
"J,

THE ASTRON BAY PROSPECT
Kenora, Ontario

GEOPHYSICAL REPORT

Prepared For

ARLINGTON RESOURCES INC.

Suite 519, 2275 Lakeshore Blvd., West
Etobicoke, ON

M8V 3Y3

Surveyed By

LANCASTER HOLDINGS INC. 
Toronto, ON

T K E N O F" i~A"-"~ i K '- r i r

z (j

4
LANCASTER HOLDINGS INC. 

April 31, 1997

52E10SE0002 2.17506 WILEY BAY 010



TABLE OF CONTENTS

1.0 INTRODUCTION

1.1 1997 EXPLORATION PERSONNEL

1.2 EXPLORATION SUPPORT 8t SURVEY

2.0 PROPERTY LOCATION

2.1 ACCESS

3.0 LOCATION MAP

3.1 PHYSIOGRAPHY

4.0 GENERAL GEOLOGY

4.1 GEOPHYSICS

4.2 RECOMMENDATIONS

4.3 EXPENDITURES

5.0 CERTIFICATION

6.0 GEOPHYSICAL MAPS 
 (Enclosed in pouch)

52E10SE0002 2.17506 WILEY BAY 0 10G



LIST OF MAPS

MAP NO. 1

MAP NO. 2

MAP NO. 3 CLAIM NO. 1218086

MAP NO. 4 CLAIM NO. 1178137

MAP NO. 5 CLAIM NO. 1218086

MAP NO. 6 CLAIM NO. 1178137

PROPERTY MAP

LOCATION MAP

ELECTROMAGNETIC

ELECTROMAGNETIC

MAGNETIC

MAGNETIC

APPENDIX

APPENDIX A

APPENDIX B

EM16 VLF-EM

MAGNETOMETERS



Ontario
GEOLOGY AND

PRINCIPAL MINERALS
OF ONTARIO

Major Mineral Deposits 
Past and Present

Gold

Silver 

A Iron 

T Copper-Nickel

Zinc-Copper

Platinum-Palladium 

4- Uranium

Industrial Minerals

Scale 1 :8 000 000

O 50 100 150 200 Kilometres 

150 Miles

LEGEND11

PHANEROZOIC 
MESOZOIC 

CRETACEOUS

Sedimentary rocks

PALEOZOIC 
DEVONIAN SUPERIOR AND SOUTHERN PROVINCES

NEO-TO MESOPROTEROZOIC 

^^^1 Felsic intrusive rocksSedimentary rocks 

SILURIAN

Sedimentary rocks

CWDOVICIAN
Sedimentary rocks

Mafic intrusive rocks 

Volcanic and sedimentary rocks 

PALEOPROTERO2OIC

Mafic intrusive rocksCAMBRIAN
Sedimentary rocks

Metasedimentary and metavolcanic 
rocks

PRECAMBRIAN
GRENVILLE PROVINCE 

PROTEROZOIC
NEO- TO MESOPROTEROZOIC

Migmatitic rocks and gneisses

Mafic to ultramafic pfutonic 
rocks

Felsic plutonic rocks, derived 
gneisses and migmatites

Metavolcanic and 
metasedimentary rocks

SUPERIOR PROVINCE 
ARCHEAN

NEO- TO MESOARCHEAN 
|3S|S8| Massive to foliated granodiorite to

[ l Foliated to gneissic tonalite to 
i  -^ l granodiorite

l ^Ipl Metasedimentary rocks and derived 
l : ^-- ''\ gneisses

^^HH Metavolcanic and metasedimentary 
E^^^H rocks

MESOARCHEAN
Metavolcanic and metasedimentary 
rocks

3 Phanerozoic units are lithostratigraphic, 
whereas Precambrian unils are lithologic.

  1995 Queen's Printer for Ontario 

Printed in Ontario, Canada



1.0 INTRODUCTION

Lancaster Holdings Inc., of Toronto, Ontario was hired on a contract basis by 
Arlington Resources Inc., to conduct a geophysical program on the Astron Bay 
Prospect located in the Townships of Astron Bay and Wiley Bay. The property consists 
of two (2) unpatented mining claim blocks containing 24 mineral claims in the Kenora 
Mining Division of northwestern Ontario.

This report describes the 1997 winter geophysical program carried out and 
consisted of a Magnetometer Survey and a VLF Survey. The results of the program are 
contained herein, and on the accompanying maps.

The survey took place on the two (2) claim blocks, numbered 1178137 and 
1218086 respectively.

1.1 1977 EXPLORATION PERSONNEL

The people directly involved in the program were all contractors employed by 
Lancaster Holdings Inc., of Toronto, Ontario and they are listed below.

ROBERT J. MAJOR PROJECT SUPERVISOR b SENIOR TECHNICIAN

BRUCE LAVALLEY ASSISTANT TECHNICIAN

THOMAS BEAUVAIS LABOURER

1.2 EXPLORATION SUPPORT 81 SERVICES

ROBERT J. MAJOR, BRUCE LAVALLEY,

LAKE OF THE WOODS FREIGHT SERVICES INC.

WATER C. MARTIN



2.0 LOCATION

The property, the ASTRON BAY PROSPECT is located in the Kenora Mining 
Division approximately thirty-two (32) kilometres south of the City of Kenora, Ontario. 
It consists of two (2) 1200 meters by 800 metres contiguous claim blocks that cover 
approximately 9807o of Deadbroke Island and 10007o of Red Rock Island.

The property is outlined on the Province of Ontario maps numbered G-2602, 
G-2657 and on the compilation map provided herein.

2.1 ACCESS

In the winter access to the property is by means of automobile or snowmobile, 
preferably a 4X4, on a fully maintained winter ice road from the City of Kenora to within 
3 kilometres of the claims. The remaining distance can be reached by plowing an 
additional ice road close to the property and by snowmobiling the rest of the way to the 
mineral claims.

In the summer access to the property is obtained by sea plane or watercraft, via 
the City of Kenora or from Sioux Narrows, Ontario.

3.0 PROPERTY

The property as acquired from Lancaster Holdings Inc., consists of 2 claim blocks 
totalling 24 mineral claims, located in the Kenora Mining Division. The status of the 
claims or any underlying royalties associated with them have not been reviewed and 
accordingly no opinion is expressed.
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3.1 PHYSIOGRAPHY

The Astron Bay group of claims lie almost entirely in Astron Bay Township, with 
the exception of the northern boundary of Claim 1178137, which extends into Wiley Bay 
Township.

The property is completely surrounded by water, Lake of the Woods. Ground 
terrain varies, with forest cover being mainly coniferous. Forest cover in this region 
consists of Jack Pine, Balsam, Poplar, Birch with a heavy cover of Willows. Lake of the 
Woods is a well recognized tourist area in the summer months for both Canadians and 
Americans.

The islands are typical of precambrian terrain, having a broad rolling topography 
with a general cover of glacial deposit. The topography reflects the underlying bedrock 
structures.



4.0 GENERAL GEOLOGY

Thompson 1937, Fraser 1945, Ayer 1985 
Report File No. 5664 page 109

The area is underlain by archean supracrustal and intrusive rocks.

The supracrustal rocks of east-trending volcanic and sedimentary rocks regionally 
metamorphosed to greenschist facies and are intruded by the Aluneau Batholith to the 
south, and the Viola Lake and Red Cliff Bay stocks to the east.

The Dead Broke Island occurrence occurs within intermediate volcanic rock cut 
by mafic alteration zones and porphyry dikes.

The mineralization occurs as disseminated pyrite within irregular quartz veins in 
and around two east trending quartz biotite porphyry dikes.

Ontario Bureau of Mines 1893 
Volume No. 2 page 232

The Dead Broke Mines

The Dead Broke Mine is located about 22 miles in a southernly direction on from 
Rat Portage, and is owned by Jeff Heldrith. Work on this mine was commenced in April 
with 10 men, the vein has been stripped 50 feet in length and nearly the same distance 
in width.

An open cut has been made 20 feet in length, 12 feet in width and a few feet in 
depth. About 75 tons have been removed and showing by frequent assay from S7.00 
to S133.00 per ton. 25 Tons of the ore have been taken to the Reduction Works to 
obtain a mill run.

The work was interfered with by inflow of water and a new opening has been 
made at a distance of 130 feet from the former one, and the tunnel has been driven in 
25 feet. It was intended to work the property on an extensive scale.



LEGEND

Superior

- — Proterozoic

Mafic and related 
intrusive rocks

Sibley Gp.: conql. 
sandstone, shale

Sedimentary rocks 

------ Archean

Muscovite -bearing 
granitic rocks

Tonalite SLiite

Mafic and ultramafic 
r o c l- s

MigiTiatized 
supracrustal racks

l Metasedirnentary rocks

IvI-Xv/l helsic to intermediate
'"•'•'•'•'•' me! a volcanic rocks

Ma M r. to intermediate 
rncluvolcainr fock,!:'

kilometres



4.0 GENERAL GEOLOGY (Cont'd) 

"Dead Broke"

R. V. Gja PH.D, P. Eng. 
September 1973

In 1982, Slaught, the mining inspector of the area, made the following comments 
on the property; "The vein has been stripped 50 feet in length and nearly the same in 
width. The open cut has been made 20 feet in length, 12 feet in width and few feet in 
depth from which about 75 tons of ore have been removed. Showing by frequent assay 
ranged from 37.00 to S133.00 per ton."

These assay values represent gold values ranging from 0.35 ounces per ton to 
6.6 ounces per ton. The previously mentioned open cut was not recognized during the 
1936 investigation for the geological report of the area, nor was it seen during the 
staking of the island for the Golden Phoenix Consortium. The geological map indicates 
only one showing on the island that coincides with a short adit driven into a porphyritic 
intrusive, containing quartz veins but with only very slight sulphide mineralization. 
Perhaps the open pit mentioned by slaught was located in this area before the adit was 
driven.

On top of the hill, approximately 150 feet northwest of the adit is a small trench 
showing a quartz vein accompanied by pyrite and minor sulphides that is covered with 
overburden.



4.1 GEOPHYSICS

The purpose of the company's geophysical program carried out on the Astron Bay 
Prospect was threefold:

1. To verify possible mineralization occurrences extending from the land into 
the lake.

2. To identify possible gold bearing shear zones.

3. To outline possible economic mineral concentrations.

A baseline was established on claim number 1178137 with the 0+00 point of the 
baseline established at the entrance of the adit to 9+00 east.

Crosslines were established at 50 metre intervals with stations chained at 25 
metre spacings. The baseline lies at 110 degrees SE.

A baseline was established on claim number 1218086 with the 0+00 point of origin 
being on the south west side of Red Rock Island and extending to 17+00 east. The 
baseline azimuth is 245 degrees SW.

Crosslines were established at 50 metre intervals with stations chained at 25 
metre spacings.

Electromagnetic Survey

The geophysical survey was carried out using a Geonics EM-16 instrument, 
calibrated to the Cutler Maine transmitting station at 24.0 kilohertz.

Magnetometer Survey

A Barringer Proton Magnetometer, model GM-122 was adapted to a Canadian 
Mining Geophysics MR-10 to conduct the survey.

The base magnetometer was adjusted to a 15 second integration time for control 
of the diurnal corrections. Diurnal corrections were calculated +I- five gammas from 
each reading conducted in this magnetic survey.
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4.1 GEOPHYSICS (Cont'd)

A Geometrics Proton GS-186 was utilized for the field survey calibrated in 
conjunction with the base unit, Barringer Proton magnetometer.

The MR-10 Magnetometer Recorder is a micro processor contoured instrument 
designed to be connected to virtually any of the proton precision magnetometers 
presently available. The MR-10 does not contain a magnetometer itself. An additional 
connector is added to a Goemetrics, Urtec or Scintrex portable magneometer, while the 
Barringer GM-12 or the GSM-8 from Gem Systems comes from the factory with the 
necessary connector installed.

The concept behind the MR-10 is related to the nature of magnetic noise. The 
magnetic field of the earth, although essentially a stable DC field, like that of a small bar 
magnet, occasionally has fluctuations in strength (called noise) which can be traced from 
a fraction up to several times the magnitude of the real anomalies that are being 
mapped.

One way to set the true difference in magnetic field strength between two adjacent 
survey stations, expressed in gammas as measured by a portable magnetometer, is to 
make simultaneous measurements with two magnetometers with one instrument located 
at each station.

Claim #1178137

A strong response was obtained by both electromagnetic and magnetic surveys 
on baseline 0+00 on the lakeshore starting from the east edge of the adit for a distance 
of approximately 200 metres in length, with a width of up to 40 metres.

Claim # 1218086

No geophysical response of any consequence was obtained by the geophysical 
survey carried out on the lake south of Red Rock Island.
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4.2 RECOMMENDATIONS

Claim No. 1178137

Due to the positive responses of the electromagnetic and magnetic surveys 
carried out on the ice east of the known mineralized adit. Further exploration is 
warranted, it is suggested that a baseline be established on the east side of the adit to 
the west side of the island. Crosslines are recommended to be cut to the north and 
south shores at 50 metre spacings, and all stations chained at 25 metre intervals.

A detailed geophysical survey should be carried out with both electromagnetic and 
magnetic instruments.

Claim No. 1218086

Due to the weak or practically negative response on the electromagnetic and 
magnetic surveys on the grid, no further exploration is recommended at this time in the 
immediate area of the survey.

An exploration program, consisting mainly of geophysical mapping, prospecting 
and ground geophysics, is recommended in the fall on Red Rock Island itself.



4.3 EXPENDITURES

Claim No. 1178137

Magnetometer 8* VLF surveys, establishing grids
37,095

Claim No. 1218086

Magnetometer fc VLF surveys, establishing grids
37,678

Ice Road plowing and maintenance 31.150 

Accommodations b Meals (3 men) 21 days 36,300

Mobilization and demobilization 31,200

Truck rental 21 days @ 375 day 31,575

Ski-doo rental 21 days @ 350 per day 31,050

Fuel and oil 3 750

Labour 21 days @ 3125 per day 32,625

Drafting b report writing 31,250

Contingency 10 07o 33.067

Total 333.740



5.0 CERTIFICATION

l ROBERT J. MAJOR of Wawa, Ontario hereby certify that:

1. l have been practising in my profession for over 40 years in Ontario, 
Quebec, Saskatchewan, British Columbia, New Brunswick, North West 
Territories and the United States of America.

2. l have been employed directly with Noranda Mines Ltd., Mattagami Lake 
Mines, Claude Resources Inc., Shane Resources Inc., Arista resources Inc., 
Eldorado Nuclear Limited, Patricia Mines Inc., Gulf Minerals, Corona 
Corporation, and self employed with Major Management Exploration 
Services and currently with Lancaster Holdings Inc.

3. l have based my recommendations contained in this report on knowledge 
of the area, my previous experience and on the results of the exploration 
program conducted on the property during 1995, 1996 and 1997.

4. l hold no interest in this property, nor do l expect to receive any 
consideration from the same.

Dated this day of April, 1997. 
at Wawg, Ontario.

ROBERT JANIAJOR



PORTFOLIO OF 

ROBERT J. MAJOR

ROBERT (BOB) MAJOR has been involved with many different aspects of the 
mining industry for the past forty years. Numerous accomplishments and successes 
have followed him throughout his entire career. During this period of time, he has 
gained invaluable experience in many different phases of the mining industry. 
Experiences varying from prospecting, claim staking, geochemical surveys, overseeing 
exploration field crews, mill operating, mill foreman, assay laboratory foreman to 
spending four years in a laboratory with Noranda Mines Ltd.

In 1979, Bob Major formed and still operates his own company, Major Geophysics 
Ltd., which carries out contract exploration programs across Canada.

Included below are the different Corporations that Bob has been involved with, 
plus some of his duties and various accomplishments.

1952 -- Geo-Technical Development of Canada

Geophysical Instrument Technician
Legal surveying
working with Nick Nichols from England who is a Doctor of
Geophysics and specialized in magnetic fields. Dr. Nichols was brought
to Canada specifically to teach magnetometer.
Dr. Nichols was involved in research on the Rock of Gibraltar. He also
researched in Egypt for buried sphinx and tombs.
Since such learning, Bob has taught Magnetic work.

1953 -- McPhar Geophysics

Geophysical contracting firm
forty chief field services and instructor
Magnetometer work, a newly developed field in Geophysical science.
From his teachings from Dr. Nichols, he now instructed other technicians.
Researched on Electro Magnetic Deep Penetration
Bob was the first person to use this technology and introduced it to the
mining industry in Canada. Bob's fist major find was Geco Mines, a major
copper discovery; which is still owned and operated by Noranda Mines Ltd.



Robert J. Major
Portfolio 
Cont'd

1954 -- Cremac Surveys

1955
Field supervisor and instructor 
Research only 
No discoveries.

1956 — Mining Corporation of Canada (Noranda)

1962
Field supervision in geophysics
Research
Land acquisition
Evaluating properties for options across Canada
Assistant Chief Geophysicist for Canada
Assistant to Jack Britton, Chief Geophysicist.

1962 - Noranda Lab Chemistry

1966
Assayer for all base metals
Instructor on X-ray instruments for assaying
did metallurgical reports for a smelter
Research.

1966 - Mattagami Lake Mines

1968
Field Supervisor and instructor in charge of complete program
Evaluating and acquiring properties
Totally responsible for the Matabi Lake Mine discovery (Ignace, Ontario);
still operating today
Also spotted the first drill holes.

1968 ~ Canadian Superior
(U.S. Oil Company, Mineral Branch)



Robert J. Major
Portfolio 
Cont'd

1971
Field Supervisor in Geophysics
Evaluating and acquiring properties
Researched in Northern B.C., North West Territories and Iron Caps in Idaho
Gulf Minerals.

1977
In charge of organizing and setting up and carrying out integrated
exploration programs, diamond drill programs, land acquisition,
administration and supervision of large exploration camps, air
transportation contractors, geophysical contractors and drilling contractors.
Hired as trouble shooter for Canada (axeman)
In charge of geophysics, geological field parties
Designating areas for prospecting parties
Overseeing 12 drill crews
Also in charge of 24 technical out-camps in Saskatchewan
In charge of Ennedai Lake, N.W.T., a major exploration camp for base
metals.
Had major uranium discoveries in Northern Saskatchewan for Gulf Minerals:

1. Raven
2. Horseshoe
3. West Bear
4. Eagle Point

Promoted to Gulf Minerals' head office in Toronto - after a brief stay, 
he resigned.

1978 - Eldorado Nuclear Limited (Ottawa)

Field Supervisor of Canada 
General exploration in all fields 
Resigned Spring of 1979.



Robert J. Major
Portfolio 
Cont'd

1979 - Major Geophysics Ltd.

formed and still operates this company
Serves as an exploration consultant for Corona Corporation in their gold
and diamond exploration programs in Manitoba, Saskatchewan and North
West territories
Contracts out for other major mining Corporations; consulting in geophysics
and permafrost drilling (diamond drilling)
Contracted out for Canoxy Petroleum (uranium), at which time he
discovered the Moffat Lake and Candy Lake finds in Northern
Saskatchewan, which is now owned by Minatco Corporation and other joint
ventures.

1991
Bob did the geophysics and spotted the first drill hole for the Prince
Albert find (diamond mine for Corona Corporation)
This past summer, Bob completed the geophysical surveys and evaluated
properties for diamond exploration across the Arctic Coast for Corona
Corporation.

1995
Ongoing consulting geophysics and property management for several 
resource based Canadian private and public companies. 
Recently he assisted the President of Patricia Mines Inc., formerly Arista 
Resources Inc., with the acquisition of the Island Gold Project formerly 
the Kremzar Property and Gold Mine.

302 - 385 Kingsmere Blvd. 
Saskatoon, Saskatchewan 
S7J 4J6
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PRINCIPLES OF OPERATION

The VLF-transmitting stations operating for communications 
with submarines have a vertical antenna. The Antenna current 
is thus vertical, creating a concentric horizontal magnetic 
field around them. When these magnetic fields meet conduc 
tive bodies in the ground, there will be secondary fields 
radiating from these bodies. (See Figures 3 i 4). This 
equipment measures the vertical components of these secondary 
fields.

The EM16 is simply a sensitive receiver covering the fre 
quency band of the VLF-transmitting stations with means of 
measuring the vertical field components.

The receiver has two inputs, with two receiving coils built 
into the instrument. One coil has normally vertical axis 
and the other is horizontal.

The signal from one of the coils (vertical axis) is first 
minimized by tilting the instrument. The tilt-angle is 
calibrated in percentage. The remaining signal in this coil 
is finally balanced out by a measured percentage of a signal 
from the other coil, after being shifted by 90 . This coil 
is normally parallel to the primary field,(See instrument 
Block Diagram - Figure 2).

Thus, if the secondary signals are small compared to the 
primary horizontal field, the mechanical tilt-angle is an 
accurate measure of the vertical real-component, and the 
compensation Ti/2-signal from the horizontal coil is a measure 
of the quadrature vertical signal.

Some of the properties of the VLF radio wave in the ground 
are outlined by Figures 4 thru 9.

ACCOMPANYING NOTES FOR FIGURES 2-9

FIGURE 2 is the block diagram of the EM16. The diagram is 
self-explanatory. Both the coils (reference and 
signal coil) are housed in the lower part of the 
handle. The directions of the axis of the coils 
are as follows: The reference coil axis is basi 
cally horizontal and is kept more or less parallel 
to the primary field during measurement. The 
signal coil is at right angles to the reference 
coil and its axis is, of course, vertical.

The signal amplifier has the two inputs, one 
connected to the signal coil and one to the refer 
ence channel. By tilting the coils, the operator 
minimizes the signal from the signal (vertical 
axis) coil. Any remaining signal is reduced to 
zero by the quadrature control in the reference 
channel. The signal amplifier has zero output
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MAGNETOMETERS

Instrument Use
The common types of portable magnetometers in use 
today are fluxgate, proton precession, Schmidt field 
balance, dip needle and other special purpose instru 
ments. Field balances and dip needles are mechanical 
devices comprised of pivoted magnets measuring vertical 
or horizontal intensity or field direction, and are not 
much used today being replaced by the more sensitive 
and less cumbersome fluxgate and proton magneto 
meters. Portable fluxgate magnetometers employ a satur- 
able core sensor held in a vertical direction to measure 
vertical intensity with an effective sensitivity on the order 
of several gammas. Fluxgate magnetometers, too, are 
slowly being replaced by the proton magnetometer 
which has greater sensitivity (1 gamma or better), abso 
lute accuracy, no moving parts, and measures total field 
intensity with freedom from orientation errors. For rea 
sons of its increasing utilization and because many 
applications require these features, the proton magne 
tometer will be the principal instrument under discussion 
in the Manual. Much of the Manual from Chapters III 
through IX nevertheless applies to vertical component 
flux gate magnetometers as well. Anomaly signatures at 
high latitudes (magnetic dip 700 orgreater) are practically 
identical for the two instruments; at other latitudes they 
differ significantly.

Proton Magnetometer
The proton precession magnetometer is so named 
because it utilizes the precession of spinning protons or 
nuclei of the hydrogen atom in a sample of hydrocarbon 
fluid to measure the total magnetic intensity. The spin 
ning protons in a sample of water, kerosene, alcohol, 
etc., behave as small, spinning magnetic dipoles. These 
magnets are temporarily aligned or polarized by appli 
cation of a uniform magnetic field generated by a current 
in a coil of wire. When the current is removed, the spin 
of the protons causes them to precess about the direc 
tion of the ambient or earth's magnetic field, much as a 
spinning top precesses about the gravity field. The pre- 
cessing protons then generate a small signal in the same 
coil used to polarize them, a signal whose frequency is

precisely proportional to the total magnetic field intensity 
and independent of the orientation of the coil, i.e., sensor 
of the magnetometer. The proportionality constant which 
relates frequency to field intensity is a well known atomic 
constant: the gyromagnetic ratio of the proton. The pre 
cession frequency, typically 2000 Hz, is measured by 
modern digital counters as the absolute value of the 
total magnetic field intensity with an accuracy of 1 gam 
ma, and in special cases 0.1 gamma, in the earth's field 
of approximately 50,000 gammas.

Total Field Measurement
The total magnetic field intensity, as measured by a 
proton magnetometer, is a scalar measurement, or simply 
the magnitude of the earth's field vector independent of 
its direction. The measurement can be expressed as in 
Figure 1a as simply the length of the earth's field vector, 
F, shown here to be 50,000 gammas. A local perturba-

IFI - 50,000 GAMMAS

TOTAL FIELD 

Figure la.

tion. T, of 10 gammas, as might be measured in any of 
the applications discussed herein, is shown in Figure 1b 
as a vector of arbitrary direction. This disturbance vector 
adds to the undisturbed field in the usual manner of 
vector addition as shown in Figure 1b, paying special 
notice to how the figure would actually appear if both 
the 50,000 and 10 gamma vectors were drawn to scale. 
It is clear from the figure, then, that since the proton 
magnetometer measures only the magnitude of the 
resultant vector whose direction is almost exactly parallel

F = 50,000 GAMMAS
(UNDISTURBED TOTAL FIELD)

IF * T| ^ 50,006 GAMMAS 
(RESULTANT TOTAL FIELD)

10 GAMMAS
f ( LOCAL DISTURBANCE)

Figure 1b.
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to the undisturbed total field vector, that which is mea 
sured is very nearly the component of the disturbance 
vector in the direction of the original undisturbed total 
field, or where

IF compel

where

Such conditions are almost always valid except in the 
near field of large steel objects or in the vicinity of iron 
ore deposits or certain ultrabasic rocks which produce 
anomalies larger than 10,000 gammas. Thus, the change 
in total field, A F = comppT, i.e., the component of the
anomalous field, T, in the direction of F. (Except where 
noted, comppT will be referred to simply as the anomaly
T.) The proton precession magnetometer, for small per 
turbations, can therefore be considered to be an earth's- 
field-determined component magnetometer.

This property of measuring this scalar magnitude of the 
field, otherwise called total field intensity, is very signifi 
cant with respect to the asymmetric signatures of anom 
alies, interpretation of anomalies, and in various special 
applications. Furthermore, the fact that what is measured 
is independent of the orientation of the sensor, allows 
the magnetometer to be operated without attention to 
orientation or leveling such as would be the case with

a fluxgate magnetometer on the mobile platform of a 
person, vehicle, or aircraft. The only limitation of such 
a scalar measurement, albeit a minor one, is the fact 
that the component of the anomalous field which is 
measured is not normally under the control of the ob 
server, but rather at the whim of the local direction of 
the earth's magnetic field.

Limitations of a Proton Magnetometer
The proton magnetometer has no moving parts, produces 
an absolute and relatively high resolution measurement 
of the field and usually displays the measurement in the 
form of an unambiguous digital lighted readout. Several 
operational restrictions exist, however, which may be of 
concern under special field conditions. First, the proton 
precession signal is sharply degraded in the presence of 
a large magnetic field gradient greater than 200 gammas 
per foot (approximately 600 gammas per meter). Also, 
the signal amplitude from the sensor is on the order of 
microvolts and must be measured to an accuracy of 
0.04 Hz of the precession frequency of several thousand 
Hz. This small signal can be rendered immeasurable 
by the effects of nearby alternating current electrical 
power sources. For these two reasons, a proton mag 
netometer cannot usually be operated within the con 
fines of a typical building. Developments and procedures 
are presented which minimize these effects for the appli 
cations to be described in the Manual.
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Table l — Radii, Ordinates and Deflections

,

Deg.

00" 10' 
20' 
30' 
40' 
50'

r 10' 
20' 
30' 
40' 
50' 

20 
10' 
20' 
30' 
40' 
50' 

3a 
10' 
20' 
30' 
40' 
50' 

40 
10' 
20' 
30 
40 
50 5' 
10 
20 
30 
40 
50 60 
10 
20 
30 
40

Rad.

4377.0 
7189.0 
1459.0 
8594.4 
6675.5 
5729.6 
4911.2 
4297.3 
3819.8 
3437.9 
3125.4 
2864.9 
2644.6 
2455.7 
2292.0 
2148.8 
2022.4 
1910. 1 
1809.6 
1719.1 
1637.3 
1562.9 
1495.0 
1432.7 
1375.4 
1322.5 
1273.6 
1228. 
1185.8 
1146.3 
1109.3 
1074. 
1042.
ion.
982. 
955. 
929. 
905. 
881. 
859.

Mid. 
Ord.

0.036 
0.073 
0.109 
0.145 
0.182 
0.218 
0.255 
0.291 
0.327 
0.364 
0.400 
0.436 
0.473 
0.509 
0.545 
0.582 
0.618 
0.655 
0.691 
0.727 
0.764 
0.800 
0.836 
0.873 
0.909 
0.945 
0.982 
1.018 
1.055 
1.091 
1.127 
1.164 
1.200 
1.237 
1.273 
1.309 
1.346 
1.382 
I.4IB 
1.455

j 
Tang. 
Def.

0.145 
0.291 
0.436 
0.582 
0.727 
0.873 
1.018 
.164 
.309 
.454 
.600 
.745 
.891 

2.036 
2.181 
2.327 
2.472 
2.618 
2.763 
2.908 
3.054 
3.199 
3.345 
3.490 
3.635 
3.718 
3.926 
4.071 
4.217 
4.362 
4.507 
4.653 
4.798 
4.943 
5.088 
5.234 
5.379 
5.524 
5.669 
5.814

Chord 
Deft.

0.291 
0.582 
0.873 
1.164 
1.454 
1.745 
2.036 
2.327 
2.618 
2.909 
3.200 
3.490 
3.781 
4.072 
4.363 
4.654 
4.945 
5.235 
5.526 
5.817 
6.108 
6.398 
6.689 
6.980 
7.271 
7.561 
7.852 
8.143 
8.433 
8.724 
9.014 
9.305 
9.596 
9.886 

10.18 
10.47 
10.76 
11.05 
11.34 
11.63

Def. 
for 
foot

0.05 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 
0.65 
0.70 
0.75 
0.80 
0.85 
0.90 
0.95 
1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00

Deg.

r 15' 
30' 
45' 

8 0 
15' 
30' 
45' 

9" 
15' 
30' 
45' 

10" 
30' 

li" 
30' 

12" 
30 13" 
30' 

14" 
30' 

15" 
30' 

16" 
30' 

17" 
18" 
19" 
20" 
21" 
22" 
23" 
24" 
25" 
26" 
TJ" 
28" 
29" 
30"

Rad.

619.0 
790.8 
764.5 
739.9 
716.8 
695.1 
674.7 
655.4 
637.3 
620.1 
603.8 
588.4 
573.7 
546.4 
521.7 
499.1 
478.3 
459.3 
441.7 
425.4 
410.3 
396.2 
383.1 
370.8 
359.3 
348.5 
338.3 
319.6 
302.9 
287.9 
274.4 
262.0 
250.8 
240.5 
231.0 
222.3 
214.2 
206.7 
199.7 
193.2

Mid. 
Ord.

.528 

.582 

.637 

.691 

.746 

.601 

.655 

.910 

.965 
2.019 
2.074 
2.128 
2.183 
2.293 
2.402 
2.511 
2.620 
2.730 
2.839 
2.949 
3.058 
3.166 
3.277 
3.387 
3.496 
3.606 
3.716 
3.935 
4.155 
4.374 
4.594 
4.814 
5.035 
5.255 
5.476 
5.697 
5.918 
6.139 
6.360 
6.583

Tang. 
Def.

6.105 
6.323 
6.540 
6.758 
6.976 
7.193 
7.411 
7.628 
7.846 
8.063 
8.281 
8.498 
8.716 
9.150 
9.585 

10.019 
10.453 
10.887 
1 1 .320 
1 1 .754 
12.187 
12.620 
13.053 
13.485 
13.917 
14.349 
14.781 
15.643 
16.505 
17.365 
18.224 
19.081 
19.937 
20.791 
21.644 
22.495 
23.345 
24.192 
25.038 
25.882

Chord 
Deft.

12.64 
13.08 
13.50 
13.95 
14.38 
14.82 
15.25 
15.69 
16.13 
16.56 
17.00 
17.43 
18.30 
19.17 
20.04 
20.92 
21.77 
22.64 
23.51 
24.37 
25.24 
26.11 
26.97 
27.83 
28.70 
29.56 
31.29 
33.01 
34.73 
36.45 
38.16 
39.87 
41.58 
43.29 
44.99 
46.69 
48.38 
50.08 
51.76

for 
foot

2.18 
2.25 
2.33 
2.40 
2.48 
2.55 
2.63 
2.70 
2.78 
2.85 
2.93 
3.00 
3.15 
3.30 
3.45 
3.60 
3.75 
3.90 
4.05 
4.20 
4.35 
4.50 
4.65 
4.80 
4.95 
5.10 
5.40 
5.70 
6.00 
6.30 
6.60 
6.90 
7.20 
7.50 
7.80 
8.10 
8.40 
8.70 
9.00

Table III — Tangents, Externals and Chords to a l 0 Curve

Table II — Minutes in Decimals of a Degree

r
2 
3 
4 
5 
6 
7 
8 
9 
10

.0167 

.033* 

.0500 

.0667 

.0833 

.1000 

.1167 

.1333 

.1500 

.1667

12 
13 
14 
15 
16 
17 
18 
19 
20

.1833 

.2000 

.2167 

.2333 

.2500 

.2667 

.2833 

.3000 

.3167 

.3333

21' 

22 
23 
24 
25 
26 
27 
28 
29 
30

.3500 
.3667 
.3833 
.4000 
.4167 
.4333 
.4500 
.4667 
.4833 
.5000

31' 

32 
33 
34 
35 
36 
37 
38 
39 
40

.5167 
.5333 
.5500 
.5667 
.5833 
.6000 
.6167 
.6333 
.6500 
.6667

41' 

42 
43 
44 
45 
46 
47 
48 
49 
50

.6833 
.7000 
.7167 
.7333 
.7500 
.7667 
.7833 
.8000 
.8167 
.6333

51' 

52 
53 
54 
55 
56 
57 
58 
59 
60

.8500 

.8667 

.8833 

.9000 

.9167 

.9333 

.9500 

.9667 

.9633 
1.0000

Dei.

l 0
10'
20'
30'
40'
50'

1"
10'
20'
30'
40'
50'

3"
10'
20'
30'
40'
50'

4"
10'
20'
30'
40'
50'

5"
10'
20'
30'
40'
50'

4"
10'
20'
30'
40'
50'

7"
10'
20'
30'
40'
50'

•"
10'
20'
30'
40'
50'

r 10'
20'
30'
40'
50'

100
10'
20'
30'
40'
50'

Tan.

50.00
58.34
66.67
75.01
83.34
91.68

100.01
108.35
1 16.68
125.02
133.36
141.70

150.04
158.38
166.72
175.06
183.40
191.74

200.08
208.43
216.77
225.12
233.47
241.81

250.16
258.51
266.86
275.21
283.57
291.92

300.28
308.64
316.99
325.35
333.71
342.08

350.44
358.81
367.17
375.54
383.91
392.28

400.66
409.03
417.41
425.79
434.17
442.55

450,93
459.32
467,71
476.10
484.49
492.88

501.28
509.68
518.08
526.48
534.89
543.29

Ext.

.22

.30

.39

.49

.61

.73

.87

.02

.19

.36

.55

.75

.96
2.19
2.43
2.67
2.93
3.21

3.49
3.79
4.10
4.42
4.76
5.10

5.46
5.83
6.21
6.61
7.01
7.43

7.86
8.31
8.76
9.23
9.71

10.20

10.71
11.22
11.75
12.29
12.85
13.41

13.99
14.58
15.18
15.80
16.43
17.07

17.72
18.38
19.06
19.75
20.45
21.16

21.89
22.62
23.38
24.14
24.91
2570

Chord

100.00
116.67
133.34
150.00
166.67
183.34

199.98
216.64
233.30
249.96
266.62
283.29

299.96
316.62
333.28
349.94
366.60
383.27

399.95
416.60
433.26
449.91
466.56
483.22

499.88
516.53
533.18
549.83
566.48
583.12

599.77
616.41
633.06
649.70
666.34
682.98

699.62
716.25
732.89
749.52
766.15
782.78

799.41
816.01
832.63
849.25
865.86
882.48

899.10
915.71
932.33
948.95
965.56
982.18

998.80
1015.4
1032.0
1048.6
1065.2
1081.8

Deg.

ir ID-
20'
30'
40'
50'

12"
10'
20'
30'
40'
50'

13"
10'
20'
30'
40'
50'

14"
IO'
20'
30'
40'
50'

15"
10'
20'
30'
40'
50'

16"
10'
20'
30'
40'
50'

17"
10'
20'
30'
40'
50'

18"
10'
20'
30'
40'

Tan.

551.70
560. 1 1
568.53
576.95
585.36
593.79

602.21
610.64
619.07
627.50
635.93
644.37

652.81
661.25
669.70
678.15
686.60
695.06

703.51
711.97
720.44
728.90
737.37
745.85

754.32
762.80
771.29
779.77
788.26
796.75

805.25
613.75
822.25
830.76
839.27
847.78

856.30
864.82
873.35
681.88
890.41
89895

907.49
916.03
924.58
933.13
941.69

50' 950.25

190 ; 958.8I
IO' ; 967.38
20' ' 975.96
30' '' 984.53
40' i 993.12
50' ' 1 001.7

M0
10'
20'
30'
40'
50'

1010.3
1018.9
1027.5
1036.1
1044.7
1053.3

Ext.

26.50
27.31
28.14
28.97
29.82
30.68

31.56
32.45
33.35
34.26
35.18
36.12

37.07
38.03
39.01
39.99
40.99
42.00

43.03
44.07
45.12
46.18

Chord

1098.4
M 15.0
1131. 6
1 148.1
1164.7
1181. 3

1197.9
1214.5
1231.0
1247.6
1264.2
1280.7

1297.3
1313.8
1330.4
1346.9
1363.5
1 360.0

1396.6
1413. 1
1429.7
1446.2

47.25 1462.8
48.34 11479.3

49.44
50.55
51.68
52.89
53.97
55.13

56.31
57.50
58.70
59.91
61.14
62.38

63.63
64.90
66.18
67.47
68.77
70.09

71.42
72.76
74.12
75.49
76.86
78.26

79.67
81.09

1495.8
1512.4
1528.9
1545.4
1561.9
1578.4

1594.9
1611. 4
1627.9
1644.4
1660.9
1677.4

1693.9
1710.4
1726.9
1743.3
1759.8
1776.2

1792.7
1809.2
1825.7
1842.1
1358.6
1875.0

1891.5
1907.9

82.53 1924.3
83.97' 1940.8
85.43 1957.2
86.90 1973.6

88.39 1990.0
89.89 i 2006.4
91.40 2022.8
92.92 2039.2
94.46! 2055.7
96.01 : 2072.1

Deg.

J,0

10'
20'
30'
40'
50'

12"
10'
20'
30'
40'
50'

23"
10'
20'
30'
40'
50'

M0

Tan.

1061.9
1070.6
1079.2
1087.8
1096.4
1 105.1

II 13.7
1 122.4
1 131.0
1139.7
1148.4
1157.0

1165.7
1174.4
1183. 1
1191. 8
1200.5
1209.2

1217.9
10' 1226.620'
30'
40'
50'

IS'
10'
20'
30'
40'
50'

I*"
10'
20'
30'
40'
50'

27"
10'
20'
30'
40'
50'

28 10'
20'
30'
40'
50'

29"
10'
20'
30'
40'
50'

JO"
10'
20'
30'
40'

1235.3
1244.0
1252.8
1261.5

1270.2
1279.0
1287.7
1296.5
1305.3
1314.0

1322.8
1331.6
1 340.4
1349.2
1358.0
1366.8

1375.6
1384.4
1393.2
1402.0
1410.9
1419.7

1428.6
1437.4
1446.3
1455.1
1464.0
1472.9

1481.8
1490.7
1499.6
1508.5
1517.4
1526.3

1535.3
1544.2
1553.1
1562.1
1571.0

50' 1580.0

Ext.

97.57
99.16

100.75
102.35
103.97
105.60

107.24
108.90
110.57
112.25
113.95
115.66

117.38
119.12
120.87
122.63
124.41
126.20

128.00
129.82
131.65
133.50
135.35
137.23

139.11
141.01
142.93
144.85
146.79
148.75

150.71
152.69
154.69
156.70
158.72
160.76

162.81
164.86
166.95
169.04
171.15
173.27

175.41
175.55
179.72

Chord

2088.5
2104.9
2121.2
2137.6
2153.9
2170.5

2186.7
2203.0
2219.4
2235.7
2252.1
2268.4

2284.8
2301.1
2317.4
2333.7
2350.0
2366.3

2382.6
2398.9
2415.2
2431.5
2447.8
2464. 1

2480.4
2496.7
2512.9
2529.2
2545.4
2561.7

2577.9
2594.2
2610.4
2626.6
2642.9
2659.1

2675.3
2691.5
2707.7
2723.9
2740.0
2756.2

2772.4
2788.6
2804.8

181.89 ! 2820.9
184.08
186.29

168.51
190.74
192.99
195.25
197.53
199.82

202.12
204.44
206.77
209.12
211.48
213.86

2837.1
2853.2

2869.4
2885.5
2901.6
2917.7
2933.8
2950.0

2966.0
2982.1
2998.2
3014.3
3030.4
3046.5
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fcrn
T -
t 20-
1 3 0 ' 
1 40
1 so 
li 10' 

20' 
30' 
40' 
SO'

33 10' 
20' 
3D' 
40- 
50-

34
m
20 
30 40' 
50'

35 10' 
20' 
30' 
40' 
50'

34 10' 
20' 
30' 
40' 
50'

17
10 20' 
30' 
40'
so-

ia 10' 
20- 
30' 
40' 
50'

31'
10' 
20' 
30' 
40'

I 50

r , o-
I 20- 
| 30' 
l 40'
1 50'

Tan.

1589.0 
1598.0 
1606.9 
1615.9 
1624.9 
1633.9

1643.0 
1652.0 
1661.0 
1470.0 
1679.1 
1688.1

1697.2 1 
17063 
1715.3 
1724.4 
1733.5 
1742.6

1751.7 
1760.8 
1770.0 
1779 1 
1788.2 
1797.4

18066 
1815.7 
1824.9 
1834.1 
1843.3 
1852.3

1861.7 
1870.9 
1880.1 
1889. 4 
1898.6 
1907.9

1917. 1 
1926.4 
1935.7 
1945.0 
1954.3 
1963.6

1972.9 
1982.2 
1991.5 
20009 
2010.2 
2019.6

2029.0 
2038.4 
2047.8 
2057.2 
2066.6 
2076.0

2085.4 
2094.9 
2104.3 
2113.8 
2123.3 
2132.7

Ext.

216.3 
218.7 
221.1 
223.5 
226.0 
228.4

230.9 
233.4 
235.9 
238.4 
241 0 
243.5

1 
246 1 
248.7 
251.3 
253.9 
2565 
259.1

261.8 
264.5 
2672 
269.9 
272.6 
275 3

278.1 
280.8 
283.6 
286.4 
289.2 
2920

294.9 
2977 
300.6 
303.5 
306.4 
309.3

312.2 
315.2 
318.1 
321.1 
324 1 
327.1

330.2 
333.2 
336.3 
339.3 
342.4 
345.5

348.6 
351.8 
354.9 
358.1 
361.3 
364.5

367.7 
371.0 
374.2 
377.5 
380.8 
384.1

Chord

3062.5 
3078.6 
3094.7 
3110.7 
3126.7 
3142.8

31588 
3174.8 
3190.8 
3206.8 
3222.8 
3238.91

3254.9 
32708 
3286.8 
3302.7 
3318.7 
3334.6

3350.6 
3366.5 
3382.4 
3398.4 
3414.3 
3430.2

3446.1 
3462.0 
3477.9 
3493.7 
3509.6 
3525.5

3541.3 
3557.2 
3573.0 
3588.8 
3604.7 
3620.5

3636.3 
3652.1 
3667.9 
3683.7 
3699.5 
3715.3

3731.0 
3746.8 
3762.5 
3778.3 
3794.0 
3809.7

3825.4 
3841.1 
3856.8 
3872.5 
3888.2 
3903.9

3919.6 
3935.2 
3950.9 
3966 5 
3982.1 
3997.8

Deg.

41 ID' 
20- l 3D' 
40'
so-

Tan. j

| 2I42.2 
2I5I.7 
2I6I.2 
2 1 70. 8 
2 1 80.3 
2 1 89.9 l

42 2I99.4 
IO 2209.0 
20' 22I8.6 
30' 2228. l 
40' , 2237.7 
50' l 2247.3

i 
43 i IO' 

20' 
30' 
40' 
50'

44 IO' 
20' 

30 40' 
50'

45
IO 20' 
30- 
40' 
SO'

46
IO 20' 
30' 
40' 
50'

47 ID' 

20 30' 
40' 
50'

48 ID- 
20' 
30' 
40' 
SO'

49 IO' 
20' 
30' 
40'
so-

so^
IO' 
20' 
30' 
40' 
50'

2257.0 
2266.6 
2276.2 
2285.9 
2295.6 
2305.2

23 1 4.9 
2324.6 
2334.3 
2344. l 
2353.8 
2363.5

2373.3 
2383. l 
2392.8 
2402.6 
2412.4 
2422.3

2432.1 
2441 9 
2451 8 
2461.7 
2471 5 
2481.4

2491.3 
2501.2 
2511.2 
2521.1 
2531.1 
2541.0

2551.0 
2561.0 
2571.0 
2581.0 
2591.0 
2601.1

2611.2 
2621.2 
2631.3 
2641.4 
2651.5 
2661.6

267 1 .8 
2681.9 
2692. 1 
2702.3 
2712.5 
2722.7

Ext.

387.4 
390.7 
394.1 
397.4 
400.8 
4042

407.6 
411. 1 
414.5 
416.0 
421.4 
425.0

428.5 
432.0 
435.6 
439.2 
442.8 
446.4

450.0 
453.6 
457.3 
461.0 
464.6 
468.4

472.1 
475.8 
479.6 
483.8 
487.2 
491.0

494.8 
498.7 
502.5 
506.4 
510.3 
514.3

518.2 
522.2 
526.1 
530.1 
534.2 
538.2

542.2 
546.3 
550.4 
554.5 
558.6 
562.8

566.9 
571.1 
575.3 
579.5 
583.8 
588.0

592.3 
596.6 
6009 
605.3 
609.6 
614.0

Chord

4013.4 
4029.0 
4044 6 
4060.2 
4075 B 
4091.3

4106.9 
4122.4 
4138.0 
4153.5 
4169.1 
4184.6

4200.1 
4215.6 
4231,1 
4246 6 
4262.0 
4277.5

4293.0 
4308.4 
4323 9 
4339.3 
4354.7 
43702

4385.6 
4401.0 
4416.3 
4431.7 
4447.1 
4462.4

4477.8 
4493 1 
4508.4 
4523.8 
4539.1 
4554.4

4569.7 
4585.0 
4600.2 
4615.5 
4630.7 
4646.0

4661 2 
4676.4 
4691.6 
4706.8 
4722.0 
4737.2

4752.4 
4767.5 
4782.7 
4797 8 
4813.0 
4828. 1

4843.2 
4858.3 
4873.4 
4888.5 
4903.5 
4918.6

Deg.

SI 10' 
20' 
30- 
40' 
50'

52
10 20' 
30' 
40' 
50-

53 10' 
20' 
30' 
40' 
50'

54 ID- 
20- 
30' 
40' 
50'

55 10' 
20' 
30' 
40' 
50'

56 10' 
20' 
30' 
40' 
50'

57 10' 
20' 

30 40' 
50'

58 10' 
20' 
30' 
40' 
50'

59 10' 
20' 
30' 
40' 
50'

60
! ID'20' 

30' 
40' 
50'

Tan.

2732.9 
2743.1 
2753.4 
2763.7 
2773.9 
2784.2

2794.5 
2804.9 
2815.2 
2825.6 
2835.9 
2846.3

2856.7 
2867.1 
2877.5 
2888.0 
28984 
2908.9

2919.4 
2929.9 
2940.4 
2951.0 
2961.5 
2972.1

2982.7 
2993.3 
3003.9 
3014.5 
3025.2 
3035.8

3046.5 
3057.2 
3067.9 
3078.7 
3089.4 
3100.2

3110.9 
3121.7 
3132.6 
3143.4 
31542 
3165.1

3176.0 
3186.9 
3197.8 
3208.8 
3219.7 
3230.7

3241.7 
3252.7 
3263.7 
3274.8 
3285.8 
3296.9

3308.0 
3319.1 
3330.3 
3341.4 
3352.6 
3363.8

Ext.

618.4 
622.8 
627.2 
631.7 
636.2 
640.7

645.2 
649.7 
654.3 
658.8 
663.4 
668.0

6727 
677.3 
682.0 
6867 
691 4 
696.1

700.9 
705.7 
710.5 
715.3 
720.1 
725.0

729.9 
734.8 
739.7 
744.6 
749.6 
754.6

759.6 
764.6 
7697 
774.7 
779.8 
784.9

790.1 
795.2 
8C0.4 
805.6 
810.9 
816.1

821.4 
826.7 
832.0 
837.3 
842.7 
848.1

853.5 
858.9 
864.3 
869.8 
875. 3 
880.8

886.4 
892.0 
897.5 
903.2 
9088 
914.5

3hord

4933.7 
4948.7 
4963.7 
4978.7 
4993.7 
5008.7

5023.7 
5038.7 
5053.7 
5068.6 
5083.6 
5098.5

51 13.4 
5128.3 
5143.2 
5158.1 
5173.0 
5187.6

5202.7 
5217.6 
5232.4 
5247.2 
5262.0 
5276.8

5291.6 
5306.4 
5321.1 
5335.9 
5350.7 
5365.4

5380.1 
5394.9 
5409.6 
5424.2 
5438.9 
5453.6

5468.2 
5482.9 
5497.5 
5512.1 
5526.7 
5541.3

5555.9 
5570.5 
5585.0 
5599.6 
5614.1 
5628.7

5643.2 
5657.7 
5672.2 
5686.6 
5701.1 
5715.6

5730.0 
5744.4 
5758.8 
5773.2 
5787.6 
5802.0 

J —————

Deg.

41"
10'
20'
30'
40'
50'

4r 10'
20'
30'
40'
50'

tr ID-
20'
30'
40'
50'

M 10'
20'
30'
40'
50'

(S 0
ID-
20'
30'
40'
50'

64 10'
20'
30'
40'
50'

47"
10'
20'
30'
40'
50'

68 10'
20'
30'
40'
50'

49"
10'
20'
30'
40'
50'

70"
10'
10'
30'
40'
50'

Tan.

3375.0
3386.3
3397.5
3408.8
3420.1
3431.4

3442.7
3454. 1
3465.4
3476.8
3488.3
3499.7

3511. 1
3522.6
3534.1
3545.6
3557.2
3568.7

3580.3
3591.9
3603.5
3615.1
3626.8
3638.5

3650.2
3661.9
3673.7
3685.4
3697.2
3709.0

3720.9
3732.7
3744.6
3756.5
3768.5
3780.4

3792.4
3804.4
3816.4
3828.4
3840.5
3852.6

3864.7
3876.8
3889.0
3901.2
3913.4
3925.6

3937.9
3950.2
3962.5
3974.8
3987.2
3999.5

4011.9
4024.4
4036.8
4049.3
4061.8
4074.4

Ext.

920.2
925.9
931.6
937.3
943.1
948.9

954.8
960.6
966.5
972.4
978.3
984.3

990.2
996.2

1002.3
1008.3
1014.4
1020.5

1026.6
1032.8
1039.0
1045.2
1051.4
1057.7

1063.9
1070.2
1076.6
1082.9
1089.3
1095.7

1102.2
1108.6
1115. 1
1121.7
1128.2
II 34.8

1141. 4
1148.0
1154.7
1161. 3
1 168.1
1174.8

1 181.6
1188.4
1195.2
1202.0
1208.9
1215.8

1222.9
1229.7
1236.7
1243.7
1250.8
1257.9

1265.0
1272.1

Chord

5816.4
5830.7
5845.1
5859.4
5873.7
5888.0

5902.3
5916.6
5930.9
5945.1
5959.4
5973.6

5987.8
6002.0
6016.2
6030.4
6044.6
6058.7

6072.9
6087.0
6101. 1
6115.2
6129.3
6143.4

6157.5
6171.5
6185.5
6199.6
6213.6
6227.6

6241.6
6255.5
6269.5
6283.4
6297.4
6311.3

6325.2
6339.1
6353.0
6366.8
6380.7
6394.5

6408.4
6422.2
6436.0
6449.7
6463.5
6477.3

6491.0
6504.7
6518.5
6532.2
6545.8
6559.5

6573.2
6586.8

1279.3 6600.5
1286.5 '6614.1
1293.6
1300.9

6627.7
6641.3

Deg.

7r 10'
20'
30'
40'
50'

11'

Tan.

4086.9
4099.5
4112. 1
4124.8
4137.4
4150.1

4162.8
10' 4175.620'
30'
40'
50'

73"
10'
20'
30'
40'
50'

74"
10'

4188.5
4201.2
4214.0

Ext.

1308.2
1315.2
1322.6
1330.3

Chord

6654.9
6668.4
6682.0
6695.5

1337.7 6709.0
1345.1 6722.5

1352.6
1 360. 1
1367.6
1375.2
1382.8

4226.8 1 390.4

4239.7
4252.6
4265.6
4278.5
4291.5
4304.6

4317.6
4330.7

20' ! 4343.8
30' ; 4356.940'
50'

75 0
10'
20'
30'
40'
50'

74 5
10'
20'
30'
40'
50'

4370.1
4383.3

4396.5
4409.8

1398.0
1405.7
1413.5
1421.2
1429.0
1436.6

1444.6
1452.5
1460.4
1468.4
1476.4
1484.4

1492.4

6736.0
6749.5
6763.0
6776.4
6789.8
6803.3

6816.7
6830.0
6843.4
6856.8
6870.2
6883.5

6896.8
6910.1
6923.4
6936.7
6950.0
6963.2

6976.4
1500.5:6989.6

4423.1 | 1508.6
4436.4 1516.7
4449.7! 1524.9
4463.1 1533.1

4476.5
4489.9
4503.4
4516.9
4530.4
4544.0

77" 4557.6
10' 4571.220"
30'
40'
50'

78'
10'
20'
30'
40'
50'

79o
10'
20'
30'
40'
50'

80 10'
20'
30'

4584.8
4598.5
4612.2
46260

4639.8
4653.6
4667.4
4681.3

1541.4
1549.7
1558.0
1566.3
1574.7
1583.1

1591.6

7002.8
7016.0
7029.2
7042.3

7055.5
7068.6
7081.7
7094.8
7107.9
7121.0

7134.0
1600.1 7147.0
1608.6 7160.0
1617.1 7173.0
1625.7
1634.4

1643.0
1651.7
1660.5
1669.2

4695.2 : 1678.1
4709.2 1686.9

4723.2
4737.2
4751.2
4765.3
4779.4
4793.6

4807.7
4822.0
4836.2
4850.5

40' i 4864.8
50' 1 4879.2

1695.8
1704.7
1713.7
1722.7
1731.7
1740.8

1749.9
1759.0
1768.2
1777.4
1786.7
1796.0

7186.0
7199.0

7212.0
7225.0
7237.9
7250.8
7263.7
7276.6

7289.5
7302.3
7315.1
7328.0
7340.8
7353.6

7366.3
7379.1
7391.9
7404.6
7417.3
7430.0

Deg. l Tan.

81"
10'
20'
30'
40'
50'

82'
10'
20'
30'
40'
50'

B3 0

4893.6
4908.0
4922.5
4937.0
4951.5
4966.1

4980.7
4995.4

Ext.

1805.3
1814.7
1824.1
1833.6
1843.1
1852.6

1862.2
1871.8

5010.0 1881.5
5024.8
5039.5
5054.3

5069.2
10' 5084.0
20' 5099.030'
40'
50'

84

5113.9
5128.9
5143.9

5159.0
10' ' 5174.1
20' 5189.330'
40'
50'

85 0
10'
20'
30'
40'
50'

84"
10'
20'
30'
40'
50'

87 '
10'
20'

5204.4
5219.7
5234.9

5250.3
5265.6
5281.0
5296.4
5311.9
5327.4

5343.0
5358.6
5374.2
5389.9
5405.6
5421.4

5437.2
5453.1
5469.0

30' ' 5 484.9
40' 5500.9
50' 5517.0

88'
10'
20'
30'
40'
50'

89"
10'
20'
30'
40'
50'

90"
10'
20'

1891.2
1900.9
1910.7

1920.5
1930.4
1940.3
1950.3
1960.2
1970.3

1980.4
1990.5
2000.6
2010.8
2021.1
2031.4

2041.7
2052.1
2062.5
2073.0
2083.5

Chord

7442.7
7455.4
7468.0
7480.6
7493.2
7505.8

7518.4
7531.0
7543.6
7556.1
7568.6
7581.1

7593.6
7606.1
7618.6
7631.0
7643.4
7655.8

7668.2
7680.6
7693.0
7705.3
7717.6
7730.0

7742.3
7754.5
7766.8
7779.0
7791.3

2094.1 7803.5

2104.7
2115.3
2126.0
2136.7
2147.5
2158.4

2169.2
2180.2
2191. 1
2202.2
2213.2
2224.3

5533.1 2235.5

7815.7
7827.9
7840. 1
7852.2
7864.3
7876.4

7888.5
7900.6
7912.7
7924.7
7936.8
7948.8

7960.8
5549.2 2246.7 7972.8
5565.4 2258.0 7984.7
5581.6
5597.8
5614.2

5630.5
5646.9
5663.4
5679.9
5696.4
5713.0

5729.7
5746.3
5763.1

30' 1 5779.9
40' ' 5796.7
50' 5813.6

2269.3 i 7996.7
2280.6
2292.0

2303.5
2315.0
2326.6
2338.2
2349.8
2361.5

2373.3
2385.1
2397.0
2408.9
2420.9
2432.9

8008.6
8020.5

8032.4
8044.3
8056.2
8068.0
8079.8
8091.6

8103.4
8115.2
8127.0
8138.7
8150.4
8162.2



Table III — Tangents, Externals and Chords to a l Curve
' : ^- M -- l T- i f,, lchord

Table IV— Natural Sines, Cosines, Tangents and Cotangents

"Tin. i Ext. [Chord De,.

5830.5 2444.9 
5847.5 2457.1 
5864.6 2469.3 
5881.7 2481.5 
5898.8' 1493.8 
5916.0 2506.1

5933.2
5950.5
5967.9
5985.3
60027
6020.2

2518.5
2531.0
2543.5
2556.0
2568.6
2581.3

8173.9
8185.5
8197.2
8208.8
8220.4
8232.0

8243.6 
B255.2 
8266.8 
B278.3 
8289.8 
8301.3

94"

97"

60378 2594.01 83 12.B 
6055.4 2606.818324.3
6073.1uu ,. . 2619J 8335.6
6090.8 2632.6 8347.1
6IOB.6 2645.5 8358.5
6126 4 j 2658.5 8369.9

6144.3 
10' 6162.6 
20' 6180.2 
30' 6198.3 
40' 6216.4 
50' 6234.6

2671.6
2684.7
2697.9
271 1.2
2724.5
2737.9

*5"

8381.3
8392.7
6404.0
8415.3
8426.6
8437.9

8449.2' 100 
8460.4 10 
8471.7 20' 
8482.9 30 
8494.1 40 
8505.3

Ttn.

6363.4
6382.1
6400.8
6419.5
6438.4
6457.3

6476.2
6495.2
6514.3
6533.4
6552.6
6571.9

6591.2 
6610.6 
6630. l 
6649.6 
6669.2 
6688.8

6708.6 
6728.4 
6748.2 
676B.I 
6788.1 
6808.2

2833.2
2847.0
2861.0
2875.0
2889.0
2903.1

2917.3
2931.6
2945.9

8516.4
8527.6
8538.7
8549.8
8560.9
8572.0

BS83.ol|l02' 
8594.1

., .-.. .8605.1 
12960.3 8616.1 
2974.7 8627.1 
2969.2 8638.0

3003.8 8649.0
3018.4 8659.9
3033.1 8670.8
3047.9 8681.7
3062.8 8692.6
3077.7 8703.4

8714.3 
8725.1 
8735.9 
8746.6 
8757.4 
876B.I

3092.7
3107.7
3122.9
3138.1
3153.3

50'

68283 3184.1 8778.91 10S0
6848.5 3199.6 8789.6
6868.B 3215. l 8800.3'
68892 3230.8 88I09
6909.6 3246.5 8821.6

3262.3 8832.2

l O J0

Tan.

6950.6
6971.3
6992.0
7012.7
7033.6
7054.5

7075.5
7096.6
7117.8
7139.0
7160.3
7181.7

7203.2
7224.7
7246.3
7268.0
7289.8
7311.7

7333.6
7355.6
7377.8
7399.9
7422.2
7444.6

3278.1
3294.1
3310.1
3326.1
3342.3
3358.5

3407.7
3424.3 --..- 
3440.9 8947.9
3457.6

3474.4
3491.3
3508.2
3525.2
3542.4
3559.6

3576.8 
3594.2 
3611.7 
3629.2 
3646.B 
3664.5

8958.3

8999.7
9010.0
9020.3

9030.6

7467.0 3682.3 9091.8
7489.6 3700.2 9102.0
7512.2 3718.2 9112.1
7534.9 3736.2 9122.2
7557.7 3754.4 9132.3
7580.5 3772.6 9142.3

Corrections to be added to Table III

'
10"
15"
20"
25"

30"
35" 
w

Cve.5"

.03

.04
.06
.08

.10

.11
13^u 45"

50 s
55"
60"
65"

700
75"
80"
85"

90"
95"

100"
105"

. 1 J

.15

.17

.19

.21

.23

.25

.27
.30
.33

.36
.39
.43
.47

To find tangent, external or chord for any degree of curve under 2 \ take same for a l 0 curve 
from tab le III, divide by given degree of curve and add correction taken from correction table. 

For curves sharper than 20 C figure tangents etc., by formulae for simple curves. Page It.

Deg.

0"
10' 
20' 
30' 
40' 
50'

10' 
20' 
30'
40' 
SO'

J" 
10' 
20' 
30' 
40' 
50'

3" 
10' 
20' 
30' 
40' 
50'

40 
10' 
20' 
30' 
40' 
50'

5"
10' 
20' 
30' 
40' 
50'

r 10' 
20' 
30' 
40' 
50'

T 10' 
20' 
30' 
40' 
50'

8" 
10' 
20' 
30' 
40' 
50'

9"

10 
20 
30 
40 
SO 10"

Sine

.0000

.0029 

.0058 

.0087 

.0116 

.0145

.0175 

.0204 

.0233 

.0262 

.0291 

.0320

.0349 

.0378 

.0407 

.0436 

.0465 

.0494

.0523 

.0552 

.0581 

.0610 

.0640 

.0668

.0698 

.0727 

.0756 

.0785 

.0814 

.0843

.0872 

.0900 

.0930 

.0959 

.0987 

.1016

.1045 

.1074 

.1103 

.1132 

.1161 

.1190

1219 
.1248 
.1276 
.1305 
.1334 
.1363

.1392 

.1420 

.1449 

.1478 

.1507 

.1536

.1564 

.1593 

.1622 

.1650 

.1679 

.1708 

.1736

Cos.

1
1 
1 

.9999 

.9999 

.9999

.9998 

.9998 

.9997 

.9997 

.9996 

.9995

.9994 

.9993 

.9992 i 

.9990 

.9989 

.9988

.9986 

.9985 

.9983 

.9981 

.9980 

.9978

.9976 

.9974 

.9971 

.9969 

.9967 

.9964

.9962 

.9960 

.9957 

.9954 

.9951 

.9948

.9945 

.9942 

.9939 

.9936 

.9932 

.9929

.9925 

.9922 

.9918 

.9914 

.9910 

.9907

.9903 

.9899 

.9894 

.9890 

.9886 

.9861

.9877 

.9672 

.9868 

.9863 

.9858 

.9853 

.9848

Tin.

.0000

.0029 

.0058 

.0087 

.0116 

.0145

.0175 

.0204 

.0233 

.0262 

.0291 

.0320

.0349 

.0378 

.0407 

.0437 

.0466 

.0495

.0524 

.0553 
.0582 
.0612 
.0641 
.0670

.0699 

.0728 

.0758 

.0787 

.0816 

.0846

.0875 

.0904 

.0934 

.0963 

.0992 

.1022

.1051 

.1080 

.1110 

.1139 

.1169 

.1198

.1228 

.1257 

.1287 

.1316 

.1346 

.1376

.1405 

.1435 

.1465 

.1495 

.1524 

.1554

.1584 

.1614 

.1644 

.1673 

.1703 

.1733 

.1763

Cot.

Inf.
343.77 
71.88 
14.59 
85.949 
68.750

57.290 
49.104 
42.964 
38.188 
34.368 
31.242

28.636 
26.432 
24.542 
22.904 
21.470 
20.206

19.081 
18.075 
17.169 
16.350 
15.605 
14.924

14.300 
13.727 
13.197 
12.706 
12.250 
1 1 .826

11.430 
1 1 .024 
10.712 
10.385 
10.078 
9.7782

9.5144 
9.2553 
9.0098 
8.7769 
6.5555 
8.3450

8.1443 
7.9530 
7.7704 
7.5958 
7.4287 
7.2687

7.1154 
6.9682 
6.8269 
6.6912 
6.5605 
6.4348

6.3138 
6.I97C 
60844 
5.9756 
5.8708 
5.769^ 
5.6713

De,.

90"
50' 
40' 
30' 
20' 
10'

tr50' 
40' 
30' 
20' 
10'

M50' 
40' 
30' 
20' 
10'

87"
50' 
40' 
30' 
20' 
10'

M"
50' 
40' 
30' 
20' 
10'

85"
50' 
40' 
30' 
20' 
10'

8450' 
40' 
30' 
20' 
10'

S30
50' 
40' 
30' 
20' 
10'

82"
50' 
40' 
30' 
20' 
10'

81"
50' 
40' 
30' 
20' 
IO' 

80"

De,.

10 10' 
20' 
30' 
40' 
50'

11"
10' 
20' 
30' 
40' 
50'

12" 
IO'
20' 
30' 
40' 
50'

13 ID- 
20' 
30' 
40' 
SO'

M 10' 
20' 
30' 
40' 
SO'

15 IO' 
20' 
30' 
40' 
50'

16 10' 
20' 
30' 
40' 
50'

17 10' 
20' 
30' 
40' 
50'

18 10' 
20' 
30' 
40' 
50'

19 IO' 
20' 
30' 
40' 
50' 

20

Sine

.1736

.1765 

.1794 

.1822 

.1851 

.1880

.1908 

.1937 

.1965 

.1994 

.2022 

.2051

.2079 

.2110 

.2136 

.2164 

.2193 

.2221

.2250 
.2276 
.2306 
.2334 
.2363 
.2391

.2419 

.2450 

.2476 

.2504 

.2532 

.2560

.2588 

.2616 

.2644 

.2672 

.2700 
.2728

.2756 

.2787 

.2812 

.2840 

.2868 

.2896

.2924 

.2954 

.2980 

.3007 

.3035 

.3062

.3090 
.3121 
.3145 
.3173 
.3200 
.3228

.3256 

.3283 
.3311 
.3338 

l .3366 
.3393 
.3420

Cos.

.9848

.9843 

.9838 

.9832 

.9827 

.9822

.9816 

.9811 

.9805 

.9799 

.9793 

.9788

.9782 

.9775 

.9769 

.9763 

.9757 

.9750

.9744 

.9737 

.9730 

.9724 

.9717 

.9710

.9703 

.9695 

.9689 

.9682 

.9674 

.9667

.9660 

.9652 

.9644 

.9636 

.9628 

.9620

.9613 

.9604 

.9596 

.9588 

.9580 

.9572

.9563 

.9554 

.9546 

.9537 

.9528 

.9520

.9511 

.9500 

.9492 

.9483 

.9474 

.9464

.9455 

.9446 
.9436 
.9426 
.9417 
.9407 
.9397

Tin.

.1763

.1793 

.1823 

.1853 

.1884

.1914

.1944 

.1974 

.2004 

.2035 

.2065 

.2095

.2126 

.2156 

.2186 

.2217 

.2248 

.227B

.2309 

.2339 

.2370 

.2400 

.2432 

.2462

.2493 

.2524 

.2555 

.2586 

.2617 

.2648

.2680 

.2711 

.2742 

.2773 

.2805 

.2836

.2B6B 

.2899 

.2931 

.2962 

.2994 

.3025

.3057 

.3089 
.3121 
.3153 
.3185 
.3217

.3249 
.3281 
.3314 
.3346 
.3378 
.3411

.3443 

.3476 

.3508 
.3541 
.3574 
.3607 
.3640

Cot.

5.6713
5.5764 
5.4845 
5.3955 
5.3093 
5.2257

5.1445 
5.0658 
4.9894
4.9152 
4.8430 
4.7729

4.7046 
4.6382 
4.5736 
4.5107 
4.4494 
4.3B97

4.3315 
4.2747 
4.2193 
4.1653 
4.1126 
4.0611

4.0108 
3.9616 
3.9136 
3.8667 
3.8208 
3.7760

3.7320 
3.6891 
3.6471 
3.6059 
3.5656 
3.5261

3.4874 
3.4495 
3.4124 
3.3759 
3.3402 
3.3052

3.2708 
3.2371 
3.2041 
3.1716 
3.1397 
3.1084

3.0777 
3.0475 
3.0I7B 
2.9887 
2.9600 
2.9319

2.9042 
2.8770 
2.8502 
2.8239 
2.7980 
2.7725 
2.7475

De,.

80"
50'
40' 
30' 
20' 
10'

79"
50' 
40' 
30' 
20' 
10'

78"
50' 
40' 
30' 
20' 
10'

7750' 
40' 
30' 
20' 
10'

74"
50' 
40' 
30' 
20' 
ID-

7550' 
40' 
30' 
20' 
10'

74"
50' 
40' 
30' 
20' 
10'

7350' 
40' 
30' 
20' 
10'

7150' 
40' 
30' 
20' 
10'

71"
50' 
40' 
30' 
20' 
10' 

70

Cos. Sine Cot. Tan. Deg. Deg. Cos. Sine Cot. Tan.



Table IV— Natural Sines, Cosines, Tangents and Cotangents Table IV
Deg.

10"
10'
20'
30'
40'
50'

ir 10'
20'
30'
40'
50'

ir 10'
20'
30'
40'
50'

iy 10'
20'
30'
40'
50'

240
10'
20'
30'
40'
50'

IS"
10'
20'
30'
40'
50'

260
10'
20'
30'
40'
50'

27 10'
20'
30'
40'
50'

28 1
10'
20'
30'
40'
50'

19'
10'
20'
30'
4050'

30'

Sine

.3420

.3448

.3475

.3502

.3529

.3556

.3584

.3614

.3638

.3665

.3692

.3719

.3746

.3776

.3800

.3827

.3854

.3880

.3907

.3934

.3961

.3988

.4014

.4041

.4067

.4094

.4120

.4147

.4173

.4200

.4226

.4252

.4279

.4305

.4331

.4358

.4384

.4410

.4436

.4462

.4488
.4514

.4540

.4566

.4592

.4618

.4643

.4669

.4695

.4720

.4746

.4772

.4797

.4823

.4848

.4874

.4899

.4924

.4950

.4975

.5000

Cos.

.9397

.9387

.9377

.9367

.9356

.9346

.9336

.9325

.9315
.9304
.9293
.9283

.9272

.9261

.9250

.9239

.9228

.9216

.9205

.9194

.9182

.9171

.9159

.9147

.9136

.9124

.9111

.9100

.9088

.9075

.9063

.9050

.9038

.9026

.9013

.9000

.8988

.8975

.8962

.8949

.8936
.8923

.8910

.8897

.8884

.8870

.8857

.8843

.8830

.8816

.8802

.8788

.8774

.8760

.8746

.8732

.8718

.8704

.8689

.8675

.8660

Tan.

.3640

.3673

.3706

.3739

.3772

.3805

.3839

.3872

.3906

.3939

.3973

.4006

.4040

.4074

.4108

.4142

.4176

.4210

.4245

.4279

.4314

.4348

.4383

.4418

.4452

.4487

.4522

.4557

.4592

.4628

.4663
.4698
.4734
.4770
.4806
.4841

.4877

.4913

.4950

.4986
.5022
.5059

.5095

.5132

.5169
.5206
.5243
.5280

.5317

.5355

.5392

.5430

.5467

.5505

.5543

.5581

.5619

.5658

.5696

.5735

.5774

Cot.

2.7475

Deg.

700
2.7228) 50'
2.69751 40'
2.6746
2.6511
2.6279

2.6051
2.5826
2.5605
2.5386
2.5172
2.4960

2.4751
2.4545
2.4342
2.4142
2.3945
2.3750

2.3558
2.3369
2.3183
2.2998
2.2817
2.2637

2.2460
2.2286
2.2113
2.1943
2.1775
2.1609

2.1445
2.1283
2.1123
2.0965
2.0809
2.0655

2.0503
2.0353
2.0204
2.0057
1.9912
1.9768

1 .9626
1 .9486
.9347
.9210
.9074
.8940

.8807

.8676

.8546

.8418

.8291

.8165

.8040

.7917

.7796

.7675

.7556

.7438

.7320

30'
20'
10'

49"
50'
40'
30'
20'
10'

4850'
40'
30'
20'
10'

670
50'
40'
30'
20'
10'

6650'
40'
30'
20'
10'

6550'
40'
30'
20'
ID-

640
50'
40'
30'
20'
10'

6350'
40'
30'
20'
10'

62"
50'
40'
30'
20'
10'

6r50'
40'
30'
20'
10'

*00

Deg.

30"
10'
20'
30'
40'
50'

3r 10'
20'
30'
40'
50'

31"
10'
20'
30'
40'
50'

33"
10'
20'
30'
40'
50'

34 10'
20'
30'
40'
50'

35;
10'
20'
30'
40'
50'

34C

Sine

.5000

.5025

.5050

.5075

.5100

.5125

.5150

.5175

.5200

.5225

.5250

.5275

.5299

.5326

.5350

.5373

.5397

.5422

.5446

.5471

.5495

.5519

.5544

.5568

.5592

.5616

.5640

.5664

.5688

.5712

.5736
.5760
.5783
.5807
.5831
.5854

.5878
10' s . 590120'
30'
40'
50'

37 10'
20'
30'
40'
50'

38"
10'
20'
30'
40'
50'

39"
10'
20'
30'
40'
50'

40"

.5925
.5948
.5972
.5995

.6018

.6041

.6065

.6088

.611 1

.6134

.6157

.6180

.6202

.6225

.6248

.6271

.6293

.6316

.6338

.6361

.6383

.6406

.6428

Cos.

.8660

.8646

.8631

.8616

.8602

.8587

.8572

.8557

.8542

.8526

.8511

.8495

.8480

.8463

.8448

.8434

.8418

.8402

.8387

.8371

.8355

.8339

.8323

.8307

.8290

.8274

.8258

.8241

.8225

.8208

.8192
.8175
.8158
.8141
.8124
.8107

.8090

.8073

.8056

.8039

.8021

.8004

.7986

.7969

.7951

.7935

.7916

.7898

.7880

.7862

.7844

.7826

.7808

.7790

.7772

.7753

.7735

.7716

.7698

.7679

Tan.

.5774

.5812

.5851

.5891

.5930

.5969

.6009

.6048

.6088

.6128

.6168

.6208

.6249

.6289

.6330

.6371

.6412

.6453

.6494

Cot.

.7320

.7205

.7090

.6977

.6864

.6753

.6643

.6534

.6426

.6318

.6212

.6107

.6002

.5900

.5798

.5697

.5597

.5497

.5399
.65361 .5301
.6577 l .5204
.6619
.6661
.6703

.6745

.6788

.6830

.6873

.6916

.6959

.7002
.7046
.7089
.7133
.7177
.7221

.7265

.7310

.7355

.7400

.7445

.7490

.7536

.7581

.7627

.7673

.7720

.7766

.7813

.7860

.7907

.7954

.8002

.8050

.8098

.8146

.8195
.8243
.8292
.8341

.7660 .8391

.5108

.5013

.4919

.4826

.4733

.4641

.4550

.4460

.4370

.4281

.4193

.4106

.4020

.3934

.3848

.3764

.3680

.3597

.3514

.3432

.3351

.3270

.3190

.3111

.3032

.2954

.2876

.2799

.2723

.2647

.2572

.2497

.2423

.2349

.2276

.2203

.2131

.2059

.1988

.1918

Deg.

6050'
40'
30'
20'
10'

5950'
40'
30'
20'
10'

580
50'
40'
30'
20'
10'

S70
50'
40'
30'
20'
10'

56"
50'
40'
30'
20'
10'

55'
50'
40'
30'
20'
10'

5450'
40'
30'
20'
10'

S3 3
50'
40'
30'
20'
10'

sr50'
40'
30'
20'
10'

sr50'
40'
30'
20'
10'

50"

Deg. Cos. Sine. C ot. Tan. Deg. Deg. Cos. S ine. Cot. Tan. Deg.

10

Deg.
400

10'

Sine Cos.

.6428 .7660

.6450 , .7642
20' .6472
30' .649440'
50'

41"
10'
20'
30'
40'
50'

.6517

.6539

.6561

.6582

.6604

Tan.

.8391

Cot.

1.1918

Deg.
SO0

.8441 1.1847 50'
.7623 .6491 1.1778 40'
.7604 .8541 1.1708 30'
.7585 .8591 1.1640
.7566 .8642 1.1572

20'
10'

.7547 .8693 1 . 1 504 49 i

.7528 .8744 1.1436

.7509 .8795
.6626 .7490
.6648 , .7470
.6670

41' .6691
10' , .671320'
30'
40'
50'

4T 10'
20'

.6734

.6756

.6773

.8847

.8899

1.1369
1.1303

50'
40'
30'

1.1237 : 20'
.7451 .8952 I.I 171 10'

.7431 .9004 I.I 106 48

.7412 .9057 1.1041 i 50'

.7392 .9110 1.0977 40'

.7373 .9163 1.0913

.7353 .9217
.6799 .7333 .9271

.6820 .7313 .9325
6841
.6862

30' .6884
40' .690550'

44"
10'
20'
30'
40'

.6926

.6947

.6968

.7293

.7273
.9380
.9435

.7253 - .9490

.7233 .9545

1 .0850
1 .0786

30'
20'
10'

1 0724 47'
1 .066 1 50'
1.0600 40'
1.0538 30' II
1.0477 20'

.7213 .9600 1.0416 10' j

.7193

.7173
.6988 .7153
.7009
.7030

50' .7050

45 .7071

.9657 1.0355

.9713

.9770
.7132 .9827
.7112 .9884
.7092 .9942

.7071 1 .0000

1.0295
1.0235
1.0176
1.0117

44-
50'
40'
30'
20'

1.0058 10-

1.0000 45 !

Deg. S,ne Cot. Tan. Deg

CURVE FORMULAE 
Let:— R — Radius. T — Tangent. I— Intersection Angle. E — External. 
C — Long chord for Total I.

Then R 50 Sin. D SO

R Tx. Cot. i E - Rx. Exsec , 
T Rx. tan, ^ E ---- Tx. tan, 
T -~ 50 x Tan, j C 2 R Sin.

Sin. D
For approximate check on transit work and to run simple curves in roughly 
by tangent or chord deflection:—

Sine T for l ft. - : .0175 ^ 1.75 per 100' 
Given degree of curve and line of tangent

Offset from tan produced to any given point on curve 
Offset = l .75 x degree of curve x (distance in stations)^

2 
Given degree of curve and line of chord

Offset from chord produced to any given point on curve
= .0175 x degree x (length of chord . given distance)

2 
To find Middle ordinate for any curve

Middle ordinate of l 0 curve for 100 ft. ^ .22'
Middle ordinate for any given degree of curve for 100 ft. = .22 x give 

degree of curve.
Middle ordinate for any given length of chord varies as the sq. of the lengtf 

Rt angle offset may be obtained from any point on a line, remembering that th 
sides of a rt. angle triangle are in the ratio of 3, 4 and 5.

11
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Calibration of a Level

Automatic Levels
The cross-hair adjustment screws on most automatic levels are 
under a threaded cover adjacent to the eyepiece. Adjustment is 
accomplished by slightly tightening or loosening one of the top or 
bottom screws with the adjusting pin supplied in the instrument 
case.

The hair is moved up by turning the top screw clock-wise or the 
bottom screw counter clock-wise. To move the cross-hair down, 
the motions are reversed. Very slight adjustment of these screws 
will move the cross-hair significantly. On most European levels; 
the adjustment is the reverse of this procedure. The adjusting 
screws should always be under some tension at all times.

Dumpy Levels

On Dumpy Levels, the cross-hair adjustment screws are generally 
exposed, capstan-head type on the telescope body near the eye 
piece end. Adjustment is identical to European automatic levels. 
To move the cross-hair up, the bottom screw is tightened clock 
wise or the top screw loosened counter-clockwise.

If more than one or two inches per 100ft. error is observed when 
checking the level, there has likely been some damage to the 
instrument and it should be examined by a qualified service shop.

Adjusting 
Screw

Cross-hair
Assembly

14

Checking a Level

Establish two firm points, A and B, about 50m apart and set up a 
scale at each location. Set up the level at, C, midway between A 
and B. Level the instrument ensuring that the bubble is centered in 
all positions. Record elevation readings from scale A and B thus 
a! and bi respectively. Set up the instrument again at a point D, 
about 4m from A. After levelling the instrument, record elevation 
readings from scale A and B, thus a2 and b2 respectively. If the 
elevation difference at A and at B are the same (aj - a2 = b] - 
b2) then the instrument is in perfect adjustment and calibration is 
not needed. If the elevation difference is not the same (a! - a2 ^ 
bj - b2) then calibration is required. Half of the elevation 
difference must be removed by sighting scale B and adjusting the 
instrument cross hair in the direction that tends towards the 
correct elevation reading from b2 .

15



NOTE KEEPING

BS. Backsight.

b b Base-board of fence.

BM. Bench-mark.

C. B. Catch basin.

— f*nnrar

1
-x-x-x

cb.

cf

C.C.

ccf

dh.

-

F.S.

I.B. "IIP

M. H.

Mon.

na.

D
Spk.

Stk.

S.l. B.

SB

tk.

Tel.

O

A
T. P.

Center line.

Chainline fence.

Curb.
Crow-foot (mark like this or ).

Cut cross (-i-). 
Cut crow-foot (cut into wood or stone).

Drill-hole.

Fence.
Fence, showing on which side the posts

Foresight.

are.

Iron Bar."iijsrssyas.'!:.'.*
S, ' ~,h. ..one or brick mc.r-pm.lng.

Manhole.

Monument.

Nail.

Stadia Station.

Spike.

Stake.

Standard Iron Bar.

Stone bound.

Tack.

Telephone pole.

Transit Traverse Point.

Triangulation Station.

Turning point.

16
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Table l — Radii, Ordinates and Deflections

; D.g.

00" ID-
20'
30'
•40'
50'

1 0

10'
20'
30'
40'
50'

2"
10'
10'
30'
•W'
50'

30
10'
20'
30'
•40'
50'

40
10'
20'
30'
40'
50'

5'
10'
20'
30'
40'
50'

6"
10'
20'
30'
40'

Rad.

34377.0
17189.0
1 1459.0
8594.4
6875.5
5729.6
4911.2
4297.3
3819.8
3437.9
3125.4
2864.9
2644.6
2455.7
2292.0
2148.8
2022.4
1910.1
1809.6
1719.1
1637.3
1562.9
1495.0
1432.7
1375.4
1322.5
1273.6
1228.1
1185.8
1 146.3
1 109.3
1074.7
1042.1
101 1.5
982.6
955.4
929.6
905.1
881.9
859.9

Mid. 
Ord.

0.036
0.073
0.109
0.145
0.182
0.218
0.255
0.291
0.327
0.364
0.400
0.436
0.473
0.509
0.545
0.582
0.618
0.655
0.691
0.727
0.764
0.800
0.836
0.873
0.909
0.945
0.982
1.018
1.055
1.091
1.127
1.164
1.200
1.237
1.273
1.309
1.346
1.382
1.418
1.455

Tang. 
Def.

0.145
0.291
0.436
0.582
0.727
0.873
1.018
1.164
1.309
1.454
1.600
1.745
1.691
2.036
2. 181
2.327
2.472
2.618
2.763
2.908
3.054
3.199
3.345
3.490
3.635
3.718
3.926
4,071
4.217
4.362
4.507
4.653
4.798
4.943
5.088
5.234
5.379
5.524
5.669
5.814

Chord 
Deft.

0.291
0.582
0.873
1.164
1.454
1.745
2.036
2.327
2.618
2.909
3.200
3.490
3.761
4.072
4.363
4.654
4.945
5.235
5.526
5.817
6.108
6.398
6.689
6.980
7.271
7.561
7.852
8.143
8.433
8.724
9.014
9.305
9.596
9.886

10.18
10.47
10.76
11.05
11.34
11.63

Def. 
for 

1 foot

0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.05
1.10
1.15
1.20
1.25
1.30
1.35
1.40
1.45
1.50
1.55
1.60
1.65
1.70
1.75
1.80
1.85
1.90
1.95
2.00

D.g.

T 15'
30'
45'

8"
15'
30'
45'

9"
IS'
30'
45'

10"
30'

ir 30'
12"

30'
I30

30'
14"

30'
IS0

30'
16"

30'
I7 0
I80
19-
20"
21"
22"
230
240
25 0
260
270
28"
29o
30"

Rid.

819.0
790.8
764.5
739.9
716.8
695.1
674.7
655.4
637.3
620.1
603.8
588.4
573.7
546.4
521.7
499.1
478.3
459.3
441.7
425.4
410.3
396.2
383.1
370.8
359.3
348.5
338.3
319.6
302.9
287.9
274.4
262.0
250.8
240.5
231.0
222.3
214.2
206.7
199.7
193.2

Mid. 
Ord.

.528

.582

.637

.691

.746

.801

.855

.910
1.965
2.019
2.074
2.128
2.183
2.293
2.402
2.511
2.620
2.730
2.839
2.949
3.058
3.168
3.277
3.387
3.496
3.606
3.716
3.935
4.155
4.374
4.594
4.814
5.035
5.255
5.476
5.697
5.918
6.139
6.360
6.583

Tang. 
Def.

6.105
6.323
6.540
6.758
6.976
7.193
7.411
7.628
7.846
8.063
8.281
8.498
8.716
9.150
9.585

10.019
10.453
10.887
1 1 .320
1 1 .754
12.187
12.620
13.053
13.485
13.917
14.349
14.781
15.643
16.505
17.365
18.224
19.081
19.937
20.791
21.644
22.495
23.345
24.192
25.038
25.882

————

Chord 
Deft.

12.21
12.64
13.08
13.50
13.95
14.38
14.82
15.25
15.69
16.13
16.56
17.00
17.43
18.30
19.17
20.04
20.92
21.77
22.64
23.51
24.37
25.24
26.11
26.97
27.83
28.70
29.56
31.29
33.01
34.73
36.45
38.16
39.87
41.58
43.29
44.99
46.69
48.38
50.08
51.76

Def. 
for 
foot

2.10
2.18
2.25
2.33
2.40
2.48
2.55
2.63
2.70
2.7B
2.85
2.93
3.00
3.15
3.30
3.45
3.60
3.75
3.90
4.05
4.20
4.35
4.50
4.65
4.80
4.95
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.00

Table III — Tangents, Externals and Chords to a T Curve

Table II — Minutes in Decimals of a Degree

r
2
3
4
5
6
7
8
9
10

.0167

.0333

.0500

.0667

.0833

.1000

.1167

.1333

.1500

.1667

M'

12
13
14
15
16
17
18
19
20

.1833

.2000

.2167

.2333

.2500

.2667

.2833

.3000

.3167

.3333

21'

22
23
24
25
26
27
28
29
30

.3500

.3667

.3833

.4000

.4167

.4333

.4500

.4667

.4833

.5000

31'

32
33
34
35
36
37
38
39
40

.5167
.5333
.5500
.5667
.5833
.6000
.6167
.6333
.6500
.6667

41'

42
43
44
45
46
47
48
49
50

.6833
.7000
.7167
.7333
.7500
.7667
.7833
.8000
.8167
.8333

51'

52
53
54
55
56
57
58
59
60

.8500

.8667

.8833

.9000

.9167

.9333

.9500

.9667

.9833
1.0000

D.g.

1"
10'
20'
30'
40'
50'

r 10'
20'
30'
40'
50'

J"
10'
20'
30'
40'
50'

4"
10'
20'
30'
40'
50'

y 10'
20-
30'
40'
50'

*"
10'
20'
30'
40'
50'

r 10'
20'
30'
40'
50'

l0
10'
20'
30'
40'
50'

r 10'
20'
30'
40'
50'

ir 10'
20'
JO-
40'
50'

Tan.

50.00
58.34
66.67
75.01
83.34
91.68

100.01
108.35
116.68
125.02
133.36
141.70

150.04
158.38
166.72
175.06
183.40
191.74

200.08
208.43
216.77
225.12
233.47
241.81

250.16
258.51
266.86
275.21
283.57
291.92

300.28
308.64
316.99
325.35
333.71
342.08

350.44
358.81
367.17
375.54
383.91
392.28

400.66
409.03
417.41
425.79
434.17
442.55

450.93
459.32
467.71
476.10
484.49
492.88

501.28
509.68
518.08
526.48
534.89
543.29

Ext

.22

.30

.39

.49

.61

.73

.87
1.02
1.19
1.36
1.55
1.75

1.96
2.19
2.43
2.67
2.93
3.21

3.49
3.79
4.10
4.42
4.76
5.10

5.46
5.83
6.21
6.61
7.01
7.43

7.86
8.31
8.76
9.23
9.71

10.20

10.71
11.22
11.75
12.29
12.85
13.41

3.99
14.58
5.18

15.80
6.43
7.07

7.72
8.38
9.06
9.75

20.45
21.16

21.89
22.62
23.38
24.14
24.91
25.70

Chord

100.00
116.67
133.34
150.00
166.67
183.34

199.98
216.64
233.30
249.96
266.62
283.29

299.96
316.62
333.28
349.94
366.60
383.27

399.95
416.60
433.26
449.91
466.56
483.22

499.88
516.53
533.18
549.83
566.48
583.12

599.77
616.41
633.06
649.70
666.34
682.98

699.62
716.25
732.89
749.52
766.15
782.78

799.41
816.01
832.63
849.25
865.86
882.48

899.10
915.71
932.33
948.95
965.56
982.18

998.80
015.4
032.0
048.6
065.2
081.8

Dej.

ir 10'
20'
30'
40'
50'

li0
10'
20'
30'
40'
so-

ir ID-
20'
30'
40'
50'

ir 10'
20'
30'
40'
50'

15'
10'
20-
30'
40'
50'

l*0
ID-
20'
30'
40'
50'

17"
10'
20'
30'
40'
50'

18"
10'
20'
30'
40'
50'

19"
ID-
20'
30'
40-
50'

20'
10'
20'
30-
40'
50'

Tan.

551.70
560.1
568.53
576.95
585.36
593.79

602.21
610.64
619.07
627.50
635.93
644.37

652.81
661.25
669.70
678.15
686.60
695.06

703.51
711.97
720.44
728.90
737.37
745.85

754.32
762.80
771.29
779.77
788.26
796.75

805.25
813.75
822.25
830.76
839.27
847.78

856.30
864.82
873.35
881.88
990.41
898.95

907.49
916.03
924.58
933.13
941.69
950.25

958.81
967.38
975.96
984.53
993.12
001.7

010.3
018.9
027.5
036.1
044.7
053.3

Ext.

26.50
27.31
28.14
28.97
29.82
30.68

31.56
32.45
33.35
34.26
35.18
36.12

37.07
38.03
39.01
39.99
40.99
42.00

43.03
44.07
45.12
46.18
47.25
48.34

49.44
50.55
51.68
52.89
53.97
55.13

56.31
57.50
58.70
59.91
61.14
62.38

63.63
64.90
66.18
67.47
68.77
70.09

71.42
72.76
74.12
75.49
76.86
78.26

79.67
81.09
82.53
83.97
85.43
86.90

88.39
89.89
91.40
92.92
94.46
96.01

Chord

1098.4
H 15.0
1131. 6
1 148.1
1 164.7
1 181.3

1197.9
1214.5
1231.0
1247.6
1264.2
1280.7

1297.3
1313.8
1330.4
1346.9
1363.5
1380.0

1396.6
1413. 1
1429.7
1446.2
1462.8
1479.3

1495.8
1512.4
1528.9
1545.4
1561.9
1578.4

1594.9
161 1.4
1627.9
1644.4
1660.9
1677.4

1693.9
1710.4
1726.9
1743.3
1759.8
1776.2

1792.7
1809.2
1825.7
1842.1
1858.6
875.0

1891.5
1907.9
1924.3
1940.8
1957.2
973.6

1990.0
2006.4
2022.8
2039.2
2055.7
2072.1

Deg.

21"
10'
20'
30'
40'
50'

ir io-
20'
30'
40'
50'

23"
ID-
20'
30-
40'
50'

24"
10'
20'
30'
40'
SO'

25"
ID-
20'
30'
40'
50'

26"
ID'
20'
30'
40'
50'

27"
ID-
20'
30-
40'
50'

28'
ID-
20'
30'
40'
50'

29.
ID'
20'
30'
40'
50'

30C
10'
20'
30'
40'
50'

Tan.

1061.9
1070.6
1079.2
1087.8
1096.4
1 105.1

M 13.7
1 122.4
1 131.0
1139.7
1 148.4
1157.0

1 165.7
1 174.4
1 183.1
1 191.8
1200.5
1209.2

1217.9
1226.6
1235.3
1244.0
1252.8
1261.5

1270.2
1279.0
1287.7
1296.5
1305.3
1314.0

I322.B
1331.6
1340.4
1349.2
1358.0
1 366.8

1 375.6
1384.4
1393.2
1402.0
1410.9
1419.7

I42B.6
1437.4
1446.3
1455.1
1464.0
1472.9

1 48 1.8
1490.7
1499.6
1508.5
1517.4
1526.3

1535.3
1544.2
1553.1
1 562.1
1571.0
1580.0

Ext.

97.57
99.16

100.75
102.35
103.97
105.60

107.24
108.90
110.57
112.25
113.95
115.66

117.38
119.12
120.87
122.63
124.41
126.20

128.00
129.82
131.65
133.50
135.35
1 37.23

139.11
141.01
142.93
144.85
146.79
148.75

150.71
152.69
154.69
156.70
158.72
160.76

162.81
164.86
166.95
169.04
171.15
173.27

175.41
175.55
179.72
181.89
184.08
186.29

188.51
190.74
192.99
195.25
197.53
99.82

202.12
204.44
206.77
209.12
211.48
213.86

Chord

2088.5
2104.9
2121.2
2137.6
2153.9
2170.5

2186.7
2203.0
2219.4
2235.7
2252.1
2268.4

2284.8
2301.1
2317.4
2333.7
2350.0
2366.3

2382.6
2398.9
2415.2
2431.5
2447.8
2464.1

2480.4
2496.7
2512.9
2529.2
2545.4
2561.7

2577.9
2594.2
2610.4
2626.6
2642.9
2659.1

2675.3
2691.5
2707.7
2723.9
2740.0
2756.2

2772.4
2788.6
2804.8
2820.9
2837.1
2853.2

2869.4
2885.5
2901.6
2917.7
2933.8
2950.0

2966.0
2982.1
2998.2
3014.3
3030.4
3046.5



Table III — Tangents, Externals and Chords to a I J Curve Table III — Tangents, Externals and Chords to a l Curve
Dei.

31'
10'
20'
30'
40'
50'

31 10'
20'
30'
40'
50'

13
10'. ..

Tan.

1589.0
1598.0
16069
1615.9
1624,9
1633.9

1643.0
1652.0
1661.0
1*70,0
1679.1
I68B.I

1697.2
1706.3

20' i 1715.330'
40'
50'

34 ID-
20'
30'
40'
50'

35 J
10'
20'
30'
40'
50'

16 10'
20'
30'
40'
50'

37 10'
20'
30'
40'
50'

IB 10'
20'
30'
40'
50'

39 10'
20'
30'
40'
50'

4T 10'
20'
30'
40'
50'

1724.4
1733.5
1742,6

1751,7
1760.8
1770.0
1779.1
1788.2
1797.4

1806.6
1815.7
1824.9
1834.1
1843.3
1852.3

1861.7
1870.9
1880.1
1889.4
1898.6
1907,9

1917. 1
1926.4
1935.7
1945.0
1954.3
1963.6

1972.9
1982.2
1991.5
2000.9
2010.2
2019.6

2029.0
2038.4
2047.8
2057.2
2066.6
2076.0

2085.4
2094.9
2104.3
2113.8
2123.3
2132.7

Ext.

216.3
218.7
221.1
223.5
226.0
228.1

230.9
233.4
235.9
238.4
241.0
243.5

246.1
248.7
251.3
253.9
256.5
259.1

261.8
264.5
267.2
269.9
272.6
275.3

278.1
280.8
283.6
286.4
289.2
292.0

294.9
2977
300.6
303.5
306.4
309.3

312.2
315.2
318.1
321.1
324.1
327.1

330.2
333.2
336.3
339.3
342.4
345.5

348.6
351.8
354.9
358.1
361.3
364.5

367.7
371.0
374.2
377.5
380.8
384.1

Chord

3062.5
3078.6
30947
31 10.7
3126.7
3142.8

3158.8
3174.8
3190.8
3206.8
3222.8
3238.9

32549
3270.8
32868
3302.7
3318.7
3334.6

3350.6
3366.5
3382.4
3398.4
3414.3
3430.2

3446.1
3462.0
3477.9
34937
3509.6
3525.5

3541.3
3557.2
3573.0
3588.8
3604.7
3620.5

3636.3
3652.1
3667.9
3683.7
3699.5
3715.3

3731.0
3746.8
3762.5
3778.3
37940
3809.7

3825.4
3841.1
3856.8
3872.5
3888.2
3903.9

3919.6
3935.2
3950.9
3966.5
3982. 1
3997.8

Deg.

41 IO'
20'
30'
40'
50'

42 ID-
20'
30'
40'
50'

43 IO'
20'
30'
40'
50'

44 10'
20'
30'
40'
50'

45 10'
20'
30'
40'
50'

46 10'
20'
30'
40'
50'

47 10'
20'
30'
40'
50'

48 10'
20'
30'
40'
50'

49"
10'
20'
30'
40'
50'

SO0
10'
20'
30'
40'
50'

Tan.

2142.2
2151.7
2161.2
2170.8
2180.3
2189.9

2199.4
2209.0
2218.6
2228.1
2237.7
2247.3

2257.0
2266.6
2276.2
2285.9
2295.6
2305.2

2314.9
2324.6
2334.3
2344.1
2353.8
2363.5

2373.3
2383.1
2392.8
2402.6
2412.4
2422.3

2432.1
2441.9
2451.8
2461.7
2471.5
2481.4

2491.3
2501.2
2511.2
2521.1
2531.1
2541.0

2551.0
2561.0
2571.0
2581.0
2591.0
2601.1

2611.2
2621.2
2631.3
2641.4
2651.5
2661.6

267 1 .8
2681.9
2692. 1
2702.3
2712.5
2722.7

Ext.
— ——

387.4
390.7
394.1
397.4
400.8
404.2

407.6
411. 1
414.5
418.0
421.4
425.0

428.5
432.0
435.6
439.2
442.8
446.4

450.0
453.6
457.3
461.0
464.6
468.4

472.1
475.8
479.6
483.6
487.2
491.0

494.8
498.7
502.5
506.4
510.3
514.3

518.2
522.2
526.1
530.1
534.2
538.2

542.2
546.3
550.4
554.5
558.6
562.8

566.9
571.1
575.3
579.5
583.8
588.0

592.3
596.6
600.9
605.3
609.6
614.0

Chord

4013.4
4029.0
4044.6
40602
4075.8
4091.3

4106.9
4122.4
4138.0
4153.5
4169.1
4184.6

4200. 1
4215.6
4231.1
4246.6
4262.0
4277.5

4293.0
4308.4
4323.9
4339.3
4354.7
4370.2

4385.6
4401.0
4416.3
4431.7
4447.1
4462.4

4477.8
4493.1
4508.4
4523.8
4539.1
4554.4

4569.7
4585.0
4600.2
4615.5
4630.7
46460

4661.2
4676.4
4691.6
4706.8
4722.0
4737.2

4752.4
4767.5
4782.7
4797.8
4813.0
4828. 1

4843.2
4858.3
4873.4
4888.5
4903.5
4918.6

Deg.

SI 10'
20'
30'
40'
SO'

52 10'
20'
30'
40'
50'

53 10'
20'
30'
40'
50'

54 J
ID-
20'
30'
40'
50'

55 ID-
20'
30'
40'
50'

56 10'
20'
30'
40'
50'

57 10'
20'
30'
40'
50'

sr 10'
20'
30'
40'
50'

59 10'
20'
30'
40'
50'

Ut"
10'
20'
30'
40'
50'

Tan.

2732.9
2743,1
2753.4
2763.7
2773.9
2784.2

2794.5
2804.9
2815.2
2825.6
2835.9
2846.3

2856.7
2867.1
2877.5
2888.0
2898.4
2908.9

2919.4
2929.9
2940.4
2951.0
2961.5
2972. 1

2982.7
2993.3
3003.9
3014.5
3025.2
3035.8

30465
3057.2
3067.9
3078.7
3089.4
3100.2

31 10.9
3121.7
3132.6
3143.4
3154.2
3165.1

3176.0
3186.9
3197.8
3208.8
3219.7
3230.7

3241.7
3252.7
3263.7
3274.8
3285.8
3296.9

3308.0
3319.1
3330.3
3341.4
3352.6
3363.8

Ext.

618.4
622.8
627.2
631.7
636.2
640.7

Chord

4933.7
4948.7
4963.7
4978.7
4993 7
5008.7

645.2 1 5023.7
649.7
654.3
658.8

5038.7
5053.7
5068.6

663.4 5083.6
668.0

672.7
677.3
682.0
686.7
691.4
696.1

700.9
705.7
710.5
715.3
720.1
725.0

729.9
734.8
739.7
744.6
749.6
754.6

759.6
764.6
769.7
774.7
779.8
784.9

790.1
795.2
800.4
805.6
810.9
816.1

821.4
826.7
832.0
837.3
842.7
848.1

853.5
858.9
864.3
869.8
875.3
880.8

886.4
892.0
897.5
903.2
908.8
914.5

5098.5

SI 13.4
5128.3
5143.2
5158.1
5173.0
51876

5202.7
5217.6
5232.4
5247.2
5262.0
5276.8

5291.6
5306.4
5321.1
5335.9
5350.7
5365.4

5380.1
5394.9
5409.6
5424.2
5438.9
5453.6

5468.2
5482.9
5497.5
5512.1
5526.7
5541.3

5555.9
5570.5
5585.0
5599.6
5614.1
5628.7

5643.2
5657.7
5672.2
5686.6
5701.1
5715.6

5730.0
5744.4
5758.8
5773.2
5787.6
5802.0

Deg.

61"
10'
20'
30'
40'
50'

*r 10'
20'
30'
40'
50'

*r 10'
20'
30'
40'
50'

M0
10'
20'
30'
40'
50'

45"
10'
20'
30'
40'
50'

U'
10'
20'
30'
40'
50'

H"
10'
20'
30'
40'
50'

M0
10'
20'
30'
40'
SO'

W 10'
20'
30'
40'
50'

W 10'
20'
30'
40'
50'

Tan.

3375.0
3386.3
3397.5
3408.8
3420. 1
3431.4

3442.7
3454.1
3465.4
3476.8
3488.3
3499.7

3511. 1
3522.6
3534.1
3545.6
3557.2
3568.7

3580.3
3591.9
3603.5
3615.1
3626.8
3638.5

3650.2
3661.9
3673.7
3685.4
3697.2
3709.0

3720.9
3732.7
3744.6
3756.5
3768.5
3780.4

3792.4
3804.4
3816.4
3828.4
3840.5
3852.6

3864.7
3876.8
3889.0
3901.2
3913.4
3925.6

3937.9
3950.2
3962.5
3974.8
3987.2
3999.5

4011.9
4024.4
4036.8
4049.3
4061.8
4074.4

Ext.

920.2
925.9
931.6
937.3
943,1
948.9

954.8
960.6
966.5
972.4
978.3
984.3

990.2
996.2

1002.3
1008.3
1014.4
1020.5

1026.6
1032.8
1039.0
1045.2
1051.4
1057.7

1063.9
1070.2
1076.6
1082.9
1089.3
1095.7

1 102.2
1 108.6
II 15.1
1121.7
1128.2
1134.8

1 141.4
1148.0
1 1 54.7
1161. 3
1 168.1
1 174.8

1181. 6
1188.4
1195.2
1202.0
1208.9
1215.8

1222.9
1229.7
1236.7
1243.7
1250.8
1257.9

1265.0
1272.1
279.3

1286.5
1293.6
300.9

Chord

5816.4
5830.7
5845.1
5859.4
5873.7
5888.0

5902.3
5916.6
5930.9
5945.1
5959.4
5973.6

5987.8
6002.0
6016.2
6030.4
6044.6
6058.7

6072.9
6087.0
6101. 1
6115.2
6129.3
6143.4

6157.5
6171.5
6185.5
6199.6
6213.6
6227.6

6241.6
6255.5
6269.5
6283.4
6297.4
6311.3

6325.2
6339.1
6353.0
6366.8
6380.7
6394.5

6408.4
6422.2
6436.0
6449.7
6463.5
6477.3

6491.0
6504.7
6518.5
6532.2
6545.8
6559.5

6573.2
6586.8
6600.5
6614.1
6627.7
6641.3

Deg.

71"
10'
20'
30'
40'
50'

71"
10'
20'
30'
40'
50'

73'
10'
20'
30'
40'
50'

74"
10'
20'
30'
40'
50'

7S 3
10'
20'
30'
40'
50'

76"
10'
20'
30'
40'
50'

77"
10'
20'
30'
40'
50'

78"
10'
20'
30'
40'
50'

ir 10'
20'
30'
40'
50'

BO0
10'
20'
30'
40'
50'

Tan.

4086.9
4099.5
41 12.1
4124.8
4137.4
4150.1

4162.8
4175.6
4188.5
4201.2
4214.0
4226.8

4239.7
4252.6
4265.6
4278.5
4291.5
4304.6

4317.6
4330.7
4343.8
4356.9
4370.1
4383.3

4396.5
4409.8
4423.1
4436.4
4449.7
4463.1

4476.5
4489.9
4503.4
4516.9
4530.4
4544.0

4557.6
4571.2
4584.8
4598.5
4612.2
4626.0

4639.8
4653.6
4667.4
4681.3
4695.2
4709.2

4723.2
4737.2
4751.2
4765.3
4779.4
4793.6

4807.7
4822.0
4836.2
4850.5
4864.8
4879.2

Ext.

1308.2
1315.2
1322.6
1330.3
1337.7
1345.1

1352.6
1 360. 1
1367.6
1375.2
1 382.8
1390.4

1 398.0
1405.7
1413.5
1421.2
1429.0
1436.6

1444.6
1452.5
1460.4
1468.4
1476.4
1484.4

1492.4
1500.5
1 508.6
1516.7
1524.9
1533.1

1541.4
1549.7
1558.0
1566.3
1574.7
1583. 1

1591.6

Chord

6654.9
6668.4
6682.0
6695.5
6709.0
6722.5

6736.0
6749.5
6763.0
6776.4
6789.8
6803.3

6816.7
6830.0
6843.4
6856.8
6870.2
6883.5

6896.8
6910.1
6923.4
6936.7
6950.0
6963.2

6976.4
6989.6
7002.8
7016.0
7029.2
7042.3

7055.5
7068.6
7081.7
7094.8
7107.9
7121.0

7 1 34.0
1600.1 7147.0
1608.6
1617. 1
1625.7
1634.4

1643.0
1651.7
1660.5
1669.2
1678.1
1686.9

1695.8
1704.7
1713.7
1722.7
1731 7
1740.8

1749.9
1759.0
1768.2
1777.4
1786.7
1796.0

7160.0
7173.0
7186.0
7199.0

7212.0
7225.0
7237.9
7250.8
7263.7
7276.6

7289.5
7302.3
7315.1
7328.0
7340.8
7353.6

7366.3
7379.1
7391.9
7404.6
7417.3
7430.0

Deg.

81"
10'
20'
30'
40'
50'

sr 10'
20'
30'
40'
50'

83 10'
20'

Tan.

4893.6
4908.0
4922.5
4937.0
495 1 .5
4966.1

4980.7
4995.4
5010.0
5024.8
5039.5
5054.3

5069.2
5084.0
5099.0

30' 5113.940'
50'

84"
10'
20'
30'
40'
50'

850
10'
20'
30'
40'
50'

84"
10'
20'
30'
40'
50'

87a
10'
20'
30'
40'
50'

88 0
10'
20'
30'
40'
SO'

89"
10'
20'
30'
40'
50'

9fl0
10'
20'
30'
40'
50'

5128.9
5143.9

5159.0
5174.1
5189.3
5204.4
5219.7
5234.9

5250.3
5265.6
5281.0
5296.4
5311.9
5327.4

5343.0
5358.6
5374.2
5389.9
5405.6
5421.4

5437.2
5453.1
5469.0
5484.9
5500.9
5517.0

5533.1
5549.2
5565.4
5581.6
5597.8
5614.2

5630.5
5646.9
5663.4
5679.9
5696.4
5713.0

5729.7
5746.3
5763.1
5779.9
5796.7
5813.6

Ext.

1805.3
1814.7
1824.1
1833.6
1843.1 ...

i ———— 
Chord

7442.7
7455.4
7468.0
7480.6
7493.2

1852.617505.8

1862,2
1871.8
1881.5
1891.2
1900.9
1910.7

1920.5
1930.4
1940.3
1950.3
1960.2
1970.3

1980.4
1990.5
2000.6
2010.8
2021.1
203 1 .4

2041.7
2052.1
2062.5
2073.0
2083.5
2094.1

2104.7
2115.3
2126.0
2136.7
2147.5
2158.4

2169.2
2180.2
2191. 1
2202.2
2213.2
2224.3

2235.5
2246.7
2258.0
2269.3
2280.6
2292.0

2303.5
2315.0
2326.6
2338.2
2349.8
2361.5

2373.3
2385.1
2397.0
2408.9
2420.9
2432.9

7518.4
7531.0
7543.6
7556.1
7568.6
7581.1

7593.6
7606.1
7618.6
7631.0
7643.4
7655.8

7668.2
7680.6
7693.0
7705.3
7717.6
7730.0

7742.3
7754.5
7766.8
7779.0
7791.3
7803.5

7815.7
7827.9
7840.1
7852.2
7864.3
7876.4

7888.5
7900.6
7912.7
7924,7
7936.8
7948.8

7960.8
7972.8
7984.7
7996.7
8008.6
8020.5

8032.4
8044.3
8056.2
8068.0
8079.8
8091.6

8103.4
8115.2
8127.0
8138.7
8150.4
8162.2



Table III — Tangents, Externals and Chords to a l 0 Curve
D.f

*r 10'
20'
30'
40'
50'

Mo
10'
20'
30'
40'
SO'

*3"
10'
20'
30'
40'
SO'

94"
10'
20'
30'
40'
SO'

K"
10'
20'
30'
40'
50-

Tan.

5830.5
5847.5
5864.6
5881.7
5898.8
5916.0

5933.2
5950.5
5967.9
5985.3
6002.7
6020.2

6037.8
6055.4
6073.1
6090.8
6108.6
6126.4

6144.3
6162.6
6180.2
6198.3
6216.4
6234.6

6252.8
6271.1
6289.4
6307.9
6326.3
6344.8

Ext.

2444.9
2457.1
2469.3
2481. S
2493.8
2506.1

2518.5
2531.0
2543.5
2S56.0
2568.6
2581.3

2594.0
2606.8
2619.7
2632.6
2645.5
2658.5

2671.6
2684.7
2697.9
2711.2
2724.5
2737.9

275 1 .3
2764.8
2778.3
2792.0
2805.6
2819.4

Chord

8173.9
8185.5
8197.2
8208.8
8220.4
8232.0

8243.6
6255.2
8266.8
8278.3
8289.8
8301.3

8312.8
8324.3
8335.6
8347.1
8358.5
8369.9

8381.3
8392.7
8404.0
8415.3
8426.6
8437.9

8449.2
8460.4
8471.7
8482.9
8494. 1
8505.3

Deg.

9*"
10'
20'
30'
40'
50'

ir 10'
20'
30'
40'
50'

n~-
10'
20'
30'
40'
50'

99"
10'
20'
30'
40'
50'

100 10'
20'
30'
40'
50-

Tan.

6363.4
6382.1
6400.8
6419.5
6438.4
6457.3

6476.2
6495.2
6514.3
6533.4
6552.6
6571.9

6591.2
6610.6
6630.1
6649.6
6669.2
6688.8

6708.6
6728.4
6748.2
6768.1
6788. 1
6808.2

6828.3
6848.5
6868.8
6889.2
6909.6
6930.1

Ext.

2833.2
2847.0
2861.0
2875.0
2889.0
2903.1

2917.3
293 1 .6
2945.9
2960.3
2974.7
2989.2

3003.8
3018.4
3033.1
3047.9
3062.8
3077.7

3092.7
3107.7
3122.9
3I3B.I
3153.3
3168.7

3184.1
3199.6
3215.1
3230.8
3246.5
3262.3

Chord

8516.4
8527.6
8538.7
8549.8
8560.9
8572.0

8583.0
8594.1
8605.1
8616.1
8627. 1
8638.0

8649.0
8659.9
8670.8
8681.7
8692.6
8703.4

8714.3
8725.1
8735.9
8746.6
8757.4
8768.1

8778.9
8789.6
8800.3
8810.9
8821.6
8832.2

D*t .

ior 10'
20'
30'
40'
50'

10r ID-
20'
30'
40'
50'

to J0 10'
20'
30'
40'
50'

104"
IO'
20'
30'
40'
50'

105 IO'
20'
30'
40'
50'

Tan.

6950.6
6971.3
6992.0
7012.7
7033.6
7054.5

7075.S
7096.6
7117.8
7139.0
7160.3
7181.7

7203.2
7224.7
7246.3
7268.0
7289.8
7311.7

7333.6
7355.6
7377.8
7399.9
7422.2
7444.6

7467.0
7489.6
7512.2
7534.9
7557.7
7580.5

Ext.

3278.1
3294.1
3310.1
3326.1
3342.3
3358.5

3374.9
3391.2
3407.7
3424.3
3440.9
3457.6

3474.4
3491.3
3508.2
3525.2
3542.4
3559.6

3576.8
3594.2
3611.7
3629.2
3646.8
3664.5

3682.3
3700.2
3718.2
3736.2
3754.4
3772.6

Chord

8842.8
8853.4
8864.0
8874.5
8885.1
8895.6

8906.1
8916.6
8927.0
8937.5
8947.9
8958.3

8968.7
8979. 1
8989.4
8999.7
9010.0
9020.3

9030.6
9040.9
9051.1
9061.3
9071.5
9081.7

9091.8
9102.0
91 12.1
9122.2
9132.3
9142.3

Table IV— Natural Sines, Cosines, Tangents and Cotangents

Corrections to be added to Table III

i

IO0
IS 0
20'
25"

30"
35"
40"
45"

50'
55"
60"
65'

70'
75"
BO 
SS 0

90*
95"

100"
I05 0

TANGENTS

Cve.5 0

.03

.04

.06

.08

.10

!l3
.15

.17

.19

.21

.23

.25

.27

.30

.33

.36

.39

.43

.47

10"

.06

.10

.13
•'6

.19

.22

.26

.30

.34

.38

.42

.46

.51

.56

.61

.66

.72

.79

.86

.94

15"

.09

.14

.19

.24

.29

.34

.40

.44

.51

.57

.63

.69

.76

.83

.91
1.00

1.09
1.19
1.30
1.43

20"

.13

.19

.26

.33

.39

.47

.53

.60

.68

.76

.84

.93

.02

.12

.22

.33

.45

.55

.74

.88

EXTERNALS
5"

.00

.00

.01
.01

.01

.02

.02

.03

.04

.05

.06

.07

.08

.10

.11

.13

.15

.17

.20

.23

10"

.00

.01
.01
.02

.03

.04

.05

.06

.08

.09

.11
.14

.16

.18

.22

.26

.30

.35

.40

.46

15"

.00

.01

.02

.03

.04

.05

.07

.09

.12'

.14
.17
.20

.24

.29

.33

.39

.45

.52

.60

.69

20'

.01

.01

.02

.04

.05

.07

.09

.12

.15

.19
.23
.27

.32

.38

.45

.52

.60

.71

.81

.92

CHORDS
S"

.06

.08

.10

.12

.14

.17

.20
23

.26

.28

.30

.32

.34

.36

.38

.40

.42

.44

.46

.48

10"

.12

.18

.24

.30

.36

.41

.46

.52

.58

.64

.68
.73

.78

.84

.89
.93

.98
1.04
1.07
1.10

IS 0

.19

.28

.38

.48

.58

.66

.75

.84

.93
1.02
.10
.18

.26

.34

.42
.49

.56
.64
.69
.74

20"Cve

.24

.37

.49

.61

.73

.84

.95
1.06

.18

.30

.40
.50

.60

.70

.80

.90

1.98
2.06
2.14
2.22

'

10"
15"
20-
25"

30"
35"
40"
45"

50"
55"
60"
65"

70"
75"
80"
85"

90"
95"
00"

105"

To find tangent, external or chord for any degree of curve under 21" take same for a l 0 curve 
from table Ml , divide by given degree of curve and add correction taken from correction table. 

For curves sharper than 20c figure tangents etc., by formulae for simple curves. Page I I.

Du.
0"

10'
20'
30'
40'
50'

1"
10'
20'
30'
40'
SO'

20
10'
20'
30'
40'
SO'

y 10'
20'
30'
40'
50'

V 10'
20'
30'
40'
50'

5"
10'
20'
30'
40'
50'

40

ID-
20'
30'
40'
SO"

T0
10'
20'
30'
40'
SO'

r 10'
20'
30'
40'
50'

r 10'
20'
30'
40'
SO'

ir

Sine

.0000

.0029

.0058

.0087

.0116

.0145

.0175

.0204

.0233

.0262

.0291

.0320

.0349

.0378

.0407

.0436

.0465

.0494

.0523

.0552

.0581

.0610

.0640

.0668

.0698

.0727

.0756

.0785

.0814

.0843

.0872

.0900

.0930

.0959

.0987

.1016

.1045

.1074

.1103

.1132

.1161

.1190

.1219

.1248

.1276

.1305

.1334

.1363

.1392

.1420

.1449

.1478

.1507

.1536

.1564

.1593
.1622
.1650
.1679
.1708
.1736

Cos.

|
l
1

.9999

.9999

.9999

.9998

.9998

.9997

.9997

.9996

.9995

.9994

.9993

.9992

.9990

.9989

.9988

.9986

.9985
.9983
.9981
.9980
.9978

.9976

.9974

.9971

.9969

.9967

.9964

.9962

.9960

.9957

.9954

.9951

.9948

.9945

.9942

.9939

.9936

.9932

.9929

.9925
.9922
.9918
.9914
.9910
.9907

.9903

.9899

.9894

.9890

.9886

.9881

.9877

.9872

.9868

.9863

.9858

.9853

.9848

Tan.

.0000

.0029

.0058

.0087

.0116

.0145

.0175

.0204

.0233

.0262

.0291

.0320

.0349

.0378

.0407

.0437

.0466

.0495

.0524

.0553
.0582
.0612
.0641
.0670

.0699

.0728

.0758

.0787

.0816

.0846

.0875

.0904

.0934

.0963

.0992

.1022

.1051

.1080

.1110

.1139

.1169

.1198

.1228
.1257
.1287
.1316
.1346
.1376

.1405

.1435

.1465

.1495

.1524

.1554

.1584

.1614
.1644
.1673
.1703
.1733
.1763

Cot.

Inf.
343.77
171.88
114.59
85.949
68.750

57.290
49.104
42.964
38.188
34.368
3 1 .242

28.636
26.432
24.542
22.904
21.470
20.206

19.081
18.075
17.169
16.350
15.605
14.924

14.300
13.727
13.197
12.706
12.250
1 1 .826

11.430
1 1 .024
10.712
10.385
10.078
9.7782

9.5144
9.2553
9.0098
8.7769
8.5555
8.3450

8.1443
7.9530
7.7704
7.5958
7.4287
7.2687

7.1154
6.9682
6.8269
6.6912
6.5605
6.4348

6.3138
6.1970
6.0844
5.9758
5.8708
5.7694
5.6713

DM.

90"
50'
40'
30'
20'
10'

8950'
40'
30'
20'
10'

M0
50'
40'
30'
20'
10'

87"
50'
40'
30'
20'
10'

M'
50'
40'
30'
20'
10'

BS 0
50'
40'
30'
20'
10'

8450'
40'
30'
20'
10'

83"
50'
40'
30'
20'
10'

81"
50'
40'
30'
20'
10'

81"
SO'
40'
30'
20'
10'

SO"

Def .
10"

10'
20'
30'
40'
50'

11"
10'
20'
30'
40'
50'

n*
10'
20'
30'
40'
50'

13"
10'
20'
30'
40'
50'

14"
10'
20'
30'
40'
50'

15"
10'
20'
30'
40'
50'

14"
10'
20'
30'
40'
50'

17"
10'
20'
30'
40'
50'

18"
10'
20'
30'
40'
50'

19 10'
20'
30'
40'
50'

JO"

Sine

.1736

.1765

.1794

.1822

.1851

.1880

.1908

.1937

.1965

.1994

.2022

.2051

.2079

.2110

.2136

.2164

.2193

.2221

.2250
.2278
.2306
.2334
.2363
.2391

.2419

.2450

.2476

.2504

.2532

.2560

.2588

.2616

.2644

.2672

.2700

.2728

.2756

.2787

.2812

.2840

.2868

.2896

.2924
.2954
.2980
.3007
.3035
.3062

.3090

.3121

.3145

.3173

.3200

.3228

.3256

.3283
.3311
.3338
.3366
.3393
.3420

Cos.

.9848

.9843

.9838

.9832

.9827

.9822

.9816

.9811

.9805

.9799

.9793

.9788

.9782

.9775

.9769

.9763

.9757

.9750

.9744

.9737

.9730

.9724

.9717

.9710

.9703

.9695

.9689

.9682

.9674

.9667

.9660

.9652

.9644

.9636

.9628

.9620

.9613

.9604

.9596

.9588

.9580

.9572

.9563

.9554

.9546

.9537

.9528

.9520

.9511

.9500

.9492

.9483

.9474

.9464

.9455

.9446
.9436
.9426
.9417
.9407
.9397

Tan.

.1763

.1793

.1823

.1853

.1884

.1914

.1944

.1974

.2004

.2035

.2065

.2095

.2126

.2156

.2186

.2217

.2248

.2278

.2309

.2339

.2370

.2400

.2432

.2462

.2493

.2524

.2555

.2586

.2617

.2648

.2680

.2711

.2742

.2773

.2805

.2836

.2868

.2899

.2931

.2962

.2994

.3025

.3057

.3089

.3121

.3153

.3185

.3217

.3249

.3281

.3314

.3346

.3378

.3411

.3443

.3476
.3508
.3541
.3574
.3607
.3640

Cot.

5.6713
5.5764
5.4845
5.3955
5.3093
5.22S7

5.1445
5.0658
4.9894
4.9152
4.8430
4.7729

4.7046
4.6382
4.5736
4.5107
4.4494
4.3897

4.3315
4.2747
4.2193
4.1653
4.1126
4.061 1

4.0108
3.9616
3.9136
3.8667
3.8208
3.7760

3.7320
3.6891
3.6471
3.6059
3.5656
3.5261

3.4874
3.4495
3.4124
3.3759
3.3402
3.3052

3.2708
3.2371
3.2041
3.1716
3.1397
3.1084

3.0777
3.0475
3.0178
2.9887
2.9600
2.9319

2.9042
2.8770
2.8502
2.8239
2.7980
2.7725
2.7475

D.i.

M0
50'
40'
30'
20'
10'

7r50'
40'
30'
20'
10'

78"
50'
40'
30'
20'
10'

77"
50'
40'
30'
20'
10'

H"
SO'
40'
30'
20'
10'

7S0
50'
40'
30'
20'
10'

74"
50'
40'
30'
20'
10'

73"
50'
40'
30'
20'
10'

7r50'
40'
30'
20'
10'

7r50'
40'
30'
20'
10'

70"

Dt|. Cos. S ine Cot. Tan. Deg. Deg. Cos. S ine Cot. Tan. Dej.



ITable IV— Natural Sines, Cosines, Tangents and Cotangents Table IV
Des.

W 10'
20'
30'
40'
so 

li0
10'
20'
30'
40'
50'

n0
10'
20'
30'
40'
SO'

23"
10'
20'
30'
40'
50'

M0
10'
20'
30'
40'
50'

25"
10'
20'
30'
40'
50'

26"
10'
20'
30'
40'
50'

27"
10'
20'
30'
40'
50'

28"
10'
20'
30'
40'
50'

29"
10'
20'
30'
4050'

30"

Sine

.3420

.3448

.3475

.3502

.3529

.3556

.3584

.3614

.3638

.3665

.3692

.3719

.3746

.3776

.3800

.3827

.3854

.3880

.3907

.3934

.3961

.3988

.4014

.4041

.4067

.4094

.4120

.4147

.4173

.4200

.4226

.4252

.4279

.4305

.4331

.4358

.4384

.4410

.4436

.4462

.4488
.4514

.4540

.4566

.4592

.4618

.4643

.4669

.4695

.4720

.4746

.4772

.4797

.4823

.4848

.4874

.4899

.4924

.4950

.4975

.5000

Cm.

.9397

.9387

.9377

.9367

.9356

.9346

.9336

.9325

.9315

.9304

.9293

.9283

.9272

.9261

.9250

.9239

.9228

.9216

.9205

.9194

.9182

.9171

.9159

.9147

.9136

.9124

.9111

.9100

.9088

.9075

.9063
.9050
.9038
.9026
.9013
.9000

.8988

.8975

.8962

.8949

.8936
.8923

.8910

.8897

.8884

.8870

.8857

.8843

.8830

.8816

.8802

.8788

.8774

.8760

.8746

.8732

.8718

.8704

.8689

.8675

.8660

Tan.

.3640

.3673

.3706

.3739

.3772

.3805

.3839

.3872

.3906

.3939

.3973

.4006

.4040

.4074

.4108

.4142

.4176

.4210

.4245

.4279

.4314

.4348

.4383

.4418

.4452

.4487

.4522

.4557

.4592

.4628

.4663
.4698
.4734
.4770
.4806
.4841

.4877

.4913

.4950

.4986
.5022
.5059

.5095

.5132

.5169

.5206

.5243

.5280

.5317

.5355

.5392

.5430

.5467

.5505

.5543

.5581

.5619

.5658

.5696

.5735

.5774

Cot.

2.7475
2.7228
2.6975
2.6746
2.6511
2.6279

2.6051
2.5826
2.5605
2.5386
2.5172
2.4960

2.4751
2.4545
2.4342
2.4142
2.3945
2.3750

2.3558
2.3369
2.3183
2.2998
2.2817
2.2637

2.2460
2.2286
2.2113
2.1943
2.1775
2.1609

2.1445
2. 1283
2.1123
2.0965
2.0809
2.0655

2.0503
2.0353
2.0204
2.0057
1.9912
1 .9768

1 .9626
1 .9486
1 .9347
1.9210
1.9074
1.8940

1.8807
1.8676
1.8546
1.8418
1.8291
1.8165

1 .8040
1.7917
1 .7796
1.7675
1.7556
1 .7438
1.7320

Dej.
70"

50'
40'
30'
20'
10'

69"
50'
40'
30'
20'
10'

W50'
40'
30'
20'
10'

67"
50'
40'
30'
20'
10'

6650'
40'
30'
20'
10'

6550'
40'
30'
20'
10'

64"
50'
40'
30'
20'
10'

63"
50'
40'
30'
20'
10'

*20
50'
40'
30'
20'
10'

*r50'
40'
30'
20'
10'

SO0

Dej.
3D0

10'
20'
30'
40'
50'

3r 10'
20'
30'
40'
50'

JJO

10'
20'
30'
40'
50'

33"
10'
20'
30'
40'
50'

Vf 10'
20'
30'
40'
50'

35"
10'
20'
30'
40'
50'

34 10'
20'
30'
40'
50'

37 0
10'
20'
30'
40'
50'

38"
10'
20'
30'
40'
50'

39"
10'
20'
30'
40'
SO'

400

Sine

.5000

.5025

.5050

.5075

.5100

.5125

.5150

.5175

.5200

.5225

.5250

.5275

.5299
.5326
.5350
.5373
.5397
.5422

.5446
.5471
.5495
.5519
.5544
.5568

.5592

.5616

.5640

.5664

.5688

.5712

.5736
.5760
.5783
.5807
.5831
.5854

.5878

.5901

.5925

.5948
.5972
.5995

.6018

.6041

.6065

.6088

.6111

.6134

.6157

.6180

.6202

.6225

.6248

.6271

.6293

.6316

.6338

.6361

.6383

.6406

.6428

Cos.

.8660
B64&
!863I
.8616
.8602
.8587

.8572

.8557

.8542

.8526

.8511

.8495

.8480

.8463

.8448

.8434

.8418

.8402

.8387

.8371

.8355

.8339

.8323
.8307

.8290

.8274

.8258

.8241

.8225

.8208

.8192
.8175
.8158
.8141
.8124
.8107

.8090

.8073

.8056

.8039

.8021

.8004

.7986

.7969

.7951

.7935

.7916

.7898

.7880

.7862

.7844

.7826

.7808

.7790

.7772

.7753

.7735

.7716

.7698

.7679

.7660

Tan.

.5774

.5812

.5851

.5891

.5930

.5969

.6009

.6048

.6088

.6128

.6168

.6208

.6249

.6289

.6330

.6371

.6412

.6453

.6494

.6536

.6577

.6619

.6661
.6703

.6745

.6788

.6830

.6873

.6916

.6959

.7002
.7046
.7089
.7133
.7177
.7221

.7265

.7310

.7355

.7400

.7445

.7490

.7536

.7581

.7627

.7673

.7720

.7766

.7813

.7860

.7907

.7954

.8002

.8050

.8098

.8146

.8195

.8243

.8292

.8341

.8391

Cot.

1 .7320
1.7205
1.7090
1.6977
1.6864
1.6753

1.6643
1 .6534
1.6426
1.6318
1.6212
1.6107

1.6002
1.5900
1.5798
1.5697
1.5597
1 .5497

1.5399
1.5301
1.5204
I.SIOB
1.5013
1.4919

1 .4826
1 .4733
1.4641
1.4550
1.4460
1 .4370

1.4281
1.4193
1.4106
1.4020
1 .3934
1 .3848

1 .3764
1.3680
1.3597
1.3514
1.3432
1.3351

1 .3270
1.3190
I.3III
1 .3032
1 .2954
1 .2876

1.2799
1 .2723
1 .2647
1 .2572
1 .2497
1 .2423

1.2349
1.2276
1 .2203
1.2131
1 .2059
1.1968
1.1918

DeS .

M0
50'
40'
30'
20'
10'

S9D
50'
40'
30'
20'
10'

580
50'
40'
30'
20'
10'

57"
50'
40'
30'
20'
10'

5*"
50'
40'
30'
20'
10'

55 D
50'
40'
30'
20'
10'

5450'
40'
30'
20'
10'

S3 0
50'
40'
30'
20'
10'

S2C
50'
40'
30'
20'
10'

SI"
50'
40'
30'
20'
10'

50-

Deg. Cos. Sine. Cot. Tin. Deg. Deg. Sine. Cot. Tai Deg.

10

Deg.
40:

10'
20'
30'
40'
50'

41"
ID-
20'
30'
40'
SO'

4r 10'
20'
30'
40'
50'

43"
10'
20'
30'
40'
50'

*40
10'
20'
30'
40'
50'

4S"

Sine

.6428

.6450

.6472

.6494

.6517

.6539

.6561

.6582

.6604

.6626

.6648

.6670

.6691

.6713

.6734

.6756

.6773

.6799

.6820
6841
.6862
.6884
.6905
.6926

.6947

.6968

.6988

.7009

.7030

.7050

.7071

Cos.

.7660

.7642

.7623

.7604

.7585

.7566

.7547

.7528

.7509

.7490

.7470

.7451

.7431

.7412

.7392

.7373

.7353

.7333

.7313

.7293

.7273

.7253

.7233

.7213

.7193

.7173

.7153

.7132

.7112

.7092

.7071

Tin.

.8391

.8441

.8491

.8541

.8591

.8642

.8693

.8744

.8795

.8847

.8899

.8952

.9004

.9057

.9110

.9163

.9217

.9271

.9325

.9380

.9435

.9490

.9545

.9600

.9657

.9713

.9770

.9827

.9884

.9942

1.0000

Cot.

1.1918
1.1847
1.1778
1.1708
1.1640
1.1572

1.1504
1.1436
1.1369
1.1303
1.1237
I.II7I

I.I 106
1.1041
1.0977
1.0913
1 .0850
1.0786

1 0724
1.0661
1.0600
1.0538
1.0477
1.0416

1.0355
1 .0295
1 .0235
1.0176
1.0117
1.0058

1.0000

Deg.
SO'

50'
40'
30'
20'
10'

4r50'
40'
30'
20'
10'

4850'
40'
30'
20'
10'

47"
50'
40'
30'
20'
10'

4*50'
40'
30'
20'
10'

45 J

Deg. Cos. S ine Cot. Tin. Deg.

CURVE FORMULAE 
Let:— R — Radius. T — Tangent. I — Intersection Angle. E — External. 
C — Long chord for Total I.

Then R ^ SO
"SrnTD

R = Tx. Cot. i 
T s- Rx. tan, J 
T ^ SO x Tan.

Sin. D = SO "R"

E s Rx. Exsec 
E = Tx. tan, i 
C= 2 R Sin. \

For approximate check on transit work and to run simple curves in roughly 
by tangent or chord deflection: —

Sin? l "for l ft. = .0175 = 1.75 per 100' 
Given degree of curve and line of tangent

Offset from tan produced to any given point on curve 
Offset = l .75 x degree of curve x (distance in stations)* ———————————— j — —— —— —— ——

Given degree of curve and line of chord
Offset from chord produced to any given point on curve

= .0175 x degree x (length of chord -t- given distance)
2 

To find Middle ordinate for any curve
Middle ordinate of l 0 curve for 100 ft. = .22'
Middle ordinate for any given degree of curve for 100 ft. = .22 x given 

degree of curve.
Middleordinatefor any given length of chord varies as the sq. of the length. 

Rt angle offset may be obtained from any point on a line, remembering that the 
sides of a rt. angle triangle are in the ratio of 3, 4 and S.

11
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Calibration of a Level

Automatic Levels
The cross-hair adjustment screws on most automatic levels are 
under a threaded cover adjacent to the eyepiece. Adjustment is 
accomplished by slightly tightening or loosening one of the top or 
bottom screws with the adjusting pin supplied in the instrument 
case.

The hair is moved up by turning the top screw clock-wise or the 
bottom screw counter clock-wise. To move the cross-hair down, 
the motions are reversed. Very slight adjustment of these screws 
will move the cross-hair significantly. On most European levels; 
the adjustment is the reverse of this procedure. The adjusting 
screws should always be under some tension at all times.

Dumpy Levels
On Dumpy Levels, the cross-hair adjustment screws are generally 
exposed, capstan-head type on the telescope body near the eye 
piece end. Adjustment is identical to European automatic levels. 
To move the cross-hair up, the bottom screw is tightened clock 
wise or the top screw loosened counter-clockwise.

If more than one or two inches per 100ft. error is observed when 
checking the level, there has likely been some damage to the 
instrument and it should be examined by a qualified service shop.

Adjusting 
Screw

Cross-hair
Assembly

14

Checking a Level
Establish two firm points, A and B, about 50m apart and set up a 
scale at each location. Set up the level at, C, midway between A 
and B. Level the instrument ensuring that the bubble is centered in 
all positions. Record elevation readings from scale A and B thus 
a; and b; respectively. Set up the instrument again at a point D, 
about 4m from A. After levelling the instrument, record elevation 
readings from scale A and B, thus a2 and b2 respectively. If the 
elevation difference at A and at B are the same (ai - a2 = b] - 
b2) then the instrument is in perfect adjustment and calibration is 
not needed. If the elevation difference is not the same (aj - a2 ^ 
bj - b2) then calibration is required. Half of the elevation 
difference must be removed by sighting scale B and adjusting the 
instrument cross hair in the direction that tends towards the 
correct elevation reading from b2 .

15



B.S.

b.b.

BM.

C.B.

C.

l 
-x-x-x

cb.

cf

C.C.

ccf 

dh.

NOTE KEEPING

Backsight.

Base-board of fence. 

Bench-mark. 

Catch basin. 

Center.

Center line.

Chainline fence.

Curb.
Crow-foot (mark like this or ).

Cut cross (-t-).
Cut crow-foot (cut into wood or stone).

Drill-hole. 

Fence. 
: Fence, showing on which side the posts are.

Foresight.

Iron Bar.
Line of building; the outside line is the 

base-board, the cross-hatched part is the 
line of the stone or brick under-pinning.

Manhole. 

Monument. 

Nail.

Stadia Station. 

Spike. 

Stake.

Standard Iron Bar. 

Stone bound. 

Tack.

Telephone pole. 

Transit Traverse Point. 

Triangulation Station. 

Turning point. 
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Ŝsr^
-
Ms

W4K.S ,

IM —————

i ————

t __l _ -
t

^-14

/A]
42*"k

j g,
-i-^
4 ^

4^

^B

4 k?

4 M

4 M

43
•^

4/0

-i /D
-i P,
4(Z

4^

4M

sot

GiVfCb
\-4

^
-M
-t

0
-3,
-6
-M
-^1
~^f
-S

r o
-^
-1
-4^

4b
-t 5,

-2.

Pagej ..................



Date. 

ST?

2 S

Page.

'M.

-t i

•fs 

4{

*[

O
- M
-b

No. . 
Date. Page.

-t,

-s

-47

49

-s

--a

-s

-i



No. .........Liiao.C............................................... i
Date .................................................. Page . . . . . . . . . . . . . . . . . .

STf\.

&U

1 5 

2S

-

7 ,- 
-J . .,

-

-

•55

--

IK

-2 
-4

-z

-f 2

tV
H- 2

•* 4

44

4 k

•O-'6
-4 L j

"W

-' f

Jl

•f ^

•f k

• — -

H Ll

^ -L

-^
-5"

0

-(a ~

~ *~l
— Li

~(?

' Ll

-y
- G
-C
"^

~ LI
~ L I
- 1

--

-

- -

--

— - - —

- — -- —

--•— —

No L ^^OtINO.

Date.................................................. Page..................

-^-

(S

^

i —

1
I 2-S
J -

I "
I

E ^
m
B: -

rr^^
m ~

P^
tet25,S

IA! .
-..^..
-s
0
^!

-t K
4 4

4L|

-'5
-N/

4^

4^
-t^

-4 ^

-\^

4 t/

^ Z
4 ^
•"4
^2
-* 2
-*H

-- - -

6^^^.
-f Lf

rij 3-M
- ^
-Li

-:J-
-•^
-2
-^
^3
- ^)
-Z.
- Ll
-L)

-y
- L\
-z
-2
-2
-J

-— --- -— -



No. ..JL..J.O..IDO.E.............................................. l
Page.

;

Z s

nvL

-2
•^1

4 1

0

0
0
Hi/I

-lil"

-z
~: s

7,
o

—y

••f

No. . 
Date.

L 104.'

Page.

BL

?

4 l
^ 2

-f/

-f 2

-m

-5T



No. . 
Date. Page.

IS 46

i (D

4-7

-fD

-S

-L

- 2.

-4
O
O- 4"

-V

No. . 
Date.

H

/A/

; -fi

4V

14-t s

-4 
'7

-3

-^~C,

-/o
-5

-l

-2
^5

7



No. . 
Date.

STfl

Page .

/*L

4 X

IS

^s

4?

42.

' M

-2

0

v;
z
z

-l 
^ l 
-z,

-4

-4

4
s

No. . 
Date. Page.

/AJ. 

T 4

^3

-Z 
~-~2



No. . 
Date.

Si A ,

IS

'/S

/A/- 
42
-'2

-f -L
Vz
-i f

f
-f Z

2 
2.

42

Page.

-2

-z
o-l

-2-

No. . 
Date.

JL/2-
Page

/A/



No. No.
Date

ST/).,. .....

-
-

-

/S
-

-
"

2 s
-

-
—

-"
~

-

-

'(S
-

-

-

^
-

-

-

/id
-t 4
4k

-^ b
H ft
-fi,
-f/-]
t^/
^Z

(9
H M
-t 3
-m

-̂12
-13
-f j
^
^ i-(
•4L|

-t 3.
-t 4
-f4
4^

4 Z

Q^^.

-G
-2^
-z.
-Z
-^
-z
-tl
^(7
-2,
-2.
-H

-i.

-2
-Z
o-z
-1
-4
-4
-z

Page

- - — -

Date.......

STA.

(rg

-

"

6-ns.z ,

i -

f
r
i ;'

1

L

t

^

7/7.
-f2-

t2
•4-^

-l-S

^^^^^•n^ ^^^^^^^

Si
-
-
-

•M

Page.

-z



No. ...imSP.^................................................. NO,
Date............

^TA .

^U
-
-

-

IS
-
-

-

2 S
-
-
-

^S
-
-
—

4 C
—
-
-

^C
—
-
-

/A/
42
-f Z
-"-1
^z
-t 3
0
0

-4M

44
^2
42-
-*L
4 3
fL^
i Z
-'Z
-^ f
-^z
-HI
f2
^2
4 Z
-ILf

4:3

- a^e^.
-2.
-2
-Z
-Z
-Z
-z
-1
-If
-2-
-^
-i/
-^f .
-4-~4

-y
- L\

-q-

-^
-L|
-M
-L/

-z
-3
^

D- — -.Page Date

ST/q.

^s
-
-

^15^ ^ ,

Lik,

r /A/
fL/

-y tf
42
-^

fii/P^.
-^
-i/
-Z
-*1

...,. Page

r



Date.

5TA 
Ek

'K

No.

/ri .
4 ^

•*2
^ 2
4 1

4 4

+ M
43,
41

-.

4-1

^M
43,

4^

4 4

4if

-\ LJ

-HI
-tLj

-f U

41

-f?

43

-t *-[

-i U

e ̂ 2).
-z
-z
-L{

-H-
- 2.
-Z
-3,
4^|

^Z

-2,
-i" 1
-i.
-4
-z
-z
-if
-i/
-2
-^
-2
-z
^v
'^
-2L

Page.....

J

Date.......

CTA .^ ^
-
-
-

7s

-.

-
ftk.—

/A)-

•^^
-tt*
-fi

H^

(5u^,^ j

-1
-Z
-Z
-4

Page



No. . 
Date. Page .

IS

3s

tZ

-t 1

-ul
42

-f Z

-d

-Z

-l
4 "3 
-f z
-~2-~

-2

O 
-Z

2"t/"

-2 
O

No. . 
Date. Page .

. M/-

-73,

-/S

&U/15.

-2

-z.



No. ......A/1
Date.............

C'l P .

GL
-
-
~

} S
f

-

~

2 S

-

-

-; r 
, -;
-

-

~-

. 'li. .....
-

-

5S
-

—

-

)-'00l-

/.A/,

+ Z
4?
^f

^
-^2
-f 2
-f^
4/

4^

^
43

-'2
-t f
^
44

-4 2

4 S

J 3
-f i

42
-li

^N-/
^2
^1

QvQb
-2-
-2
-Z
-1
-^
-c.
-z
-z
-4
-l/
-z
-z

0̂
-s
-2
-2
-4
~2
-4
~2

- 2
-2
- z

Paae
No. .......
Date

^r(\ ,
^
-
-
-

ir
-

-^5To.s )

pk —

/-;

W.
^z
^
-*2
^
^
^f
-/S

/s VD*:?t

a w b-4
-2
-2
-^
-2
-z
-2.

.... Page



No. . 
Date.

2L

4s

Page.

M/- 

t Z
-fZ

-2.

j 2
,0 
-5

-t 2.
-Z
-2

-2

-2

-

-2

No. . 
Date.

L/S-/SO,
Page.

-f 2

O

O 

O t

a^A.
-Z

-2

-3

-4-



No. . 
Date .

ST fl

/s

5S

/A/.
?2

-/l

Page.

"•i

-2 
o

- 3

-z

- z 
V

-Y

-s
-2
-2
-2
-Z

•i

No. . 
Date. Page.

BL

IS

zs

-Z

2
i

^n
-' 2
4 f

-2
0
2

-7

-Z
-2 "-2



Date............

^Tf\ -

i?U
-

—
—

1 S
—
—

—

2 s
-
-
—

^S
-
-

*75-.S,

Ml.
fZ
f 2
-^
-*Z
-*2
^^

^
4^1

444q
-f "2-

f 7.
-f^j

+Z
-J Z
4 1

#0/1^
-z
-2
-2
~V
-z
-V
-z
-J

-4
-y
-z
-2.
-Z
-2-
-z
^2 .

Do^QPage

i

^
Date......

r

i-
p

^-:

^

,

t-

s*:,

..... Pagt3 ..................



Ministry of
Northern Development
and Mines

Declaration of Assessment Work 
Performed on Mining Land
Mining Act, Subsection 65(2) and 66(3), R.S.O. 1990

iment Files Research Imaging

Per 
Min 
Out 
933 52E10SEOQ02 2.17506 WILEY BAY 900

Instructions: - For work performed on Crown Lan 
- Please type or print in ink.

1. Recorded holder(s) (Attach a list if necessary)

sections 65(2) and, 66(3) of the Mining Act. Under section 8 of the 
i the assessment ftork and correspond with the mining land holder, 
rder. Ministry ofjNorthenC}evelopment ,and Mines, 6th Floor,: * " -'( - o Q' i

m, use fKfn 02401 ^7? .— .
1 ~~*-~ * *LJ W fj^

/teew&s. Number

Telephone Number

FirTTumSer ar? -
Name Client Number

Telephone Number— Address

Fax Number

2. Type of work performed: Check ( ^ ) and report on only ONE of the following groups for this declaration.

Geotechnical: prospecting, surveys, 
assays and work under section 18 (regs)

Physical: drilling, stripping, 
trenching and associated assays |~1 Rehabilitation

Work Type Office Use

Commodity

Total S Value of 
Work Claimed ^ V T O

Dates Work 
Performed

-From T To
^ NTS Reference *?"2j^ if?* ^-^

Global Positioning System Data (it available) Township/
Mlninfl Division ^/yi fZ fi

M or G-Ptan Number C/ t Resident Geologist 
District

Please remember to: - obtain a work permit from the Ministry of Natural Resources as required;
- provide proper notice to surface rights holders before starting work;
- complete and attach a Statement of Costs, form 0212;
- provide a map showing contiguous mining lands that are linked for assigning work;
- include two copies of your technical report.

3. Person or companies who prepared the technical report (Attach a list if necessary)
Telephone Number

Fax Number

Name Number

Addn Fax Number

Name Telephone Number

Address Fax Number

4. Certification by Recorded Holder or Agent

l, C- , do hereby certify that l have personal knowledge of the facts set
(Print Name)

forth in this Declaration of Assessment Work having caused the work to be performed or witnessed the same during 
or after its completion and, to the best of my knowledge, the annexed report is1 true.

0241 (02^6) DB&n



5. Work to be recorded and distributed. Work can only be assigned to claims that are contiguous (adjoining) to-,. 
the mining land where work was performed, at the time work was performed. A map showing the contiguous link 
must accompany this form.

Mining Claim Number. Or If 
work was done on other eligible 
mining land, show in this 
column the location number 
indicated on the claim map.

eg
i

eg

*9

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

TB 7827

1234567

1234568

II tt /t?
Mtotl

Number of Claim 
Units. For other 
mining land, list 
hectares.

16 ha

12

2 ;
,

Column Totals

Value of work 
performed on this 
claim or other 
mining land.

S26, 825

0

S 8, 892

fff-7^
*-ti,T?0

*??,WC

Value of work 
applied to this 
claim.

N/A

S24,000

S 4,000

*f**o

* # foo

* rf y eo

Value of work 
assigned to other 
mining claims.

S24,000

0

0

O

O

Q

Bank. Value of work 
to be distributed 
at a future date.

$2,825

0

S4.892

t-Zl#0
* 13,030

4 1 f,i?0

l, , do hereby certify that the above work credits are eligible under
(Print Full Name)

subsection 7 (1) of the Assessment Work Regulation 6/96 for assignment to contiguous claims or for application to
the claim where the wo done.
Signature of Ri

6. Instructions for cutting back credits that are not approved.

Some of the credits claimed in this declaration may be cut back. Please check ( ^ ) in the boxes below to show how
you wish to prioritize the deletion of credits:

D 1. Credits are to be cut back from the Bank first, followed by option 2 or 3 or 4 as indicated. 
D 2. Credits are to be cut back starting with the claims listed last, working backwards; or 
O 3. Credits are to be cut back equally over all claims listed in this declaration; or 
D 4. Credits are to be cut back as prioritized on the attached appendix or as follows (describe):

Note: If you have not Indicated how your credits are to be deleted, credits will be cut back from the Bank first, 
followed by option number 2 If necessary.

For Office M a* Only
ft-.—t. _i Jk.-l_llfpCKlfVReceived Stai O D IV.

j urn 'L u

bee Date

/t
Date Approved

Date Notification Sent

Total Value of Credit Approved

Approved (OT^ftCording^ by Mining Recopfep(81gfttfure)



Ontario Ministry of
Northern Development
and Mines

Statement of Costs 
for Assessment Credit

Transaction Number (office use)

Personal information collected on this form is obtained under the authority of subsection 6(1) of the Assessment Work Regulation 6/96. Under 
section 6 of the Mining Act, the information Is a public record. This information will be used to review the assessment work and correspond with 
the mining land holder. Questions about this collection should be directed to the Chief Mining Recorder, Ministry of Northern Development and 
Mines, 6th Floor, 933 Ramsey Lake Road, Sudbury, Ontario, P3E 6B5.

Work Type
Units of Work

Depending on the type of work, list the number 
of hours/days worked, metres of drilling, kilo 
metres of grid line, number of samples, etc.

Cost Per Unit 
of work

Total Cost

Associated Costs (edtf. supplies, mobilization and demobilization).

Transportation Costs

Food and L Costs

Total Value of Assessment Work

Calculations of Filing Discounts:

1. Work filed within two years of performance Is claimed at 100(ft of the above Toted Value of Assessment Work.
2. If work is filed after two years and up to five years after performance, it can only be claimed at SO^b of the Total 

Value of Assessment Work. If this situation applies to your claims, use the calculation below:
TOTAL VALUE OF ASSESSMENT WORK x 0 .50 Total S value of worked claimed.

Note:
- Work older than 5 years is not eligible for credit.
- A recorded holder may be required to verify expenditures claimed in this statement of costs within 45 days of a 
request for verification and/or correction/clarification. If verification and/or correction/clarification is not made, the 
Minister may reject all or part of the assessment work submitted.

Certification verifying costs:

l, , do hereby certify, that the amounts shown are as accurate as may
(please print full name)

reasonably be determined and the costs were incurred while conducting assessment work on the lands indicated on

the accompanj 

to make this

-7 p q -in 11 12 1 2 34 56

(recorded holder, agent, or state company position with signing authority)
am authorized



Ministry of
Northern Development
and Mines

Ministere du 
Developpement du Nord 
et des Mines Ontario

November 4, 1997

Walter C. Martin
ARLINGTON RESOURCES INC.
2275 LAKESHORE BLVD.
SUITE 519
ETOBICOKE, ON
M8V-3Y3

Geoscience Assessment Office 
933 Ramsey Lake Road 
6th Floor 
Sudbury, Ontario 
P3E 6B5

Telephone: (888)415-9846 
Fax: (705) 670-5863

Dear Sir or Madam:

Subject: Transaction Number(s):

Submission Number: 2 .17506

Status
W9710.00126 Approval After Notice

We have reviewed your Assessment Work submission with the above noted Transaction Number(s). The 
attached summary page(s) indicate the results of the review. WE RECOMMEND YOU READ THIS 
SUMMARY FOR THE DETAILS PERTAINING TO YOUR ASSESSMENT WORK.

If the status for a transaction is a 45 Day Notice, the summary will outline the reasons for the notice, and any 
steps you can take to remedy deficiencies. The 90-day deemed approval provision, subsection 6(7) of the 
Assessment Work Regulation, will no longer be in effect for assessment work which has received a 45 Day 
Notice.

Please note any revisions must be submitted in DUPLICATE to the Geoscience Assessment Office, by the 
response date on the summary.

if you have any questions regarding this correspondence, please contact Bruce Gates by e-mail at 
gatesj)@torv05.ndm.gov.on.ea or by telephone at (705) 670-5856.

Vours sincerely,

ORIGINAL SIGNED BY
Blair Kite
Supervisor, Geoscience Assessment Office
Mining Lands Section

Correspondence ID: 11528 

Copy for: Assessment Library



Work Report Assessment Results

Submission Number: 2 .17506

Date Correspondence Sent: November 04, 1997 AssessonBruce Gates

Transaction 
Number
W971 0.001 26

First Claim 
Number
1178137

Township(s) 1 Area(s) Status
ASTRON BAY (LAKE OF THE WOODS), Approval After Notice 
WILEY BAY (LAKE OF THE WOODS)

Approval Date

October 30, 1997

Section:
14 Geophysical MAG
14 Geophysical VLF

The revisions outlined in the Notice dated September 15,1997, have been corrected. Assessment work credit has been approved as outlined on the attached 
Distribution of Assessment Work Credit sheet.

Correspondence to: Recorded Holder(s) and/or Agent(s):
Resident Geologist Walter C. Martin
Kenora, ON ARLINGTON RESOURCES INC.

ETOBICOKE, ON 
Assessment Files Library 
Sudbury, ON

Page: 1
Correspondence ID: 11528



Distribution of Assessment Work Credit

The following credit distribution reflects the value of assessment work performed on the mining land(s).

Date: November 04, 1997 

Submission Number: 2 .17506

Transaction Number: W9710.00126

Claim Number Value Of Work Performed

1178137 10,985.00

1218086 10,985.00

21,970.00

Page: l
Correspondence ID: 11528
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