292|7076 (52 26[n2 55|172 85
5371337144 6535|153 25|13 54|17 82 537283 |7295|7078 | 53 26|13 56[173 86
5417135 (7147 | 6538 |[54 26|14 54|174 83 54 7285|7297 |7081 |54 27|14 56[174 86
55171387149 [ 6540 | 55 26|115 55|175 83 557288 | 7300|7083 (55 27|nns 57|75 86
5671407152 | 6542 |56 27|16 55|176 B4 56 |7290| 7302|7085 ]| 56 28|16 57 (176 87
57| 7143 | 7154 | 6545 || 57 27|17 56(177 84 57| 7293 (7305|7088 | 57 28|17 58(177 87
58 7145|7157 | 6547 || 58 28118 56|178 85 58 | 7295 (7307|7090 |58 29[ns 58178 838
59| 7148|7159 | 6549 || 59 28|19 57|179 85 597298 | 7310|7093 |59 29|19 59[179 88
60| 7150 | 7162 | 6552 || 60 29[120 57|180 86 60| 7300 7312|7095 (60 30[120 59180 89
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30 |pouies| ARES | MooN :’;c»«- or Corr® :: Corn | |37 [ Sl | AREES | MOON :'; Cord | or Comr® 51 Com®
s|o v o 0o o k) slo ¢ o r]o o . o o
00| 7300|7312 (7095 |00 00| 60 31]|120 &1 00| 7450 | 7463 | 7238 || 00 00 60 32]|120 &3
017303 |731:5 (7097 o1 01f 61 31]121 62 01| 7453|7465 | 7241 |01 01 63 32]|121 64
02|7305|7317 7100 |02 01| 62 32|122 62 02| 7455|7468 | 7243 |[02 01] 62 33]|122 64
03| 7308|7320 (7102 |02 02| 63 32|123 63 03|7458 | 7470|7245 |03 02| 3 33[123 65
0473107322 (71050 02| 69 33|12¢ &3 04| 7460 7473|7248 || 0a 02| 6¢ 34|124 &5
05|7313|7325 7107 |05 03| 65 33|125 64 05| 7463 7475|7250 | 05 03| 65 34|125 66
06| 7315|7327 7109 |[oe 03| 66 34|126 64 06| 7465|7478 | 7252 | 06 03| 66 35126 &6
0773187330 (711207 04| 67 34|127 &5 07 | 7468 | 7480 | 7255 || 07 04| 67 35127 &7
08 (7320|7332 (7114 |08 04| 68 35|128 65 08|7470 7483|7257 |08 04| 68 36|128 67
09| 7323|7335 (711609 05| 69 35|129 66 09|7473 | 7485|7260 | 09 05| 69 36|129 68
1073257337 | 7119 |10 05| 70 36(130 66 10 (7475|7488 | 7262 |10 05| 70 37[130 68
11| 7328|7340 | 7121 |12 06] 71 36(131 67 11 | 7478 [ 7490 | 7264 |11 06| 72 37|13t 69
1273307342 | 7124 ||12 06| 72 37132 67 12| 7480 (7493|7267 |12 06| 72 38[132 69
13| 7333|7345 | 7126 |13 07| 73 37|133 68 13 (7483 | 7495|7269 |13 07| 73 38[133 70
14 7335|7347 7128 ||1¢ 07| 79 38[134 68 14 | 7485 7498 | 7272 |14 07| 7¢ 39[134 70
15| 7338 | 7350|7131 |15 08| 75 38|135 69 157488 | 7500|7274 |15 08| 75 39[135 71
16| 7340 | 7352|7133 |16 08| 76 39(136 69 16 | 7490 | 7503 | 7276 |16 08| 76 40|136 71
17| 7343 | 7355|7136 ||17 09| 77 39(137 70 17 | 7493 | 7505 | 7279 || 17 09| 77 40|37 72
18| 7345|7357 | 7138 |[18 09| 78 40(138 70 187495 | 7508 | 7281 |18 09| 78 41138 72
19| 7348|7360 | 7140 |29 10| 79 40|139 71 19| 7498 | 7510 | 7284 [|19 10| 79 41|15 73
20| 7350 | 7362|7143 |20 10| 80 421|140 71 20| 7500 | 7513 | 7286 |20 11| 80 42|40 74
21| 7353|7365 7145 |21 11| 81 421|142 72 21 | 7503 | 7515|7288 |21 11| 81 43)|141 74
22| 7355|7367 | 7147 ||22 11| 82 42|12 72 22|7505 7518|7291 |22 12| 82 43]|162 75
23| 7358|7370 | 7150 |23 12| 83 42[1a3 73 23| 7508 7520|7293 | 23 12| 83 44)|1e3 75
24| 7360|7372 | 7152 ||2¢ 12| 84 43|14¢ 73 24 (7510 | 7523 | 7295 || 24 13| 8¢ 44|1e4 76
257363 7375|7155 |25 13| 85 43[145 74 25| 7513 7525|7298 || 25 13| 85 45145 76
26 | 7365 | 7377 | 7157 |26 13| 86 44146 74 26| 7515 | 7528 | 7300 || 26 14| 86 45|146 77
27| 7368 | 7380|7159 |27 14| 87 444|147 75 27 | 7518 | 7530 | 7303 |27 14| 87 466|147 77
28| 7370|7383 | 7162|268 14| 88 445|148 75 28 | 7520 | 7533|7305 (/28 15| 88 466|148 78
29| 7373|7385 | 7164 |29 15| 89 45(1a9 76 29| 7523 7535|7307 |29 15| 89 47|169 78
30| 7375|7388 7167 |[30 15| 90 46150 76 30| 7525 | 7538|7310 |30 16| 90 47150 79
31 (7378|7390 7169 |[31 16| 91 46|151 77 31| 7528 7540|7312 |31 16| 91 48151 79
32| 7380 393 | 7171 |[s2 16| 92 47|152 77 327530 7543|7315 |32 17| 92 48|152 80
33| 7383|7395 | 7174 (|33 17| 93 47|153 78 33| 7533 | 7545|7317 |33 17| 93 49]153 80
34 7385|7398 (7176 | 3¢ 17| 99 48|154 78 34| 7535 7548|7319 [ 34 18| 94 49]15¢4 81
357388 | 7400|7179 |35 18| 95 48[155 79 35|7538 7550|7322 (35 18| 95 50]|155 81
36 (7390|7403 (7181 /36 18| 96 449|156 79 36| 7540|7553 | 7324 |[36 19| 96 50|156 82
37| 7393|7405 7183 |37 19| 97 449|157 80 37| 7543 | 7555|7326 |27 19| 97 51157 82
38 (7395|7408 7186 |38 19| 98¢ 50|158 80 38| 7545|7558 | 7329 | 38 20| 98 51|158 83
39| 7398|7410 (7188|359 20| 99 50|159 &1 39| 7548 | 7560 | 7331 || 39 20| 99 52|159 83
40 | 7400 | 7413 [ 7190 |[40 20[100 51|10 &1 40 | 7550 [ 7563 | 7334 || 40 21200 53160 84
41 | 7403 | 7415|7193 |41 21100 51|11 82 41 | 7553 | 7566 | 7336 |42 22]|101 53161 85
42| 7405|7418 | 7195 ||42 21102 52|162 82 42| 7555 | 7568|7338 |42 22|02 54|62 85
43 | 7408 | 7420 | 7198 |43 22)103 52|13 83 43 | 7558 | 7571 | 7341 [[43 23|103 54|13 86
434 | 7410 | 7423 | 7200 || 49 22104 53|16¢ B3 44 | 7560 | 7573 | 7343 ||4¢ 23|10¢ 55[164 86
45| 7413 | 7425 (7202 |[4s 233|105 53|165 84 45| 7563 | 7576 | 7346 || 45 24105 55|15 87
46 | 7415 | 7428 | 7205 |46 23106 54|16 84 46 | 7565 | 7578 | 7348 |[46 24|06 56|166 87
47 | 7418 | 7430 [ 7207 |[47 244|107 54|17 85 47 | 7568 | 7581 | 7350 || 47 25|107 56|167 88
48| 7420 | 7433|7210 | 48 24|108 55|18 85 48 | 7570 | 7583 | 7353 || 48 25|18 57168 88
49 | 7423 | 7435|7212 |49 25109 55|19 86 49 | 7573 | 7586 | 7355 |49 26|09 57|10 89
50 | 7425|7438 (7214 |[s0 25|10 56|170 86 50| 7575|7588 |7357 | s0 26|10 58|170 89
51 (7428|7440 7217 |[s2 26|121 56|171 87 51 |7578 | 7591|7360 |52 27|11 58171 90
52| 7430|7443 | 7219 (|52 26|12 57|12 87 52 | 7580|7593 |7362 |52 27|12 59172 90
53| 7433|7445 7221 |53 27|13 557|173 88 53| 7583 | 7596|7365 |53 28|13 59173 91
54 | 7435 | 7448 | 7224 |54 27|14 58[174 88 54 | 7585 | 7598 | 7367 || 54 28|14 60]|174 91
55| 7438|7450 (7226 |55 28|ns 58[175 89 55| 7588|8001 |7369|55 29|ns 60175 92
567440 | 7453|7229 |56 28|16 59(176¢ 89 56|7590 (8003|7372 s6 29|ne 61176 92
57| 7443|7455 (7231 |[s7 29|17 59177 90 57 | 7593 | 8006|7374 (|57 30|n7 661|177 93
58 | 7445|7458 [ 7233 |[s8 29|12e 60|178 90 58 | 7595 8008|7377 |58 30[ne 62178 93
59| 7448 | 7460 | 7236 || 59 30|19 60|179 91 59| 7598 8011|7379 |59 31|19 662|179 94
60| 7450 | 7463 | 7238 || 60 31120 661|180 92 60| 8000 | 8013|7381 |60 32]|220 63180 95
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33 |p U s| ARIES | MOON || & Com=| & Cor | & Corn| |33 | SUN | ARIES | MOON || o Corre| or Com® | & Con
d d d d d

s ° ’ o ’ ° ’ ’ ’ ’ ' ’ ’ s ° ’ ° ’ o . ’ ' . ’ ’ .
00| 8000|8013 (7381 |[0oo 00| 60 33|120 &5 008150 8164|7525 | 00 00| 60 34120 &7
01 8003|8016 (738401 01| 61 33|121 66 018153 8166|7527 |01 01| 62 34]|121 68
02| 8005|8018 | 7386 |02 01| 62 34[122 66 028155 |8169 | 7529 |0z 01| 62 35|122 68
03| 8008|8021 7388|032 02| 63 34[123 67 038158 (8171|7532 |03 02| 63 35]|123 69
04| 801080237391 | 04 02| 69 35[12¢ 67 04|8160 8174 | 7534 |0 02| 6¢ 36|124 69
058013 |8026 (739305 03| 65 35|125 &8 05|8163 (8176 | 7536 || 05 03| 65 36|128 70
06| 8015|8028 7396 | 06 03| 66 36[126 &8 06 8165|8179 | 7539 || os 03] 66 37[126 70
07| 8018|8031 | 7398 |07 04| 67 36[127 69 07 8168 | 8181 | 7541 ||o7 04| 67 37|127 71
08| 8020|8033 (7400 | 08 04| 66 37|128 69 0881708184 | 7544 |08 04| 68 38128 71
098023 | 8036|7403 [0 05| 69 37|129 70 098173 | 8186|7546 |09 05| 69 39|12 72
10| 8025|8038 | 7405 |10 05| 70 38|130 70 10| 8175|8189 | 7548 ||[10 06| 70 39[130 73
11 (8028|8041 | 7408|112 06| 72 38[131 71 118178 [ 8191 | 7551 |11 06| 72 40|13 73
1280308043 (741012 07| 72 39|12 72 12 (8180 | 8194 | 7553 |12 07| 72 40|152 74
1318033 |8046 | 741213 07| 73 40|133 72 13 (8183|8196 | 7556 |13 07] 73 41[133 74
14| 8035|8048 | 7415 |24 08| 74 440|134 73 14 [ 8185|8199 | 7558 |14 08| 74 41134 75
15| 8038 | 8051|7417 |[15 08| 75 41(135 73 1518188 | 8201 | 7560 |15 08| 75 42135 75
16 | 8040 | 8053 | 7420 |[16 09| 76 41[136 74 16 | 8190 | 8204 | 7563 |16 09| 76 442|136 76
17 | 8043 | 8056 | 7422 ||17 09| 77 442|137 74 17 | 8193 | 8206 | 7565 ||17 09| 77 43[137 76
18 | 8045 | 8058 | 7424 |18 10| 76 42|138 75 188195 | 8209 | 7567 || 18 10| 78 44|15 77
19| 8048 | 8061 | 7427 ||219 10| 79 43|139 75 198198 (8211|7570 |19 11| 79 44[1s9 78
8050 | 8063|7429 |20 11| 80 43|140 76 20| 8200|8214 | 7572 |20 11| 80 45|40 78

21 | 8053 | 8066 | 7431 |[21 11| 81 44(141 76 21 | 8203 | 8216 | 7575 |22 12| 82 45]|141 79
22| 8055|8068 | 7434 ||22 12| 82 44|12 77 22 |8205| 8219|7577 || 22 12| 82 46|42 79
23| 8058 | 8071|7436 |23 12| 83 4as|i1s 77 23 |8208 8221|7579 |23 13| 83 46]|143 80
24| 8060|8073 | 7439 ||2¢4 13| sa 46|19e 78 24 (8210|8224 | 7582 | 24 13| 8¢ 47|144 80
25| 8063 | 8076|7441 | 25 14| 85 46(145 79 258213 | 8226|7584 ||25 14| 85 47145 81
26 | 8065 | 8078 | 7443 |[26 14| 86 47 (146 79 26| 8215|8229 | 7587 [|[26 15| 8e 488|146 82
27| 8068 | 8081|7446 |27 15| 87 47(147 80 2718218 8231|7589 |27 15| 87 49]|147 82
28| 8070 | 8083|7448 |[26 15| 88 48(148 80O 28 | 8220 | 8234|7591 (/28 16| 88 49148 83
29| 8073 | 8086|7451 |29 16| 89 48|19 81 298223 | 8236|7594 |29 16| 89 50|149 83
30| 8075|8088 |7453 | 30 16| 90 49[150 81 30 (8225|8239 | 7596 | 30 17| 90 50|1s0 84
31 (8078|8091 (7455|312 17| 91 49|51 82 318228 8241|7598 |31 17| 91 51|15t 84
32| 8080 | 8093|7458 |32 17| 92 50(152 82 32| 8230|8244 | 8001 |32 18| 92 51152 85
33| 8083|8096 | 7460 |33 18| 93 50[155 83 33| 8233 | 8246|8003 |33 18| 93 52|153 85
34| 8085|8098 | 7462 |34 18| 99 51[154 83 34 182358249 | 8006 | 34 19 94 52]|154 86
35|/ 8088|8101 (746535 19| 95 51|155 84 3518238 (8251|8008 |35 20| 95 53|155 87
368090 | 8103|7467 |[36 20| 96 52|156 85 3 | 8240|8254 | 8010 [ 36 20| 96 54|156 87
37| 8093 8106|7470 37 20| 97 53[157 85 37 |8243 | 8256|8013 |37 21| 97 S4al1s7 88
38 (8095|8108 7472 | 38 21| 9¢ 53|158 86 38 |8245 8259|8015 | 38 21| 98 55|158 88
39| 8098|8111 | 7474 |39 21| 99 54[159 86 39|8248 8261|8013 | 39 22| 99 55|159 89
40 | 8100 | 8113 [ 7477 |40 22|100 54|10 87 40 | 8250 | 8264 | 8 020 || 40 222|200 56|10 89
41 | 8103 | 8116|7479 || 41 22|101 55|16 87 41 | 8253 | 8266 | 8022 |[ 41 23]|101 56]|161 90
42 (8105|8118 7482 |42 2:3/102 55|12 88 42| 8255|8269 |8025 [[42 23|02 57|12 90
43 | 8108 | 8121 7484 |43 233|103 56|13 88 43 | 8258 (8271 | 8027 || 43 2423 58163 91
44 | 8110 | 8123 [ 7486 |[ ¢4 24|10a S6|16¢ B9 44 | 8260 | 8274 | 8029 || 4¢ 25|10¢ 58|16 92
45| 8113 [ 8126 | 7489 || 45 24108 57[165 89 45| 8263 8276|8032 |45 25[10% 59|15 92
4 | 8115 | 8128 [ 7491 |[46 25|106 57|26 90 46 | 8265 | 8279 | 8034 || 46 26)|106 59|166 93
47 | 8118 | 8131 | 7493 || 47 25107 58|17 90 47 | 8268 | 8281 | 8037 |[47 26|17 60]|167 93
48 | 8120 | 8133 | 7496 || 46 26108 59|168 91 48 | 8270 | 8284 | 8039 |48 27|08 60]|168 94
49 (8123 | 8136 | 7498 |[49 27109 59|19 92 49 | 8273 | 8286|8041 |49 27]|109 661|169 94
50 (8125|8138 (7501 |[s0 27|30 60|170 92 50 |8275 8289|8044 | s0 28[/uno 61170 95
51| 8128|8141 7503 |51 28 121 660|172 93 51 | 8278 | 8291|8046 |51 28|12 62|17 95
52| 8130 8143|7505 | 52 28|12 &1f172 93 52 8280|8294 | 8049 |52 29|12 &3[172 96
53| 8133|8146 | 7508 |53 29|13 61[17s 94 53| 8283|8296 8051|535 30|13 63[173 97
54 8135|8149 | 7510 54 29|14 62[174 94 54 | 8285|8299 8053 |54 30|14 64174 97
5518138 8151|7513 |55 30/ns 62(175 95 558288 8301|8056 55 31|05 664|175 98
5| 8140 8154 | 7515 ||s6 300|116 63[176 95 56 |8290 8304|8058 | se 31|ne 665|176 98
57| 8143|8156 | 7517 ||s7 31|17 663|177 96 57 | 8293 | 8306|8061 |57 32|17 65177 99
58| 8145 8159 | 7520 || se 31|ne 64[178 96 58 | 8295|8309 |8063 |58 32|ns 66178 99
59 148 | 8161 | 7522 || 59 32119 664|179 97 59| 8298 | 8311|8065 |59 33|19 66|179 100
60| 8150 | 8164 | 7525 || 60 33120 65|180 98 60 | 8300 | 8314|8068 |60 34]|120 67]180 101

Xviil




150

34" INCREMENTS AND CORRECTIONS 355
34 | p S0 s| AREES | MOON || & coma| & Comn| & comn| |35 [ SN | ARiEs | MOON | & Cor®| & Gome| & Cone
d d d d
s r e ¢ ]e .o o T slo ¢+ ]o & B ror .o ¢ o
00| 8300|8314 |80681| 00 00| 60 35[120 69 00| 8450 | 8464|8211 |00 00| 60 366|120 71
01 | 8303|8316 8070 |01 01| 62 35[121 70 01 | 8453 8467 [ 8213 |01 01| 63 36|121 72
02 (8305|8319 |8072| 02 01| 62 36[122 70 028455 | 8469|8216 |02 01| 62 37|122 72
03| 8308|8321 |8075 |03 02| 63 36[123 71 03 (8458 | 8472|8218 |03 02| 63 37[123 73
04 8310|8324 (8077 [[0e 02| 69 37[12¢4 71 04 (8460 | 8474 | 8220 [[oe 02| 6¢ 38[124 73
05|8313|8326 8080 ([0os 03| 65 37[125 72 05 (8463 | 8477|8223 (|05 03| 65 38[125 74
06| 8315|8329 8082 (o 03| 66 38[126 72 06 (8465 | 8479|8225 [[oe 04| 66 39[126 75
078318 |8332|8084 | 07 04| 67 39[127 73 07 8468 | 8482 | 8228 |07 04| 67 440|127 75
08| 8320|8334 8087 ||oe 05| 66 39[128 74 08 |8470 | 8484|8230 |08 05| 68 40)|128 76
098323 |8337 8089 |[0oe 05| 69 40[120 74 09|8473 (8487|8232 |09 05| 69 41]|129 76
10| 8325|8339 | 8092 |10 06| 70 40|130 75 10 | 8475 | 8489 | 8235 | 10 06| 70 41130 77
11 | 8328 | 8342 (8094 |[212 06| 72 41131 75 11 (8478 | 8492 | 8237 |[11 07| 71 42|13t 78
12| 8330|8344 | 8096 ||22 07| 72 41|32 76 12 | 8480 | 8494 | 8239 |12 07| 72 43[132 78
138333 8347|8099 |13 07| 73 42|133 76 13| 8483 (8497|8242 |13 08| 73 43[133 79
14| 8335|8349 |8101 ||1¢ 08| 74 43|34 77 14 (8485 | 8499 | 8244 [[14 08| 74 44[134 79
158338 8352|8103 [[15 09| 75 43|15 78 15| 8488 [ 8502 | 8247 |[15 09| 75 44135 80
16 | 8340 | 8354 [ 8106 ||26 09| 76 444|136 78 16 | 8490 | 8504 | 8249 |[16 09| 76 45|136 80
17 | 8343 | 8357 | 8108 || 17 10| 77 444|137 79 17 | 8493 | 8507 | 8251 || 17 10| 77 46137 81
18| 8345|8359 | 8111 |18 10| 78 45|138 79 18 | 8495 | 8509 | 8254 |18 11| 78 46138 82
19| 8348 | 8362|8113 |19 11| 79 45|139 80 19 (8498 | 8512 | 8256 [[19 11| 79 47|19 82
20| 8350 | 8364 | 8115 || 20 12| 80 46140 81 208500 | 8515|8259 |20 12| 80 447|140 83
21 | 8353|8367 8118 (21 12| 81 47[142 81 21 | 8503 [ 8517 | 8261 |21 12| 81 488|141 83
22| 8355|8369 |8120| 22 13| 82 47|12 82 22 8505|8520 |8263 [[22 13| 82 49[162 84
23| 8358|8372 (8123 |23 13| 83 48|1a3 82 23 | 8508 | 8522 | 8266 |23 14| 83 49|13 85
24| 8360|8374 | 8125 | 29 14| 89 48|1e¢ 83 24 (8510|8525 | 8268 [[2¢ 14| 8¢ 50[164 85
25| 8363|8377 8127 |25 14| 85 49[145 83 25| 8513 | 8527|8270 |25 15| 85 50|145 86
26| 8365|8379 | 8130 | 26 15| 86 49|146 84 26 (8515|8530 | 8273 [[26 15[ 86 S1[146 86
27 | 8368 | 8382|8132 |27 16| 87 500|147 85 27 | 8518 | 8532|8275 |27 16| 87 51|147 87
28| 8370 | 8384|8134 |26 16| 88 51|148 85 28 | 8520 | 8535|8278 | 28 17| 88 52|18 88
29| 8373|8387 |8137 |29 17| 89 51|149 86 29 (8523|8537 |8280 (29 17| 89 53[140 88
30 | 8375|8389 | 8139 (|30 17| 90 52[150 86 30 (8525|8540 |8282 |30 18| 90 53[150 89
31 8378|8392 8142 (32 18| 91 52[151 87 31 (8528|8542 8285 [[31 18| 91 S4f151 89
328380 8394|8144 [s2 18| 92 53[152 87 32 (8530|8545 | 8287 [[32 19| 92 54[152 90
33|8383 8397|8146 |33 19| 93 53[153 88 338533 |8547 8290 |33 20| 93 55]153 91
34| 8385 (8399|8149 |34 20| 99 54154 89 34 | 8535|8550 | 8292 | 34 20| 9¢ 56[154 91
35| 8388|8402 | 8151 |35 20| 95 55[155 89 3518538 8552|8294 |35 21| 95 56|155 92
36| 8390|8404 [ 8154 |[36 21| 96 55[156 90 368540 | 8555|8297 [[36 21| 96 57[156 92
37|8393 | 8407 [ B156 ||37 21| 97 56157 90 37| 8543|8557 (8299 |37 22| 97 57|157 93
38|8395|8409 | B158 || 38 22| 98 56 158 91 38 | 8545 | 8560|8302 | 38 22| 98 58|18 93
398398 |8412 8161 |[39 22| 99 57[159 91 398548 | 8562|8304 |39 23| 99 59[159 94
40 | 8400 | 8414 [ 8163 [[40 23|100 588|160 92 40 [ 8550 | 8565 | 8306 [|40 24[10 59[160 95
41 | 8403 [ 8417 [ 8165 |41 24101 58[162 93 41 [ 8553 | 8567 | 8309 || 41 24|11 660|161 95
42 | 8405|8419 | 8168 || 42 244|102 59[162 93 42 | 8555|8570 | 8311 |42 25[102 660|162 96
43 | 8408 | 8422 | 8170 || 43 25103 59[163 94 43 | 8558 8572|8313 [[43 25|03 61]|163 96
44 | 8410 | 8424 | 8173 ||¢¢ 25109 60[16¢ 94 44 [ 8560 | 8575 | 8316 [|aa 26[10¢ 62[164 97
45| 8413 [ 8427 [ 8175 |[45s 26[105 60[165 95 45 (8563 | 8577|8318 [[4s 27|05 62[165 98
46 | 8415 | 8429 | 8177 || 46 26106 61[16 95 46 [ 8565 | 8580 | 8321 |46 27|16 &3[166 93
47 | 8418 | 8432 | 8180 || 47 27|107 62[167 96 47 | 8568 | 8582 | 8323 || 47 28|17 63|167 99
48 | 8420 | 8434 | 8182 || 46 28|108 662|168 97 48 | 8570 | 8585 | 8325 || 48 28|18 664|168 99
49 | 8423 | 8437 | 8185 |42 28|109 63[169 97 49 | 8573 | 8587 | 8328 || 49 29|09 64)|169 100
50 | 8425|8439 (8187 |[s0 29|120 63[170 98 50 (8575|8590 | 8330 [[s0 30[10 &5[170 101
51| 8428|8442 | 8189 |51 29111 64[171 98 51|8578 (8592|8333 |51 30|11 66[171 101
52| 8430|8444 | 8192 |52 30|12 664|172 99 52 | 8580 | 8595|8335 |52 31|12 66172 102
53| 8433|8447 8194 |[53 30|13 65(175 99 53| 8583|8597 8337 |53 31[(ns 667|173 102
54 | 8435 | 8449 [ 8197 |[5¢ 31|14 66174 100 54 | 8585|9000 | 8340 |54 32|14 67]174 103
55| 8438 8452|8199 |[s55 32|15 66[175 101 5518588 (9002|8342 | ss 33|15 68|175 104
56 | 8440 | 8454 | 8201 || s6 32|16 67[176 101 56| 8590|9005 |8344 |[se 33|16 69|176 104
57 | 8443 | 8457 | 8204 ||57 33|117 67[177 102 57 | 8593|9007 | 8347 |57 34|17 69[177 105
58| 8445 | 8459 [ 8206 |[se 33|1:8 68178 102 58 (8595|9010 |8349 |58 34[ne 70(178 105
59 | 8448 | 8462 |B208 |[59 34|119 68[179 103 59| 8598 | 9012|8352 |59 35[(19 700|179 106
60 | 8450 | 8464 | 8211 [|60 35|120 69[180 104 60| 9000 | 9015|8354 |60 36]|120 71|180 107
Xix




36"

INCREMENTS AND CORRECTIONS

151

36 |pouN | ARIES | MOON || o Coms| o Conn| & corm | |35 | SUN | ARIES | MOON || & Corre| & Come | or Come
d d d
s ° ' ° ’ ° ’ r . ’ ' ’ ’ s ° ’ ° ’ ° . ’ ’ . ’ r ’
00 (9000|9015 | 8354 [|oo 00| 60 37|20 73 009150 | 9165|8497 [[oo 00| 60 38|120 76
01| 9003|9017 835601 01| 62 37[129 74 019153 (9168|8500 )01 01] 63 388|121 76
029005 |9020|8359 (|02 01| 62 338|122 74 02(9155|9170 | 8502 [[o2 01] 62 39|122 76
039008 (9022|8361 |03 02| 63 38|123 75 039158 | 9173|8504 [[o3 02| 63 39]|123 77
04 (9010|9025 | 8364 ||os 02| 694 39|12¢ 75 04 9160|9175 | 8507 [[oe 03| 6¢ 40|12¢ 78
059013 | 9027 | B366 [|0os 03] 65 40[125 76 05(9163| 9178|8509 [[o5 03] 65 41|12% 78
06 (9015|9030 | 8368 ||ot 04| 66 440|126 77 06 (9165|9180 | 8511 [[oe 04 66 41126 79
07 (9018|9032 |8371 ||07 04| 67 41|127 77 07 (9168|9183 | 8514 [[o7 04 67 42127 79
089020 9035|8373 |08 05| 68 41|28 78 0819170 (9185|8516 |08 05| 68 43|128 80
099023 9037|8375 0a 05| 69 442|129 78 099173 | 9188|8519 [[o9 06| 69 43120 81
10 (9025|9040 (8378 |[10 06| 70 443|130 79 1019175 (9190 | 8521 [[10 06| 70 44130 81
11| 9028|9042 | 8380 |[12 07| 71 43[131 B8O 11 (9178|9193 | 8523 [[11 07| 72 44|31 82
12| 9030|9045 | 8383 |[12 07| 72 44|32 8O 12 (9180|9195 | 8526 [[12 08| 72 45|152 83
13| 9033|9047 | 8385 |[13 08| 73 44|133 81 1391839198 | 8528 |13 08| 73 46|133 83
14| 9035|9050 | 8387 |[1¢ 09| 74 45[134 82 149185 | 9200 | 8531 |14 09| 74 446|134 84
15(9038 (9052|8390 (15 09| 75 466|135 82 1519188 (9203|8533 |15 09| 75 47|135 84
16| 9040 | 9055 | 8392 ||16 10| 7¢ 4b|136 83 16 ({9190 | 9205|8535 |16 10| 76 48|136 85
17| 9043 | 9057 | 8395 |[[17 10| 77 447|137 83 17 (9193 | 9208 | 8538 [[17 11| 77 48|137 86
18| 9045|9060 | 8397 |[18 11| 78 47|138 84 18 (9195|9210 | 8540 [[18 11| 78 49|138 86
19 (9048 [ 9062|8399 |19 12| 79 488|139 85 199198 | 9213|8543 [[19 12| 79 449|139 87
20 (9050 [ 9065 | 8402 |20 12| 80 49140 85 20 (9200|9215 | 8545 |20 13| 80 50|140 88
21 [ 9053 | 9067 | 8404 || 212 13| 81 49[141 86 2119203 (9218|8547 |21 13| 83 51|11 88
22 (9055|9070 | 8406 ||22 13| 82 50[142 B 22 (9205|9220 | 8550 | 22 14| 82 511|142 89
23| 9058|9072 | 8409 |[23 14| 83 50[193 87 23 (9208|9223 |8552 |23 14| 83 52|163 89
24| 9060|9075 | 8411 |[2¢ 15| 84 51[1¢ 88 24 (9210| 9225|8554 [[2¢ 15| 8¢ 53|16 90
25| 9063|9077 | 8414 |[25 15| 85 52[145 88 259213 | 9228|8557 [[25 16| 85 53|45 91
26| 9065|9080 | 8426 |[26 16| 86 52|146 89 26| 9215 (9230 | 8559 || 26 16| 86 54|146 91
27 (9068 (9082|8418 (|27 16| 87 53|147 89 27 |9218 (9233|8562 |27 17| 87 54|147 92
28| 9070|9085 | 8421 ||26 17| 88 54[1a8 90 28 (9220|9235 |8564 |28 18| 88 55|148 93
29 (9073|9087 | 8423 |29 18| 89 54|19 91 299223 | 9238|8566 |29 18| 89 56]|169 93
30| 9075|9090 | B426 || 30 18| 90 55150 91 30| 9225|9240 | 8569 [[30 19| 90 56150 94
31 (9078|9092 | 8428 |31 19| 91 55|151 92 31 (9228|9243 | 8571 [[31 19| 92 57151 94
329080 9095|8430 (52 19| 92 56|152 92 329230 | 9245|8574 [[ 32 20| 92 58|152 95
33190839098 8433 |33 20| 93 57[153 93 3319233 (9248|8576 |33 21| 93 58|153 96
341 9085|9100 | 8435 |34 21| 99 57[154 94 3419235 (9250 | 8578 |34 21| 94 59|154 9%
35(9088 9103|8438 |35 21| 95 58|155 94 35(9238| 9253|8581 [[35 22| 95 59155 97
3 (9090|9105 | 8440 || 36 22| 96 58|156 95 36 (9240 | 9255|8583 [[36 23| 96 60156 98
37 (9093|9108 | 8442 |37 23| 97 59|157 96 37 (9243|9258 | 8585 [[37 23| 97 61157 98
38 (9095|9110 | 8445 || 38 23| 98 660|158 96 38 (9245|9260 | 8588 || 38 24 98 61158 99
39 (9098|9113 | 8447 || 39 24| 99 660|159 97 39 (9248 | 9263 | 8590 [| 39 24 99 62159 99
40 | 9100 | 9115 [ 8449 || 40 24100 61[160 97 40 [ 9250 | 9265 | 8593 [[40 25[100 63160 100
41 (9103|9118 | 8452 || 41 25|101 61]|161 98 41 (9253 | 9268|8595 [[41 26[101 63]|161 101
421 9105|9120 | 8454 ||42 26|12 622|162 99 42 (9255|9270 | 8597 [[42 286|102 64]|162 101
43 (9108 | 9123 | 8457 [[¢3 26|103 663|163 99 4319258 (9273|9000 43 27|03 64163 102
441 9110|9125 (8459 || ¢¢ 27109 63164 100 4419260 (9275|9002 || 4a 28|10¢ &5(164 103
45 (9113 | 9128 | 8461 || 45 27|108 64|15 100 45 (9263 | 9278|9005 [[45 28|10 66]165 103
4 [ 9115 | 9130 | 8464 || 46 258|106 64|166 101 46 (9265|9281 | 9007 [[46 29|06 66166 104
47 | 9118 | 9133 | 8466 || 47 29107 65[167 102 47 | 9268 (9283 | 9009 || 47 29|27 667|167 104
48 | 9120|9135 | 8469 || 46 29108 66168 102 4819270 | 9286|9012 | 48 30|08 68168 105
49191239138 8471 || 49 30109 66169 103 4919273 (9288|9014 |49 31|09 68[169 106
50 (9125|9140 | 8473 || 50 30|120 67|170 103 50 9275|9291 | 9016 [[so 31|10 669|170 106
51 (9128|9143 | B476 |51 31111 68|171 104 51 (9278 | 9293|9019 |51 32|11 699|171 107
52 (9130|9145 | 8478 || 52 32|12 68|172 105 52 (9280|9296 | 9021 |52 33|12 770|172 108
53191339148 (8480 || 53 32|11 69|175 105 5319283 (9298|9024 |53 33|13 71[173 108
54 (9135|9150 | 8483 || 54 33|14 69]174 106 54 (9285|9301 | 9026 |54 34 /04 71174 109
55191389153 (8485 | 55 33|15 70|175 106 5519288 (9303|9028 |55 34|15 72|175 109
56 (9140 (9155 | 8488 || 56 34|16 71|176 107 56 (9290|9306 |9031 |56 35[ne 73176 110
57| 9143|9158 | 8490 || 57 35|17 71177 108 57 (9293|9308 |9033 | s7 36|17 733|177 111
58 (9145|9160 | 8492 ||se 35118 72|178 108 58 9295|9311 |9036 [[5s 36[ns 74178 111
59 (9148 | 9163 | 8495 || 59 36|119 72|179 109 599298 | 9313|9038 [[59 37|09 74179 112
60| 9150 | 9165 [ 8497 || 60 37|120 73|180 120 60 (9300|9316 |9040 |60 338|120 75|180 113
XX




38"

INCREMENTS AND CORRECTIONS

152

8 [ SUN | ARiES | MOON || or Com= | o Corn| & Coren g | SUN | ARIES | MOON || or Corn| or Com® | or Cone
38 |pLaneTs o q 39 |pLanets q
s ° ’ o ’ ° ’ . . ’ ’ ’ ’ s ° r ° . ° ’ ’ ’ . ’ ’ 12
00 (930093169040 | 00 00| 60 39[120 77 00| 9450 9466|9184 00 00| 60 40|120 79
01 9303|9318 |9043 |01 01| 61 39[122 78 01| 9453| 9469|9186 (01 01 62 40]121 80
0293059321 |9045| 02 01| 62 40|122 78 02| 9455( 9471|9188 02 01| 62 41]|122 80
039308 9323|9047 |03 02| 63 40|123 79 03| 9458 | 9474|9191 03 02| 63 41]|123 81
0493109326 | 9050 | 0¢ 03| 694 41|12¢ 80O 04| 9460 9476|9193 0a 03| 64 42|124 82
0593139328 |9052 [[0s 03| 65 42[125 80 05| 9463| 9479|9195 [05 03| 65 433|125 82
0693159331 [ 9055 | 06 04| 66 42|126 81 06| 9465( 9481|9198 06 04| 66 43|126 83
0719318 |9333 | 9057 [[o7 04| 67 43[127 81 07| 9468| 9484|9200([07 05| 67 444|127 84
0893209336 |9059 |06 05| 68 44|128 82 08| 9470 9486|9203) 08 05| 68 45)|128 84
09 (9323|9338 [9062|0a 06| 69 44[129 83 09| 9473 9489|9205) 09 06| 69 45|129 85
10 (9325|9341 | 9064 |10 06| 70 45|130 B3 10| 9475| 9491|9207 |10 07| 70 466|130 86
11| 9328|9343 | 9067 (11 07| 72 466|131 B4 11| 9478 9494|9210 11 07| 72 47[131 86
12193309346 | 9069 |[12 08| 72 446|132 85 12| 9480 9496|9212 12 08| 72 47132 87
13193339348 (9071 |13 08| 73 47|133 85 13| 9483| 9499(9215| 13 09| 73 48[133 88
149335 (9351|9074 |[14 09| 74 447|134 86 14| 9485 9501|9217 14 09| 74 49[134 88
151933819353 | 9076 (|15 10| 75 48|135 87 15| 9488 9504921915 10| 75 49[135 89
16| 9340|9356 | 9079 |16 10| 76 49|136 87 16| 9490 9506|9222 16 11| 76 S50[136 90
17 (9343 [ 9358 | 9081 ||17 11| 77 49|137 B8 17| 9493| 9509|9224 17 11| 77 S1|137 90
18| 9345|9361 9083 ||18 12| 78 S0[138 89 18| 9495 9511|9226 18 12| 78 S51[138 91
19| 9348 9363|9086 |19 12| 79 51|139 89 19| 9498 9514|9229 19 13| 79 52|19 92
9350 | 9366 | 9088 |[20 13| 80 51)|140 90 20| 9500 9516|9231 20 13| 80 53|40 92
21 | 9353193689090 ||21 13| 81 52[141 90 21| 9503| 9519]|9234( 21 14| 81 533|161 93
221 9355|9371 9093 || 22 14| 82 53|142 91 22| 9505| 9521|9236 22 14| 82 54142 93
2319358 (9373|9095 /23 15| 83 53|1a3 92 23| 9508| 9524 (9238 23 15| 83 55[143 94
24| 9360|9376 | 9098 || 24 15| 84 54[1aa 92 24| 9510 9526|9241/ 2¢ 16| 8¢ 55[164 95
25193639378 | 9100 (|25 16| 85 55[145 93 25| 9513 9529|9243/ 25 16| 85 S56[145 95
26| 9365|9381 9102 (|26 17| 86 55[146 94 2| 9515 9531|9246 26 17| 86 57[146 96
27 (9368 (9383|9105 |27 17| 87 56147 94 27| 9518| 9534 (9248 27 18| 87 57|47 97
28| 9370 (9386|9107 |28 18| 88 56|148 95 28| 9520 9536|9250 26 18| 88 58|48 97
29| 9373|9388 | 9110 |29 19| 89 557|199 96 29| 9523 9539|9253 |29 19| 89 59|19 98
30| 9375|9391 | 9122 |[30 19| 90 58[150 96 30| 9525| 9541 (9255) 30 20| 90 59[1s0 99
31 (9378|9393 9114 |31 20| 91 558|151 97 31| 9528 9544|9257 31 20| 92 60|151 99
3293809396 | 9117 || s2 21| 92 59|152 98 32| 9530 9546|9260 32 21| 92 &1|152 100
3319383 (9398|9119 ([33 21| 93 60[153 98 33| 9533| 9549 (9262 33 22| 93 61[153 101
34 (9385|9401 | 9121 || 34 22| 94 60[154 99 34| 9535| 9551|9265 (34 22| 9¢ 62]154 101
35193889403 9124 |35 22| 95 61[155 99 35| 9538 9554|9267 35 23| 95 63155 102
36| 9390 | 9406 | 9126 || 36 23| 96 62156 100 36| 9540 9556|9269 36 24| 96 63[156 103
37| 9393|9408 | 9129 || 37 24| 97 62157 101 37| 9543 9559|9272 |37 24| 97 64f157 103
38 (9395|9411 (9131 || 38 24| 98 &3|158 101 38| 9545| 9561|9274 38 25| 98 &5[158 104
39 (9398|9413 9133 |39 25| 99 64[159 102 39| 9548 | 9564|9277 |39 26| 99 &5[159 105
40 [ 9400 | 9416 | 9136 || 40 26|100 64|60 103 40| 9550 9566|9279 40 26|10 66]|160 105
41 | 9403|9418 | 9138 [[41 26|101 65[162 103 41 | 9553| 9569|9281 (41 27[103 666|161 106
42 9405|9421 | 9141 |[42 227|102 665|162 104 42| 9555| 9571 (9284 | 42 28|02 67]162 107
43 | 9408 | 9423 (9143 ||43 28|103 666|163 105 43| 9558 95749286 43 28|13 68163 107
44 | 9410 | 9426 | 9145 || ¢¢ 28|10a 667|164 105 44| 9560 9576|9288 4a 29[10¢ 68|16a 108
45| 9413 | 9428 | 9148 || 45 29|108 667|164 106 45| 9563 9579 (9291 45 30|10 69165 109
46 [ 9415|9431 [ 9150 || 46 30|106 68|66 107 4 | 9565 9581|9293 46 30|16 70|166 109
47 (9418 | 9433 [ 9152 || 47 30|107 69|17 107 47 | 9568 | 9584|9296 47 31|17 70]|167 110
48 [ 9420 | 9436 | 9155 || 46 3121|108 669|166 108 48 | 9570 9586(9298) 48 32|08 711|168 111
49 (9423|9438 | 9157 |49 3121|109 70[169 108 49| 9573 | 9589(9300) 49 32|09 72|19 111
50| 9425|9441 | 9160 |[s0 32|10 71170 109 50| 9575| 9591|9303 | s0 33|00 72[170 112
51 (9428|9443 | 9162 | 52 33|11 71|171 110 S1| 9578 9594 |9305( 51 34|n1 73|12 113
5294309446 | 9164 |[52 33|12 72172 110 52| 9580| 9596 (9308 52 34|n2 74[172 113
53| 9433|9448 | 9167 (|53 34|13 73[17s 111 53| 9583 9599|9310 53 35|13 74[173 114
54| 9435|9451 9169 (|5 35|14 73[174 122 54| 9585[10001 (931254 36|n4 75[174 115
5519438 (9453|9172 |55 35 /ns 74[175 112 55| 9588|10004 (9315 55 36|ns 76 175 115
56| 9440 9456 | 9174 |56 36 116 74176 123 56| 9590[10006(9317| 56 37|16 76[176 116
57| 9443|9458 | 9176 || 57 37|17 75[177 114 57| 9593|10009 (9320 57 38|n7 77|77 117
58 (9445|9461 9179 ||se 37|18 76[178 114 58 | 9595|10011|9322 |58 38|ns 78|17 117
59| 9448 9464 | 9181 |59 38|119 76[179 115 59| 9598100149324 59 3919 78[179 118
60 | 9450 | 9466 | 9184 || 60 39|120 77|180 126 60 |10 000 [ 10 016 | 9327 || 60 40[120 79]|180 119
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s o ¢ o o]e ol ¢ ] ] s|o | oo o # o] ¢ ] ¢ o
00|10 000|1001:6|9327 (|00 00| 60 41[120 81 00 [10150(10167| 9470|000 00[ 60 42|120 83
01 |10003|10009[9329|/02 01| 61 412|121 82 01 [10153(10169| 9472|021 01| 62 42|121 84
02 (1000520021 |9331 |02 01| 62 42|122 82 02 [10155(|10172| 9475|/ 02 01| 62 43[122 84
03 |10008|10024|9334 |03 02| 63 43[123 83 03 [10158(10174| 9477|035 02| 63 44|123 85
04 |10010|10026 | 9336 || 04 03| 694 43[124 84 04 [10160(20177| 9479/ 04 03| 6% 44 (124 86
05)10013]10029|9339(| 05 03| 65 44(125 84 05 [10163|20179| 9482 05 03] 65 45[125 86
0610015]10031[9341 (|06 04| 66 45(126 85 06 [10165(10182| 9484| 06 04| 66 46|126 87
07 (1001810034 |9343 |07 05| 67 445|127 B 07 [10168|10184| 948707 05| 67 46|127 88
08 |10020[10036|9 34608 05| 68 4a6[128 86 08 [10170(10187| 9489 08 06| 68 47|128 89
09 |10023|10039|9348 (|09 06| 69 47[129 87 09 [10173(10189| 9491| 09 06| 69 48|129 89
10 10 02510041 (9351 [ 10 07| 70 47130 88 10 [10175(10192| 949410 07| 70 48[1350 90
11 (1002810044 935312 07| 72 488|131 88 11 10 178[10 194| 9496(( 12 08| 72 49[151 91
12(10030[10047|9355|[12 08| 72 49[/132 89 12 [10180(|10197| 949812 08| 72 50[152 91
13(10033[10049|9358|[13 09| 73 449|133 90 13 110183|10199| 950113 09| 73 50[133 92
14 |110035|10052|9 360 14 09| 74 50|13 90 14 11018510 202| 950314 20| 7¢ S1[13¢ 93
15 (10038 (20054 (9362 ([ 15 10| 75 51|35 91 15 |10 18810 204| 950615 10| 75 52 (135 93
16 (10040 (20057 [9 365 |[ 16 11| 7¢ 521|136 92 16 [10190(10207| 9508 ([ 16 11| 76 53 [136 94
17 (10043 (100599367 |27 11| 772 52[137 92 17 |10193|10 209| 951017 12| 77 53[1s7 9§
18 110045| 10062937016 12| 78 S53[138 93 18 [10195(1021:2| 9513|118 12| 76 54|138 95
19 (10048 (10064 |9372|[19 13| 79 53[139 94 19 (10198[10214| 9515) 19 13]| 79 55]|139 96
20 10050 (10067 |9374([20 14| 80 54|10 95 20 (1020020217 | 9518) 20 14| 8o 55|60 97
21 |10053|10069|9377 |22 14| 81 55|141 95 21 |10203(10219| 9520|221 15| 82 56|14r 98
22|10055|10072 (937922 15| 82 55(142 96 22 [10205(10 222 | 9522| 22 15[ 82 57|42 98
23110058|10074|9382 |23 16| &3 S56[14s 97 23 (10 208|120 224| 9525|235 16| 83 57143 99
24 (10060120077 |9 384 [ 24 16| 894 57|14 97 24 [10210(10227| 9527 24 17| 84 58|144 100
25)110063|10079|9386( 25 17| 85 57[145 98 25 10213|10 230| 9529 25 17| 85 59[145 100
26 |10065|10082|9389| 26 18| 86 58|146 99 26 (1021510 232| 9532 26 18| 86 59146 101
27 (10068 (100849391 ([27 18| 87 59|147 99 27 [10218(10235| 9534 27 19| 87 660|147 102
28 (10070(10087 9393|286 19| se 59|18 100 28 |10220(10237| 9537/ 28 19| 88 &

29 [10073(10089 9396 |[29 20| 89 60149 101 29 [10223(10240| 9539| 29 20 89 62|149 103
30 |10075|10092|9398 || s0 20| 90 61(150 101 30 [10225(10242| 9541 30 21| 90 62|150 104
3110078(10094 9401 |[ 51 21| 91 61[151 102 31 |10228(10245] 9544 31 21| 91 &3 )|151 104
32110080[10097 9403 (|32 22| 92 62(152 103 32 [10230(10247| 9546 32 22 92 64]152 105
33(10083(120099|9405 |33 22| 93 63153 103 33 [10233(10250| 954933 23| 93 64]153 106
34110085|10102[9408 || 3¢ 23| 99 63[154 104 34 [10235/|10252| 9551 34 24| 9¢ 65[154 107
351008810104 |9 410/ 35 24| 95 664|155 105 35 (10238|10255| 955335 24| 95 66[155 107
36|10090(10107 9413 (|36 24| 96 65[156 105 36 [10240(10257| 9556 36 25( 96 66|156 108
37 |10093|10109| 9415 (|37 25| 97 65(157 106 37 [10243(10260| 9558 37 26| 97 667|157 109
38|10095|10112 9417 || 38 26| 98 66[158 107 38 |10 24510 262| 9561 38 26| 98 68[158 109
39 (1009810114 |9420| 39 26| 99 67|159 107 39 |10248|10265| 956339 27| 99 68[159 110
40 (1010010117 |9 422 || 40 27100 68|160 108 40 [10250(10 267 | 9565| 40 28[100 669|160 111
41 (10103101199 424 || 41 28|101 68|162 109 41 [10253|10270| 9568 41 28|02 70]161 111
42 (1010510122 |9427 || ¢2 28|102 69|162 109 42 |10 255|210 27:2| 9570 a2 29|02 71162 112
43 110108 | 10124 | 942943 29|103 70[163 120 43 (10 258(10275| 9572 43 30[10s 71|13 113
4411011010127 9432 || 44 30|109 70[164 121 44 |10 260|120 277| 9575| 44 30|04¢ 72[164 113
45 (1011310129 | 9434|145 30|105 711|165 111 45 110 263|110 280| 9577| 45 31|15 73[165 114
46 110115]10132 9436 || 46 312|106 72[166 112 46 (10 265(10 282| 9580 46 32[106 73]166 115
47 (1011820134 |9439 | 47 32107 722|167 123 47 [10268(10285| 9582 47 33[107 74|167 116
48 (10120120137 |9 441 || ¢e 32108 73|68 123 48 [10270(10287| 9584 48 33[108 75|168 116
49 (1012310139 9444 |[ 29 33109 74[169 114 49 |10273(10290| 9587 | 49 34|09 75[169 117
50 |10 125| 10142 |9 446 || 50 34|10 74[170 125 50 [10275(10292| 9589 50 35[0 76|170 118
51|10128|10144|9448 (|51 34|11 75(171 115 51 [10278(10295| 9592| 51 35[n1 77|74 118
52110130[10147|9451 (|52 35|n2 76[172 116 52 |10 280|110 297| 959452 36|ne 77[172 119
53110133|10149|9453 (53 36|13 76(173 117 53 110 283|110 300| 959653 37|n3 78[173 120
54 (10135/10152 9456 54 36|14 77|174 1217 54 [10285)|10302| 959954 37[ne 79174 120
55|10138|10154|9458 || 55 37|15 78[175 118 55 [10288(10305/10001 | 55 38[us 80|17s 121
56 (1014010157 | 9460 | 56 38 116 78|176 129 56 [10290(10 307 |10 003 | 56 39[116 BO|17e 122
57 110143|10159 | 9463 || 57 38|17 79|177 119 57 |10293(10310/10 006 || 57 39|17 B1[177 122
58 |10145|10 1629465 (| 58 39|18 80(178 120 58 [10295(10 31-2 |10 008 | 56 40[ns 82|178 123
59110148|10164 9467 || 59 40119 80(179 1211 59 |10298(10315/10 011 | 59 41[119 82)|179 124
60 (1015010167 |9470|| 60 412|120 81|180 122 60 |10 300|120 317 |10 013 || 60 42320 83180 125
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00 |10 30010 31-7 |20 01:3|| 00 00| 60 43[120 85 00 |10 45010 468 {10 156 | 00 00| 60 44[120 87
01 (10303[10320(10015/[ 01 01| 61 43|121 86 01 [10453(1047:0/10159] 01 01| 63 44]121 88
0211030510322 |20018|| 02 01| 62 44[122 86 02 |10455|10473[10161 |02 01| 62 45[122 88
03 |10 30810 32520 020|| 02 02| 63 45[123 87 03 |10 4581047510163 | 03 02| 63 46[123 89
04 |10 31010 327 |10 02:3|| 04 03| 694 45[12¢4 8B 04 |10 460|10478 10166 04 03| 6¢ 46[124 90
05|10 31-3[10 330|120 02:5|| 05 04| 65 46[125 89 05 |10 463 |10 480 |10 168 || 05 04| 65 47 [125 91
06|10 31510 332 |10 02-7|| 06 04| 66 47[126 89 06 |10 46510 48:3 |10 170| 06 04| 6% 48[126 91
07 |10 31810 335|10 03-0| 07 05| 67 47[127 90 07 |10 46810 485|10173 (| 07 05| 67 449|127 92
08|10 320/10 337|120 03:2|| 06 06| 68 48[128 91 08 |10 470|10488[10175| 08 06| 68 49[128 93
09 |20 323/10 34020 034|| 02 06| 69 49[129 91 09 |10473|10490[10178| 09 07| 69 50[129 94
10 |10 325(10 342|100 03710 07| 70 50130 92 10 (10 4751049310180 10 07| 70 S51[130 94
11 |10328|10345|10039|[112 08| 71 50[131 93 11 (10 478(10495/10182|/11 08| 71 51|13t 95
12 (1033010347 |10 042([ 12 09| 72 51132 94 12 |10 480|10498[10185] 12 09| 72 52|12 96
13 1103331035010 04413 09| 73 52[133 94 13 [10483(10 500 /1018713 09| 73 53[133 96
14 1103351035220 046/ 14 10| 74 52[134 95 14 |10 485(10 50310190 (| 14 10[ 74 544|134 97
15 (10 338(10355(10049([15 11| 75 53|35 9% 15 |10 4881050510192 15 11| 75 54[135 98
16 (10 340[10357|10051 (/16 11| 76 S54|136 96 16 |10 490|10508 10194/ 16 12| 76 55[136 99
17 |10 34310 360|120 054 [ 17 12| 77 55|137 97 17 |10 4931051010197 | 17 12| 77 56[137 99
18 |10 34510 36210 056[ 18 13| 78 55|138 98 18 |10 495(|1051:3{10199) 18 13| 78 57 [138 100
19 (10348|10365(10058|[ 19 13| 79 566|139 98 19 |10 498|10515[/10202|/ 19 14| 79 57139 101
20 (1035010 36710 061 || 20 14| 80 57140 99 20 |10 50-0|10 51810 204 | 20 15| 80 58[140 102
21 |10353[10370/2006:3|| 22 15| 81 57 (142 100 21 (1050310 52010 206 22 15| 81 59[141 102
22 |110355/10372|20065|| 22 16| 82 58[142 101 22 |10505(10523[10209| 22 16| 82 59[142 103
23 |10358(10375/10068| 23 16| 83 59[143 101 23 |10508(10525(10211 | 23 17| 83 60[1¢3 104
24 |10 360(10377|10070(| 2¢ 17| sa &60|14¢ 102 24 [10510(10528 (10213 2¢ 17| 8¢ &1 [144 104
25|10 363(10380|10073 (| 25 18| &5 60145 103 25 |1051:3|10 53010 216 || 25 18| 85 62[145 105
26 |10 365/10382|10075(| 26 18| 86 61|146 103 26 1051510533 {10 218/ 26 19| 86 62 [146 106
27 |10 36810385)|10 077 | 27 19| 87 62[147 104 27 |10 518|210 53510 2211 || 27 20| 87 63 [147 107
28 (1037010 387|10080(| 26 20| 88 62|148 105 28 [10520(10 53810 223|286 20| 88 64)148 107
29 |10373|10390|10082([ 29 21| 89 63149 106 29 |10523|10540(10225] 29 21| 89 65[149 108
30 |10 375/10 392 |20 085|| 30 21| 90 64 (150 106 30 |10 525|210 54310 228/ 30 22| 90 &5[150 109
31 |1037:8(10 395|120 087 || 31 22| 91 64151 107 31 |10528|10 54510230 31 22| 91 &6[151 109
32 |10 38010 397|120 089 || 52 2:3| 92 65[152 108 32 |10530|10 54810233 32 23| 92 &7 [152 110
33 |10 38310 400|120 09-2|| 33 2:3| 93 66[153 108 33 105331055010 235 33 24| 93 &7[153 111
34 |10 38510 402|120 094 || 34 24| 94 67[154 109 34 |10535|10 55310237 34 25| 94 68[154 112
351038810 405/20097|35 25| 95 67[155 120 35 (105381055510 240 35 25| 95 69)155 112
36 |10390/10407|20099|| 36 26| 96 68[156 121 36 |10540(10558 (10242 36 26| 96 70[156 113
37 |110393(10410/20101|| 37 26| 97 69[157 121 37 |10543|10560(10 244 | 37 27| 97 70[157 114
38 |10 39510 413 |10 104 || 38 27| 98 69 [158 112 38 |10545|10563 (10247 | 38 28| 98 71[15e 115
39 |10 39810 415|10 106 || 3¢ 28| 99 70[159 113 39 |10 54810 56510 249/ 39 28| 99 72[15¢ 115
40 (10 400 |10 41810 108|[ 40 28 |100 712|160 113 40 |10 550 |10 56810252 | 40 29|00 73[160 116
41 |10 403 (10 420|120 11-1 || 41 29101 72[162 114 41 1055310 57010 254 | 421 30|03 73 [161 117
42 11040510 423|120 113 (| 42 30102 72[162 115 42 |1105565(1057:3|10 256 42 30|02 74|12 117
43 |10 408 |10 42510116 || 2 30103 73[163 115 43 |10558|10575(10259| 43 31|03 75[13 118
44 |10 41010 42810118 || ¢4 31104 74 (164 116 44 |10560|10578 (10261 | 4¢ 32|10¢ 75[164 119
45|10 413 |10 430|120 12:0|| 45 32105 74[165 117 45 |10 56310 58010 264 || 45 33|05 76[165 120
46 |10 41510 433 |10 12:3|| 4633|106 75[166 118 46 |10 56510 583 |10 266 || 46 33|06 77 [166 120
47 |10 41-8 /10 435|120 12:5|| 47 333|107 76[167 118 47 |10 56810 58510 268 || 47 34|07 78[167 1211
48 |10 42010 43810 12:8|| 46 34108 77[168 119 48 |10 570|110 58810 271 | 48 35|08 78[168 122
49 |10 423/10 44010 130|| 42 35109 77[169 120 49 |1057:3|10 59010273 | 49 36|09 79[169 123
50 |10 42510 443 |10 132|| s0 35|120 78170 120 50 105751059310 275 5036|110 80[170 123
51 |10 42810 445|10135|| 5136|111 79[171 121 51 |10578|10 59610 278 51 37|11 B0 [171 124
52 |10 43010 448 |10 137|| 52 37|12 79(172 122 52 |1058-0|10 59810280 52 38|12 8&1[172 125
53 |10433[10450/10139|| 53 38|13 80[175 123 53 |10 58:3|11 00110283 53 38|13 82[173 125
58 110435 (10 453 |10 14:2|| 54 38114 81[174 123 54 |10 585|11 00310285 54 39|14 83[174 126
55110438/10455|10 144/ 55 39|15 81[175 124 55 (1058811 00610287 55 40|15 83]175 127
56|10 440/10 45820 147 || 56 40116 82176 125 56 11059011 00810290 56 41|16 B84[176 128
57 |10 443 (10 46010149 || 57 40117 83[177 125 57 |10593|11 0111029257 41|n7 85[177 128
58 |10 445[10 463 |10 151 || 58 41118 84 (178 126 58 [10595|1101:3[10295| 58 42|11s B6[178 129
59 |10 448 |10 465 |10 154 || 59 42119 84[179 127 59 |10598|11 01610297 59 43|19 B6[179 130
60 |10 450 |10 468 |10 156 || 60 4:3|120 85 (180 128 60 |11 0001101810299 60 44|20 87 [180 131
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00 (11 00011 018/10299| 00 00| 60 45[120 B89 00 [11150(11 16810443 00 00| 60 486|120 91
01 |11 003 |11 021|120 302(| 01 01| 61 45|12 90 01 [11153|11171[10445] 01 01| 62 46[12¢t 92
02 |11 005 |11 02:3|10 304 (| 02 01| 62 46|122 90 02 |11155(11173|10447) 02 02| 62 47|122 93
03 (11008 |11 02610 306| 03 02| 63 47[123 91 03 (1115811 17610450 03 02| 63 48[123 93
04 (11 010[11028/10309| 0% 03| 64 47[124 92 04 (1226011 179/10452 | 04 03| 64 49[124 94
05|11 013/121031(|20311 || 05 04| 65 488|125 93 05 (12116311 181]10454 | 05 04| 65 49[125 95
06|11 015/11033|10314 |06 04| 66 49|126 93 06 [11165|11184 10457 | 06 05| 66 50[126 96
07 |11 018|121 036|210 316 (| 07 05| 67 50|127 94 07 (1116811 186 10459 07 05| 67 51[127 96
08 |11 020|121 03810318 (| 08 06| 68 50|128 95 08 (1117011 189 10462 | 08 06| 68 52 (128 97
09 |11 02:3 |11 041|120 321 (| 09 07| 69 51|129 96 09 [11173|11 19110464 | 09 07| 69 52[129 98
10 (11 02:5[11 043 (10 323|[10 07| 70 52|130 96 10 [11175(11 19410 466 10 08| 70 53130 99
11 |11 02811 046|120 32621 08| 71 53132 97 11 [11178(11196[10469| 121 08] 79 54131 99
12 11 030(11048(10328([12 09| 72 53|12 98 12 [11180(11199|10471 /12 09| 72 55|132 100
13 [11033[11051(10330([12 10| 73 54[133 99 13 |11183(11 201 |10 474 (/13 10| 73 55|133 101
14 (11 035(11053(10333([1¢ 10| 79 55[134 99 14 |11185(11 204 |10 476/ 14 21| 7¢ 56134 102
15 (11 038[11056(10335([ 15 11| 75 56[135 100 15 |11188(11 20610478/ 15 11| 75 57|135 102
16 |11 040|121 058|210 338 | 16 12| 76 56|136 101 16 |11 19011 20910481 |16 12| 76 58|136 103
17 (11 04311 062 (10 340/[17 13| 77 57[137 102 17 111931211 [10483 (17 13| 77 58[137 104
18 |11 04511 063|20342(18 13| 76 58|138 102 18 [11195|11214[10485( 18 14| 78 59138 105
19 (11 048|112 066[10345([ 19 14| 79 59[139 103 19 (12119811 216(10488([ 19 14| 79 60139 105
20 |11 05011 06810347 || 20 15| 80 59140 104 20 (1120011 219/10490(/ 20 15| 8o 61140 106
21 [11053(11071(10349(( 22 16| 81 60[142 105 21 (1120311 2211049321 16| 81 61141 107
22 (11055(11073(10352(( 22 16| 82 61[142 105 22 (1120511 22410 495 || 22 17| 82 62142 108
2311105811 076|210 354(| 23 17| 83 62[143 106 23 |11 208(11226[10497| 23 17| 83 63]|143 108
24 (11 060(11078(10357| 24 18| 84 62144 107 24 |11210(11 22910500 24 18| 8¢ 64|144 109
2511063 |12081(10359(| 25 19| 85 63|145 108 25 (1221311 23110502 25 19| 85 64[145 110
26 |11 065/11083|10361 (26 19| 8¢ 64|146 108 26 [11215]|11 23410505 26 20| 86 65]|126 111
27 (11 068(11 086 (10364 ([ 27 20| &7 65|147 109 27 |[11218(11236[10507 | 27 20| 87 666|147 112
28 (11070(11088(10 366 ([ 26 21| 88 665|148 120 28 |11220(11239[10509( 28 21| 88 67 |148 112
29|11 07-3|11 091|120 369(| 29 22| 89 66|149 111 29 [11223|11241[10512([ 29 22| 89 67 [149 113
30 (11 075|121 093(10371| 30 22| 90 &7[150 111 30 |11 225(11 24410514 30 23| 90 68[150 114
31 (1107811 096/1037:3|31 23| 91 67]151 112 31 (1122811 24610516 31 24| 91 69151 115
321108011 098|10376(| 32 24| 92 68|152 113 32 |11230(11249(10519( 32 24| 92 770|152 115
33 (11083 (111011037833 24| 93 69[153 113 33 [11233[11251[10521 ) 33 25| 93 71|153 116
34 |11 08511 103|210 380 (| 34 25| 99 70|15¢ 114 34 (11 235|211 25410524 3¢ 26| 9¢ 71[15¢4 117
35(11088|11106(10383|[35 26| 95 70[155 115 35 (11238|11256/10526 | 35 27| 95 72[155 118
36|11 090|121 108|120 385(| 56 27| 96 71|156 116 36 (1124011259 10528 36 27| 96 73[156 118
37 (11 093|121 121 (1038837 27| 97 72[157 116 37 [11243]11 2621|1053 (|37 28| 97 74[157 119
38 (11095[11113/10390| 36 28| 98 73|156 117 38 (1124511 26410533 36 29| 98 74158 120
39 |11 09812 116(10392(| 39 29| 99 73|159 118 39 |11 2481126610536 29 30| 99 75|159 121
40 |11 10011 118|210 395(| 0 30|100 74|160 1219 40 1125011 26910538 a0 30|00 76[160 121
41 (1110311 121(10397| 41 30101 755|161 129 41 (1125311 27110540 41 31|02 77 (161 122
42 11110511 123|110 400 | 42 311|102 76|62 120 42 [11255|11 27410543 || 42 32|02 77 [162 123
43 111 108|11126(10402|[ 43 32|108 746|163 1211 43 |11 2581127610545 45 33|08 78[163 124
44 (11 110|121 128(10404 || 49 33|104 77|164 122 44 (11 260(11 2799|1054 7 (| 44 33|04 79[164 124
45111 11:3[11 13110407 || 45 33|105 7:8|165 122 45 111 263[11 28110550 45 34|05 680|165 125
46 (11 115[11 13320409 || 46 34 106 79[166 123 46 |11 26511 28410552 46 35|06 B0|166 126
47 |11 11811 136|10411 || 47 35|107 79|17 124 47 (11 26811 28610555/ 47 36|07 61|17 127
48 |11 12011 138|120 414 || 48 36 |108 380|168 125 48 (1127011 28910557 || 48 36|08 B2 (188 127
49 (1112:3[11 14110416 49 36109 81169 125 49 111 273(11 29110559 49 37|09 B3 |169 128
50 [11125(11143[10419|| 50 37|10 82[170 126 50 (1127511 29410562 || 50 38|10 &3 [170 129
51 111 128|11146(20421 ([ 52 38|11 82171 127 51 [11278(11296[10564(/ 51 39|11 84[171 130
52 (1113011 1481042352 39|12 833|172 128 52 (11280(11299]10567| 52 39|12 85[172 130
53 11113311 151|10426( 53 39|1:3 84[173 128 53 [11283|11301[10569)/ 53 40|13 86173 131
54 1111351115310 428(| 54 40|124 85|17¢ 129 54 [11285|11 30410571 | 5¢ 41|1¢ B6[174 132
551113811 15610431/ 55 41|nns 85175 130 55 (1128811 30610574/ 55 42|ns 87 (175 133
5611114011 158|10433([ 56 42|16 86[176 131 56 (1129011 30910576/ 56 42|16 88[176 133
57 (1114:3[11161[10435| 57 42|17 87(177 131 57 |11293(1131:1|10579) 57 43|17 89|177 134
58 (11 145[11163(10438 |56 43|18 88|178 132 58 111295/11314/10581) 56 44|18 89[178 135
59 |11148|11166(|10440(| 59 44|129 88|179 133 59 (12129811 316/10583| 59 45|19 90[179 136
60 | 1115011 168|10443 || 60 445|120 89|180 134 60 11 3001131910586 60 46|20 91[180 137
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46 |pLaners H 7 M 47 % q

s ° ’ ° ' ° ’ ' ’ ’ r ’ ’ s ° ' ° 4 o ’ ’ ’ ’ ’ . .
00 |11 300|11 319(10 586 || 00 00| 60 47|120 93 00 [11 45011 46911129 00 00| 60 48[120 95
01 |11303|11321(10588|/ 01 01| 61 47|121 94 01 [12453(11472(1211231 /01 01| 63 48[121 96
02 |11 305(11 324(10590|| 02 02| 62 488|122 95 02 [11455(11474 (11234 02 02| 62 49[122 97
03 |11 30811 326(10593|| 02 02| 63 49|123 95 03 [11458(11477|11136( 03 02| 63 50[123 97
04 |11310(11329(10595| o4 03| 64 50|12¢ 96 04 11 46011 479|121 138 04 03] 6¢ 51[12¢4 98
051131311 331(10598| 05 04| 65 50|125 97 05 [11463(11482|11141 05 04] 65 51[125 99
06 11131511 334 (11 000|| 06 05| 66 51|126 98 06 11 465|111 484 |11143 06 05| 6% 52126 100
07 [1131-8|11 336|201 002|[ 07 05| 67 52127 98 07 |11 4681148711146 07 06] 67 53]127 101
08 |11 32011 339(11005|| 06 06| 68 53128 99 08 1147011489 |11 248 08 06| 68 54[128 101
09 |11323[11341(11007|/ 0% 07| 69 53|129 100 09 (1147311 492|1211250( 09 07| 69 55129 202
10 (11 325(11 344 |11 010(| 10 08| 70 54|130 101 10 |11 475(11494 /11153 10 08| 70 55|130 103
11 (1132811 346|121 012(| 11 09| 721 55|131 102 11 |11 478(11497|11155] 11 09| 72 56|13 104
12 111 330]11 349(11014|[12 09| 72 56|132 102 12 (11 430(11 499|121 15712 10| 72 57132 105
13 [11333[11351|11017([ 13 10| 73 557|133 103 13 |11483(11 502|101 260] 13 10| 73 58]133 105
14 [11335(11 354|211 019([1¢ 11| 74 57|134 104 14 |11 485(11 50411262 14 11| 74 59]134 106
15 (113381235621 021 (|15 12| 75 58|135 105 15 |11 48821507 |11 365] 15 12| 75 59135 107
16 (1134011 359|121 024 (|16 12| 76 59|136 105 16 |11 490(11509 |11 267 16 13| 76 60[136 108
17 (11343 |11 362|121 026 (|17 13| 77 60[137 106 17 |11 493 (11512 |11 369 17 13| 77 &1]137 108
18 |11 345|11 364 (11 029|/1¢ 14| 78 660|138 107 18 (11 495(1151:4[11 172/ 16 14| 78 &2 158 109
19 (11348[11367|11031[19 15| 79 61|139 108 19 (121 498(11 507 1117419 15| 79 &3 [139 110
20 |11 350|111 369(11033)| 20 16| 80 62]140 109 20 |11 500(11 509|110 377] 20 16| 80 63]140 11
21 |11353(11372(11036| 21 16| 81 63|14 109 21 [121503(11522(11179( 21 17| 82 64141 212
22|11355(11374(11038|| 22 17| 82 664|142 120 22 [11505(11 52411181 22 17| 82 65142 112
23|11358(11377(11 041|232 18| 83 64143 111 23 [11508(11 52711184 23 18| 83 66143 113
24|11 360(11379(11043|| 24 19| 8465|144 112 24 [11510(11 52911186 24 19| 84 &7 [144 114
25 (11363(11382|11045(| 25 19| 85 66[145 122 25 |11513(11532|11 188 25 20| 85 67]145 115
26 (11 365(11384|11048(| 26 20| 86 67[146 123 26 |11515(11 534|101 191 ] 26 21| 86 668|146 116
27|11 368(11387(11050|| 27 21| 87 67|147 124 27 |11518(11537|11193] 27 21| 87 69]147 116
28|11 370(11389(11052| 28 22| 88 68|148 115 28 [11520(11 539|121 196 26 22| 88 7.0[148 117
29 |11373|11392(21055| 29 22| 89 69|19 125 29 [11523(11 542|121 198 29 23| 89 70[1¢9 118
30 |11 375(11 394 (11 057| 30 23| 90 70150 116 30 [11525(11 545|11 200( 30 24| 90 71150 119
31 |11378|11397(11060| 32 24| 91 711|151 117 31 [1152:8(11 54711203 31 25| 91 72[151 120
32 |11380(11399(11 062|352 25| 92 711|152 118 32 [11530(11 55011205 32 25| 92 7:3[152 120
33 111383[11402(11064(|33 26| 93 722|153 119 33 [11533(11552|11208) 33 26| 93 74[153 121
34|11 385(11 404 (11067 || 34 26| 94 73154 119 34 [11535(11 555|101 210 34 27| 9¢ 74154 122
35|11388(11407[11069| 35 27| 95 74|155 120 35 [11538|11 557 11212 35 28| 95 75155 123
36|11 390(11 409 (21 07:2|| 36 28| 96 74156 121 36 [11540(11560(11 215 36 29| 96 76[156 124
37 |11393|11412(11074| 37 29| 97 75|157 122 37 [11543|11562 (11207 37 29| 97 77 [157 124
38 |11395(11 414 (11 076|358 29| 98 76|158 122 38 [11545|11 565 |11 220 38 30| 98 78|18 125
39 |11398|11417(11079(| 59 30| 99 77159 123 39 |11548|11 567 |11 222([ 39 31| 99 78|159 126
40 |11 400|121 419(11 081 || 40 31100 768|160 124 40 |11 550|121 57011 224 [ 40 32|00 79]|160 127
41 |11 403|111 422(11 083|421 32[101 7-8|161 125 41 [1155:3(11 57211 227 41 32]|103 80161 127
42 (1140511 424|211 086 ([ 42 33|102 79162 126 42 [11555(11 575|101 229 42 33|02 81162 128
43 |11408|11427(11088| 42 33|103 80|163 126 43 [11558(11 57711231 43 34|03 82163 129
44 (1141011 429|211 091 |[ 49 344|109 81164 127 44 |11 560|121 580|11 234 || a¢ 35[10¢ B2|16¢ 130
4511141311 432(11093|| 45 35]105 81|165 128 45 (115631158211 236 45 36|14 83[165 131
46 (1141511 43411 095|[ 46 36 /106 82166 129 46 [1156'5|11 585 |11 239 46 36|06 B4 166 131
47 (1141811 437|211 098([ 47 36|107 83[167 129 47 |11 568(11 587 |11 241 47 37|07 85[167 132
48 |11 420011 439(11100|| 46 37108 84|168 130 48 (1157011 590|121 243 48 38|08 86168 133
49 |11423(11442(11103| 49 38109 84169 131 49 [11573[11 592|121 246 49 39|09 86169 134
50 |11 425|11 444 (11 105|| 50 39 120 85|170 132 50 [11575(11595|11 248 s0 40|10 87170 135
51 |11428(11447(11107| 51 40|121 886|171 133 51 [11578(11 59711251 51 40|11 88171 135
52 |11430(11449(1111-0|| 52 40|112 887|172 133 52 |11580(12 000|11 253 52 41|02 89172 136
53 (11433[11452|11112([ 53 41|113 88[173 134 53 |11583|12002|11255([ 53 42|13 89|173 137
54 |11435(11454(1111:5) 54 42|14 88|174 135 54 [11585(12 005|121 258 54 43|14 90[174 138
55111438[11457 |11 11.7|| 55 43|15 89175 136 55 (11588|12007[11 26055 44|ns 991|175 139
56 |11440(11459(11119| 56 43126 90|176 136 56 [11590(12 010|121 262( 56 44|ne6 92[176 139
57 |11443|11462(11122|| 57 44 117 91|177 137 57 (1159312 002|121 265 57 45|u7 93[177 140
58 |11445|11 464 (11124|| 5¢ 45118 91|178 138 58 [11595(12015[11 267 58 46|ns 93[178 141
59 |11 448|111 4671112659 46|19 92179 139 59 [11598(12 017 |11 270 59 47|19 94[179 142
60 |11 45011 469 (11 129| 60 47[120 93|180 140 60 [12 00012 020 |11 272 60 48]|120 95[180 143

XXV




INCREMENTS AND CORRECTIONS

8 [ SUN | aRiEs | MOON || ar Con®| Gr Cord| o Coren g [ SUN | ARIES | MOON | or Cord| & Com®| & Cone
48 |pLaneTs o 7 4 49 5
s[o ¢]o oo el ¢ ] + ] » s|lo c|o o o] # o] ¢ o] ¢
00 (12 00012 02011 272|| 00 00| 60 49|120 97 00 [12150(12170|11 415] 00 00| 60 50]|120 99
01 (1200312 022[11274|[01 01| 61 49|121 98 01 [12153(12173 |11 18] 01 01 62 50]121 100
02 (1200512 025(11277|[ 02 02| 62 50|122 99 02 (12155(12175|11 420 02 02 62 51]122 101
03 (12 00812 02711 279|[ 03 02| 63 51|125 99 03 [12158|12 178 |11 422 03 02| 63 52]123 101
04 (12 010/12 03011 282|[ 04 03| 64 52|124 100 04 (12 160(12 180 |11 425) 04 03 6 53)124 102
05 (12 013/12 03211 284| 05 04| 65 53|125 101 05 (12 163|12183 |11 427 05 04| 65 54)125 103
06 (1201512 035|121 286 06 05| 66 53[126 102 06 |12165(12185|11 429([ 06 05| 66 54|126 104
07 [12018/12037[11289|[ 07 06| 67 54|127 103 07 [12168(12188 |11 432 07 06| 67 55]|127 105
08 (12 020/12040(11 291 || 06 06| 68 55|128 103 08 [12170(12190|11 434/ 08 07| 68 56|128 106
09 (12 023/12042(11293|/ 09 07| 69 56129 104 09 (12173]12193|11437| 09 07 69 57|129 106
10 |12 02512 045|121 296 ([ 10 08| 70 57[130 105 10 (12175(12195|11 43910 08| 70 58|130 107
11 |12 028|12 04711 298|/ 11 09| 71 57[131 106 11 |12178(12 19811 44111 09| 71 59131 108
12 (12 030(12050|11 301 |[12 10| 72 588|132 107 12 |12 180(12 20011 44412 20 72 59132 109
13 (12 033[12052(11 303|[13 11| 73 59133 108 13 (12183 (1220311 44613 11| 73 60[133 110
14 |12 035[12055|21 30514 11| 74 60|13 108 14 [12185(12205]11 849/ 14 12| 7¢ 61[134 112
15 |12 038|12 057 |11 308 (15 12| 75 &61[135 109 15 (12188|12 208 (11451 15 12| 75 62|13s 111
16 |12 04012 060|221 310 [ 16 13| 76 61[136 120 16 (12190(12 210|121 453 | 16 13| 76 63 ]|136 112
17 112 04312 062|211 313 || 17 14| 77 62137 111 17 |12193(1221'3|11 456 | 17 14| 77 64137 113
18 |12 04512 065|211 315(|1¢ 15| 78 63 (138 112 18 [12195(1221'5/11 458(| 18 15| 76 &4 [138 114
19 |12 048[12 067 |21 317|219 15| 79 64[139 112 19 [12198(12 218|121 461 [[ 19 16| 79 &5[139 116
20 |12 05012 07011 32:0() 20 16| 80 65[140 123 20 [12200(12 220|121 463/ 20 17| 80 66|140 116
21 |12 053[12 072|121 322|212 17| 81 65[141 114 21 (12203]12223|11465) 21 17| 81 67 )141 116
22 |12 055(12 075|121 324 | 22 18| 82 66142 115 22 (12205(12225|11 468 22 18| 82 68|162 117
23|12 058(12 077 |11 327 |23 19| 83 67 (143 116 23 (12 208|12228|11 470 23 19| 83 68|143 118
24 |12 06012 080|121 329 | 24 19| 84 68[144 126 24 (12210(12 230|121 472 24 20| 84 69 |144 119
25|12 063|12 082|121 332(| 25 20| 85 69[145 117 25 (12213]12 233 |11 475 25 21| 85 70]145 120
26 (12 065[12 085|121 334|[ 26 21| 86 70|146 128 26 [12215(12 235|101 477 26 21| 86 711|146 120
27 (1206812 087|211 336|[ 27 22| 87 70[147 129 27 (12218(12 23811480 27 22| 87 72]|147 121
28 |12 070(12 090|121 339/ 26 23| 88 71148 120 28 (12 220(12240|11 482 26 23| 88 73|148 122
29 |12073[12092|11 341 || 29 23| 89 72149 120 29 (12 223|212 243 |11 484 29 24 89 73|169 123
30 (12 075/12 095 (11 344 || 50 24| 90 73|150 121 30 (12 225(12 245 |11 487 | 30 25| 90 74|150 124
31 (1207812097 (11346 51 25| 91 74|15 122 31 (12 228|12 248 |11 489 31 26| 91 75|15 125
32 |12 080[12 100|121 348 32 26| 92 74[152 123 32 |12230(12250|11 492 [ 32 26| 92 7-6|152 12
33 (12 083(12102|11 35133 27| 93 765|153 124 33 (12233]12253 |11 49433 27| 93 777|153 126
34 112085[12105(11353(| 3¢ 27| 949 76154 124 34 (12235(12255[11 496 34 28| 9¢ 78|154 127
35 (12 088/12107|11356| 35 28| 95 77|155 125 35 [12238(12258|11 499 35 29| 95 78155 128
36 (12090/12110(11358|[ 36 29| 9¢ 78|156 126 36 [12240(12 260|11 501 | 36 30| 9¢ 79|156 129
37 (1209312 112|11 360|[ 37 30| 97 78|157 127 37 [12243|12 263 (11503 37 31| 97 80|157 130
38 (12 095/12115(11 363|[ s¢ 31| 98 79|158 128 38 [12245(12 265 |11 506 38 31| 98 B81|158 130
39 |12098[12 117 |11 365 ([ 59 32| 99 80[159 129 39 |12248(12268|11 508 39 32| 99 882|159 131
40 112 100[12 120|121 367 [ 40 322|100 81[160 129 40 |12 250(12 27011 511 [[ 40 33100 83|160 132
41 (1210312 122(11 370|| 4133|101 82[161 130 41 (12253]12273[11 523/ 41 34101 83)161 133
42 (1210512125 (11 372|| «2 34|102 82|162 131 42 [12255(12275|11515) 42 35[102 84|162 134
43 112 108|12 12811 375|[ 43 35|103 83163 132 43 |12 258(12278|11 518 43 35|03 B5[163 134
44 (12 110/12130(11 377 || 4436|104 84|164 133 44 (12 260(12 280 |11 520 44 36[10¢ B6|164 135
45 (12 11:3[12 133 |11 379|[ 4536|105 85|165 133 45 (12 263|112 283 |11 523 | 45 37[105 87 |165 136
46 |12 1151213511 382 [ 46 377|106 86[166 134 46 |12 265(12 285|11 525 ([ 46 38|06 87 |166 137
47 (12 118[12 138|211 384|[ 47 38107 86|167 135 47 (12 268|212 2868 |11 527 | 47 39|17 88]167 138
48 [1212012140(11 387 | 48 39108 87|168 136 48 (12 270(12290|11 530 486 40[108 89|168 139
49 (1212312143(11389|[ 49 40|109 886|169 137 49 (12 273(12293|11532| 49 40|09 90|169 139
50 (12 125/12145(11 391|[ 50 40120 89|170 137 50 (12 275(12 295 |11 534 | 50 41|10 911|170 140
51 (1212812 148|211 394|[ 51 41111 90|171 138 51 [12278|12298|11537| 51 42[n1 92|171 142
52 (12130/12150(11396|[ 52 42|12 91|12 139 52 [12280|12 30011539 52 43[n2 92|172 142
53 (12133[12153 (11 398|[ 53 43|13 91173 140 53 |112283(12303|11542([ 53 44|13 93|173 143
54 112135[12155(11 401 || 54 44114 92174 141 54 112285(12 30511544 54 45|14 94174 144
55112138|12158(|11403 (| 55 44|15 93[175 141 55 [12288|12308|11 546 55 45[1s 95)|175 144
56 (1214012 160(11 406 || 56 45|116 94|176 142 56 [12290(12 311 |11 549 56 46[116 96|176 145
57 |12 143[12 163 (11408 || 57 46 117 95|177 143 57 |12293(1231:3|11551 |57 47|17 97177 146
58 (12145/12165(11410| 56 447|118 95|178 144 58 [12295(12 316 |11 554 | 58 48[us 97|178 147
59 (1214812 168|1141:3|[ 59 48119 96|179 145 59 [12298|1231-8|11 556 59 49 (19 98|179 148
60 (1215012 170[11 415|[ 60 49[120 97|180 146 60 [12300]12 321[11558) 60 50]|120 99]|180 149




50" INCREMENTS AND CORRECTIONS 51"

0 [ SUN | aRiES | MOON | or Com=| & Corn| & Corm| &7 [ SYUN | ARIES | MOON || & Coren | & Comn| & Con=
50 |pLaners % 7 q 51 |pLaneTs % g a

5 ° ’ ° ’ ° . ' g ’ ’ . ’ ’ s ° ’ ° ’ ° r ’ ’ ’ ’ ' ’
00 |12 300|12 321 (11 558|[ 00 00| 60 51[120 101 00 [12 45012 471[12102) 00 00| 60 52[120 103
01 (1230312323 |11 561 (|01 01| 61 51121 102 01 |12453(1247:3|12104 ([ 01 01| 62 52[121 104
02 |12 305|12 326|211 563 || 02 02| 62 52|122 103 02 [12455|1247612106) 02 02| 62 53122 105
03 (12 30812 32811 565|/ 03 03| 63 53[123 104 03 |12 458(12478[12109| 03 03| 63 54[123 106
04 (12 310(12331 (11568 04 03| 69 54124 104 04 |12 4601248112111 | 04 03| 6¢ 55[124 106
05 (12313 (12333 (11 57-0|| 05 04| 65 55[125 105 05 |12 4631248312113 | 05 04| 65 56[125 107
06 [12315[12 336|211 57-3| 06 05| 66 56126 106 06 |12 465(12 486 |12 116 ([ 06 05| 66 57 [126 108
07 (12 318[12 338|211 575(| 07 06| 67 56[127 107 07 |12 468(12 488 |12 118([ 07 06| 67 58[127 109
08 (12 320(12341(21577| 06 07| 66 57[126 108 08 |12 470|12491[12 121|068 07| 68 58[128 110
09 (1232312 343(11580|/ 09 08| 69 58[129 109 09 |12 4731249412123 09 08| 62 59[12¢ 111

10 |12 32512 34611 582 || 10 08| 70 59130 109 10 (12 475(|12496[12125] 10 09| 70 60130 112
11 (12 328(12348(11585([ 12 09| 7260|131 120 11 12 478(|12 49912 128 11 09| 72 &1 |13t 112
12 (12 330(12351 (11587 ([12 10| 72 61[132 111 12 |12 480(12 501 [12 130/ 12 10| 72 62|132 113
13 (12 333(12 3531158913 11| 73 61|133 112 13 112483(12 5041213313 21| 73 63133 114
14 (12335(12 35611 592|[1¢ 12| 79 62|134 123 14 |12 485(12506[12135([ 14 12| 74 64[134 115

15 (12 33812 35811 59415 13| 75 63 (135 114 15 [12 4881250912137 15 13| 75 64|135 116
16 |12 34012 36111597 || 16 13| 76 64136 124 16 (12 490(12 51112240 16 14| 76 65[136 117
17 (12 343 (12363 (11 599([ 17 14| 77 &5|137 115 17 (124931251412 14217 15| 77 6137 118
18 |12 34512 366|122 001 || 2¢ 15| 78 66)|138 116 18 (124951251612 144 [ 18 15| 78 &7 (158 118
19 (12 348(12368(12004|[19 16| 79 66|139 117 19 [12498(12519/12147|/ 19 26| 79 68139 119

20 112 350(12 371 (12 006 || 20 17| 80 67140 128 20 (1250012 521 |12 149 20 17| 80 69 |140 120
21 112353(12373(12008([ 22 18| 81 68141 129 21 |12503(12524(12152(| 21 18| 81 70161 122
1235512376 (12011 |( 22 19| 82 69|142 120 22 (1250512 526 12154 || 22 19| 82 70|142 122
12358|12378|12013|[23 19| 83 70|143 120 23 (1250812 52912156 23 20| 83 71143 123
123601238112 016 24 20| 89 711|144 1211 24 |12510|12 53112159 24 21| 84 72144 124

22

23

24

25(12363|12383(12018|[ 25 21| 85 722|145 122 25 |12513|12 53412161 )| 25 21| 85 73145 124
26 (12 365|12 386 (12 02:0|[ 26 22| 86 72[146 123 26 (1251512 53612164 26 22| 86 74[146 125
27 |12 368|12388(1202:3|[ 27 23| 87 73|147 124 27 |12518(12539|12 166 (| 27 23| 87 75[147 126
28 (12 370|112 39112 025|[ 28 24| 88 74148 125 28 (1252012 54112168 28 24| 88 76[148 127
29 |12 37312 393|112 028 29 24| 89 75|149 125 29 |12523|12544[12171| 29 25| a9 76|19 128
30
31
32
33
34

12375|12 39612 030 30 25| 90 746|150 126 30 (1252512 54612173 || 30 26| 90 77|150 129
12378|12 398|112 032 31 26| 91 77|151 127 31 (1252812 5491217531 27| 91 78|151 130
12380(12401(12035( 32 27| 92 77(152 128 32 |12530(12551|12178([ 32 27| 92 79[152 130
12 383(12403(12 03733 28| 93 78[153 129 33 [12533|12554/12180] 33 28| 93 80[153 131
12 385|112 406|112 039|[ 34 29| 94 79|154 130 34 |112535(12556(12183 (| 34 29| 94 81[154 132

35112388|12408(12042|[ 35 29| 95 80155 130 35112538(12559(12185(| 35 30| 95 82[155 133
36 (123901241112 044 |36 30| 96 81156 131 36 (1254012 56112187 36 31| 9¢ B2[156 134
37 (1239312413 (12047 |37 31| 97 82157 132 37 (1254312 56412190 37 32| 97 83|157 135
38 (12395(12416(|12049(| 358 32| 98 382|158 133 38 |12545(12566|12192(| 38 33| 98 B4[158 136
39 (12398|12418(12051|[ 3¢ 33| 99 83159 134 39 (1254812569 |12 195 39 33| 99 B5|159 136

40 |12 40012 421 (12 054 || 40 344|100 84|160 135 40 (1255012 57112197 40 34100 886|160 137
41 (1240312 423|112 056|| 41 35101 885|161 136 41 |12553(12574|12199(/ 41 35[102 87[161 138
42 (12 405|12 426 (12 059|| 42 35102 86162 136 42 |112555(12576[12202| 42 36|02 88162 139
43 |12 40812 428(12 061 || 43 366|103 887|163 137 43 (1255812579 /12204 |/ 43 37|03 B8|163 140
44 |12410(12 431 (12063 || 4¢ 37| 109 88|164¢ 138 44 112560(12581|12206([ 4¢ 38|10¢ B9|164¢ 141

45 (1241312433 (12 066 || 45 388|105 888|165 139 45 |12 563(12 584 |12 209/ 45 39|05 90[165 142
46 |12415(12 436 (12 068|[ 4639|106 89|166 140 46 |12 565(12 586 |12 211 (| 46 39|06 991|166 142
47 (12 418|12 438 (12 070|[ 47 440|107 90[167 141 47 (1256812 58912214 47 440|107 92[167 143
48 |12 42012 441 (12 07:3|[ 48 40|108 912|168 141 48 (12570|12591 (12216 48 41|08 93 |168 144
49 |12423(12443[22075(| 49 41109 92|169 142 49 (125731259412 218/ 49 42|09 94|169 145

1242512446 (12078 50 42|10 93|170 143 50 (1257512596 (12221 |50 43[110 94|170 14%
12 4281244812080 51 43 111 93[171 144 51 (1257812599 |12 223|571 44|12 95|171 147
12430|12 451 (12082 52 444|112 94172 145 52 [12580(13 00112 226 52 45|112 96|172 148
1243312453 |12 085|[ 53 45113 95|173 146 53 |12583(13 004|12228([ 53 45[13 97[173 148
12435]12 4561208754 45|114 96|174 146 54 |112585(13006|12230([ 54 46|14 98[174 149

50

51

52

53

54

5511243812 458112 090|155 46|15 97175 147 5511258813 0091223355 47|15 99(175 150
56 (1244012 46112092/ 56 47 116 98(176 148 56 [12590(13011|12235) 56 48116 100|176 151
57 (1244312 46312 094|| 57 48|17 98(177 149 57 [12593|13 01412 238 57 49|17 100|177 152
58 (12 445(12 466 (12 097 || 5¢ 49118 99(178 150 58 [12595/13 01612 240 58 50|18 101|178 153
59 |12 44812 468|112 099|| 59 50|119 100179 151 59 [12598|13 01912242 59 51119 102|179 154
60

12450012 471 (12102 60 51|120 101|180 152 60 |13 000(13 021 |12 245(| 60 52[120 103|180 155
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22"

INCREMENTS AND CORRECTIONS

159

5| SUN | ARiES | MOON || or Com=| o Corn| or Corn| [&3 | SUN | ARIES | MOON || or Cor| & Comn| & Cone
52 |PLaNETS Y 4 53 |pLaneTs 7 a
s ° ’ ° ’ ° ’ ’ . ’ ' ’ ’ s ° r o ’ ° ' ’ ’ ’ ’ r ’
00 (13 0001302112245 00 00| 60 53|120 105 00 [13150|13 17212 388 (| 00 00| 60 544|120 107
01 |13003|13024(12247|[ 01 01| 61 533|121 106 01 |13153(1317:4/12 39001 01| 62 54[121 108
02 |113005|13026(12249|/ 02 02| 62 54[122 107 02 113155(13177/12 39302 02| 62 55[122 109
03 (13 008 (130291225202 03| 63 55|123 108 03 [13158(13179[12395(/ 03 03| 63 56|123 110
04 (13 010{13 03112254 (| 04 04| 64 56|124 109 04 |13160(13182[12397| 04 04| 64 57 [124 111
0513 01-3[13034|12257 ([ 05 04| 65 57[125 109 05 1316313184 |12 400(f 05 04| 65 58|125 111
06 (13015(13036|12259(| 06 05| 66 58|126 110 06 |13165(13 18712402 06 05| 66 59[126 112
07 (13 018(13039(|12261|/ 07 06| 67 559|127 111 07 |13168(13189/12405| 07 06| 67 60[127 113
08 (13 020(13 04112264/ 06 07| 68 60[128 112 08 [13170]13192[12407 [ 08 07| 68 61|128 114
09 [13023|13044 22266/ 09 08| 69 60|129 123 09 (1317313 194[12 409/ 09 08| 69 62|129 115
10 (13 025[13 046 (12 269|[10 09| 70 61|130 114 10 |13175(13197 (1241210 09| 70 &2[130 116
11 (13 02813 049|212 271 |[ 12 10| 71 &2[131 115 11 (1317813 199[12 414 ([ 11 10| 72 &3 |13t 117
12 (1303013 051 |12 273|[12 11| 72 63|132 116 12 (13180|13 202|122 416([ 12 11| 72 &4 |152 118
13 (13033(13 0541227613 11| 73 64133 116 13 113183(13 20412 419|183 12| 73 &5[133 119
14 (13 035(13056/1227-8(| 14 12| 74 665|134 127 14 113185(13 207 |12 421 |14 12| 74 66[134 119
15 (13 038[13059(12280|[15 13| 75 666|135 118 15 (1318813 209 |12 42415 13| 75 67[135 120
16 (1304013061 (12283 |[16 14| 76 67[136 129 16 |13190(13 21212426 16 14| 76 68136 121
17 |13 043[13 064 (12 285|117 15| 77 67|137 120 17 |13193(13 214 |12 428 17 15| 77 69137 122
18 (1304513 066|12288|[18 16| 78 68|18 121 18 |13195(13 21712431 18 16| 78 70|18 123
19 [13048[13 0691229019 17| 79 69139 122 19 (13198|13219[12 43319 17| 79 70|1s9 124
20 (13 050(13 07112 292(| 20 18| 80 7:0|140 12:3 20 |13 200(13 22212436 20 18| 80 71[140 126
21 [13053(13074/12295(| 21 18| 81 71|14 123 21 |13203(13 2241243821 19| 81 72[141 126
22 113055|13077(12297|[ 22 19| 82 72|12 124 22 |13205(13227|12440([ 22 20| 82 73|1s2 127
23 |13 05813 079|12 300([ 23 20| 83 73|143 125 23 |13208(13229|12443| 23 21| 83 74143 128
24 (13 06013 082|12 302|[ 2¢ 21| 84 74 [14¢ 126 24 |13210(13 23212445 24 21| 8¢ 75144 128
25|13 06313 084 (12 304|| 25 22| 85 744|145 127 25 (1321313 234[12447 ([ 25 22| 85 76|145 129
26 (13 065(13 08712307 | 26 23| 86 75|146 128 26 |13215(13 23712450/ 26 23| 86 77 [146 130
27 |13 06813 089(12 309|[ 27 24| 87 76147 129 27 |13218(13 23912452 27 24| 87 78[147 131
28 (13 070/13 092|212 311 |[ 28 25| 88 77[148 130 28 (13220|13242(12455(/ 28 25| 88 7:8|148 132
29 |13 07313 094 |12 314|[ 29 25| 89 788|149 130 29 [13223|13244(12457 (|29 26| 89 79|149 133
30 (13 075(13 09712316/ 30 26| 90 79|150 131 30 |13225(13 24712459 30 27| 90 80150 134
31 (13 078(13 09912319/ 32 27| 91 80|151 132 31 (13 228|213 249|12462([ 31 28| 91 81|15t 135
32 (13 080(13 10212 321| 52 28| 92 80|152 133 32 |13230(13 252 |12 464 32 29| 92 82152 136
33 |13083|13104 (1232333 29| 93 81[153 134 33 |13233(13254 1246733 29| 93 83[153 136
34 (13 085(13107|12326(| 34 30| 94 82|154 135 34 (13235|13257 |12 469 34 30 94 84)154 137
35(13088(13109|12328(|35 31| 95 83|155 136 35 (13238|13260[12471([35 31| 95 885|155 138
36(13090(13112(12331|| 36 32| 96 84156 137 36 [13240|13262[12 474/ 36 32| 96 86|156 139
37 ([13093(13114|22333(| 37 32| 97 85|157 137 37 [13243|13265[12476([ 37 33| 97 B6|157 140
38 (13095(13117|12335(| 38 33| 98 86|158 138 38 [13245|13 26712 479([ 38 34| 98 87 |158 141
39 |13098|13119(12 338|359 34| 99 87|159 139 39 |13248(13270/12 48139 35| 99 B8[159 142
40 (13 1001312212 340(| 40 35100 88|60 140 40 |13 250(13272|12483| 40 36|20 89[160 143
41 11310313124 (12 342|| 41 36101 88[161 141 4l (13253|13275[12486(f 421 37[102 90]|161 144
42 (13105(13 12712345/ 42 37|102 889|162 142 42 (13255|13277[12488([ 42 37|02 91|12 144
43 (131081312912 347 || 42 38|103 90|163 143 43 11325813 28012490/ 43 38|03 92163 145
44 11311013 132|212 350([ ¢¢ 39 /104 91164 143 44 13 260(13282[12493 (| a2 39|10¢ 993|164 146
45 11311313 134|122 352(| 45 39|105 92165 144 45 |13 263(13285|12495(| 45 40|25 94165 147
46 (13 11'5(13 137 |12 354|| 4640|106 93|16 145 46 (13 26513 28712498 46 41|06 95|166 148
47 1131181313912 357 47 421|107 94167 146 47 (13 268|123 290[12500(f 47 42|27 95|167 149
48 (13 120|13142|12 359 46 42108 95|168 147 48 (1327013 292[12502([ 48 43|18 996|168 150
49 11312313144 |12 362 49 443|109 95[169 148 49 [13273]13295[12505| 49 44109 97|169 151
50 |13 125[13147 (12 364|| 50 44 120 96|170 149 50 |13275(13297 /12507 50 45|10 98170 152
51 |13128|13149|12366([ 52 455|121 97[171 150 51 |13278(13300|12510( 51 45|11 99[171 152
52113130(13152|12 369|[ 52 46|11z 98[172 151 52 |13280(13302|12512| 52 46|12 100[172 153
53 (1313313 154|1237-1|[ 53 46|13 99[175 151 53 (1328313 305[12514(f 53 47[113 101|173 154
54 (1313513157 |12 37:4|[ 59 47|14 100[174 152 54 (1328513307 (12517 54 48|14 102|174 155
55013138[13159]1237:6(| 55 48|15 101|175 153 55 113288(1331:0/12519| 55 49|15 103|175 156
56 (13 140(13 16212378 56 49116 102|176 154 56 |113290(13312|12521 (|56 50|16 103|176 157
57 |13 14313164 (12381 [ 57 500|117 102|177 155 57 (1329313 315|12524 ([ 57 51|17 104|177 158
58 (13 145(13 16712383 (| se 51|118 103|178 156 58 (13 295|13 31712526 ([ 58 52118 105|178 159
5913 148[13169(12385|| 59 52119 104|179 157 59 |13298(13320|12529| 59 53|19 106 (179 160
60 |13 1501317212 388 ([ 60 53 |120 105[180 158 60 (13 300|123 32212531 [ 60 54120 107|180 161
XXvin




INCREMENTS AND CORRECTIONS
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54 |pouts| ARIES | MOON |[ or Con=| o Conn| or corrn| |55 [ SUN | ARIES | MOON || o Corn| &r Comrn| & Com
d d d d

e ale wllea @l wk w =l = o sl wi|@m @ will e wll e v wn
00 |13 30013 322(12531 (00 00| 60 55|120 109 00 13 45013 47:3[13 074 |00 00| 60 56[120 111
01 |13 303[13325(12533|[ 01 01| 61 55|121 110 01 (13453 (13475[13 07701 01| 62 56[12: 112
02 [13305(13327(12536([ 02 02| 62 56122 121 02 (1345513 47-8|13 079/ 02 02| 62 57 (122 113
03 11330813 330|12538|[03 03| 63 57[123 112 03 (134581348013 081/ 03 03| 63 58[123 114
04 (13310]13332(12541|) 04 04| 64 58[124 113 04 |13460[13483[13084| 04 04| 64 59]124 115
05(13313]13335(12543|)05 05| 65 59125 114 05|13463(13485[13086| 05 05| 65 60|125 116
06 (13315(13337(12545 ([ 06 05| 66 60126 124 06 (13 465 (13488 |13 088/ 06 06| 66 61 (126 117
07 |13 3181334012548 ([ 07 06| 67 61127 115 07 |13 468(13490|13 091 |/ 07 06| 67 &2|127 117
08 (13 320[13342(12550([ 08 07| 68 62128 116 08 |13470(13493[13 09308 07| 68 &3|128 118
09 |13 323[13345 (12552 09 08| 69 63129 127 09 (13 473(13495[13096([ 09 08| 69 &4 (129 119
10 |13 325[13 347 (12555)[10 09| 70 664|130 118 10 (13 475|213 498 |13 09810 09| 70 &5[130 120
11 |13 32813 350(12557|[12 10| 71 644|131 129 11 (1347813 500|213 200([ 12 20| 72 66131 121
12 (133301335212 560|[12 11| 72 665|132 120 12 (1348013503 |13 103 (12 21| 72 67132 122
13 |13 333 (13355 (12562 ([ 13 12| 73 66133 121 13 |13 4831350513 105| 13 12| 73 68133 123
14 |13 33513357 |12 564 || 14 13| 79 67|13¢ 122 14 |13485(13508 (13 208 14 13| 7¢ 68134 124
1513 338|13360(12567 |15 14| 75 68|135 123 15 |13 488(13 51013110/ 15 14| 75 69135 125
16 |13 340|123 362[12569|[ 16 15| 76 69136 124 16 (13 490[1351:3[13122[ 16 15| 76 7-0[136 126
17 |13 343 |13 365 (12 572|[17 15| 77 70|137 124 17 113 493(13 51513 115 |17 16| 77 71[137 127
18 (13 34513 36712 574|[18 16| 76 771|138 125 18 (1349513518 |13 117 (18 27| 78 72138 128
19 |13 34813 370(12576([ 19 17| 79 72|139 126 19 |13 498|213 52013120 19 18| 79 73|139 129
20 |13 350(13372(12579|[ 20 18| 80 73|10 127 20 (1350013 523 |13 1222 ([ 20 19| 80 74160 130
21 |13353|13375(12581|[ 21 19| &1 74|141 128 21 (1350313 525|13 12421 19| 81 75141 130
22 (1335513377 |12 583 || 22 20| 82 74|142 129 22 |13505|13 52813 127 22 20| 82 76|142 131
23 (13358|13380(12586(| 23 21| 83 75|143 130 23 |13508(13 53013129/ 23 21| 83 77[143 132
24 (13 360(13382(12588(| 24 22| 84 76144 131 24 113510(13533[13131| 24 22| 84 78|144 133
25 (13 363|13385(12591|25 23| 85 77(145 132 25 [13513(13535[13 134 25 23| 85 79[145 134
26|13 365(13387(12593|[ 26 24| 86 768|146 133 26 (1351513 538[13136(| 26 24| 86 B0[1¢6 135
27 |13 36813 390|12595|| 27 25| 87 79|147 134 27 (1351813 540[13139([ 27 25| 87 80147 136
28 (1337013 392|12598|| 2¢ 25| 88 80|148 134 28 [13520(13543 (131241 | 28 26| ss 81 (148 137
29 (1337313 395|113 000|| 29 26| 89 81[149 135 29 |13523(13545[13 143/ 29 27| 89 882|149 138
30 11337513 39713003 || 30 27| 90 82150 136 30 [13525]|13 5481314630 28| 90 83[150 139
31 1133781340023 005|321 28| 91 83151 137 31 |13528(13550(13 148 31 29| 91 84|151 140
32 (13380(13402(13007([ 32 29| 92 84152 138 32 (1353013553 (13151 ([ 32 30 92 85152 141
33 |13 383 (13405 (13 010([ 33 30| 93 84153 139 33 (13533(13555[13153([ 33 31| 93 86153 142
34 |13 3851340713 01:2|[ 3¢ 31| 99 885|154 140 34 (13535(13558[13155([ 3¢ 31| 9¢ 87 (154 142
351338813 410(13 015 55 32| 95 86155 141 35 (1353813 560[13158(| 35 32( 95 88[155 143

133901341213 017 | 56 33| 96 87[156 142 36 |13540(13563[13 160/ 36 33| 9% 89|156 144
37 (13393]13415(13019() 37 34| 97 88(157 143 37 (135431356513 162/ 37 34| 97 90[157 145
38 (13395(13417(13 02238 35| 98 89158 144 38 113545(13568(13 165 38 35| 98 91|158 146
39 |13 3981342013 024 39 35| 99 90|159 144 39 [13548(13570[13 267 (| 39 36[ 99 92[159 147
40 |13 40013 422 (13 026 ([ s0 36|100 91160 145 40 (1355013 573 |13 170/ a0 37|00 93[160 148
41 (13 403 |13 425(13 029|412 37|101 92161 146 41 |13553(13575(13172| 41 38|02 93|16t 149
42 113 405|13427(13 031| 42 38|102 93|162 147 42 [13555(13578|13174| 42 39|22 94[162 150
43 (13 408|13 430(13 034|435 39|105 94163 148 43 |13 558 (13 580[1317-7| 43 40|13 95|163 151
44 (13 410[13432(13036|) 44 440|104 94164 149 44 113560(13583[13179| 44 41[104 96|164 152
45113 413[13 43513 038| 45 421|105 95165 150 45 (1356313 58513182/ 45 42|05 97[165 153
46 |13 415[13 437 (13 041 |[ s 42|106 96166 151 46 (1356513588 |13 184 (| a6 43[106 98 (166 154
47 |13 41813 44013 043 |[ 47 43|107 97|17 152 47 (1356813 590[13 186 ([ a7 43[107 99 (167 154
48 |13 42013 443 (13 046 |[ 48 44|108 98168 153 48 (13 570(13 593 |13 189(| 48 44 [108 100 (168 155
49 |13 423 |13 445 (13 048 ([ 49 45|109 99169 154 49 (13573[13 595 (131291 (| 49 45[109 101|169 156
50 |13 425 |13 448 (13 050|[ 50 45|10 100|170 154 50 (13 575(13 598[13193(| 50 46[10 102 (170 157
51 |13 4281345013053 | 51 46|11 101172 155 51 (1357814 000/13 196/ 51 47|12 103|171 158
52 (13430(13453(13055([ 52 47|12 102|172 156 52 (1358014003 |13 198/ s2 48|12 104|172 159
53 |13 433[13455(13 057 53 488|123 103|173 157 53 1358314 00513201 53 49213 105|173 160
54 (13 435[13458(13 060 54 49|14 104|174 158 54 (13 58514 008 |13 203 ([ 54 50[114 105 (174 161
55 (13 438|13460(13 062|594 50|115 104 (175 159 55113 588(14 01013205 5% 51[11% 106|175 162

1344013 46313 065 || 5651|116 105(176 160 56 (13 590(14 01-3 |13 208 56 52|16 107 (176 163
57 (1344313 465(13 06757 52|17 106[177 161 57 (1359314 01:5(13 210/ 57 53|17 108|177 164
58 (13 445(13 468|113 069|568 53|16 107 (178 162 58 [13595(14018|13 213/ 58 54|18 109|178 165
59 |13 448 |13 470(13 072|[ 59 54|129 108|179 163 59 |13598|14 02013 215| 59 55119 110|179 166
60 (13 450(13473|13 074 | 60 55|120 109|180 164 60 (14 00014 023 |13 217 | 60 56320 111|180 167

XXIX
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INCREMENTS AND CORRECTIONS
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56 |pouN | ARIES | MOON o:rCon' ivcw %Con" 57 || ARIES | MOON | &r Cor [ & Comre ﬁcw
sille 7l wllz @l 7 @l & & & & sle #lle wle Ml & 2| & &l £ ¢
00 |14 000|214 023(13 217 || 00 00| 60 57120 113 00 [14150(14173|13 361 00 00| 60 58[120 116
01 |14 003 |14 026 (13 220(/ 02 01| 61 57122 114 01 [14153|14176[13 363|021 01| 63 58[121 116
02 |14 00514 028 (13 222|| 02 02| 62 58|122 115 02 [14155(14178|13 365 02 02| 62 59122 117
03 (14 008 |14 031|213 224 ([ 03 03| 63 59[123 116 03 [14158(|24 18113 366([ 03 03| 63 60|123 118
04 |14 01014 033 (13227 || o4 04| 69 &60|12¢ 127 04 [14160(14183|13370( 04 04| 6¢ 61124 119
051401314 036 (13 229|[ 05 05| 65 61]125 118 05 [14163|14186 (13372 05 05| 65 62125 120
06|14 01-514 03813 232|| 06 06| 66 62126 119 06 |14165|14188[13375( 06 06| 6% 63 |126 121
07 |14 01814 041 (13 234|| 07 07| 67 63]127 120 07 [14168(|14191[13 377 ([ 07 07| 67 64]127 122
08|14 02014043 (13 236|[ 06 08| 68 64128 1211 08 |14170/14193[13380(( 08 08| 68 65)128 123
09 [14023|14 046|123 23909 08| 69 65[129 121 09 |14173[14196|13382([ 09 09| 69 66]129 124
10 |14 02514 04813 241 || 10 09| 70 66|130 122 10 |14175(14 19813384 | 10 10| 70 67130 125
11 1402814051 (13 244|[11 10| 71 67|11 123 11 [14178(14 201 |13 387|121 11| 71 68131 126
12 [14030[14 053 |13 246 (12 11| 72 68|132 124 12 |14180(14 203 |13 389([ 12 12| 72 69|152 127
13 (14033 (14 05613 248 ([ 13 12| 73 69|133 125 13 14183(14 20613 39213 12| 73 70)|133 127
14 (1403514 058(13 251 |[1¢ 13| 74 70[134 126 14 |14185(14 20913 394 | 14 13| 74 711|134 128
15 |14 03814 061 (13253 |[15 14| 75 71135 127 15 [14188|14 211 |13 396 15 14| 75 72[135 129
16 14 040|124 063 (23256 (|16 15| 76 72|136 128 16 (14190[14214(13 399 16 15| 76 73 [136 130
17 |14 043 |14 066 |13 258 (|17 16| 77 73|137 129 17 |14193 (14 216 |13 401 | 17 26| 77 74|137 131
18 |14 045 (14 068 (13 260(| 18 17| 78 73|138 130 18 |14195(14 219 |13 403 | 18 17| 7¢ 75|138 132
19 (14048 (14 071 (13 263|[ 19 18| 79 74[139 131 19 |14 19814 221 |13 406 ([ 19 18| 79 76|139 133

14 05014 073|113 265|[ 20 19| 80 755|140 132 20 |14 200|214 22413 408/ 20 19| 80 777|140 134
21 (14053(14 076|123 26722 20| 81 746|141 133 21 (1420314 226[13 41120 20| 82 78|11 135
22 (1405514 078(13 270|[ 22 21| 82 77142 134 22 142051422913 @13 (22 21| 82 79|162 136
23 |14 058 |14 08113 272|| 23 22| 83 78|143 135 23 (14 208|214 231 (13415 23 22| 83 80143 137
24 |14 060[14 08313 275|| 24 23| 84 79|144 136 24 |14210(14 23413 418 24 23| 84 B1|144 138
25|14 063 |14 086 |13 27-7(| 25 24| 85 80|145 137 25 |14 213(14 23613 420/ 25 24| 85 B1|145 139
26 |14 065[14 088 (13 27.9|| 26 24| 86 81|146 137 26 [14215]14239|13 423 | 26 25| 86 682|146 140
27 (14068 (14 091|123 28:2([ 27 25| 87 82|147 138 27 (14 218(14 241 (13 425 27 26| 87 83[147 141
28 |14 07014 093 (13 284 28 26| 88 883|148 139 28 |14 220(14244|13 427/ 28 27| 88 B84|148 142
29 |14 073[14 09623287 || 29 27| 89 84|1a9 140 29 [14223|14 246 |13 430 29 28| 89 85149 143
30 (14 075|124 09813 289|[ 30 28| 90 85|150 141 30 (14 225(14 249 |13 432 30 29| 90 B6[150 144
31 |14 07814101 (13291 31 29| 91 886|151 142 31 (14 228(14 251 (13 434 31 30| 91 87 [151 145
32|14 08014 103(13 294|[ 52 30| 92 887|152 143 32 [14230(14 254 (13437 32 31| 92 88152 146
33 114083|14106(13 296|133 31| 93 88153 144 33 [14233(14 25613439 33 32| 93 89(153 147
34 (14085(14 108|123 298 34 32| 99 89[154 145 34 |14 235|14259(13 442/ 34 33| 94 90|154 148
3511408814 11113301 || 35 33| 95 89|155 146 35 |14 238|14 261 (13 444/ 35 34| 95 91]155 149
36 (1409014 113|123 303 ([ 36 34| 96 90[156 147 36 |14 24024 26413 446 ([ 36 35| 96 92|156 150
37 11409314 116|123 306(| 37 35| 97 91|157 148 37 |14243|14266|13 449/ 37 35| 97 93|157 150
38|14 09514 118(13 308 3¢ 36| 98 92|158 149 38 [14245(14269|13 451 38 36| 98 94158 151
39 |14 09814 12113 31-0|| 39 37| 99 93|159 150 39 (14 248|214 271 |13 454 39 37| 99 95159 152
40 |14 10014 123 (13 313 || 40 38100 94160 151 40 |14 250|124 27413 456 [ 40 38[200 96|160 153
41 (1410314 126|123 315|[ 4139|101 956|161 152 41 |14 2531427613 458([ 41 39[102 97 |161 154
42 114105(14128(13 318|| 42 40[102 96162 153 42 |14255(|14279(13 461 || 42 40|02 98|162 155
43 11410814 131|123 320|| ¢2 400|103 97|163 153 43 |14258(14281 |13 463/ a3 41]203 99163 156
44 11411014 133 (13 322 || 44 41100 98|16 154 44 (14 260(14 284 |13 465 44 42|10¢ 100164 157
45114113 |14 136 (13 325 || 45 42105 99165 155 45 |14 263|124 28613 468 | 45 43[10%5 101|165 158
46 |14 11514 138 (13 327 || 46 43106 100|166 156 46 |14 265|14 28913 470(| 46 44206 102|166 159
47 (14118 |14 141 |13 329|| 47 44|107 101|167 157 47 |14 268(14 291 |13 473 | 47 45]107 103 [167 160
48 (14 120|214 143|213 332/ 46 45|108 102|166 158 48 [14270|14294[13475(/ 48 46|08 104|168 161
49 (14123 |14 146|213 334|[ s9 46 |109 203|169 159 49 |14 273|214 296(13 477 [ 49 47[209 104|169 162
50 |14 12514 148 (13 337 || s0 47110 204|170 160 50 |14 275|124 29913 480([ 50 48110 105|170 163
51 |14 128|14 151 (13 339|| 5248|111 105171 161 51 |14 278(14 30113482 51 49|12 106 (171 164
5211413014153 (13 341|[ 52 49 112 105|172 162 52 (14 28:0|14 304 |13 485 52 50|12 107 [172 165
53 (14133 |14 15613 344|[ 5350|113 106|173 163 53 |14283(14306[13487([ 55 51[113 108|173 166
54 11413514158 (13 346 ([ 54 511|114 107|174 164 54 |14 285(14 309 |13 489 54 52|114 109 (174 167
5511413814 261 (13 34955 52115 108175 165 55 (14 288|214 311 |13 492 55 53|15 11.0[175 168
56 (1414014 163|123 351 || 56 53|126 209|176 166 56 [14290(14 31413 494 56 54|116 111 [176 169
57 |14 143 |14 166 (13 353 || 57 54127 110|177 167 57 [14293|14 316 |13 497 57 55|17 112|177 170
58 |14 14514 16813 356 || 5¢ 55 1218 111|178 168 58 14 295(14 31913 499 58 56|11s 113|178 171
59 |14 148|114 171 (13 358|| 59 56|119 112|179 169 59 [14298(14321|13 501 59 S7|119 114 (179 172
60 (141501417313 361 || 60 57|120 113|180 170 60 |14 300|214 32413504 || 60 58|120 115|180 17:3

XXX




58" INCREMENTS AND CORRECTIONS 59"

m | SUN v v v m | SUN [ v v
ARIES | MOON || or Com®| or Corr®| or Core" ARIES | MOON || or Corr®| or Com™| or Cor®
58 |pLaners % 7 q 59 |pLanets % 9 7
gl o e 2o el e @l @ 2] & s]o r]lo oo o] # 2] ¢ o] ¢
00 |14 30014 324 |13 504|| 00 00| 60 59[120 127 00 14 450 |14 474[14 047 | 00 00| 60 60[120 119
01 |14 303 |14 32613 506/ 01 01| 61 59[122 128 01 (14 453|114 477 (14 049 01 01| 63 60[121 120
02 |14 30514 329|123 508|| 02 02| 62 60[122 129 02 (14 455|124 47914 052 02 02| 62 61[122 121
03 |14 30814 331 (13511 || 03 03| 63 61[123 120 03 14 45814 48214 054 | 03 03| 63 62[123 122
04 |14 31014 334 13513 || o4 04| 69 62[124 121 04 |14 46014 484 |14 056 | 04 04| 6¢ 63 [124 123
0514313 |14 336 |13 516 || 05 05| b5 63[125 122 05 |14 463 |14 487 |14 059 05 05| 65 64 [125 124
06 |14 31514 33913 518 || 06 06| 66 64[126 123 06 |14 46514 48914 06-1 || 06 06| 6o 65[126 126
07 [14 31-8|14 341 (13 520([ 07 07| 67 65|127 124 07 |14 468 (14492 |14 064 || 07 07| 67 66127 126
08 |14 32014 344|123 523|| 06 08| 68 66[128 125 08 14 470|14494 (14 066 08 08| 68 67 [128 127
09 |14 32314 346 123525| 08 09| 69 67[129 126 09 14 473|14497 14 068 09 09| 69 68[129 128

10 |14 32514 349 (13 528|[ 10 10| 70 68130 127 10 (14 475(|14499[14 071 |/ 10 10| 70 &9[130 129
11 |14 32814 35113 530|112 11| 71 69131 128 11 |14 478(14 502 14 073 [ 11 11| 72 70 151 130
12 (14 330(14 354 (13 532 ([ 12 12| 72 70|12 129 12 |14 480(14 504 |14 075 || 12 12| 72 71[1s2 131
1311433314356 (13535([13 13| 73 71[133 130 13 |14 483(14 507 (14 078([ 13 13| 73 72[133 132
14 (14 335]14 35913 537 (|14 14| 74 72|134 131 14 [14485(14 50914 080 14 14| 74 73[134 133

15 (14 338 |14 361|123 53915 15| 75 73 (135 132 15 |14 488(14512|14 083 15 15| 75 74135 134
16 |14 34014 36413542 || 16 16| 76 74136 133 16 (14 4901451414 085) 16 16| 76 75|136 135
17 |14 343 |14 366 |13 544 || 17 17| 77 75137 134 17 (14 493|124 517 |14 087 |17 17| 77 76|137 136
18 (14 34514 369 |13 547 || 16 18| 78 76[138 135 18 |14 495(14 51914 090 ([ 18 18| 78 77 [158 137
19 (14348 (14 371 |13 54919 19| 79 77139 136 19 (14 498|124 522 (14 092|[ 19 19| 79 78[139 138

20 |14 350|214 374 (13 551 || 20 2:0| 80 788|140 137 20 (14 500|214 52414 095/ 20 20| 80 79|140 139
21 |14 353|14 376 (13 554|[ 22 20| 81 79141 137 21 [14503(114527(14 09721 21| 81 680|141 140
22 |14 35514 379|123 556) 22 21| s2 80|12 138 22 [14505(14 529 |14 099/ 22 22| 82 81|12 141
23 |14 358 |14 38113 559|223 22| 83 81143 139 23 1450814 532 |14 102 || 23 23| 83 B2|143 142
24 |14 360 |14 384 13 561 || 24 23| 84 82144 140 24 |14510(14 53414 104 || 24 24| 84 B3 [144 143

25114363|14386 (13563 25 24| 85 83[145 141 25 |14513|14 537 14 106/ 25 25| 85 884|145 144
26 (14 36514 389 |13 566 || 26 25| 86 84 (146 142 26 |14 515]14 53914 109/ 26 26| 86 85)|146 145
27 (14 368|114 392(13 568 27 26| 87 85[147 143 27 [14518(14 542 14001 || 27 27| 87 B86|147 146
28 |14 37:0/14 394 |13 570|[ 26 27| 88 86148 144 28 [14520|14544|14 114/ 28 28| 88 87 |148 147
29 |14 373 |14 39713 573|[ 29 28| 89 87149 145 29 [14523(14547 |14 126 (| 29 29| 89 B8|149 148

30 |14 375|14 399 (13 575|[ 30 29| 90 8B|150 146 30 |14525(|14 54914 118/ 30 30| 90 B9[150 149
31 (14 37814 402 |13 57-8|| 31 30| 91 89[151 147 31 [14528(14552 |14 121/ 31 31| 91 90]151 150
32 (14 380|14 404 (13 580|[ 52 31| 92 90|152 148 32 [14530(14 554 |14 123/ 32 32| 92 91|152 151
3311438314 407 |13 582 33 32| 93 91[153 149 33 [14533(14 557 |14 126 33 33| 93 92]153 152
34 114 385/14 409|123 585 || 3¢9 33| 94 92[154 150 34 [14535(14 559141286/ 34 34| 94 93]154 153

35(14388|14412(13587|[ 35 34| 95 93[155 151 35 |14538(14562|14 130/ 35 35| 95 94155 154
36|14 390|14 414 (13590 36 35| 96 94156 152 36 |14540|14 56414 133/ 36 36| 96 95[156 155
37 (14 393|14417(13592|[ 37 36| 97 95|157 153 37 14543 (14567 |14 135(| 37 37| 97 96|157 156
38 |14395/14 419(13594|[ s¢ 37| 98 96158 154 38 |14545)|14 56914 138/ 38 38| 98 97 [158 157
39 (14 398|14 422(13 597|[ 59 38| 99 97|159 155 39 [14548(14 572 |14 140 39 39| 99 98|159 158

40 |14 400 |14 424 |13 599|| 40 39100 988|160 156 40 (1455014 575 |14 142 40 40200 99]|160 159
41 11440314 427|124 001 || 41 40101 988|161 157 4] |14 553|114 57-7 |14 145 || 41 41]303 100]161 160
42 [14405|14 429(14 004 [ 42 41102 99|162 158 42 [14555(14580 /14147 || 42 42|02 101|162 161
43 (14408 |14 432 (14006 || 43 42|103 100|163 159 43 |14558 (14582 |14 149/ a3 43 |103 102|163 162
44 (14 41014 434 (14 009 4443|104 2101|164 160 44 |14 56014 585 |14 152 44 44204 103|164 163

45 (1441314 437[14 011 || 45 44105 102|165 161 45 |14 563 |14 587 |14 154 || 45 45)10%5 104|165 164
46 |14 415 |14 43914 01-3 || 46 45106 103 [ 166 162 46 |14 565(14 590 |14 157 || 46 46106 105|166 165
47 |14 41814 442|124 016 || 47 46107 104|167 163 47 (14 568 (14 592 |14 159 || 47 47 |107 106|167 166
48 |14 42:0|14 444 (14 01:8|[ 46 47108 105|168 164 48 [14570(14595|14 161 || 48 488|108 107|168 167
49 |14 423 |14 447 (240211 || 49 48109 106|169 165 49 [14573(14 597 |14 164 49 491209 108|169 168

50 |14 42514 44914 02:3|| 50 49110 107|170 166 50 14 575|215 00014 166/ 50 50|110 109|170 169
51 |14 42814 45214 02:5|| 52 50111 108171 167 51 |14 57:8(15 002 |14 169/ 52 51|12 110 172 170
52|14 43014 454 |14 02:8|| 5251|112 109|172 168 52 |14 58:0[15 005 |14 171 || 52 52|12 111|172 171
53 (14 433 |14 457 (14 030 [ 5352|113 120|173 169 53 |14 58:3(15 007 |14 173 || 53 53|13 112 (173 172
54 114 435/14459(14 033 54 53|14 121|174 170 54 |14 5851501014 176 | 54 54114 113|174 173

55 (1443814 462|124 035/ 55 54 115 112(175 171 55 (1458815 01:2|14 178 55 55|15 114|175 174
56 |14 44014 464 14 037|| 56 55116 113|176 172 56 (145901501514 180 56 56|116 115|176 175
57 |14 443 |14 467 (14 040 || 57 56127 114|177 173 57 |14593|15017 |14 183 || 57 57|17 116|177 176
58 |14 445 |14 469 |14 04-2|| 5¢ 57118 115[ 178 174 58 |14 59515 02014 185 58 58|18 117 |17¢ 177
59 |14 448 |14 472|124 044 || 59 58119 116|179 175 59 |14 598|15 022 |14 188/ 59 59|19 118|179 178

60 |14 45014 474 |14 047 || 60 59120 117|180 176 60 |15 000]15025[{14 190/ 60 60)120 119|180 179

XXXI
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23.Norie’s nautical table-2019 pages for 1to 6
problem, exercises

Norie’s nautical Table, ABC tables for Problem-1
calculation

Norie’s Nautical Table for ABC calculation.
ABC method is to calculate the Azimuth.
A=LHA against to Latitude

B=LHA against to Declination

C=A+B (As normal mathematic) (C-Table)
C=(C-Table entry) C against to Latitude

Name azimuth north or south according to the
name of C (Same name of C)

East or west Depending LHA (If LHA between 0-
180 name

West, If LHA is between 180-360, Name East.
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CELESTIAL NAVIGATION

Table A
Local Hour Angle
58° 59° 60° B1° 62° 63° 64° 65° 66° 67° 68° 69° 70° 71T 72 73 74°
lat. | 00" 00" 00" 00" 00 00 00' 00 00 00" 00" 00" 00 00 00 00 00 | La
302°  301° 300° 299° 298° 207° 296° 295° 294° 203° 292° 291° 290° 289° 288° 287° 286°
¢ 00" 00" 00 00" 00" 00" 00 00 00" 00" 00" 00 00 00 00 00" 00
0 | 000 000 000 000 D000 000 000 000 000 000 0.00 000 600 000 000 000 000| °
1 ]001 001 001 001 001 001 001 001 001 00t 001 001 001 001 001 001 001| -
2 (002 002 002 002 002 002 002 002 002 001 001 001 001 001 001 001 001{ 2
3 | 003 003 003 003 003 003 003 002 002 002 002 002 002 002 002 002 002]| 3
4 | 004 004 004 004 004 004 003 003 003 003 003 003 003 002 002 002 002]| 4
5 | 005 005 005 005 005 004 004 004 004 004 004 003 003 003 003 003 003| 5
6 | 007 006 006 006 006 005 005 005 005 004 004 004 004 004 003 003 003| &
7 | 008 007 007 007 007 006 006 006 005 005 005 005 004 004 004 004 004| 7
8 | 009 008 008 008 007 007 007 007 008 006 006 005 005 005 005 004 004| &
9 |010 010 009 009 008 008 008 007 007 007 006 006 006 005 005 005 005| ¢
10 | 011 o011 009 008 008 007 007 007 006 006 006 005 005 1T
11 | 012 012 009 009 009 008 008 007 007 007 006 006 006 17
12 | 013 013 010 010 0.09 009 009 008 008 007 007 006 006 12
13 | 014 014 011 011 010 0.0 009 009 008 008 008 007 007 12
14 | 016 015 012 012 011 011 010 0.10 009 009 008 008 007 12
15 | 017 016 013 012 042 011 0411 010 010 009 009 008 008 15
16 | 018 017 014 013 043 012 012 0411 010 010 009 009 008 | 1€
17 1019 018 015 014 0.4 013 0.2 042 011 011 0410 009 009 | 17
18 {020 020 016 015 014 0.4 043 042 012 011 041 010 009 | 18
19 {022 021 017 0.6 0.5 0.5 0.4 013 013 042 041 011 010 | 1€
20 023 022 o. 018 017 0.6 0.5 0.5 014 013 013 042 011 0.10
21 | 024 023 o. 019 018 017 016 0.6 0.5 0.14 013 012 0412 0.11
22 | 0285 024 o. i 020 019 018 017 0.6 0.6 015 014 013 042 012
23 [ 027 026 0. : 021 020 019 018 0417 016 015 015 0.4 043 012
24 | 028 027 026 025 024 023 022 021 020 019 018 017 016 0.15 014 014 013
25 [ 029 028 027 02 025 024 023 022 021 020 019 018 047 016 015 014 013
26 | 030 029 028 027 026 025 024 023 022 021 020 019 018 017 016 015 0.14
27 | 032 031 029 028 027 026 025 024 023 022 021 020 019 0.18 017 016 0.15
28 [ 033 032 031 029 028 027 026 025 024 023 021 020 019 0.18 0.17 016 0.15
29 | 035 033 032 031 029 028 027 026 025 024 022 021 020 019 018 017 0.6
30 | 036 035 033 032 031 029 028 027 026 025 022 021 020 019 0418 017 | 3C
31 | 038 036 035 033 032 031 029 028 027 026 023 022 021 020 018 017 | 31
32 (039 038 036 035 033 032 030 029 028 027 024 023 022 020 019 018 | 32
33 | 041 039 037 036 035 033 032 030 029 028 025 024 022 021 020 019 33
34 | 042 041 039 037 036 034 033 031 030 029 026 025 023 022 021 019 34
35 | 044 042 040 039 037 036 034 033 031 030 027 025 024 023 021 020 35
36 [ 045 044 042 040 039 037 035 034 032 031 028 026 025 024 022 021/ 36
37 | 047 045 044 042 040 038 037 035 034 032 029 027 026 024 023 022 37
38 | 049 047 045 043 042 040 038 036 035 033 030 028 0.27 025 024 022| 38
39 | 051 049 047 045 043 041 039 038 036 034 031 029 028 026 025 023 39
40 [ 052 050 048 047 045 043 041 039 037 0.36 032 031 029 027 02 024 40
41 [ 054 052 050 048 046 044 042 041 039 037 033 032 030 028 027 025]| 41
42 [ 056 054 052 050 048 046 044 042 040 038 035 033 031 029 028 026 42
43 [ 058 056 054 052 050 048 045 043 042 040 036 034 032 030 029 027 43
44 | 060 058 056 054 051 049 047 045 043 041 037 035 033 03%t 030 028 44
45 [ 062 060 058 055 053 051 049 047 045 042 038 036 034 032 031 029 45
46 | 065 062 060 057 056 053 051 048 046 0.44 040 038 036 034 032 030 46
47 | 067 064 062 059 057 055 052 050 048 0.46 041 039 037 035 033 031 | 47
48— 0.60—0.67—0:64—0:62— 0.5 57— 0.540.52 0.49 0.47 0:43 040 0.3 0.36 0.3¢ 032 | 48
49 | 072 069 066 064 061 059 056 054 051 049 044 042 040 037 035 033 | 49
50 [ 074 072 069 066 063 061 058 056 053 051 046 043 041 039 036 034 50
51 | 077 0. 071 068 066 0863 060 058 055 052 047 045 043 040 038 035 51
52 | 080 0. 074 071 088 065 062 060 057 054 049 047 044 042 039 037 | 52
53 | 0.83 0. 077 074 071 068 065 062 059 056 051 048 046 043 041 038 | 53
54 | 086 0. 079 076 073 070 067 084 061 0.58 053 050 047 045 042 039 54
55 | 0.89 0. 082 079 076 073 070 067 064 061 055 052 049 046 044 041 55
56 | 093 0. 086 082 0.9 076 072 069 066 0.63 057 054 051 048 045 043 | 56
57 | 0.96 0. 089 085 082 078 075 072 069 0.65 059 056 053 050 047 044 | 57
58 | 1.00 o0 092 089 085 082 078 075 071 0.8 061 058 055 052 049 046 | 58
59 [ 1.04 1. 096 092 088 085 08t 078 074 071 064 061 057 054 051 048 | 59
60 | 1.08 1. 1.00 096 092 0838 084 081 077 074 0.66 063 0.60 056 053 050 60
© | 1220 121° 120° 149°  118° 117° 116° 115° 114°  113°  112° 111° 110° 109° 108> 107° 106°| °
00 60 00 00 00 000 00 00 00 00 00 00 00 00 00 00 0O
Lat. | 238> 239° 240° 241° 242° 243° 244° 245° 248° 247° 248° 249° 250° 251° 252° 253° 254° | Lat
00" 00" 00 00 G0 00 00 00 00 00" 00" 00" 00" 00 00 00 OO
Local Hour Angle
Named opposite fo the Latitude, except when the L.H.A. is between 80° and 270°.
362 NORIE'S NAUTICAL TABLES
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CELESTIAL NAVIGATION

Table B

Local Hour Angle

58° 59° 60° 61° 62°  63° 64° 65° 66° 87° 68° 69° 70° z74° 720 73° 74°
Dec. 00' 00" 00 00 00 00 0o’ oo 0o 00 00 00 00" 0o 00 00 00" | Dec.
302° 301° 300° 299° 298° 297° 296° 295° 294° 203° 292° 291° 290° 289" 288° 287° 286°
2 00 0o 00 00 00 oo 00" 00 00 oo 00 00 00 Q0 00 Q0 00 &
0 000 000 000 000 000 000 0©.00 000 0.00 000 000 000 000 000 000 000 0.00 0
1 002 002 002 002 002 002 002 002 002 002 002 002 002 002 002 002 0.02 b
2 004 004 004 004 004 004 004 004 004 004 004 004 004 004 004 0.04 004 2
3 | 006 008 006 006 006 006 006 006 006 006 006 006 006 006 006 005 005] 3
4 | 008 008 008 008 008 008 008 008 008 008 008 007 007 007 007 007 007| 4
5 010 010 010 0.0 010 0.10 010 010 030 010 009 0.09 008 0.09 009 009 009 5
8 012 012 012 012 012 012 0412 012 012 011 011 011 011 011 011 011 011 6
7 014 014 014 014 014 014 014 014 013 013 013 013 013 013 013 013 013 T
8 017 016 016 016 016 016 016 016 045 015 015 0.45 015 015 015 015 015 8
9 019 018 018 018 018 018 018 017 047 017 017 017 047 047 017 017 016 9
10 021 021 020 020 020 020 020 049 019 019 019 019 018 019 019 018 018 10
1" 023 023 022 022 022 022 022 021 021 021 021 021 021 021 020 020 020 11
12 025 025 0256 024 024 024 024 023 023 023 0238 023 023 022 022 022 022 b
13 027 027 027 026 026 026 026 025 025 025 025 025 025 024 024 024 024 13
14 029 029 029 029 028 028 028 028 027 027 027 027 027 02 026 026 026 14
15 032 031 031 031 030 030 030 030 029 029 029 029 029 028 028 028 028 15
16 034 033 033 033 032 032 032 032 037 031 031 031 031 030 030 030 030 16
17 036 036 035 035 035 034 034 034 033 033 033 033 033 032 032 032 032 17
18 038 038 038 037 037 036 036 036 036 035 035 035 035 034 034 034 034 18
19 041 040 040 039 039 039 038 038 038 037 037 037 037 036 036 036 036 19
20 043 042 042 042 041 041 040 040 040 040 032 039 039 038 038 038 038 20
21 045 045 044 044 043 043 043 042 042 042 041 041 041 041 040 040 040 21
22 048 047 047 046 046 045 045 045 044 044 044 043 043 043 042 042 042 22
23 050 050 049 049 048 048 047 047 046 046 046 045 045 045 045 044 044 23
24 053 052 051 051 050 050 050 049 049 048 048 048 047 047 047 047 046 24
25 055 054 054 053 053 052 052 051 051 051 050 050 050 049 049 049 049 25
26 058 057 056 056 055 055 054 054 053 053 053 052 052 052 051 051 051 26
27 060 059 059 058 058 057 057 056 056 055 055 055 054 054 054 053 053 27
28 063 062 061 061 060 060 059 059 058 058 057 057 057 056 056 056 055 28
29 0685 065 064 063 063 062 062 061 061 060 060 059 053 059 058 058 058 29
30 068 067 067 066 065 065 064 064 063 063 062 062 061 061 061 060 060 30
31 071 070 069 069 068 067 067 066 066 065 065 064 064 064 063 063 063 31
32 074 073 072 071 071 070 070 069 068 068 067 067 066 066 066 065 065 32
33 077 076 075 074 074 073 072 072 071 071 070 070 069 069 068 068 068 33
34 080 079 078 077 076 076 075 074 074 073 073 072 072 071 071 071 070 34
35 083 082 081 080 079 079 078 077 077 076 076 075 075 074 074 073 073 35
36 086 085 084 0383 08 082 081 08 080 079 078 078 077 077 076 076 076 36
37 089 088 087 086 085 085 084 083 082 082 081 081 08 080 079 079 078 37
38 092 091 09 089 088 08 087 08 08 08 084 084 083 083 082 08 081 38
39 095 094 094 093 092 091 09 089 089 088 087 087 08 085 08 085 084 39
40 099 098 097 09 095 094 093 093 092 091 09 080 089 089 08 088 087 40
41 103 1.01 1.00 099 098 098 097 096 095 094 094 083 083 092 091 091 090 41
42 106 105 1.04 103 1.02 101 1.00 089 089 098 097 096 096 095 095 094 094 42
43 110 109 1.08 107 1.06 105 1.04 103 102 101 101 100 099 099 098 098 097 43
44 114 1143 112 110 1.09 108 107 107 106 105 104 103 103 102 102 1.01 1.00 44
45 118 447 145 114 113 112 111 110 1.09 109 108 107 106 1.06 1.05 1.05 1.04 45
46 122 121 120 118 117 116 115 114 143 112 112 111 110 1.0 1.09  1.08  1.08 48
47 126 125 124 123 12t 120 119 118 147 116 116 115 114 113 113 112 112 47
48 131 130 128 127 126 125 124 123 122 121 120 119 118 117 117 116 116 48
49 136 134 1.33 1.32 130 129 128 127 126 125 124 123 122 122 121 120 1.20 49
50 141 139 138 136 135 134 133 131 130 129 129 128 127 126 125 126 1.24 50
51 146 144 143 141 140 139 137 136 135 134 133 132 131 131 130 129 128 51
52 151 149 148 146 145 144 142 141 140 139 138 137 136 135 135 134 133 52
53 156 155 153 152 150 149 148 146 145 144 143 142 141 140 140 139 138 53
54 162 161 159 157 156 154 153 152 151 150 148 147 148 146 145 144 143 54
55 168 167 165 163 162 160 159 158 156 155 154 153 152 151 150 149 149 55
56 175 173 171 170 168 166 165 1.64 162 161 160 159 158 157 156 155 1.54 56
57 182 1.80 178 176 174 173 171 170 169 167 166 165 164 163 162 161 180 57
58 189 187 185 183 181 180 178 177 175 174 173 171 170 169 1868 167 1.66 58
59 196 194 192 190 18 187 185 1.84 182 181 179 178 177 176 175 174 1.73 59
60 204 202 200 198 196 194 193 191 190 188 187 186 1.84 1.83 182 181 180 60
o b1220 9210 1200 1190 118° 1170 416" 115° 114°  113° 112° 111° 110° 109° 108 107° 106° | °
00 00" 00 00 00 00 00" 00’ 00" 00 00 00" o0 00 00" 00 00
Dec. | 238° 239° 240° 241° 242° 243° 244° 245° 246° 247° 248° 249° 250° 251° 252° 253" 254° | Dec.
00 00 00" 0o 00 00 00 00! 00 00 00 00 00 0o 0o 0o Q0
Local Hour Angle
Always named the same as the Declination.
NORIE’S NAUTICAL TABLES 363

A, B AND C AZIMUTH TABLES
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CELESTIAL NAVIGATION

Table C

032 033 034 035 036 037 038 039 040 041 042 043 044 045 046 047 048 [ Llat
723 717 712 707 702 697 692 687 682 67.7 672 667 663 658 653 648 644 0

724 719 714 709 704 699 694 689 684 679 674 669 665 660 655 650 646 8

726 721 716 714 706 701 696 691 686 681 677 672 667 662 658 653 648 12
728 722 717 712 707 703 69.8 69.3 688 683 67.8 674 669 664 659 655 650 14
729 724 719 714 709 704 699 694 690 685 680 675 671 666 661 657 652 16
734 726 721 716 711 706 701 696 692 687 682 678 673 668 664 659 655 18
733 728 723 718 713 708 703 699 694 689 685 680 675 671 666 662 657 20
735 730 725 720 715 711 706 704 697 692 687 683 678 674 669 665 660 22
737 732 727 723 718 713 709 704 699 695 69.0 686 681 677 672 668 663 24
738 733 729 724 719 715 710 705 701 696 692 687 683 678 674 669 665| 25
740 735 730 725 721 716 711 707 702 698 693 689 684 680 675 67.1 667 | 26
741 736 734 727 722 718 713 708 704 699 695 690 686 682 677 673 668 27
742 738 733 728 724 719 715 710 705 701 697 692 688 683 679 675 670 28
744 739 734 730 725 721 716 712 707 703 698 694 690 685 681 677 672 29
745 741 736 731 727 722 718 713 709 705 700 696 691 687 683 679 674 | 30
747 742 738 733 729 724 720 715 711 706 702 698 693 689 685 681 676 31

748 744 739 735 730 728 721 717 713 708 704 700 695 69.1 687 683 679 32
750 745 741 736 732 728 723 719 715 710 706 702 697 693 689 685 681 33
754 747 743 738 734 729 725 721 717 712 708 704 700 695 691 687 683 34
753 749 744 740 736 731 727 723 719 714 710 706 702 698 694 689 685 35
755 751 746 742 738 733 729 725 721 716 712 708 704 700 696 692 688 36
757 752 748 744 740 735 731 727 723 719 715 710 706 702 698 694 690 37
758 754 750 746 742 737 733 729 725 721 717 713 708 705 701 697 693 38
760 756 752 748 744 740 735 734 727 723 719 715 711 707 703 699 695 39
762 758 754 750 746 742 738 734 730 726 722 718 714 710 706 702 698 | 40
764 760 758 752 748 744 740 736 732 728 724 720 716 712 709 705 704 | 41

766 762 758 754 750 746 742 738 734 731 727 723 718 715 711 707 704 | 42
768 764 760 756 752 749 745 741 737 733 729 725 722 718 714 710 707 | 43
770 766 763 759 755 751 747 743 739 736 732 728 724 721 717 713 710| 44
773 769 765 7164 757 753 750 746 742 738 735 731 727 723 720 716 713| 45
775 774 767 763 760 756 752 748 745 741 737 734 730 726 723 719 716 | 46
777 773 769 766 762 758 755 751 747 744 740 737 733 729 728 722 719 | 47
779 775 772 768 765 761 757 754 750 747 743 739 736 732 729 725 722 48
781 778 774 774 767 764 760 756 753 749 746 742 739 736 732 729 725| 49
784 780 777 773 770 766 763 759 756 752 749 745 742 739 735 732 729 50
786 783 779 776 772 769 766 762 759 755 752 749 745 742 738 735 732 51

789 785 782 778 775 772 768 765 762 758 755 752 748 745 742 739 735/| 52
791 788 784 781 778 774 771 768 765 761 758 755 752 748 745 742 739 53
793 790 787 784 781 777 774 771 768 765 761 758 755 752 749 746 742/ 54
796 793 790 786 783 780 77.7 774 771 768 765 761 758 755 752 749 746 | 55
799 795 792 789 786 783 780 777 774 771 768 765 762 759 756 753 750 56
801 798 795 792 789 786 783 780 777 774 771 768 765 762 759 756 753 57
804 801 798 795 792 789 786 783 780 777 775 772 769 766 763 760 757 58
806 804 801 798 795 792 789 786 784 781 778 775 772 770 767 764 761 59
809 80.6 804 801 798 795 792 790 787 784 781 779 776 773 770 768 765 60
812 809 806 804 801 798 796 793 790 788 785 782 780 777 774 772 769| 81

815 812 809 807 804 801 799 796 794 791 788 786 783 781 778 776 773) 62
817 815 812 810 807 805 802 8.0 797 795 792 790 787 785 782 780 777 63
820 818 85 813 810 808 805 803 801 798 796 793 791 788 786 784 781 64
823 821 818 816 813 811 809 806 804 802 799 797 795 792 790 788 785| 65
826 824 821 819 817 814 812 810 808 805 803 801 799 796 794 792 780 66
829 827 824 822 80 818 816 813 811 809 807 805 802 800 798 796 794 | 67
832 830 827 825 823 821 819 817 815 813 811 808 806 804 802 800 798| 68
835 833 831 829 826 824 822 820 818 816 814 812 810 808 806 804 802 69
838 836 834 832 830 828 826 824 822 820 81.8 816 814 813 811 809 807 | 70
841 839 837 835 833 831 829 828 826 824 822 820 818 817 815 813 8111 71

844 842 840 838 837 835 833 831 830 828 826 6824 823 821 819 817 816| 72
847 845 843 842 840 838 837 835 833 832 830 828 827 825 823 822 820 73
850 848 846 845 843 842 840 839 837 836 834 832 831 829 828 826 825 74
853 851 850 848 847 845 844 842 841 839 838 836 835 834 832 831 829 | 75
856 854 853 852 850 849 847 846 845 843 842 841 839 838 837 835 834 | 76
850 858 856 855 854 852 851 850 849 847 846 845 843 842 841 840 838 | 77
82 861 860 858 857 856 855 854 852 851 850 849 848 847 845 844 843 | 78
86.5 864 863 862 861 860 859 857 856 855 854 853 852 851 850 849 848 79
86.8 867 866 865 864 863 862 861 860 859 858 857 856 855 854 853 852 | 80

If A&B havethe SAME name:- C = (A+B) and C takes the name of A & B.

IfA&B have DIFFERENT names - C = (A~ B) and C takes the name of A or B, whichever is the larger.

The Azimuth is N or S depending on the name of C and E or W depending on the value of the L.H.A.
(E.if the LH.A. is between 180° and 360°, W.if the L.H.A. is between 0° and 180°)

NORIE'S NAUTICAL TABLES 381

A, B AND C AZIMUTH TABLES
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Norie’s nautical Table, ABC tables for Problem-2
calculation

Norie’s Nautical Table for ABC calculation.
ABC method is to calculate the Azimuth.
A=LHA against to Latitude

B=LHA against to Declination

C=A+B (As normal mathematic) (C-Table)
C=(C-Table entry) C against to Latitude

Name azimuth north or south according to the
name of C (Same name of C)

East or west Depending LHA (If LHA between 0-
180 name will be west, If LHA is between 180-360,
name will be east.
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CELESTIAL NAVIGATION

Table A
Local Hour Angle

747 75° 760 770 78°  79°  80° §1°  82° 83" 84° 85 8° 87° 88 89"  90°

Lat. 00 00 00 00 00 00' oo 00’ 00’ 0o’ 00 00’ 00" 00 00 00 00
286° 285° 284° 283° 282° 281° 280° 279° 278° 277° 276° 275° 274> 273° 272° 271° 270°

00’ 00 00 00' 00 00 00 o0 oo 00 0o oc 00 00 00 00 00
0 000 000 000 000 000 000 000 000 000 000 000 600 000 000 000 000
1 0.00 000 000 000 000 000 000 000 000 000 000 000 000 0600 000 0.00
2 001 001 007 001 001 001 001 000 000 000 000 000 000 000 000 0.00
3 001 001 001 001 001 001 001 001 001 001 000 000 000 000 000 0.00
4 0.02 002 002 001 001 001 00t 007 001 001 001 000 000 000 0.00 0.00
5 002 002 002 002 002 002 001 001 001 001 001 001 000 000 000 0.00
6 003 003 002 002 002 002 002 001 0601 001 001 001 001 000 000 000
7 003 003 003 003 002 002 002 002 002 001 001 001 001 000 000 0.00
8 004 004 003 003 003 002 002 002 002 001 001 001 001 000 000 000
9 004 004 004 003 003 003 003 002 002 002 001 001 001 001 000 0.00
10 005 004 004 004 003 003 003 002 002 002 002 001 001 001 000 0.00
11 0.05 005 004 004 004 003 003 003 002 002 002 001 001 001 000 0.00
12 006 005 005 005 004 004 003 003 003 002 002 001 001 0061 000 0.00
13 006 006 005 005 004 004 004 003 003 002 002 002 001 001 000 000
14 007 008 006 005 005 004 004 004 003 003 002 002 001 001 000 0.00
15 007 007 006 006 005 005 004 004 003 003 002 002 001 001 000 0.00
16 0.08 0.07 007 006 006 005 005 004 004 003 003 002 002 001 001 000
17 008 008 007 006 006 005 005 004 004 003 003 002 002 001 001 000
18 009 008 008 007 006 006 005 005 004 003 003 002 002 001 001 000
19 0.09 009 008 007 007 006 005 005 004 004 003 002 002 001 001 000
20 010 009 008 008 007 006 006 005 004 004 003 003 002 001 001 000
21 010 010 009 008 007 0067 006 005 005 004 003 003 002 001 001 000
22 011 010 009 009 008 007 006 006 005 004 004 003 002 001 001 0.00
23 011 011 010 009 008 007 007 006 005 004 004 003 002 001 001 000
24 012 041 010 009 009 008 007 006 005 005 004 003 002 002 001 000
25 012 012 011 070 009 008 007 007 008 005 004 003 002 002 001 0.00
26 013 012 011 010 009 009 008 007 006 005 004 003 003 002 001 000
27 014 013 012 011 070 009 008 007 008 005 004 004 003 002 001 000
28 G614 013 012 011 070 009 008 007 007 006 005 004 003 002 001 000
29 015 014 0413 012 011 010 009 008 007 006 005 004 003 002 001 000
30 0.14 013 042 011 010 009 008 007 006 005 004 003 002 001 000
31 015 014 013 042 011 010 008 007 006 005 004 003 002 001 000
32 0.6 014 013 012 011 010 009 008 007 005 004 003 002 001 000
33 076 015 014 013 011 010 009 008 007 0606 0.05 003 002 001 000
34 017 016 074 013 032 011 009 008 007 006 0.05 004 002 001 000
35 017 018 015 014 012 011 010 009 007 006 005 004 0.02 001 0.00
36 018 017 015 014 013 012 010 009 008 006 005 004 003 001 0.00
37 019 017 016 015 013 012 011 009 008 007 005 004 003 001 000
38 019 0. 015 014 012 011 010 008 007 005 004 003 001 000
39 0.20 016 014 013 011 010 009 007 006 004 003 001 000
40 0.21 016 015 033 012 010 009 0.07 006 004 003 001 000
41 0.22 617 015 074 012 011 009 008 006 005 003 002 000
42 0.22 018 016 014 013 011 009 008 006 005 003 002 000
43 0.23 018 016 045 013 011 010 008 007 005 003 002 000
44 0.24 079 017 045 014 012 010 008 007 005 003 002 000
45 0.25 019 048 016 014 012 011 009 007 005 003 002 000
48 0.26 020 018 016 015 013 011 009 007 005 004 002 0.00
47 0.27 021 019 017 015 013 011 009 007 006 004 002 0.00
48 0.28 022 020 018 016 014 032 010 008 006 004 002 0.00
49 0.29 022 020 018 016 014 032 010 008 006 004 002 000
50 0.30 023 021 019 017 015 013 010 008 006 004 002 0.00
51 0.31 024 022 020 047 015 013 011 009 006 004 002 0.00
52 0.32 025 023 020 018 016 013 011 009 007 004 002 0.00
53 0.33 026 023 021 019 016 014 042 009 007 005 0.02 000
54 0.34 027 024 022 019 017 014 012 070 007 005 002 000
55 0.36 025 023 020 018 015 012 010 007 005 002 000
56 0.37 029 026 023 021 018 016 013 010 008 005 003 000
57 0.38 030 027 024 022 019 016 013 011 008 005 003 000
58 0.40 031 028 025 022 020 017 014 011 008 006 003 0.00
59 0.41 032 029 026 023 020 037 015 012 009 006 003 0.00
60 0.43 034 031 027 024 021 018 015 012 009 006 003 000
G 106°  105° 104° 103° 102° 101° 100° ©Q9° 98° a7° 96° 95° 94° 93° 92° ik 90°
00 00 00 00 00 00 00 Q0 00 00 00 0o 00" 00 0o’ 0 00

Lat. | 254° 255° 256° 257° 258° 259° 260° 261° 262° 263° 264° 265° 266° 267° 268° 269° 270°
00 00’ 00 0g' 00' 00' 00’ 00 (L0 00 00 00" 00 00 00 00' [0}

Local Hour Angie

W e

Named opposite to the Latitude, except when the L.H.A. is between 90° and 270°.
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CELESTIAL NAVIGATION

Table B

Local Hour Angle

74° 75° 78° 77° 78> 79" 80° 81° 8° 83° 84° 85° 86" 87° 88" 89" 90°
Dec. |00 00 00' 00 o0’ 00 00’ 00 oo o0 00 00 oo 0o 00 00 00' | Dec.
286° 285° 284° 283° 282° 281° 280° 279° 278° 277° 278° 275° 274° 273° 272° 271° 270°
@ 00’ 00" 00 00' 00 00" 00 00 00 00" 00 00 00 00 00 00' 00 e
0 000 00C 0.00 000 000 000 000 0.00 000 000 000 0.00 0.00 000 000 0.00 0
1 002 002 002 002 002 002 002 002 002 002 002 0.02 002 002 002 002 1
2 004 004 004 004 004 004 004 004 004 004 004 004 003 003 003 003 2
3 005 005 005 005 005 005 005 005 005 005 005 005 0.05 0.05 0.05 0.05 3
4 007 007 007 007 007 007 007 007 007 007 007 007 0.07 0.07 0.07 0.07 a4
5 009 009 009 009 009 009 008 008 009 009 009 009 009 009 009 0.08 5
6 01 011 011 011 011 011 011 011 011 011 011 O 011 011 011 01 6
7 013 013 0413 0143 0413 013 012 0412 012 012 012 012 012 012 012 012 74
8 015 015 014 014 014 014 014 014 014 014 014 014 014 014 014 014 8
g 016 016 016 016 0.16 016 016 0.16 0.16 016 016 0.16 0.16  0.16 0.16 0.16 9
10 018 018 018 018 0.18 018 0.8 018 018 018 018 0.18 0.18 0.8 0.18 0.18 10
" 020 020 020 020 020 020 020 020 020 020 020 0.20 019 019 019 0.18 1%
12 022 022 022 022 022 022 022 022 02t 021 021 021 021 021 021 021 12
13 | 024 024 024 024 024 024 023 023 023 023 023 023 023 023 023 023 13
14 026 026 026 026 025 025 025 025 025 025 025 025 025 025 025 025 14
15 028 028 028 027 027 027 027 027 027 027 027 027 027 027 027 027 15
16 030 030 030 029 029 029 029 029 029 029 022 029 029 029 029 028 16 0
17 032 032 032 031 031 031 031 031 031 031 03t 031 031 031 031 031 3 H
18 034 034 033 033 033 033 033 033 033 033 033 033 033 033 032 032 18 m
19 03 036 035 035 035 035 035 035 035 035 035 035 034 034 034 034 19 <
20 038 038 038 037 037 037 037 037 037 037 037 037 036 036 036 036 20 L
21 040 040 040 039 039 039 039 039 039 039 039 039 038 038 038 038 21 T
22 042 042 042 041 041 041 041 041 041 041 041 041 040 040 040 040 22 =
23 044 044 044 044 043 043 043 043 043 043 043 043 043 042 042 042 23 =)
24 046 046 046 046 046 045 045 045 045 045 045 045 045 045 045 045 24
25 049 048 048 048 048 048 047 047 047 047 047 047 047 047 047 047 25 E
26 051 050 050 050 050 050 050 049 049 049 049 049 049 049 049 049 26 ﬁ
27 | 053 053 053 052 052 052 052 052 051 051 051 051 051 051 051 051 27 <
28 055 055 055 055 054 054 054 054 054 054 053 053 053 053 053 0.53 28
28 058 057 057 057 057 056 056 056 056 056 056 0.56 056 055 055 055 29 o
30 | 060 060 060 059 059 059 053 058 058 058 058 0.58 058 058 058 058 30 2
31 063 062 062 062 061 081 061 0861 061 061 060 060 060 080 060 0.60 31
32 065 065 064 064 064 084 063 083 063 063 063 063 063 063 062 062 32 <
33 068 067 067 067 066 086 066 066 066 065 065 065 065 065 065 085 33 [++}
34 070 070 070 069 069 089 068 068 068 068 068 068 068 067 067 067 34 -
3% | 073 072 072 072 072 071 071 071 071 071 070 070 070 070 0.70 0.70 [ 35 <
36 076 075 075 075 074 074 074 074 073 073 073 073 073 073 073 073 36
37 078 078 078 077 077 077 077 076 076 076 076 0.76 075 075 075 0.75 37
38 081 081 081 08 08 08 078 079 079 079 079 078 078 078 078 078 38
39 084 084 083 083 083 082 082 082 082 082 081 081 081 081 081 081 39
40 087 087 08 08 08 085 085 085 08 08 084 084 084 084 084 084 084 40
41 080 09 09 089 083 083 088 08 08 08 087 087 087 087 087 087 087 41
42 094 093 093 092 092 098 091 091 091 091 091 090 080 0S80 00 090 090 42
43 097 097 096 096 095 095 095 094 094 094 094 094 093 093 093 093 093 43
44 1.00 100 1.00 099 099 098 098 098 098 097 097 097 097 097 097 097 097 44
45 104 104 103 103 102 102 102 101 101 101 101 100 100 100 100 100 100 45
46 1.08 107 107 106 106 105 105 105 105 104 104 104 104 104 104 104 104 46
47 i 1491 L1 110 110 1.09 109 1.09 1.08 1.08 108 108 107 107 107 1.07 1.07 a7
48 [ 116 115 .14 T4 114 113 113 12 112 112 112 I AT AT T Tt i 48
49 120 119 119 118 148 1417 117 116 116 116 116 115 115 115 115 115 115 49
50 124 123 123 122 122 121 121 121 120 120 120 120 1.1 119 119 119 119 50
51 128 128 127 127 126 126 125 125 125 124 124 124 124 124 124 124 123 51
52 133 133 132 131 131 130 130 130 129 129 129 128 128 128 128 128 128 52
53 138 437 137 136 136 135 135 134 134 134 133 133 133 133 133 133 133 53
54 143 142 142 141 141 140 140 139 139 139 138 138 138 138 138 1.38 1.38 54
55 149 148 147 147 146 145 145 145 144 144 144 143 143 143 143 143 143 55
56 154 153 153 152 152 151 151 150 150 149 149 149 149 148 148 148 148 56
57 160 159 159 158 157 157 156 156 155 155 155 155 154 154 154 154 154 57
58 166 166 165 164 164 163 163 162 162 161 161 161 160 160 160 160 1.60 58
59 1.73 172 172 171 170 170 169 169 168 168 167 167 167 167 167 166 1.66 59
80 180 179 179 178 177 176 176 175 175 175 174 174 174 173 173 173 173 60
L 106° 105° 104° 103° 102° 101° 100° 99° 98 97° 96° 95° 94° 93° 92° 91° 90° %
00 00 0o 00 [0} 00 [0 00 00 00 00 00 00 0o 00 00 0o’
Dec. | 254° 255° 256° 257° 258> 259° 260° 261° 262° 263° 264° 265° 266° 267° 268> 269° 270°{ Dec.
00 00 00 00 0o 00 (U 00" Qg 00" 00 00 00 00" 00’ 00 00
Local Hour Angle
Always named the same as the Declination.
NORIE'S NAUTICAL TABLES 365
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CELESTIAL NAVIGATION

Table C

Lat [ 016 017 018 019 020 021 022 023 024 025 026 027 028 020 030 031 032] Lat
0 |89 804 798 792 787 781 776 770 765 760 754 749 744 738 733 728 723 0

8 | 810 804 799 793 788 783 777 772 766 761 756 750 745 740 735 729 724 | 8

12 | 811 806 800 795 789 784 77.8 773 768 763 757 752 747 742 736 731 726 | 12
14 | 812 806 801 796 790 785 780 774 769 764 758 753 748 743 738 733 728 | 14
16 | 813 807 802 796 791 786 781 775 770 765 760 755 749 744 739 734 729 | 16
18 | 813 808 803 798 792 787 782 777 771 766 761 756 751 746 741 736 73.1| 18
20 | 814 80.9 804 799 794 788 783 778 773 768 763 758 753 748 743 738 733 20
22 | 816 81.0 805 800 795 790 785 780 775 769 764 759 754 750 745 740 735 | 22
24 | 817 812 807 802 796 791 786 781 776 771 766 761 757 752 747 742 737 | 24
25 | 817 812 807 802 797 792 787 782 77.7 772 767 762 758 753 748 743 738 25
26 | 818 81.3 808 803 798 793 788 783 778 773 768 764 759 754 749 744 T40| 26
27 | 819 814 80.9 804 799 794 789 784 77.9 774 770 765 760 755 750 746 741 27
28 | 820 815 810 805 800 795 790 785 780 776 771 766 761 756 752 747 742 | 28
20 | 820 815 811 806 801 796 791 786 781 777 772 767 762 758 753 748 744 | 29
30 | 821 81.6 811 807 802 797 792 787 783 778 773 768 764 759 754 750 745 | 30
31 | 822 817 81.2 807 803 798 793 788 784 779 774 770 765 760 756 751 747 | 31

32 | 823 818 813 808 804 799 794 790 785 780 776 771 766 762 757 753 748 | 32
33 | 824 819 814 809 805 800 795 791 786 782 777 772 768 763 759 754 750 33
34 | 824 820 815 810 806 801 797 792 787 783 778 774 769 765 760 756 751 34
35 | 825 821 816 812 807 802 798 793 789 784 780 775 771 766 762 758 753 | 35
36 | 826 822 817 813 808 804 799 795 790 786 781 777 772 768 764 759 755 36
37 | 827 823 818 814 809 805 800 796 79.1 787 783 778 774 77.0 765 761 757 | 37
38 | 828 824 819 8§15 810 806 802 797 793 789 784 780 776 771 767 763 758 38
39 | 829 825 820 816 812 807 803 799 794 790 786 781 777 773 769 765 760 | 39
40 | 830 826 821 817 813 809 804 800 796 792 787 783 779 775 771 766 762 | 40
41 | 831 827 823 818 814 810 806 802 797 793 789 785 781 777 772 768 764 | 41

42 | 832 828 824 820 815 811 807 803 799 795 791 787 782 778 774 770 766 | 42
43 | 833 829 825 821 817 813 809 805 80.0 796 792 788 784 780 776 772 768 43
44 | 834 830 826 822 818 814 81.0 806 802 798 794 790 78.6 782 778 774 T7.0| 44
45 | 835 831 827 823 820 816 812 808 804 800 796 792 788 784 780 776 773| 45
46 | 837 833 829 825 821 817 813 809 805 801 798 794 79.0 786 782 77.8 775| 46
47 | 838 834 830 826 822 818 815 81.1 807 803 799 796 792 788 784 781 777 47
48 | 839 835 831 828 824 820 816 813 80.9 805 80.1 798 794 790 786 783 779 48
49 | 840 836 833 829 825 822 818 814 811 807 80.3 800 796 792 789 785 7841 | 48
50 | 841 838 834 830 827 823 820 816 81.2 809 805 802 798 794 791 787 784 | 50
51 | 843 839 835 832 828 825 821 81.8 814 811 807 804 800 797 793 790 786 51

52 | 844 840 837 833 830 826 823 819 81.6 812 809 806 802 799 795 792 789 | 52
53 845 842 838 835 831 828 825 821 818 814 811 808 804 801 798 794 791 53
54 | 846 843 840 836 833 830 826 823 820 816 81.3 81.0 807 803 800 797 793 | 54
55 | 848 844 841 838 835 831 828 825 822 81.8 815 812 809 806 802 799 796 | 55
56 | 849 846 843 839 836 833 830 827 824 820 817 814 3811 808 805 802 799 56
57 | 850 847 844 841 838 835 832 829 826 822 819 816 81.3 81.0 807 804 80.1 | 57
58 | 852 849 846 843 840 837 834 8371 828 825 822 819 816 81.3 81.0 807 804 | 58
59 | 853 850 847 844 841 838 835 832 830 827 824 821 818 815 81.2 80.9 80.6 | 59
60 | 854 851 849 846 843 840 837 834 332 829 826 6823 820 817 815 81.2 809 | 60
61 | 856 853 850 847 845 842 839 836 834 831 828 825 823 820 817 815 81.2| 61

62 | 857 854 852 849 846 844 841 838 83.6 833 830 828 825 822 820 817 815| 62
63 | 858 856 853 851 848 846 843 840 838 835 833 830 828 825 822 820 817 | 63
64 | 860 857 855 852 850 847 845 842 840 837 835 832 83.0 828 825 823 820 | 64
65 | 86.1 859 856 854 852 84.9 847 844 842 840 837 835 833 830 828 825 83| 65
66 | 863 860 858 856 853 851 849 847 844 842 840 837 835 833 830 828 826 66
67 | 864 862 860 858 855 853 851 84.9 846 844 842 B840 838 835 833 831 829 67
68 | 866 864 861 859 857 855 853 851 849 846 844 842 840 838 836 834 832 68
69 | 867 865 863 861 859 857 855 853 851 849 847 845 843 841 839 837 835 69
70 | 869 867 865 863 861 859 857 855 853 851 849 847 845 843 841 839 838 | 70
71 | 870 868 866 865 863 861 859 857 855 853 852 B850 848 846 844 842 841 71

72 | 872 870 868 866 865 863 861 859 858 856 854 852 851 849 847 845 844 | 72
73 | 873 872 870 868 867 865 863 862 B86.0 858 857 855 853 852 850 848 847 | 73
74 | 875 873 872 870 868 867 865 864 862 861 859 857 856 854 853 851 850 74
75 | 876 875 873 872 87.0 869 867 866 864 863 862 860 859 857 856 854 853 75
76 | 87.8 876 6875 874 872 871 870 868 867 865 864 863 861 860 858 857 856 | 76
77 | 87.9 878 877 876 874 87.3 872 870 869 86.8 86.7 865 864 863 861 860 859 | 77
78 | 881 880 879 877 876 875 874 873 871 870 869 868 867 865 864 863 82| 78
79 | 883 881 880 879 878 877 876 875 874 87.3 872 871 869 868 867 866 865 79
80 | 884 883 882 881 880 879 87.8 877 876 87.5 874 87.3 872 871 87.0 869 868 80

If A&B have the SAME name:- C = (A+B)

IFA&B have DIFFERENT names - C

and C takes the name of A & B.
= {A~B) and C takes the name of A or B, whichever is the larger.

The Azimuth is N or S depending cn the name of C and E or W depending on the vaive of the L.H.A.
(E.ifthe LH.A. is between 180° and 360°,

380 NORIE'S NAUTICAL TABLES

W. if the L.H.A. is between 0° and 180°)
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Norie’s nautical Table, ABC tables for Problem-3
calculation

Norie’s Nautical Table for ABC calculation.
ABC method is to calculate the Azimuth.
A=LHA against to Latitude

B=LHA against to Declination

C=A+B (As normal mathematic) (C-Table)
C=(C-Table entry) C against to Latitude

Name azimuth north or south according to the
name of C (Same name of C)

East or west Depending LHA (If LHA between 0-
180 name

West, If LHA is between 180-360, Name East.
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CELESTIAL NAVIGATION

Table A

Local Hour Angle

¥ ® 3 4+ & + & + 5 5 5 s
Lat. | 24" 36" 48" 00 12 24 36 48 00 12 24 3§
356° 356° 356° 356° 355° 355° 355° 355° 355° 354° 354° 354°
O 36 24 12° 00 48 36 24 12 00 48 36 24"
0 | 000 000 000 000 000 000 000 000 000 000 000 000
1 /029 028 026 025 024 023 022 021 020 018 018 0418
2 [ 059 056 053 050 048 045 043 042 040 038 037 036
3 |08 083 079 075 071 088 065 062 060 058 055 053
4 (118 111 105 100 095 091 087 083 080 077 074 071
5 | 147 139 132 125 119 114 109 104 100 096 093 089
6 | 177 167 158 150 143 137 131 125 120 115 111 107
71207 195 185 176 167 160 153 146 140 135 130 125
8 1237 223 212 201 191 18 175 167 161 154 149 1.43
9 | 267 252 238 227 216 206 197 189 181 174 168 162
10 | 297 280 265 252 240 229 219 210 202 194 187 180
1| 327 309 293 278 265 253 242 231 222 214 206 1.98
12 | 358 338 320 3 289 276 264 253 243 234 225 217
13 | 389 367 348 330 314 300 287 275 264 254 244 235
14 1420 396 375 357 340 324 310 297 285 274 264 254
15 | 451 426 403 385 365 348 3.33 319 306 294 283 273
16 | 483 456 432 410 390 373 356 341 328 315 303 292
17 | 515 486 460 437 416 397 380 364 349 336 323 312
18 | 547 516 4 465 442 422 404 387 3.71 357 344 331
19 | 580 547 518 492 469 447 428 410 3.94 378 364 351
20 (613 579 548 521 496 473 452 433 416 400 385 3.71
21 | 646 610 578 549 523 4.99 477 457 439 422 406 3.91
22 1 680 642 608 578 550 525 502 481 462 444 427 412
23 | 714 675 639 607 578 552 528 505 485 4.66 449 433
24 | 749 708 670 637 606 579 553 530 500 4.8 471 4.54
25 | 785 741 702 667 635 606 580 555 533 512 493 476
26 (821 775 734 697 664 634 606 58 557 535 516 497
27 | 858 810 767 729 694 662 633 607 582 560 539 520
28 | 895 845 801 7.60 724 691 661 633 608 58 562 542
29 | 933 881 835 793 755 720 689 660 634 609 586 565
30 (972 918 869 826 786 7.50 7.18 6.88 660 634 611 589
31 | 101 955 905 859 818 7.81 747 7.16 687 660 636 613
32 | 105 993 941 894 851 812 7.77 744 714 687 661 637
33 1109 103 978 929 884 844 BO7 773 742 714 687 662
34 [ 114 107 102 965 919 877 838 803 771 741 714 688
36 /118 111 105 100 954 910 870 834 800 7.69 741 714
36 [ 122 115 109 104 989 944 903 865 830 7.98 7.69 7.41
371127 120 113 108 103 979 937 897 861 828 7.9/ 769
38 | 132 124 118 112 106 102 971 930 893 858 827 797
39 | 136 129 122 116 110 105 101 964 926 890 857 826
40 | 141 133 126 120 114 109 104 999 959 022 888 856
41 (148 138 131 124 118 113 108 104 9 955 920 887
42 | 152 143 136 129 123 117 112 107 103 989 953 918
43 1157 148 140 133 127 121 116 M1 107 102 986 951
44 1163 153 145 138 132 126 120 115 110 106 102 9.85
45 [ 168 159 151 143 136 130 124 119 114 11.0 106 102
48 17.4 16.5 15.6 14.8 14.1 13.5 12.8 12.3 11.8 1.4 11.0 10.6
47 [ 181 170 161 153 146 139 133 128 123 118 113 109
48 | 187 177 167 159 151 144 138 132 127 122 117 113
49 | 194 183 173 165 157 150 143 137 131 126 122 117
S0 [ 201 189 179 170 162 155 148 142 136 131 126 122
51 20.8 19.6 18.6 oy 16.8 16.0 15.3 14.7 14.1 13.6 13.1 12.6
52 [ 215 203 193 183 174 166 159 152 146 141 135 131
§3 | 223 211 200 190 181 172 165 158 152 146 140 135
54 | 232 219 207 197 187 179 171 164 157 151 146 140
85 | 240 227 215 204 194 186 17.8 7.0 163 157 151 146
S6 250 236 223 212 202 193 184 177 169 163 157 151
S7 1259 245 232 220 210 200 197 83 176 169 163 157
58 | 269 254 241 229 218 208 199 191 183 176 169 163
59 280 265 251 2388 227 216 207 198 190 183 17.6 17.0
60 | 292 275 261 248 236 225 215 206 198 190 183 177

© | 176 1760 1767 176° 175° 175° 175° 175° 175° 174° 174 174° 174° 174° 173° 173° 173°

36" 24 12 000 48 36 24 12 00 48 36 24 12 00 48 36 o4

Lat. | 183° 183" 183" 184° 184° 184" 184° 184° 185° 185" 185° 185° 185° 186° 186° 186° 186"

24 36 48 00 12 24 36 48 00 12 24 36 48 00 12 24 35

Local Hour Angle

SIMOIN N O

©
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Named opposite to the Latitude, except when the L.H.A. is between 90° and 270°.
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CELESTIAL NAVIGATION

Table B
Local Hour Angle
v 5 v & & & & & 5 5 5 5 &£ & & & 6
Dec.| 240 35 48 00 12 24 36 48 00 12 24 36 48 000 12 24 30 ) Dec
356" as6° 356° 355° 3557 355° 365° 354° 354° 354> 354° 354° 353" 363" 3537
¢ 12 00 48 36 24 12 00 48 36 24 12 00 48 36 24
0 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000} 0
1 026 025 024 023 022 021 020 019 019 018 017 017 016 016 015} 1
2 053 050 048 046 044 042 040 039 037 036 035 033 032 031 030 2
3 079 075 072 068 065 063 060 058 056 054 052 050 049 047 046 | 3
4 106 100 095 091 087 08 080 077 074 072 069 067 065 083 061} 4
5 13 125 119 114 109 105 100 097 093 090 087 084 081 078 076| 5
6 159 151 144 137 131 126 121 116 112 108 104 101 097 094 091} 6
7 185 176 168 160 153 147 141 135 130 126 122 117 114 110 107} 7
8 212 201 192 183 175 168 161 156 149 144 139 134 130 126 122| 8
9 239 227 216 206 197 189 182 175 188 162 157 152 147 142 138 | 9
10 69 < 10
" i
12 12
13 13
14 14
15 15
16 16 [72]
17 17 o |
18 18 )
19 19 <
20 20 =
21 21
22 2 |J_:
23 23 5
24 24
25 25 =
26 26 N
27 27 E
28 28
29 29 o
30 30 %
31 31
32 32 <
33 33 m
34 34 g
35 35 <
36 36
37 37
38 38
39 39
40 40
41 41
42 42
43 43
44 44
45 45
46 46
47 47
48 4
49 49
50 § . 50
51 i 7 51
52 . ; 52
53 X X 53
54 ; i 54
55 ; X 85
56 ; ; ; 56
57 £ .. 3 d 57
58 ] 5. 1 3 g 58
59 | 284 265 251 239 22 : f ¥ ; k & & ; . 5 59
20 1592 578 264 248 236 226 216 207 199 191 184 177 174 166 160 15 184 60
o 76 176" 176" 176" A75° A75° 1757 75T 7S 740 740 4740 ATAC 74T 730 AT 173 | °
a6 24 12 00 48 36 24 12 00 48 36 24 122 00 48 36 2
bec. | 183" 183 183" 1s4° 184® 1sac 184> 184° 185" 1857 185° 185" 185° 186" 186° 1867 186° | Dec.
4 35 48 o0 12 24 36 48 00 12 24 36 48 Q0 12 24 6
Local Hour Angle

Always named the same as the Declination.
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CELESTIAL NAVIGATION

Table C

Lat | 700 720 740 7.60 780 800 820 840 860 880 900 930 960 100 103 106 11.0 | Lat
0 8.1 7.9 7.7 75 7.3 71 7.0 6.8 6.6 6.5 6.3 6.1 59 57 5.5 5.4 5.2 0

8 82 80 78 76 74 72 70 69 67 65 64 62 60 58 56 54 52| 8

12 8.3 8.1 79 BT 75 73 71 6.9 6.8 6.6 6.5 6.3 6.1 5.8 57 55 53 12
14 8.4 8.1 7.9 .7 75 73 7.2 7.0 6.8 6.7 6.5 6.3 6.1 5.9 57 5.6 5.4 14
16 | 85 82 80 78 76 74 72 71 69 67 66 64 62 59 58 56 54| 16
18 | 86 83 81 79 77 75 73 71 70 68 67 65 63 60 58 57 55| 18
20 8.6 8. 8.2 8.0 7.8 7.6 7.4 7.2 71 6.9 6.7 6.5 6.3 6.1 5.9 5.7 55 20
22 | 88 85 83 8% 79 77 75 73 71 70 68 66 64 62 60 58 56| 22
24 | 89 86 84 82 80 78 76 74 73 71 69 67 65 62 61 59 57| 24
25 | 90 87 85 83 81 79 77 75 73 71 70 68 66 63 61 59 57| 25
26 8.0 8.8 86 8.3 8.1 79 T 75 7.4 72 7.0 6.8 6.6 6.3 6.2 6.0 5.8 26
27 9.1 8.9 8.6 8.4 82 8.0 7.8 76 74 73 71 6.9 6.7 8.4 6.2 6.0 5.8 27
28 9.2 8.9 8.7 8.5 8.3 8.1 79 7 75 7.3 7.2 6.9 6.7 6.5 6.3 6.1 5.9 28
29 93 9.0 88 8.6 8.3 8.1 7.9 7.8 76 7.4 7.2 7.0 6.8 6.5 6.3 6.2 5.9 29
30 [ 94 91 89 86 84 82 80 78 76 75 73 71 69 66 64 62 60| 30
31 9.5 9.2 9.0 87 8.5 8.3 8.1 7.9 T 7.6 7.4 72 6.9 6.7 6.5 6.3 6.1 31
32 9.6 9.3 9.1 8.8 856 8.4 8.2 8.0 7.8 7.6 7.5 72 7.0 6.7 6.5 63 6.1 32
33 9.7 9.4 9.2 8.9 87 8.5 83 8.1 7.9 V4 75 73 %1 6.8 6.6 6.4 6.2 33
34 9.8 9.5 93 9.0 8.8 8.6 84 8.2 8.0 7.8 76 74 7.2 6.9 6.7 6.5 8.3 34
35 9.9 9.6 9.4 91 8.9 8.7 85 8.3 8.1 79 7 75 7.2 7.0 6.8 6.6 6.3 35
3 | 100 97 95 92 90 88 86 84 82 80 78 76 73 70 68 67 64 | 36
37 [101 99 96 94 91 89 87 B85 83 81 79 77 74 71 69 67 65| 37
38 103 100 97 9.5 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.5 72 7.0 6.8 6.6 38
39 104  10.1 9.9 9.6 9.4 9.1 8.9 8.7 8.5 8.3 8.1 79 76 7.3 7 6.9 6.7 39
40 106 103 100 97 9.5 9.3 9.0 88 86 8.4 83 8.0 77 7.4 7.2 7.0 6.8 40
41 107 104 102 99 96 9.4 9.2 9.0 8.8 8.6 8.4 8.1 7.9 75 73 71 8.9 41
42 108 106 103 100 9.8 9.5 93 9.1 8.9 8.7 8.5 8.2 8.0 7.7 74 72 7.0 42
43 111 108 105 102 99 9.7 9.5 9.2 9.0 8.8 8.6 8.4 8.1 7.8 76 74 71 43
44 112 109 106 104 101 9.9 9.6 9.4 92 9.0 8.8 8.5 8.2 79 il 75 T2 44
45 114 111 108 105 103 100 9.8 96 9.3 9.1 8.9 86 8.4 8.0 7.8 78 7.3 45
46 (116 113 110 107 105 102 100 97 95 93 91 88 85 82 80 77 75| 46
47 118 115 112 109 106 104 101 9.9 97 9.5 9.3 9.0 8.7 8.3 8.1 7.8 7.6 47
48 121 117 114 111 108 106 103 101 919 9.6 9.4 9.1 8.8 8.5 8.3 8.0 1.7 48
49 123 120 116 113 111 108 105 103 10.1 9.8 9.6 a3 9.0 8.7 8.4 82 7.9 49
50 | 125 122 119 116 113 110 107 105 103 100 98 95 92 88 86 83 80 | 50
51 128 124 121 118 115 112 110 107 105 102 100 97 9.4 9.0 8.8 85 8.2 51
52 131 127 124 121 118 115 112 109 107 105 102 99 9.6 9.2 9.0 8.7 8.4 52
53 134 130 127 123 120 M7 115 112 109 107 105 10.1 9.8 94 9.2 8.9 8.6 53
54 137 133 129 126 123 120 117 114 112 109 107 104 100 97 94 91 88 | 54
55 140 136 133 129 126 123 120 117 115 112 11.0 106 103 99 9.6 9.3 9.0 55
56 143 139 136 132 129 126 123 120 117 115 112 109 106 10.1 9.8 9.6 9.2 56
57 [ 147 143 139 136 132 129 126 123 121 1.8 115 112 108 104 101 98 95 | 57
58 [ 151 147 143 139 136 133 130 127 124 121 118 115 111 107 104 101 97 | 58
59 165 151 147 143 140 136 133 13.0 127 124 122 118 114 1.0 107 104 100 59
60 [ 159 155 154 147 144 140 137 134 131 128 125 121 118 113 11.0 107 103 | 60
81 164 160 156 152 148 145 141 138 135 132 129 125 121 117 113 110 10.6 61
62 | 169 165 161 157 153 149 146 142 139 136 133 129 125 120 117 114 11.0| 62
63 | 175 17.0 166 162 158 154 150 147 144 141 138 133 129 124 121 117 13| 63
64 180 176 171 167 163 159 155 152 149 145 142 138 134 129 125 121 117 64
65 187 182 17.7 173 169 165 161 157 154 151 147 143 138 133 129 126 121 65
66 | 194 189 184 179 175 171 167 163 160 156 153 148 144 138 134 131 126 | 66
67 | 201 196 191 186 182 177 173 169 166 162 159 154 149 144 140 136 131 67
68 | 209 203 198 194 189 185 180 176 172 169 165 160 155 149 145 141 136 88
69 | 217 212 207 202 197 192 188 184 180 176 172 167 162 156 152 147 142 69
70 | 227 221 216 210 205 201 196 192 188 184 180 175 169 163 158 154 149 70
7 237 231 225 220 215 210 205 201 197 192 188 183 177 171 166 162 156 71
72 | 248 242 236 231 225 220 215 211 206 202 198 192 186 17.9 174 170 164 | 72
73 | 260 254 248 242 237 231 226 222 217 212 208 202 196 189 184 179 173 73
74 | 274 267 261 255 249 244 239 234 229 224 220 213 207 199 194 189 183 | 74
75 | 289 282 276 269 264 258 252 247 242 237 232 226 219 211 206 200 194 7%
76 | 306 299 292 285 279 273 268 262 257 252 247 240 233 225 219 213 206 76
77 | 324 317 310 303 297 291 285 279 27.3 268 263 255 248 240 233 228 220 Vil
78 345 337 330 323 317 310 304 298 292 287 281 273 266 257 250 244 2386 78
79 | 368 361 353 346 339 332 326 320 314 308 302 294 286 277 270 263 255 79
80 | 394 387 379 372 364 357 351 344 338 332 326 318 310 299 292 285 276 80

If A&B have the SAME name - C = (A+B) and C takes the name of A & B.

IfA&B have DIFFERENT names - C = (A~B) and C takes the name of A or B, whichever is the larger.
The Azimuth is N or S depending on the name of C and E or W depending on the value of the L.H.A.
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(E. if the L.H.A. is between 180> and 360°,

W.if the LH.A. is between 0° and 180°)
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Norie’s Nautical Table for ABC problem-4
calculation.

ABC method is to calculate the Azimuth.
A=LHA against to Latitude

B=LHA against to Declination

C=A+B (As normal mathematic) (C-Table)
C=(C-Table entry) C against to Latitude

Name azimuth north or south according to the
name of C (Same name of C)

East or west Depending LHA (If LHA between 0-
180 name

West, If LHA is between 180-360, Name East.
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Table A
Local Hour Angle
45° 48° 46° 47° 47° 48° 48° 49> 50° 51° 52° 53° 54° 55° 56° 57° 58>
Lat. 30 0g' 30" 00' 30" o0 30 oo 00" 00 oo’ Q0 00 00’ oo oo 0o Lat.
314°  314° 313° 313° 312° 312° 311° 311° 310° 309° 308> 307° 306° 305° 304> 303° 302°
o 30 00' 30 00" 30 00 30 00’ 00 o' 00 00’ o0 00 00' 00 00 i
0 0.00 000 000 0.00 000 000 000 000 000 0.00 000 0.0 0.0 0.00 000 000 0.00 0
1 0.02 002 002 002 002 002 002 002 001 001 001 001 001 001 001 001 0.01 X
2 0.03 003 003 0.03 003 003 003 003 003 003 003 003 003 002 00z 002 002 2
3 0.05 005 005 005 005 0.05 005 005 004 0.04 004 004 004 004 004 003 003 3
4 0.07 007 007 0.07 006 006 006 006 006 006 005 0.05 005 005 005 005 004 4
5 009 008 0.08 008 008 008 008 008 007 007 007 007 006 006 006 0.06 0.05 5
6 010 010 0.0 010 0.0 009 009 009 009 0.09 008 008 008 007 007 007 0.7 6
T 012 012 042 011 011 041 011 011 010 010 010 0.09 009 009 0.08 008 0.08 7
8 014 014 0143 013 013 013 012 012 0412 011 011 011 010 0.0 0.09 009 0.09 8
4 016 015 015 015 015 014 014 014 013 013 012 012 012 011 011 010 0.10 9
10 017 047 017 016 016 016 016 015 0156 014 014 043 013 012 012 .11 0.1 10
11 019 019 018 048 0418 018 017 017 016 016 015 015 014 014 013 013 0.2 s
12 021 021 020 020 019 019 019 018 018 017 017 0.6 015 0.5 0.14 014 0.3 12
13 023 022 022 022 021 021 020 020 019 0.9 018 047 017 018 0.16 015 0.4 13
14 025 024 024 023 023 022 022 022 021 020 019 019 018 017 017 016 0.16 14
15 026 026 025 025 025 024 024 023 022 022 021 020 019 019 018 017 0417 15
16 028 028 027 027 026 026 025 025 024 023 022 022 021 020 019 019 0.18 18
17 030 030 029 029 028 028 027 027 026 025 024 023 022 021 021 020 019 17
18 | 032 031 031 030 030 029 0289 028 027 026 025 024 024 023 022 021 020 18
19 | 034 033 033 032 032 031 030 030 029 028 027 026 025 024 023 022 022] 19
20 036 035 035 034 033 033 032 032 031 029 027 026 025 025 024 023 20
21 038 037 036 036 035 035 034 033 032 031 029 028 027 026 025 024 21
22 1040 039 038 038 037 036 036 035 034 033 030 029 028 027 026 025| 22
23 1042 041 040 040 039 038 038 037 036 034 032 031 030 029 028 027 23
24 | 044 043 042 042 041 039 039 037 036 034 032 031 030 029 028 24
25 | 0.46 045 044 043 043 041 041 039 0.38 035 034 033 031 030 029]| 25
26 | 048 047 046 045 045 043 042 041 039 037 035 034 033 032 030]| 26
27 | 050 049 048 048 047 045 044 043 047 038 037 036 034 033 032]| 27
28 | 052 051 050 050 049 047 046 045 043 040 039 037 036 035 033 28
29 | 054 054 053 052 051 049 048 047 045 042 040 039 037 036 035 29
30 057 056 055 054 053 051 050 048 047 044 042 040 039 037 036 30
31 059 058 057 056 055 053 052 050 049 045 044 042 041 039 038 31
32 | 061 060 059 058 057 0.55 054 052 051 047 045 044 042 041 039 | 32
33 | 064 063 062 061 080 057 056 054 0.53 049 047 045 044 042 041 | 33
34 | 066 065 064 063 062 0.60 059 057 055 051 049 047 045 044 042 | 34
35 069 068 066 065 064 0.62 0861 0.59 057 053 0.5t 049 047 045 044 35
36 | 071 070 069 068 0.67 0.64 063 061 059 055 053 051 049 047 045 36
37 074 073 072 070 069 0.67 066 063 061 057 055 053 051 048 047 37
38 077 075 074 073 072 068 068 0.66 063 052 057 055 053 051 049 38
39 080 078 077 076 0.74 0.72 0.70 0.68 0.66 061 059 057 055 053 051 38
40 082 081 080 078 077 0.74 073 070 0.68 L 063 061 059 057 0564 0582 40
4 085 084 082 081 080 077 076 073 070 E 066 063 061 059 0566 0.54 41
42 088 087 085 084 083 080 0.78 076 073 . 068 065 063 061 058 056 42
43 092 090 088 087 085 083 081 078 076 . 070 068 065 063 061 058 43
44 095 093 092 090 088 085 084 081 078 b 073 070 068 065 063 0.60 44
45 088 097 095 093 092 0.88 087 034 081 . 075 073 070 067 065 062 45
46 1.02 100 098 097 095 092 090 087 084 X 078 075 073 070 067 085 46
47 105 104 1.02 100 0.98 095 083 090 0.87 . 081 078 075 072 070 067 47
48 1.09 107 1.05 104 1.02 098 097 093 090 087 084 081 078 075 072 069 48
49 113 111 1.09 107 1.08 1.02 1.00 097 093 080 087 084 081 078 075 072 49
50 117 115 113 111 1.09 A 105 104 100 097 093 09 087 083 080 077 074 50
51 121 119 117 115 113 - 1.09 1.07 104 100 096 083 090 086 083 080 077 51
52 126 124 121 119 117 1156 113 111 107 104 100 09 093 0890 086 083 0.80 52
53 130 128 126 124 122 119 117 115 111 1.07 104 100 096 093 090 086 083 53
54 135 133 131 128 126 124 122 120 115 111 108 1.04 1.00 096 093 089 086 54
55 140 138 136 133 131 129 126 124 120 1.16 112 108 104 100 096 093 089 55
56 146 143 141 138 136 133 131 129 124 120 116 112 108 1.04 1.00 096 093 568
57 151 149 146 144 141 1398 136 134 129 125 120 116 112 1.08 1.04 100 096 57
58 1.57 155 152 148 147 144 142 139 134 130 125 121 116 112 1.08 1.04 1.00 58
59 164 161 158 155 153 150 147 145 140 135 130 125 121 117 112 1.08 1.04 59
60 170 167 164 162 159 15 153 151 145 140 135 131 126 121 117 112 1.08 60
% 134°  134° 133° 133° 132° 132° 131° 131° 130° 129° 128> 127° 126> 125° 124> 123° 122° -
30 00 30 00 30 00' 30 09’ 0o 00 0o 00 00’ 00 oo 00 00
Lat. | 225° 226° 226° 227° 227° 228° 228° 229° 230° 231° 232° 233° 234° 235° 236° 237° 238> | Lat.
30 00’ 30 00' 30 00 30 Q0 00' 00 00 00 00’ 00 00 0o’ 00"
Local Hour Angle
Named opposite o the Latitude, except when the L.H.A. is between 90° and 270°.
360 NORIE'S NAUTICAL TABLES
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CELESTIAL NAVIGATION

Table B

Local Hour Angle

45° 46> 46°  47°  47°  48° 48° 49°  50° 51° 52° 53° 54° 55  56° 57°  58°
Dec.| 30 00 30 00 30 00 30 00 00 00 00 00 00 00 00" 00 00" | Dec
314° 314° 313° 313 312° 312° 309° 308° 307° 306° 305° 304° 303° 302°
|30 oo 30 00 30 oo 00 00 00 00 00 00 00" 00 | °
0 | 000 000 000 000 000 000 000 000 000 000 0.00 000 000 000 | O
1 002 002 002 002 002 002 002 002 002 002 002 002 002 002 1
2 [ 005 005 005 005 005 005 004 004 004 004 004 004 004 004 | 2
3 | 007 007 007 007 007 007 007 007 007 006 006 006 006 006 3
4 | 010 040 010 010 009 0.09 009 009 009 009 009 008 008 008 | 4
s 012 012 012 012 012 012 041 041 011 011 011 041 010 010 | 5
] 015 015 014 014 014 0.4 014 013 013 0413 0613 013 013 012 6
7 | 047 ©17 017 017 017 047 016 016 045 €15 015 015 015 014 | 7
8 | 020 020 019 019 019 019 018 018 018 017 017 047 017 047 | 8
9 | 022 022 022 022 021 021 020 020 020 020 019 019 019 019 | 9
10 | 025 025 024 024 024 024 023 022 022 022 022 021 021 021 10
11 | 027 027 027 027 026 026 025 025 024 024 024 023 023 023 11
12 | 030 030 029 029 029 029 027 027 027 026 026 026 025 025| 12
13 [ 032 032 032 032 031 031 030 029 029 029 028 028 028 027 13
14 | 035 035 034 034 034 034 032 032 031 031 030 030 030 029 14
15 | 038 037 037 037 036 036 034 034 034 033 033 032 032 032 15
16 | 040 040 040 039 039 039 037 036 036 035 035 035 034 034 16 72}
17 | 043 043 042 042 041 041 039 039 038 038 037 037 036 036 17 u
18 | 046 045 045 044 044 044 042 041 041 040 040 039 039 038 18 a2
19 | 048 048 047 047 047 046 0.44 044 043 043 042 042 047 041 19 <
20 | 051 051 050 050 049 049 047 046 046 045 044 044 043 043 | 20 =
21 | 054 053 053 052 052 052 049 049 048 047 047 046 046 045 | 21 T
22 | 057 056 056 055 055 054 052 051 051 050 049 049 048 048 | 22 =
23 | 060 059 059 058 058 057 055 054 053 052 052 051 051 050 | 23 5
24 | 062 062 061 061 060 060 057 057 056 055 058 054 053 053 | 24
25 | 085 065 064 064 063 063 060 059 058 058 057 056 056 055 25 2
26 | 068 068 067 067 086 066 063 062 061 060 060 059 058 058 26 N
27 071 071 070 0.70 0.69 069 066 065 064 063 062 061 0.61 0.60 27 <
28 075 074 073 073 072 072 068 067 067 066 065 064 063 0.63 28
20 | 078 077 076 076 075 0.75 071 070 069 069 068 067 066 065| 29 O
30 | 081 080 08 079 078 078 074 073 072 071 070 070 069 068 | 30 %
31 | 084 084 083 082 081 081 077 076 075 074 073 072 072 071 31
32 | 088 087 08 08 085 084 080 079 078 077 076 075 075 074 | 32 <
33 091 090 080 089 088 087 0.84 082 081 0.80 079 078 077 077 33 o
34 | 095 094 083 092 091 091 087 086 084 083 082 081 080 080 | 34 o
35 | 098 097 097 09 095 094 090 089 088 08 08 084 083 083 35 <
3 | 102 101 100 099 099 098 093 092 091 080 089 088 087 086 | 36
37 | 106 105 104 1.03 102 1.01 097 096 094 093 092 091 090 089 | 37
38 | 140 109 108 107 106 1.05 101 092 098 097 095 094 093 092 | 38
39 | 144 143 192 141 110 1.09 104 103 101 100 099 098 097 095 39
40 [ 148 147 116 115 114 143 108 106 105 104 102 101 100 099 | 40
41 142 1.2 120 119 118 117 112 110 108 1.07 106 105 1.04 1.03 41
42 | 126 125 124 123 122 121 116 114 113 111 110 109 1.07 106 | 42
43 | 131 130 129 128 126 1.25 120 118 147 115 144 112 141 110 | 43
42 | 135 134 133 132 131 130 124 123 121 119 118 116 115 114 | 44
45 140 139 138 137 136 135 129 127 125 124 122 121 119 1.18 45
46 | 145 144 143 142 140 1.39 133 131 130 128 126 125 123 122 46
47 150 149 148 147 145 144 138 136 134 133 1.31 129 128 126 47
48 156 154 15: 1.5: 151 1.49 143 141 139 137 136 134 132 1.31 48
49 [ 161 160 159 157 156 1.55 148 146 144 142 140 139 1.37 136 | 49
50 | 167 166 164 1.63 162 160 159 158 156 153 151 149 147 145 144 142 141 | 50
51 | 173 172 170 169 167 166 165 164 161 159 157 155 153 151 149 147 146 | 51
52 | 179 178 176 175 174 172 171 170 167 165 162 160 158 156 154 153 151 52
53 | 186 184 183 18 180 179 177 176 173 171 168 166 164 162 160 158 156 | 53
54 | 193 191 190 18 187 185 184 182 180 177 175 172 170 168 166 164 162 | 54
55 200 199 197 195 184 192 19 189 186 1.84 1.81 179 177 174 172 170 168 56
56 208 206 204 203 201 199 198 196 194 191 188 186 1.83 181 179 177 175 56
57 | 216 214 242 211 209 207 206 204 201 198 195 193 190 188 186 18 182 | 57
58 | 224 222 221 219 217 215 214 212 209 206 203 200 198 195 193 191 1.89| &8
59 | 233 231 229 228 226 224 222 221 217 214 211 208 206 203 201 198 196 | 59
60 243 241 239 237 235 233 231 229 226 223 220 217 214 21 209 207 204 60
o | 1340 134° 133 1330 132 132° 131° 131° 130° 120° 128° 127° 126° 126° 124° 128° 122°| °
30 00 30 00 30 00 30 00 00 00 00 00 00 00 00 00 00
Dec. | 225° 226° 226° 227° 227° 228° 228° 22¢° 230° 231° 232° 233° 234° 235° 236° 237° 238" | Dec.
3000 30 00 30 00 30 00 00 00 00 00 00" 00" 00" 00 00

Local Hour Angle

Always named the same as the Declination.
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Table C

220 223 226 229 232 235 238 241 244 247 250 253 256 259 262 265 268 | Lat
244 242 239 236 233 231 228 225 223 220 218 216 213 211 209 207 205 0
247 244 241 238 235 233 230 227 225 222 220 218 215 213 211 208 206 8
249 246 243 241 238 235 232 230 227 225 222 220 218 215 213 211 209 | 12
251 248 245 242 240 237 234 232 229 226 224 222 219 217 215 213 210| 14
253 250 247 244 242 239 236 233 231 228 226 224 221 218 217 214 212 16
255 252 250 247 244 241 238 236 233 231 228 226 223 221 219 2186 214 18
258 265 252 249 246 244 241 238 236 233 231 228 226 223 221 219 217} 2
261 258 255 252 249 247 244 241 238 236 233 231 228 226 224 221 219 22
265 261 258 255 253 250 247 244 242 239 236 234 232 229 227 224 222| 24
266 263 260 257 254 252 249 246 243 241 238 236 233 231 228 226 224 25
268 265 282 259 256 253 251 248 245 242 240 237 235 232 230 228 225| 28
270 267 264 261 258 255 252 250 247 244 242 239 237 234 232 230 227 | 27
272 269 266 263 260 257 254 252 249 246 244 241 239 236 234 231 229 28
275 271 268 265 262 259 257 254 251 248 246 243 241 238 236 233 231 29
277 274 271 268 265 262 259 256 253 251 248 245 243 240 238 235 233 | 30
279 278 273 270 267 264 261 258 256 253 250 248 245 242 240 238 235| 3
282 279 276 272 269 266 264 261 258 255 253 250 247 245 242 240 237 | 32
285 281 278 275 272 269 266 263 260 258 255 252 250 247 245 242 240 33
287 284 281 278 275 272 269 266 263 260 258 255 252 250 247 245 242 34
290 287 284 281 278 275 272 269 266 263 260 258 255 252 250 247 245 35

3 250 248 6
296 293 290 287 284 280 277 275 272 269 266 263 261 258 255 253 250 37
300 296 293 290 287 284 281 278 275 272 269 266 264 261 258 256 253| 38
30.3 300 297 293 200 287 284 281 278 275 272 270 267 264 262 259 256| 39
307 303 30.0 207 204 291 287 284 281 279 276 273 270 267 265 262 260 40
311 307 304 301 207 204 201 288 285 282 279 276 274 271 268 266 263 41
315 311 308 304 301 298 295 292 289 286 283 280 277 275 272 269 267 42
319 315 312 308 305 302 299 296 293 290 287 284 281 278 276 273 270 43
323 319 316 313 309 306 303 300 297 294 291 288 285 282 280 277 274} 44
327 324 320 317 314 310 307 304 301 298 295 292 289 286 284 281 2738 45
332 328 325 322 318 315 312 309 305 302 299 296 294 291 288 285 282 | 48
337 333 330 326 323 320 316 313 310 307 304 301 298 295 292 290 287 | 47
342 338 335 331 328 325 321 318 315 312 309 306 303 300 297 294 291 | 48
347 344 340 336 333 330 326 323 320 317 314 311 308 305 302 299 296 | 49
353 349 345 342 338 335 332 328 325 322 319 316 313 310 307 304 301 | 50
358 355 351 348 344 341 337 334 331 328 324 321 318 315 312 309 307 | 51
364 361 357 353 350 347 343 340 337 333 330 327 324 32 318 315 312 52
371 367 363 360 356 353 349 346 343 339 336 333 330 327 324 321 318 53
377 373 370 366 363 359 356 352 349 346 342 339 336 333 330 327 324 54
384 380 376 373 369 366 362 359 355 352 349 346 343 339 336 333 330 55
391 387 384 380 376 373 369 366 362 359 356 353 349 346 343 340 337 56
398 395 391 387 384 380 376 373 370 366 363 360 358 353 350 347 344 | 57
406 402 399 395 391 388 384 381 377 374 370 367 364 361 3B 355 352 | 58
414 410 407 403 399 396 392 389 385 382 378 375 372 369 365 362 359 | 59
423 419 415 411 408 404 400 397 393 390 387 383 380 377 374 370 367 | 60
432 428 424 420 416 413 409 406 402 399 395 392 389 385 382 379 376| 61
441 437 433 429 426 422 418 415 411 408 404 401 398 394 391 388 385 62
450 4468 443 439 435 431 428 424 421 417 414 410 407 404 401 397 394 | 63
46.0 458 453 449 445 441 438 434 431 427 424 420 417 414 410 407 404 64
471 467 463 459 456 452 448 445 441 438 434 431 427 424 421 418 414| 65
482 47.8 474 470 467 463 459 456 452 449 445 442 438 435 432 429 425 66
493 489 486 482 47.8 474 471 467 464 460 457 453 450 447 443 440 437} 67
505 50.1 497 494 490 486 483 479 478 472 469 465 462 459 455 452 449 68
517 514 510 506 50.3 499 495 492 488 485 481 478 475 471 468 485 462 69
530 527 523 519 516 512 509 505 502 498 495 491 488 485 481 478 475| 70
544 540 537 533 529 526 522 519 515 512 508 605 502 499 495 492 489 7
558 554 551 547 544 540 537 533 530 526 523 620 517 513 510 507 504 72
573 569 565 562 559 555 552 548 545 542 538 535 532 529 525 522 519 73
588 584 581 577 574 571 567 564 561 558 554 551 548 545 542 539 535 | 74
603 600 597 593 59.0 587 584 580 677 574 571 568 565 562 559 556 553 | 75
620 617 613 610 607 604 601 598 6594 591 588 6586 582 579 576 673 570 76
637 634 631 627 624 621 618 615 612 609 606 604 601 598 595 592 589 7
654 651 648 645 642 640 637 634 631 628 625 623 620 61.7 614 611 609 78
672 670 667 664 661 658 656 653 650 648 645 642 640 637 634 632 629 79
691 688 686 683 681 678 675 673 670 668 665 663 660 658 655 653 650 80

If A&B have the SAME name - C = (A+B) and C takes the name of A & B.

IfA&B have DIFFERENT names - C = (A ~B) and C takes the name of A or B, whichever is the larger.

The Azimuth is N-or S depending on the name of C and E or W depending on the value of the L H.A.
(E. if the L.H.A. is between 180° and 360°, W.ifthe LH.A. is between 0° and 180°)

NORIE'S NAUTICAL TABLES 389

A, B AND C AZIMUTH TABLES

179



Norie’s nautical Table, ABC tables for Problem-5
Calculation

Norie’s Nautical Table for ABC calculation.

ABC method is to calculate the Azimuth.

A=LHA against to Latitude

B=LHA against to Declination

C=A+B (As normal mathematic) (C-Table)

C=(C-Table entry) C against to Latitude

Name azimuth north or south according to the
name of C (Same name of C)

East or west Depending LHA (If LHA between 0-
180 name

West, If LHA is between 180-360, Name East.

180



CELESTIAL NAVIGATION

Table A
Local Hour Angle

58> 59° 60° 61° 62° 63° 64° 65° 66° 67° 68° 69° 70° 71° 720 73  74°

lat | 00" 00" 00 00 00 00 00 00 00" 00" 00 00" 00 00 00 00 00
302° 301° 300° 209° 298° 207° 296° 295° 204° 203° 202° 201° 290° 289° 286°

2 00' 00" 00" 00 00 00 00 00" 00" 00 00 00 00 _ 00 00
0 {000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 X 0.00
1 (001 001 001 001 001 001 001 001 001 001 001 001 001 001 ; 0.01
2 002 0.02 0.02 002 0.02 0.02 0.02 002 002 0.01 0.01 0.01 0.01 0.01 A 0.01
3 0.03 ©.03 003 003 003 0.03 0.03 0.02 0.02 002 002 002 0.02 0.02 .02 0.02
4 0.04 004 0.04 004 004 0.04 003 003 0.03 003 003 003 0.03 0.02 2 | .02
5 | 005 005 005 005 005 004 004 004 004 004 004 003 003 003 O ; 0.03
6 | 007 006 006 006 006 005 005 005 005 004 004 004 004 004 003 003 003
7 | 008 007 007 007 007 006 006 006 005 005 005 005 004 004 004 004 004
8 0.09 008 008 008 007 0.07 0.07 007 0.06 0.06 0.06 005 005 0.05 005 004 0.04
9 | 010 010 009 009 008 008 008 007 007 007 006 006 006 005 005 005 005
10 {011 0411 010 010 009 009 009 008 008 007 007 007 006 006 006 005 0.05
11 1012 0412 011 011 010 010 009 009 009 008 008 007 007 007 006 006 006
12 | 013 043 042 012 011 0311 010 010 009 009 009 008 008 007 007 006 006
13 [ 014 014 013 013 012 042 011 011 010 010 009 0.09 008 008 008 007 007
14 | 016 015 014 014 013 013 012 042 011 0.1 010 010 009 009 008 008 007
15 | 047 016 015 015 014 014 013 042 012 041 011 010 070 009 009 008 0.08
i6 | 018 017 017 016 015 015 014 043 043 042 042 011 010 0.10 009 0.09 0.08
17 | 039 018 018 017 016 016 015 014 014 043 012 012 011 011 010 009 0.09
18 [ 020 020 019 018 017 047 016 0415 014 014 013 0142 012 011 041 010 0.09
19 [ 022 021 020 019 018 018 017 016 0415 015 014 013 013 042 011 011 010
20 023 022 0.21 020 0.19 0.19 0.18 0.7 0.16 0.15 015 0.14 0.3 013 012 o0mn 0.10
21 | 024 023 022 021 020 020 019 018 0.7 0.16 0.16 015 014 013 012 012 01U
22 1025 024 023 022 021 021 020 019 0.8 0.7 0.16 016 0415 014 013 012 012
23 | 027 026 025 024 023 022 021 020 019 018 0417 0416 0415 015 014 013 012
24 | 028 027 026 025 024 023 022 021 020 019 018 017 016 0415 014 014 033
25 | 029 028 027 026 025 024 023 022 021 020 018 018 0417 016 0.5 014 013
26 | 030 029 028 027 026 025 024 023 022 021 020 019 018 017 016 0715 0.14
27 | 032 031 029 028 027 026 025 O. 023 022 021 020 019 0.18 0417 016 0.15
28 | 033 032 031 029 028 027 026 024 023 021 020 019 018 0417 018 0.5
29 E 032 031 029 028 027 025 024 022 021 018 018 017 0.16
30 033 032 031 029 0.28 026 025 023 0.22 0.20 0.19 0.18 0.17
31 035 033 032 031 029 027 026 024 023 021 020 0.18 0.7
32 036 035 033 032 030 028 027 025 024 022 020 019 0.8
33 037 036 035 033 032 029 028 026 025 022 021 020 019
34 .39 037 036 034 033 0. 030 029 027 026 023 022 021 0419
35 039 037 036 034 O. 031 030 028 027 024 023 021 020
36 040 039 037 035 O. 032 031 029 0.28 025 024 022 021
37 042 040 038 037 035 034 032 030 0.29 0.26 0.24 0.22
38 043 042 040 038 036 035 033 032 030 027 025 0.22
39 045 043 041 039 038 036 034 033 031 028 0.26 0.23
40 047 045 043 041 039 037 036 034 032 029 027 026 024
41 048 046 044 042 041 039 037 035 033 030 028 027 025
42 050 048 046 044 042 040 038 036 035 031 029 028 026
43 052 050 048 045 043 042 040 038 036 032 030 029 027
a4 054 051 049 047 045 043 041 039 0.37 033 031 030 028
45 055 053 051 049 047 045 042 040 0.38 034 032 031 029
a6 057 0.55 053 051 048 046 044 042 040 036 034 032 030
47 059 057 055 052 050 048 046 043 0.41 037 035 033 031
48 062 059 057 054 052 049 047 045 043 038 036 034 032
49 064 061 059 056 054 051 049 046 044 040 037 035 033
50 066 063 0.61 058 056 053 051 048 046 041 039 036 034
51 0.68 066 0.63 060 058 055 052 0.50 0.47 043 040 0.38 0.35
52 071 068 065 062 060 057 054 052 049 044 042 039 037
53 074 0.71 068 065 062 059 056 054 051 046 043 041 0.38
54 0.76 0.73 070 067 064 061 058 056 053 047 045 042 0.39
55 079 076 073 070 067 064 061 058 0.55 049 046 044 041
56 082 079 076 072 069 066 063 060 057 051 048 045 043
57 085 082 0.78 0.75 072 0.69 065 062 0.59 053 0.50 0.47 044
58 089 085 082 078 075 071 068 065 061 055 052 049 046
59 092 088 08 081 078 074 071 067 064 057 054 051 048
60 096 092 088 084 081 077 074 070 066 060 056 053 050
°o| 1220 1210 120°  119° 118°  117°  116° 145° 114° 113° 112° 111° 110° 109° 108° 107° 106°
00" 00' 00 00 000 00 00 00 Q0 00" 00 00 00 00 00 00" 00

Lat. | 238° 239° 240° 241° 242° 243° 244° 245° 246° 247° 248° 249° 250° 251° 252° 253° 254°
00 00" 00" 00" 00 00 00 00 00 00 00 00 00 00 00 Q0 0O

Local Hour Angle

=
8

c
1
2
3
4
S
€
i
g

Lat

Named opposite to the Latitude, except when the LH.Ais between 90° and 270°.
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CELESTIAL NAVIGATION

Tabie B

Local Hour Angle

56" 59°  60° 61° 62 63" 64° 65 66" 67° 68 69° 70° T1° 72 73 74°
00 00 00 00 00 00 00 00 000 00 00 00 00 00 00 00 00
302° 301 300° 299° 298° 297° 286° 295° 294° 293° 292° 291° 290° 289° 288° 287° 286°
00 00 00 00 00 00 00 00 000 00 00 00 00 00 00 00 00
000 000 0.00 0.00 000 000 000 000 000 000 000 000 0.00 000 0.00
002 002 002 002 002 002 002 002 002 002 002 002 002 002 0.02
0.04 004 004 004 004 004 004 004 004 004 004 004 004 004 0.04
006 0.06 0.06 006 006 006 006 006 006 006 006 006 006 006 0.05
008 008 008 008 008 0.08 008 008 008 008 007 007 007 CO7 0.07
010 0.0 0.0 010 0.10 0.0 0.0 0.0 0.10 0.09 0.0¢ 0.09 0.09 0.09 0.09
012 012 0.2 012 012 012 042 022 071 011 071 017 01t OM 0.1
014 0.4 0.4 014 014 014 014 013 013 013 013 013 013 0.3 0.13
017 016 0.6 016 0.6 0.16 018 0.5 045 015 015 015 0.15 G115 0.15
019 018 018 018 018 018 047 017 017 017 017 017 017 017 0.16
021 021 020 020 020 020 049 049 019 049 019 018 019 0.19 0.18
023 023 022 022 022 022 021 021 021 021 021 021 021 020 0.20
025 025 025 O 024 024 024 023 023 023 023 023 023 022 022 0.22
027 027 027 026 026 026 025 025 025 025 025 025 024 024 0.24
029 029 029 029 028 028 028 028 027 027 027 027 027 026 026 0.26
032 031 031 0317 030 030 030 030 029 023 029 029 029 0.2 0.28 0.28
034 033 033 033 032 032 032 032 031 031 031 031 031 030 030 0.30
036 036 035 035 035 034 034 034 033 033 033 033 033 032 032 0.32
033 038 038 037 037 036 036 036 036 035 035 035 035 034 034 034
041 040 040 039 039 039 038 038 038 037 037 037 037 036 036 036
043 042 042 042 041 047 040 040 040 040 039 039 039 038 038 0.38
045 045 044 044 043 043 043 042 042 042 041 041 041 041 040 0.40
048 047 047 046 046 045 045 045 044 044 044 043 043 043 042 0.42
050 050 049 049 048 048 047 047 046 046 046 045 045 045 045 0.44
053 052 051 051 050 050 050 049 049 048 048 048 047 047 047 0.45
055 054 054 053 053 052 052 051 051 051 050 050 050 049 049 0.49
058 057 056 05 055 055 054 054 053 053 053 052 052 052 051 0.51
060 059 059 058 058 057 057 056 056 055 055 055 054 054 054 0.53
063 062 061 061 060 060 059 052 058 058 057 0567 057 056 056 0.55
065 065 064 063 063 062 062 061 061 080 060 059 059 059 058 0.58
068 067 067 066 065 065 064 064 063 0.63 062 062 061 061 061 0.60
071 070 069 069 068 067 067 066 066 065 065 064 064 064 063 0.63
074 073 072 071 07t 070 070 069 068 068 067 067 066 066 0.66 0.65
077 076 075 074 074 073 072 072 071 071 070 070 069 069 068 0.88
080 079 o078 077 076 078 075 074 074 073 073 072 072 071 071 0.70
083 082 081 08 079 079 078 077 077 076 076 075 075 074 0.74 0.73
086 085 084 083 082 082 081 080 08 079 078 078 077 077 0.76 0.76
089 088 087 08 08 08 084 083 082 082 081 081 08 080 079 0.78
092 091t 080 083 08 08 087 08 08 085 084 084 083 083 082 0.81
095 094 094 093 092 091 09 083 08 088 087 087 086 08 085 0.84
099 098 087 09 085 094 083 093 092 091 090 09 089 089 088 088 087
1.03 101 1.00 0699 088 098 0897 09 095 094 0984 093 093 092 091 097 090
106 105 104 103 102 101 100 099 099 098 097 096 096 095 095 094 094
110 109 108 1.07 106 105 104 103 102 101 101 100 099 099 098 098 097
114 113 112 110 1.09 108 107 107 106 105 104 103 103 1.02 102 101 1.00
1.18 117 145 114 113 112 141 110 1.09 109 108 107 106 1.06 105 105 1.04
122 121 120 118 117 116 115 114 143 142 132 1.1 1.0 1100 1.09 1.08 108
126 125 124 123 121 120 119 118 117 116 196 135 114 113 113 112 112
131 130 128 127 126 125 124 123 122 121 120 119 118 117 117 116 116
136 1.3¢ 133 132 1.30 122 128 127 126 125 124 123 122 122 121 120 120
141 139 138 136 135 134 133 131 130 129 129 128 127 126 125 125 1.24
146 144 143 141 140 139 137 136 135 134 133 132 131 131 130 129 128
151 149 148 146 145 144 142 141 140 139 138 137 136 135 135 1.34 133
156 155 1.53 152 150 149 148 146 145 144 143 142 141 140 140 139 138
162 161 159 157 156 154 153 152 151 150 148 147 146 146 145 144 143
168 167 165 163 162 160 159 158 156 156 154 163 152 151 150 149 149
175 173 171 170 168 166 165 164 162 161 160 159 1568 157 156 1.55 1.54
182 180 178 176 174 173 171 170 169 167 166 165 164 163 162 1.61 1.60
189 187 185 183 181 180 178 177 175 174 173 171 170 169 168 167 166
196 194 192 19 188 187 185 184 182 181 179 178 177 176 175 174 173
204 202 200 198 19 194 193 191 19 188 187 186 1.84 183 182 181 180
1220 1210 120° 1M19° 118° 117° 116° 115° 1147 1137 412° 111° 110° 109° 108° 107° 106°
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0o
238°  239° 240° 241° 242° 243° 244° 245° 246° 247° 248" 249° 250° 251° 252° 253" 254°
000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Local Hour Angle

CRNONAWN=O

Dec.

Always named the same as the Declination.
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CELESTIAL NAVIGATION

Table C

lat [ 032 033 034 035 036 037 038 039 040 041 042 043 044 045 046 047 048 | Lat
0 |723 717 712 707 702 697 692 687 682 677 672 667 663 658 653 648 844 | 0

8 724 719 714 709 704 699 694 689 684 679 674 669 665 660 655 650 0648 8

12 | 726 724 716 711 706 701 696 691 686 681 677 672 687 662 658 653 648 12
14 | 728 722 717 712 707 703 698 693 688 683 678 674 669 664 659 655 650 14
16 | 729 724 719 714 709 704 699 694 690 685 680 675 o671 666 661 657 652} 16
18 | 731 726 721 716 714 706 701 696 692 687 682 678 673 668 664 659 655 | 18
20 | 733 728 723 718 713 708 703 899 694 689 685 680 675 671 6686 662 657 | 20
22 | 735 730 725 720 715 714 706 701 697 692 687 683 678 674 669 665 660 22
24 | 737 732 727 723 718 713 709 704 699 695 690 686 681 677 672 668 663 | 24
25 | 738 733 729 724 719 715 710 705 701 696 692 687 683 678 674 669 665| 25
26 | 740 735 730 725 721 716 711 707 702 698 69.3 689 684 680 675 671 667 | 26
27 | 741 736 734 727 722 718 713 708 704 699 695 690 686 682 677 673 668| 27
28 | 742 738 733 728 724 719 715 710 705 701 697 692 688 683 679 675 670 28
20 | 744 739 734 730 725 721 716 712 707 703 698 694 690 685 681 677 672 29
30 | 745 7441 738 731 727 722 718 713 709 705 700 696 691 687 683 679 674 30
31 747 742 738 733 729 724 720 715 711 706 702 698 693 689 685 681 676 31

32 | 748 744 739 735 730 726 724 717 713 708 704 700 695 691 687 683 679) 32
33 | 750 745 741 736 732 728 723 719 715 710 706 702 697 693 689 685 681 33
34 | 751 747 743 738 734 729 725 721 717 712 708 704 700 695 691 687 683 34
35 | 753 749 744 740 736 734 727 723 719 714 710 706 702 698 694 689 685 35
36 | 755 751 746 742 738 733 729 725 721 716 712 708 704 700 696 692 688 36
37 | 757 752 748 744 740 735 731 727 723 719 715 710 706 702 698 694 690 37
38 | 758 754 750 746 742 737 733 729 725 721 717 713 709 705 701 697 693 38
39 | 760 756 752 748 744 740 735 734 727 723 719 715 711 707 703 69.9 695| 39
40 | 762 758 754 750 746 742 738 734 730 726 722 718 714 710 706 702 698 | 40
41 | 764 760 756 752 748 744 740 736 732 728 724 720 716 712 708 705 701 | 41

42 | 766 762 758 754 750 746 742 738 734 731 727 723 718 715 711 707 704 | 42
43 | 768 764 760 756 752 749 745 741 737 733 729 725 722 718 714 710 707 | 43
44 | 770 766 763 759 755 751 747 743 739 736 732 728 724 721 717 713 710| 44
45 | 773 769 765 764 757 753 750 746 742 738 735 734 727 723 720 716 713 45
46 | 775 774 767 763 760 756 752 748 745 741 737 734 730 726 723 719 716| 46
47 | 777 773 769 766 762 758 755 751 747 744 740 737 733 729 726 722 719| 47
48 | 779 775 772 768 765 764 757 754 750 747 743 739 738 732 729 725 722 48
49 | 781 778 774 774 767 764 760 756 753 749 746 742 739 736 732 729 725 49
50 | 784 780 777 773 770 766 763 759 756 752 748 745 742 739 735 732 729 | 50

51 | 786 783 779 776 772 769 766 762 759 755 752 749 745 742 739 735 732 51

52 | 789 785 782 77.8 775 772 768 765 782 758 755 752 748 745 742 739 735| 52
53 | 791 788 784 781 778 77.4 771 768 765 761 758 755 752 748 745 742 739| 53
54 | 793 790 787 784 781 777 774 774 768 765 761 758 755 752 749 746 742 54
565 | 796 793 790 786 783 780 777 774 771 768 765 761 758 755 752 749 746 | 55
56 | 799 795 792 789 786 783 780 777 774 771 768 765 762 759 756 753 7501 56
57 | 801 798 795 792 789 786 783 780 777 774 771 768 765 762 759 756 753 57

58 | 804 801 798 795 792 789 786 783 780 777 775 772 769 766 763 760 757 | 58
50 | 806 804 801 798 795 792 789 786 784 781 778 775 772 770 767 764 761 | 59
60 | 809 806 804 801 798 795 792 790 787 784 781 779 778 773 77.0 768 765| 60
61 | 81.2 809 806 804 801 798 796 793 790 788 785 782 780 777 774 772 768 | &1

62 | 815 812 809 807 804 801 799 796 794 791 788 786 783 781 778 776 773| 62
63 | 817 815 812 810 807 805 802 800 797 795 792 790 787 785 782 780 777 63

64 | 820 818 815 813 810 808 805 803 801 798 796 793 791 788 786 784 781 | 64

65 | 823 821 818 816 813 811 809 806 804 802 799 797 795 792 790 788 785| 65
6 | 826 824 821 819 817 814 812 81.0 808 805 803 801 799 796 794 792 790| &
67 | 829 827 824 822 820 818 816 813 811 809 807 805 802 800 798 796 794 67
88 | 832 830 827 825 823 821 819 817 815 813 811 808 806 804 802 800 798 68
69 | 835 833 831 829 826 824 822 820 818 81.6 814 812 810 808 806 804 802 69
70 | 838 836 834 832 830 828 826 824 822 820 818 816 814 813 811 809 807 | 70

71 | 841 839 837 835 833 831 829 828 826 824 822 80 818 817 815 813 811 7

72 | 844 842 840 838 837 835 833 831 830 828 826 824 823 821 819 817 81.6| 72

73 | 847 845 843 842 840 838 837 835 833 832 830 828 827 825 823 822 820 73

74 | 850 848 846 845 843 842 B840 839 837 836 834 832 831 829 828 826 825 74
75 | 853 851 850 84.8 847 845 844 842 841 839 838 836 835 834 832 831 829 75
76 | 856 854 853 852 850 849 847 846 845 843 842 841 839 838 837 835 834 76
77 | 859 858 856 855 854 852 851 850 849 847 846 845 843 842 841 840 838} 77
78 | 862 861 860 858 857 856 855 854 852 851 850 849 848 847 845 844 843 ) 78
79 | 865 864 863 862 861 860 859 857 856 855 B854 853 852 851 850 849 848 | 79
80 | 868 867 866 865 864 863 862 861 860 859 858 857 856 855 854 853 852 80

If A&B havethe SAME name - C = (A+B) and C takes the name of A&B.
IfA&B have DIFFERENT names :- C. = (A~ B) and C takes the name of A or B, whichever is the larger.
The Azimuth is N or S depending on the name of C and E or W depending on the value of the LH.A.

(E.ifthe LH.A. is between 180° and 360°,

W.ifthe LH.A. is between 0° and 180°)

NORIE'S NAUTICAL TABLES 381

A, B AND C AZIMUTH TABLES

183




Norie’s nautical Table, True Azimuth Rising and
setting Problem-6 Calculation

Norie’s Nautical Table for Amplitude calculation

Amplitude= True azimuth at rising and setting
Against the Latitude.

Name amplitude north or south depending on
name of declination (same Name)
east or west Depending whether it is rising or
setting. (E if rising and west if setting)
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CELESTIAL NAVIGATION

True Azimuths at Rising and Setting
True Zenith Distance = 90°

55.0
55.5
56.0

57.0

57.5
58.0

59.0
59.5
80.0

Declination
25° 25-5°

21:6° 22° 22:5% 123° 23:5°  24° 24°5°
g T g g g g g O
685 680 675 670 665 660 655 650 645
685 680 675 670 665 660 655 650 645
684 679 874 669 664 659 654 649 644
684 679 674 669 664 659 654 649 643
683 678 673 668 663 657 652 647 642
682 676 671 666 661 656 651 646 64.1
680 675 670 665 659 654 649 644 639
678 673 668 663 657 652 647 642 637
676 671 665 660 655 650 644 639 634
67.3 668 663 657 652 647 641 636 631
67.0 665 66.0 654 649 644 638 633 627
669 663 658 653 647 642 636 631 625
66.7 662 656 651 645 640 634 629 623
665 66.0 654 649 643 638 632 627 621
66.3 658 652 647 641 636 630 624 619
66.1 656 650 645 639 633 628 622 616
659 654 648 642 637 631 625 620 614
657 651 646 640 634 628 623 617 611
855 649 643 637 632 626 620 614 608
652 646 641 635 629 623 617 61.1 605
650 644 638 632 626 620 614 608 602
647 6841 635 629 623 617 611 605 599
644 638 632 626 620 613 607 601 595
641 635 629 622 616 610 604 597 591
63.8 631 625 619 613 606 600 594 587
634 628 621 615 609 602 596 589 583
631 624 618 611 605 598 592 585 57.8
627 620 614 607 600 594 587 581 574
623 616 609 603 596 589 582 576 56.9
619 612 605 598 591 584 578 571 564
614 607 600 593 586 579 572 565 558
609 602 595 588 581 574 567 559 552
60.5 69.7 590 583 575 568 561 553 546
599 592 584 577 570 562 555 547 539
594 586 579 571 663 556 548 540 532
588 580 572 565 557 549 541 533 525
582 574 566 558 550 542 533 525 517
575 567 559 550 542 534 526 517 509
56.8 560 551 543 534 526 517 508 500
560 552 543 534 526 517 508 499 49.0
552 544 535 6528 517 507 498 489 480
548 539 530 6521 512 502 493 484 474
544 535 525 516 507 497 488 478 468
53.9 53.0 521 511 502 492 482 472 462
535 525 516 506 496 487 477 467 456
530 620 511 501 491 481 471 460 450
525 515 505 495 485 475 464 454 443
520 510 500 489 479 469 458 447 436
514 504 494 483 473 462 451 440 429
50.9 498 48.8 477 466 455 444 433 422
503 492 481 471 460 448 437 425 414
49.7 486 475 464 453 441 429 417 405
490 479 468 457 445 433 421 409 397
484 473 461 449 437 425 413 400 387
477 485 454 442 429 417 404 391 378
470 458 4486 433 421 408 395 381 368
462 450 438 425 412 399 385 371 357
455 442 429 416 403 389 375 360 345
446 433 420 407 393 378 364 349 333
438 424 411 397 382 367 352 336 320
429 415 401 386 371 356 340 323 306
21-5° 22° 22:5° 23" 235° 24° 245°  25° 255°

26°
0
64.0
64.0
63.9
63.8
63.7

636
634
63.1
629
626

62.2
62.0
618
616
61.3

61.1
60.8
60.5
60.2
59.9

59.6
59.2
58.9
585
58.1

57.6
57.2
56.7

55.7
55.1

53.9
53.2
525

517
50.9
50.0

48.1

470
46.4
458

446

439
432
425
41.8
410

402
39.3
38.4
37.4
36.4

353
342
33.0
317
303
287

267

Lat.
26:5° _27° 27:5° 28° 28'5° 29° K
g O g O g g g
635 630 625 620 615 610 Q
635 630 625 620 615 61.0( 2
634 629 624 619 614 609 4
633 628 623 618 613 608 6
632 627 622 617 612 607 8
63.1 625 620 615 61.0 605 10
629 623 618 613 608 603 12
626 621 616 611 605 60.0 14
623 618 613 608 602 597 16
620 615 810 604 599 594 18
617 611 606 600 595 589 20
614 609 604 598 593 587 21
612 607 601 596 590 585 22
610 604 599 593 588 582 23
60.8 602 596 591 585 57.9 24
605 599 504 588 582 577 25
602 597 591 585 57.9 574 26
599 594 588 582 576 570 27
596 591 585 579 57.3 567 | 28
59.3 587 581 5675 569 563 | 29
590 584 578 572 566 56.0 30
5866 580 574 568 562 556 31
583 576 57.0 564 558 551 32
579 572 566 560 553 547 33
574 568 562 555 549 542 34
570 563 557 550 544 537 35
565 559 552 545 539 532 36
56.0 554 547 540 533 526 37
555 548 541 534 527 520 38
550 543 535 528 521 514 39
544 537 529 522 515 507 | 40
538 530 523 515 6508 500 41
531 523 516 508 501 493 | 42
524 516 50.8 501 493 485 43
517 509 501 493 484 476 44
509 501 492 484 476 467 | 45
50.0 492 483 475 466 457 46
49.1 483 474 465 456 447 47
482 473 484 454 445 436 | 48
471 462 453 443 433 424 49
46.0 451 441 431 421 410 | 50.0
455 445 435 424 414 403 | 505
448 438 428 418 407 396 | 51.0
442 432 421 410 400 388 | 515
436 425 414 403 392 381 | 520
429 418 407 395 384 372/ 525
421 410 399 387 375 363 53.0
414 402 391 379 367 354 | 535
406 394 382 37.0 357 344 | 54.0
398 386 373 361 347 334 | 545
389 377 364 351 337 323 550
380 367 354 340 326 311 555
371 357 343 329 314 299 | 56.0
361 347 332 317 302 286 | 565
350 335 320 305 288 27.1| 57.0
339 323 308 291 274 255|575
326 311 294 276 258 238 | 58.0
314 297 279 260 240 219 585
300 282 263 243 221 19.7 | 59.0
285 266 245 223 198 17.2| 595
268 248 226 201 174 142 | 600
26:5° 277 27528 28'5° 29°
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24. Actual compass error log book

VISIY | MO [ T |AS0 MSTIMOTITT0| (uy)ung 0%t | Tt T[0T (0009 MOL9ELE0| NOCSOSE | OOBRTIZ [510/L0/%0] 9
VISLY | Lu0d | T |39 sl MIT| 160 (ZvINnS 09| €9 € | 00 | 0% [MOBHD| SKHI0 | 008660 [s100/0/0] €
VISIV | G8IS | T |[d€¥|3L9)TTL|HED| IHANG OLeE| [%¢ [BU| 091 | OMU (MFORRL| NYEH | %600 [00/l/| F
e " ; ’ ) ;
g 1804 | T |MET(AEP| AT |HIT| VOIES 0| el 6800 | 0607 | OTZ |A00FI0 | NOTOLGE | FTL |6L0C/L/0 €
oY 15A
SumoysA | QRIS | T |4TTMTON M8 (10| NOOW Ve | 108 TTE | O0GEE | OUE [MZTST| NI9TI% | QOHTT [W00/20/%) T
duyonng) M0d | T | 360 Mes ML | T60| (2v)NDS bt | oo 618 0% 018 [MOSTID| NEGL9L | COIFLL |6l0c/i0/cof T
B!
i \/
SRVIR VR mwﬁ,wz A | INVLSDUAD) WM% (INVIS|ONAD| IMdL | IML | ONVIS) O¥AD] ONOT 1¥7] o | ava o
ATV b0} E ONIVAY ONIAVIH SdIHS NOLLISOd SdIHS
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