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STATE PLANE COORDINATE SYSTEM (SPCS)

DEFINITIONS:

Lambert Projection = the SPCS used in those states
wnose major dimensions are primarily east to west.

The Long Island zone of the New York SPCS, the north
zone of Florida system and zone 10 in Alaska (Aleutian
Islands) are also on this projection.

Transverse Mercator Projection = the SPCS used in those
states exctending primarily north to south.

Zone = z subdivision of the SPCS within a State. With
one exception, these subdivisions follow county bound-
aries. In order to maintain a maximum scale reducticn
in the center of a particular system at 1:10,000, the
1imits cannot exceed 158 miles north to south for the
Lambert projection and east to west for the transverse
Mercator projection. The Lambert projecticn bands can
be extended around the world and the transverse Mercator
zones to within a few degrees of the north pole. The
published tables, of course, provide some overlap out-
side a zone or beyond a State boundary but not to the
extend as just noted.

There are =z small number of zones where for one reason
or another the maximum range is larger than 158 miles and
therefore the scale reduction is worse than 1:10,000 at
their centers. In many more instances the areas in-
ciuded within the zones are less than 158 miles wide in
the pertinent dimension and in these cases the scale re-
ductions at the center are better than 1:10,000.

X = the plane coordinate value in feet perpendicular to
The "Y" or north-south axis (center) of the system, In
land surveying terms, "X" .would be the Easting or "E" and
consist of C + X' where "C" is a constant of sufficlent
numerical size to keep the "X" values positive. The defi-
nition of "X'" follows.

X' = the distance in feet east or west of the "Y' or
north-south axis of the system. When east of the "Y"
axis the values are added to "C" and subtracted from "C"
when west of the "Y" axis. This value may be considered
the Departure measured from the "Y' axis.

Y = the plane coordinate value in feet along the "Y" or
north-south axis, north from the origin to its inter-
section with the "X" coordinate. In plane surveying
terminology, this quantity may be considered the Northing
or "N", or the Latitude measured from the origin.

C.M. = Central Meridian = the meridian (Longitude) or "Y"
Tnorth-south) axis usually located near the center of the




plane coordinate system which separates the positive
and negative "X!'" quantities.

In a local system, 1t is the meridian through the point
selected as the origin.

8 = theta = the so0 called mapping angle in the Lambert
projection. This value is applied to grid azimuths to
obtain very close approximations to geodetic azimuths
or bearings. The angle is consldered positive when the
point is east of the "Y" axis and negative west of this
axis. When the sign of "8" is positive, it 1s always
added to the grid azimuths or to those bearings in the
N-E and S-W quadrants and subtracted from bearings in
the S-E and N-W quadrants. When the sign of "8" 1s
negative, it is applied the opposite to that Jjust des-
cribed. On those cccasions when grid azimuths are to be
determined from geodetic azimuths, the sign of "¢" 1s
considered opposite to that shown and applied in that
fashion.

Ao = delta aloha = the so called mapping angle in the
transverse Mercator projection. The remainder of the
definition is exactly the same as that given for the

"®" angle, except, of course, that "Ag" replaces "§".

This term is also used to describe the difference between
forward and backward geodetic azimuths., It is often used
as well in plane surveying to define the difference (con-
vergence ) between "true” and grid or plane bearings which
occurs at all points not on the same meridian as the ori-
gin in a local system.

Scale Factor = a multiplier which when applled to hori-
zontal measured distances produce distances at the
average elevation of the points involved which have been
corrected for the distortions due to the projecting of

a line measured over a curved surface (the earth) onto

a plane through the means of a particular map projection.
A single scale factor can only be used over a finite
range, but rarely will this range be exceeded in surveys
envisioned in this paper.

In the Lambert projection, the scale factor is a function

of latitude. For the transverse Mercator projection the
scale factor is based on the distances in feet (X'} that

the points are east or west of the central meridian. Values
of the scale factors are given for each minute of latitude
in the projection tables for those states wnich use the
Lambert projection and at 5,000 feet intervals in the tables
compiled for those states where the transverse Mercator pro-
Jection is employed.

Sez Level Pactor = g multiplier which reduced horizontal
distances at the mean elevations of the points to the sea




level reference surface. Such distances are referred
to as geodetic distances. The multiplier is derived
from the mean elevation of the two points involved or,
as is the case on many occasions, a single multiplier
for an entire survey may be employed.

when combined with %the scale factor into a single multi-
plier, the resulting reduced horizontal distances are
grid distances. It is these values which should be used
in computing surveys on the SPC3. This combined factor
can be used to derive adjusted ground level lengths or

to rise the 3State plane coordinates to the mean elevation
of the points. Furthermore, the mean scale factor has
also been eliminated in these instances and the distances
computed from these coordinates are essentially ground
level values.

NOTE: A1l SPCS are at the sea level reference {except

the Michigan Lambert system which is compiled at an
elevation of 800 feet above sea level,

Azimuth = the compass direction between two polints ex-
pressed as the total number of degrees, minutes, and seconds
taken clockwise from the origin. In the United States,
South is considered the origin and hence azimuths between
0°-90° are in the SW quadrant, 90°-180° the NW quadrant,
180°-270° the NE quadrant and 270°-360° {0°) the SE
quadrant.

By applying 180°00'00" to any geodetic or grid azimuth
published by the NGS or from other sources where South
was used as the origin the azimuths are now referenced
to north as the origin. The sign conventions usually

used in plane surveying computations where bearing are
employeé are then identical.

Bearing = the compass direction between two polnts ex-
pressec in degrees, minutes, and seconds within a particu-
lar quadrant, that is NE, SE, SW, and NW. The relationship
of azimuths and bearings will be discussed later,



Figure 8 - Lambert Projection - Cone Secant to Sphere

Figure 9 - Transverse Mercator Projection - Cylinder
Secant to Sphere
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Statutes Pertaining To Land Surveying

Sac. 132-255. Establishment of a Connecticut coordinate system,
(a) Completion. The system of plane rectangular coordinates which has
bean partially established by the United States coast and geocdetic survey
and the Connecticut gecdetic survev for definins and stating the positions
or locations of points on the earth's surface within this state shall pe
completed, and a detailed description therecf published, by the highway
commissioner.

(t) Designation. HMaintenance. Said system, after being so es-
tablisned and such description putlished by said commissioner, shall be de-
signated as the Connecticut ccordinate system, and said commissioner shall
be responsible for its extension, revieion and maintenance.

(¢) Definition. The following definition by the United States
coast and geodetic survey is adopted: The Connecticut coordinate system 1s
a Lambert conformal conic projection of the Clarke spheroid of 1866 having
standard parallels at north latitudes L1° Z1' and 41° 12' along which pa~
rallels the scale shall be exact. The origin of coordinates is at the in-
tersection of the meridian 72° 45! west longitude and the rarallel 40° 50!
north latitude. This-origin is given the ccordirates: X-5600,000 feet and
Y-0 feet.

(d) Usz of name. The use of the tern "Connecticut coordinate
system" on any map, report of survey cr cther document shall be limited to
coordinates based on the Connecticut ccordinate system, as defined in sub-
section (c).

(e) Description. For the purposes of describing the location of
any survey station or land boundary corner in this state, it shall be con-
sidered & complete, legal and satisfactory description of such locztion te
give the position of such survey station or land boundary corner on the
system of plane rectangular ccordinates as defined in this section.

' Tf) Interpretation., Nothing contained in this section shall bre
interpreted as in conflict with, or as pronibiting, the further extension
and use of cther existing legal coordinate systems, nor shall this section
be interpretead as requiring descriptions of real estate to bhe tased only
upon said system.

{g) Entry upon private property. Said Cormissioner or his agent
or agents may enter upon private property for ths purpose of surveying, es-
tablishing or maintaining the survey. He shall use care so that no unneces-
sary damage shall result to any private property and the state shnall te 1li-
ahle to the owner of such property for any damage so caused.

{1949 Rev., S. 2212; 1958 Rev., S. 13-97; 1962, P.A. 226, S. 255)



CONVERGENCE OF MERID/ANS

e —

e +

CENT AL | A1ERLL/AN

—
S

72%g5

GRID AZIMUTH = GEODET/IC AZ/MUTH - &

REDUCT/ION TO SEA LEVEL

6/?004/0 {51/
X4

=20 906, 000 fee#
meon radivs of £he earrh’s spperoid

over 7He United Steres

Sea leve/ Correctiorn =Lrst ( Zo, joo', 7,

Sea Leve/ Factor= (I~ 20, 908,000 ;3;5, 755 )



36.2{1 /!
/js" l
: - ' / /
| 5000.92 —"
Dl
' Qs
1>
POINT Hpn
POINT"A"
Elevation of instrument at Point "A" 400.5 ft.
Flevation of target at Point "B" 1000.6 ft.
Slope distance Point wA" ‘to Point "B oSOOO.OO t,
Zenith distance at Point "A" to Point "B 83, 06' 45.5"
7enith distance at Point "B" to Point "A" 96° 531" 56.9"

Mean ‘Latitude of line Point "A" to Point "B" 410 31t 30"

EXACT FORMULA FOR SLOPE REDUCTION:

Horizontal dlstance = Vglope disternce 2 - (difr, in elev.)2
Horlzontal déistence =  Y5000,00< - 600,1<
Hoprlizontal distance = 4963.857 Ft.

USUAL PROCEDURE®

Sin, of Zenith angle X slope distance

Horizontal distance
sin. 83° 06'45.5" X 5000,00

Horizontel distance

Horizontal distance 11963.919 Ft.
Actual W distance 41963.857

Error 0.032 Ft.

" g " FACTOR FOR CURVATURE (correction in seconds) =
0.004231 X Distence (distence in feet).

nnni

Subtract correction from Zenith OR add correction to plus
verticel angles and subtract from depression angles,

0.004231 X 5000. = 21.2"
83° 06' 5.5~ 21.2" = 83° 06' 24.3"
Horizontal distance Sin, 83° 06'2h.3" X 5000,00

Horizontal distance 14963,857 Ft OR
96° 53'56,9"- 21.2" 96° 53" 35,7 —
Horizontal distence sin. 96° 53'35,7" X 5000,00
Horizontal distance 4963,857 Ft,.



POINT"AY

SEA LEVEL FACTOR

- POINT "B"
Elevation of jnstrument at Point "A" 400.5 ft.
Flevation of target at Point "B" 1000.6 ft.
Slope distance Point "A' to Point "B" 5000.00 Tt.
Zenith distance at Point "A" to Point "B" 839 06' 45.5"
Zenith distznce at Point "B" to Point tpn 96o 53t 56.9"

Moan-Latitude of line Point "a" to Point. "BY 41° 31+ 30"

L -(mean elev.)

Sea level factor = 20,906,000

Mean elevation of line above sea levelsr 7T00.5.FEET
Sea level factor = 1 < 20,906, Gu0

Sea level factor = 0.9999665
Geodetic distence = Horizontal distance X Sea level factor

geodetic distance = 4963.857 X .9999665 = 1963.691 Ft.

SCALE FACTOR (Correction per foot) for CONNECTICUT

1000

Aﬁ = pifference 1ln 1atitude (in minutes) from the mean latitude

of the 1ine.msasured to the Central pParallel (L41° 32!)

scale factor = =0.0169 + ((.0000L21) (0.52)) + 1
1000

Scale factor = 0.9999831
Grid distance = Geocdetic distance X scale factor

ftd d1atance = L963.691 X .9999831 = 1.963,607 Fte
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258046121, 4"

Geodetic Azimuth

\

STA. Holiday  LAT=41°-58'-4C.LL38"
X=640,615.39 Lon%=72°-36'—02.2941"
hY=417,081.75 &=40°-05'-56.5"

3142.197"

Average Elav. 450i

223°-18'-10.9"

201°-471-16.2"

C.G.S. 4111 L
¥=631,237.15 LAT=41°-581-25.3364
Y=415,538.16 LONG=72°-38'-06.4793"
B=+0°-04'=-3L.2

253°-151-44" (Grid Azimuth)
1287.15"

CGS 4110
X=630,00%. 53
7=415,167.47



TRAYERSE PROBLEM

Conversion of Ground Distances to Grid Distances

12

GROUND LATITUDE SCALE ELEVATION  COMBINED GRID
LINE DISTANCE (From USGS Map) FACTOR FACTOR FACTOR DISTANCE
4111-A 4127.517 41°-58"'-40" 1.0000132  .9999783 .9999915 4127.482°
A-B 2643.231 41°-587-50" 1.0000135  .9999/83 .9999918  2643.209'
B-C 1040.182' 41°-59'-00" 1.0000139  .9995783 -9998%22  1040.174"
C-Holiday 3142.197 41°-58'-50" 1.0000135 .9999783 .9999918  3142.171'

See Page 40 - Latitude 41-32 .02/1000) i _
Page 44 - Elevation 1000  .05/1000)C0mPined .07/1000 = 1/14,000

Convert Geodetic Azimuth Holiday —>» Azimuth Mark

Geodetic Azimuth - ©
258°-46'-21.4" - (°-05'-56.5

See Page 8 - Grid Azimuth
Grid Azimuth

i

Grid Azimuth = Holiday —> Azimuth Mark = 258°-4('-24.9"



ForM No, CGS-7
DATE Sept. 1989 STATE HIGHWAY DEPARTMENT Sueer No, 1/1
CompuTER  R.C.J. STATE OF CONNECTICUT L1NE) Workshop
L1ST OF GRID AZIMUTHS
CHECKER W.D.B. L.oor) Holiday
LINE PRELIMINARY AZ I MUTH CORRECT(OR CORRECTED AZIMUTHS
STATION STATION @ ' m  [*For CLOSURE" 0 ' "
pad
4110 4111 253-15-44 .0
4111 4110 73-15-44.0
| L 4111 156-44-15.4
4111 A 229-59-59.4 -2.0" 229-59-57.4
A 4111 49-59-59_4
Pt A 201-47-16.2
A B 251-47-15.6 -4.0" 2b1-47-11.6
‘ B A 71-47-15.6
et B 223-18-10.9
C 295-05-26.5 -6.0" 295-05-20.5
B 115-05-26.5
Jég C 183-18-46.1
C Holiday 298-24-12.6 -8.0" 298-24-04.6
Holiday C 118-24-12.6
A Holiday 140-16-22.4
258-40-35.0 -}o0.1" 258-40-24 .9
Pt
A
A. —
A
prad

13
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Oare _F-F -84

CompUTER A.8C. DEPARTMENT OF 'TRANSPORTATION SHEET No,
STATE OF CONNECTICUT
Cuecker_C 8. 4. MEAN JUNCTION - POINT COORDINATE COMPUTAT]ON|l L18E
ORIGIN LENGTH 20,000 . }
TRAVERSE oF ngg " I -EAST VALUE NORTH VALUE
LINE |TRAVERSE | “pocr O\gEII_?LTé COORDINATE oF |  COORDINATE oF
/ 4552 |5079./ |3.937/7 /69,756. 79 24,7370 S526893.9/ (/5396
2 Y540 V35B52|/AF778 | /8975753 |//./263|528894. 9/ |7 2550
S \ysys [538T7\/8/68 (/65 756.35 110.266 7 |524894.8F |7 905/
sw=\|7032/ EWX [#8./300] fwys= 305575
Euwx - 28./3480 &.84 EWY _ 30.5575 _ @35
Ew 7.022/ Ew | 7o3271
X=/69756.8¢ Y= 5268552 35
ORIGIN | LENGTH ] 100,000 _
TRAVERSE! o 'OF 3 EAST VALUE NORTH VALUE
LINE |TRAVERSE| LINE IN [WEIGHT cF| COCRDINATE oF COORDINATE OF
LINE | FEET=L | LINE=w =X ¥iX =Y WY
l |

THE WEIEHT OF 7HE LINE 15 AN ACB 7842 Y

NOMEER LARCER THAN THE CoNsLST LEASE T4

OF TRAVERSE, THRIAVERSE LHE 2 uis /3,535

FEET LoNE Sd 28 000 wwhHs CHISEN,
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Date F-F -8

coupuTER A.8.C.

DEPARTMENT OF TRANSPORTATION
STATE OF CONNECTICUT

CHECKER &. 8. 4.

MEAN JUNCTION - POINT AZIMUTH COMPUTATIONS || LINE L -38/7-A20/5

LOOP
SHEET NO._ 7/

ORIGIN COMPUTED AZIMUTH NO, OF :
TRAVERSE|  of FOR JUNCTION - POINT INSTNT _ VALUE OF
LINE (TRAVERSE COURSE - A STATIONS | ,,> o WxA
NO. LINE o t u N, — n
/ yssz |27/ — 08 - 58./ 7 rEO | 9298, 0
) I
b dsyp |27/ — O8—59.¢ | so /2 1&E€652.8 L
3 9598 | €7/ — O8 —3/.&8 | & 7o S2/2.0
E W= 342
EWAhA= /E/E0 5
E wA [E/60.8 _ £3./
= W 2L

A2.0F A-38/7-4-385/8 =27/ - 08~ 53.7

W CAN BF 4N Y NUAMEER A /ctt /s

DIVIsSsr8eE BY 7 /0 &£ /5
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=Grid Distance
=*

Form CGS I3A Ed. 4/ 73 Date Sept, 11, 197 Town Wethersfield
Hewlett- Packard EDM. Observer B, Wazer Ippject Loesl Control
Model BBO%A. Sir#[ 118401 F;Z&n Recorder A»Fecmskl [ 0" cGs 1304 - Ran, 0-728
Atmospheric Corr.] Temp. | Fress. Cor Computer B, _Jordsn | Drill H P
"{Instrument 772 13044 Date Senta 2, 197h @M.______;___________leh___l
Reflector 75F_130.4 Checker J. Pugligs |Reflector Stg 01d Rsndom B |
|[Mean 76F 130, | +3 |iDate Seot,12, 197k (Reflector Type 3-P ,
Eley, Latitude HIL  vigibility (JGogd B Fair . TIPoor
Instrument 110 L1 Ll 27 L2 o n '
Reflector 10 L1 Li OB .8 Humidity [XDry  ODamp  Tlwet
Mean 75 . LI L1 138 Air Cond OOstill Kl Breezy CIWi
Stability | zulluﬁl__?l_l IE] , ' Meetical Angle
Return Sianel Reading 10 > 3 Zenith
Distance Reading [o]8ls ¥ D 88 13 Lé
X.PPM. Corr. = + 0 0 9 R 271 25 33
—Reflector Corr - 360 00 19
=Slope Distance 2 8 5§ 0.8 1 3k
XCos Vertical Angle 59965001 Megan 88 3h 136
=Horizontal Distance >181) 191012} 9 iatenuator Used Clves X No
XSeq Level ..9999964 Remorks: ‘
=Geodetic Distance 2 8 L 9,9 1 9 88 3l 36
XScale Factor 9999869 K Factor =12
=Grid Distance 28| kh|9]1818]|1]Zenith=88 3h 24 Sheets
Form CGS [3A Ed. 4/73 Dgte Town
Hewlett- Packord EDM, Qbserver Project
Model 3800A. Ser®| Recorder Looo
Zimosoheric Corr| Temp. | Press. [PomCont Computer -
Inst, Sta.
Inshrument Date =
Reflector Checker eflector Stg,
Mean || Date Refiector Type
Fley Lofitude Hi  lvisibility [JGood [lFor  {Poor
instrument oy
: H ] Clwet
Reflector umnidity DDr.v Damp L?
[Mean [ JAir Cond sttt [OBreezy Ol Windy |
Siability i l — Vertical Angle
Return Signal Reading nnun ‘
Distance Regding l x
X.PPM. Corr = o
—Reflector Corr -
=5Slope Distance _ -
XCos Vertical Angle Mean
=Horizontal Distance Attenuator_Used CJ ves™ LI No
XSeqa Level . Remarks:
=Geodetic Distance -
XScale Factor
_L_ <|=‘Shee'r Of Sheets
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Foreword

The plane coordinate system used in this State 1s based .
on the Lambert conformal conic projection with two standard "~
parallels for each zone. The tables in this publication are
to be used for the conversion of geographic positions to
plane coordinates or plane coordinates to geographic posi-
+ions., The constants of the projection are listed with the
tables.

The methods of computation have been designed far
machine calculation, using tables of natural trigonometric
functions. A table of these functions has been published by
the Coast and Geodetic Survey to ten decimal places with
ten-second intervals for O° to 6° in Special Publication
No. 246 and is sold for a nominal sum by the Superintendent
of Documents, U.S. Government Printing Office, Washington 25,
D.C.

The formulas and sample computations which follow show
the general methods for computing either type of coardinates.

Plane Coordinates from Geographic Positions

x=R sin 6 +C
y= Rb - R cos ©
Grid azimuth = geodetic azimuth - © + second term
where
R is the radius for the latitude of the statiom,
Ry is a constant for a zone,
@ 1s the mapping angle for the longitude of the
station,
and
C is the value of x assigned to the Central

Yeridian for a zons.



The second term for the reduction of geodetic to grid
azimiths may be neglected for most work. However, for lines
five miles or more in length, if the same degree of accuracy
is desired as is obtained by geographlc computations, this
term should be evaluated and used,

L% Vo= 91
y’:I."yo"' 3

Second term =
2/‘%2 sin 17

Geographic Positions from Plane Coordinates

The formulas show the method of computing R and 8 from
which the latitude and longitude may be obtalned,

x! =x~-C
tan® =x' & (Ry~7Y)
R =(Rb-y) __z.cose

DA
A

o =4

Central Meridian - A A

i

where
Ry Ryy 8 and C are the same as previously

defined

and :
,2 is a constant far a zone.

28
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DEPARTMIENT O COM MNCE
o & COAET AND CECHSTIC Samrery

7= PLANE COORDINATES ON LAMBERT PROJECTION
(Ch_lm-
X=Rsin@+C —Rcos B State-Zone Connccfc cuZ‘
C=_£00,000 00 ﬁ'z,s__é.ﬁﬁt;_&’i@ Grid Az.= Geod. Azr.~ 6
. Latitude R sin@ - X
] Station Longitude & cosEG Y
'Winer, Yl 1o 55847 23,7.50,84979 + 000028 %58Y 606,832 /3
! 9323,,7,2 72 43 30.5151 +0 00593338 09999992587} [63,540.2/
Gnd orimufh to oximuth mark RM No. 2 3/7 17 0"3

t Milford 2, | 4113 25985] 23,772,090.04-0,00313 6/90/l 525 446.2l

1871,r- 1947 73 o5 156091-0 [0 #6887 0.9999950822  [H2,4[589
Grid azimuth to aimuth mark R M No. 2 124 46 04

Grid aximuth 1o ozimuth mark

Grid azimuth fo armuth mark

DEPARTMENT OF COMMERCE
W S COAST AND GEODETIC SURYEY
Faorm TAZ b

GEODETIC POSITIONS FROM LAMBERT COORDINATES

CALCULATING MACHINE COMIUTATION)

STATE — ZONE Connecf/c:uZL — f=_066305 94147
station Winer 1932, r /942
c -~  (00.000.00 ' Rp 23,914, 38902
X 06, 8§32.13 Y - /163 S540.2]
x'=x-C + b §32.13 Rp—Y 23, 750, 848.31
ton8=X=< (Rp—Y) | +0 00028 76584 6 +59. 3338
8 + 0 00 593338 A&r=6-1 +89. 485
cos 8 0.99999 99587 A O 0l 29485
R=(Rp—Y)+cos8| 23750 §49.79 Gentral Meridian 79 45  00.000
$ 4 /o ScE4f =M~ | T2 43 3055
Station MI/){:OI"C{ 2- /37/ r /947
- eoo 000.00 Rp 23,94 38902
X 525, HH46.21 Y = 142 41589
X'=Xx-¢ — 74 55379 Ry =Y 23,7721,973.13
tenB=X'={Rp~=Y) | =0.003/3 &2054 4 —é‘t’é 5’%7
g -0 10 4387\ AI=0+1 -975.609
| cos# 0.99999 50822 i3 -0 /6 /560
R=(Rp—Y)+cosd 23772, 090.04 Gentral Meridian 72 1{5' 00 OOO
$ 47 73 _psgesl X=CM-B)] 73 o0/ [5.£09)




OF COt MaCracEt

HAIECOORDNTESONUMTPROJBCHON

(= F . ¥ 4

X=RsinB+C Y— Rb R cos 8 Srate-Zone C Ofmccf z'cuf
C=_(00,000.00 —23,91%,33902 Grid Az.= Geod. Az, ~ &
. Latitude N sin @ X
Stotion Langitude & cos & Y
i
Grid coimuth fo arimuth mork
t
Grid oximuth fo ofimuth mork
3
Grid czimuth to ozimuih mark i i
&
Grid czimuth fo animuth mork ' "

DEPARTMENT OF COMMERCE
U S COAST AMD GEDDETIC SUNRVEY

Form T2 b

GEODETIC POSITIONS FROM LAMBERT COORDINATES

—_—

CAlONATING MACKINEG COMPTUTATION

state—zone C onnecchc UZL —

L= 0.66305 9447

Station
c Ry
X Y
X'=X-C Ry—Y
tan 8= X" (Ry—Y) ]
8 Ax=8=1¢
¢cos 8 A
R= (Rp—Y)=cosh iCentral Meridian
$ A A=CM~AMN
Stetion |
Cc ' Ry
X Y
X'=x-C Ry~Y
ten §=X'+ (Rp—Y) &
8 Ar=8+4
cos 8 A
R=(Rp—~Y}<cosh Central Meridian
$ i A=cM-2a)

30



Constants faor

Connecticut

central Meridian

log K

600,000.00 ft.
72° 451 00%000
23,914,389.02 ft.
255,155.48 ft.

0.66305 S4147

2.357 x 10-1°
0.372 3907 ~ 10

9,82155 24459 - 10

7.60257 k5968
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LAMBERT PROJECTION FOR CONNECTICUT

rable I.
Lat. R y! Tabular Scale in { Scale
feet y value on | difference | unite of expressed
central for 1 sec.| 7th plece| ae &
meridian of lat. of logs ratio
feet feet
Loge 50| 23,914,3839.02 0 101.20933 +248.7 1.0000573
51 | 23,908,316.46 6,012.56 101.20933 +233.6 1.0000538
52 | 23,902,243.90( 12,1%5,12 | 101.20917 |. +218.9 1.0000504
5 27 896,171.35| 18,217.07 | 101.29333 +204, 1.0000471
5 23,890,098.7 24,290.23 | 101.20917 +130.4 1.0000438
55 | 2%,884,026.2%| 30,362.78 | 101.20917 +176.8 1.0000407
Lge g6t 23,8?7,953.62 Zg,u35.33 101.20917 +163.5 1.0000316
57 | 23,871,881.1 2,507.88 { 101.20917 +150.5 1.0000347
58 23,865,868.52 4g,580.43 | 101.20917 +138.0 1.0000318
59 | 2%,85%,73£.0 rL 652,98 | 101.20917 +125.8 1.0000290
Lye 9o | 2%,853,683.49| 60,725.53 101.2C933 +113.9 1.0000262
hie o1r| 23,847,590.931 66,798.09 | 101.20917 +102.4 1.0000236
02 23,841,EiS.BS 72,870.64 {1 101.20933 + 91.3 1.0000210
0 2%,835, 645,821 78,943.20 | 101.20933 + 80.5 1.0000185
0 23, 829,373.26| 85,015.76 | 101.20950 + EO.I 1.0000161
05 | 23,823,300.69( 91,088.33 {101.2C950 + 60.1 1.0000138
Lie 06| 23,817,228.12| 97,160.90 {101.20950 + Ep.5 1.0000116
07 | 23%,811,155.55 | 103,223,547 101,20967 + L1 1.000009
og | 23,805,082.97| 109,306.05 101.20967 + 32.2 1.000007
09 | 23,799,010.39 ] 115,378.63 | 101.20983 + 23,6 1.0000054
10 | 23,792,937.80| 121,551.22 | 101.21000 + 15.4 1.00000%5
L1e 111{ 23,78b,865.20 | 127,523.82 | 101.21000 + 7.5 1.0000017
12 | 23,780,792.60 | 133,596.42 | 101.21017 0.0 1.0000000
1 23,774,719.99 1 139,663.03 101.21033 - 7.1 0.9999984
1 23,768,647.3 145, 741,65 | 101.21050 - 13.8 0.9999968
15 | 23,762,574.74 | 151,814.28 | 101.21050 - 20.2 0.9999953
b1o 16t 23,756,802.11 1 157,866.91 101.21083 - 26.3 0.9999939
17 | 23° 780 629 L6 | 163,959.56 | 101.21100 | - 32.0 | 0.999992
18 | 23,75k, 356.80 | 176,052.22 | 101.21117 | - 37.3 0.335991
19 | 23,738,25k.13 | 176,104.89 } 101.21117 - b2.2 0.9999903
o0 | 23,722,211.kc| 182,177.56 101.21167 - 46.8 0.9995892
hie 21t| 23,726,138.70% 185,255.26 | 101.21167 - 51.0 0.999988
o2 | 23,720,056.,06| 134,722.96 | 101.21183 - 54.8 0.999987
23 | 23,712,953.325 200, 295.67 | 101.21217 - 58.3 0.9999866
2k | 23,707,920.62 | 206,468,403 101.21233 - 61.% 0.9999859
25 | 23.701,557.88 | 212,551,14 | 101.21267 - 6.2 0.99998&52
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LAMBERT PROJECTICN FOR COWNECTICUT

Table 1 (Conttd).

Lat, R vt Tabular Scale in Scale
feet y value on { difference | units of expressed

central for 1 sec. | /th place| as a

meridian cf lat. of logs ratio

feet feet

hie 26% | 23,695,775.12 | 218,613.90 | 101.2128 - £6.6 C.9999847
27 1 23,685,702.35 224,65@.67 101.2131% - 68.6 0.9993842
28 | 23,683,629.561 230,759.4€ 1 101.213233 - 70.2 0.9999838
29 23,677,326.76 236,832.26 {101.213267 - 71. 0.9999835
30 | 23,671,L83.94 242’ 995.08 | 101.21%00 - 72.5 0.9999833
Y1e 317 | 23,665,411.10{ 248,977.92 | 101.21k17 - 73.0 0.9999872
2 | 2%3,659,338.25 255’050'7Z 101.21450 - 73.2 0.9999831
ga 23,633,2 5.35 261,123,.64 | 101.21L483 - 73.0 0.9999432
3 23,647,192.49 267,195.33 101.21517 - 72.% 0.9999833
35 | 23,641,119.58 | 273,269, 101.21533 - 71.6 0.9399835
Lkio 361 ] 23,635,046.66 | 279,3L2.26 | 101.21583 - 70.3 0.9999828
57 | 237628°973.71 | 265,615.51 | 101.21617 | - 68.6 | 0.89398ke
38 { 23,622,900.74 1 291,488.28 1 101.21650 - 66.6 0.9999847
Eg 23,616,82 .73 297,561.27 | 101.21683 - 6L,2 0.9999852
23,610,75%.74 | 203,634.28 | 101.21717 - 61.5 0.9999858
e L4it | 23, 604,681,711} 309,707.31 1101.21750 - 58.4 0.9999866
ko | 2%,598, 608,66 315,780-3& 101.21800 - 54.9 0.9999874
ﬁﬁ 23,592,335. 2| 321,853.44 1101.21833 - El.O 0.9959883
23,586,462, 327,920.54 { 101.21883 - 46,8 0.9999892
45 | 23,580,389.35| 333,999.67 | 101.21817 - b2.2 0.9999903
Lio LEr |.23 574,216,201 340,072.82 { 101.21950 - 37.3 0.9999914
47 | 23,568,243.03 | 346,145,991 101.22000 - 32.0 0.9299926
ke | 23,562,165.83{ 352,215.19  101.22080 | = 26.3 | 0.9999939
4g | 2%3,656,096.60 | 358,292.42 | 101.,22083 - 20.3 0.9999953
50 | 23,550,023.35| 3ok,3265.67 | 101.22133 -13.9 0.9999368
4ie 51 | 23,543,950.07 | 370,438.95 | 101.22183 - 7.1 0.999998L4
22 2%,23%,2;6.76 %76,5{2.26 101.22217 0.0 1.0000C00
5 23,531,803.,43 | 282,5%5.59 | 101.22283 + 7.2 1.0000017
5 23,525,730.06 | 388,658.96 | 101.22317 + 15, 1.0000C35
55 | 23,519,656.67 | 39%,732.35 | 1C1.22367 | + 23.7 | 1.0000055
Lye 56t | 23,513,583.25| 400,805.77 101.22433 + 32.3 1.C00007H4
27 23,203,505.73 Lp6,879.23 1 101.22ke7 | 4+ 31.3 1.0000095
5¢ | 3,501,0436.311 b12,952.71 | 101.22533 ¢+ + SO-K 1.0000117
59 | 2% h95,262.79| 419,026.23 | 101.22567 + 60. 1.0000139
Yoo 00 | 23,489,289.25| 425,099.77 101.226€33 + 70.5 1.0000162
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LAMBERT PROJECTICN FOR CONNECTICUT

Table I (Conttd).

Lat R y! Tabular Scale in | Scale
: feet y velue on |difference| units of expressed
central for 1 sec.| 7th placejas a .’
meridian of 1lat. of logs ratio
feet feet

Loo Q1t| 23,u483,215.67 u31,113.35 101.22700 + 81.0 1.0000187
o2 | 2%,477,142.05 437,2 6.971101.22733 4+ 91.8 1.0000211
) 23, 471,068.41| 403,320.611101.22800 +1og.o 1.0000231
0 23 Lblk, o9k, 73| Lh5, 394.29(101.22650 +115.6 1.000C264%
05 | 23,L58,921.02 455, G68.001101.22917 +126.5 1.0000291

Yoo 06t | 23,452, 847,27 B61,541.75|101.22983 +138.8 1.0000320
07 | 23, 4k6,773.48| 467,615.5%1101.23033 +151.5 1.0000349
08 | 23,540,699.66 473,685.361101.23083 +164.6 1.0000372
09 | 23,434, 625,81 479,7€3.21 101.23167 +178.0 1.0000+10
10 { 23,428,551.92 485,837.111101.23217 +191.8 1.00004k42

4oo 11! | 23,u422,477.98| 591,911.0%|101.23263 +206.0 1.000047%
12 | 23,416,4%04,01} 497,985.01 101.2333% +220'E 1.0000508
1 23,0110,330.01| 504,059.011101.23%1 +235, 1.0000542
1 23, Lok, 255,96 510,133.061101.23483 +250.7 1.0000577
15 | 2%,298,181.87¢ 516,207.15 {101.23533 +266,3 1.0000613

pe 16t | 23,1292,107.75] 522,281.2 101.23617 +282.3 1.0000650
17 | 2%,386,033.58| 528,355.% 101.23667 +298.l 1.0000688
18 | 23,379,959.38 5ag, 9,64 1101.23750 +315, 1.0000726
19 | 2%,373,885.13| 55%0,503.89 [101.23817 +332.5 1.0000766
20 | 23%,367,810.85%| 546,578.18 +350.0 1.0000806
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LAMBERT PROJECTION FOR CONNECTICUT

Table JI.

1* of long. = 046630594147 of ©

Long. e Long. e Long. <
71° 301 [+0° Lgv h3a7e7h|j720 061|+40° 251 51%5590 [|72° L11|+00 02t 3991343
31 |+0 49 OE.983S 07 t+0 25 11.7755 42 |+0 01 59.3507
32 |40 48 24.2002 08 |+0 2% 31.9919 ﬁi +0 01 19.5671
33 (+0 U7 B4, U167 09 |40 23 §2.2083 40 00 39.7836
3L {+0 tz 04,6331 10 |40 23 12.4248  { 0 00 00.0000
35 {+0 2L, 8495
71° 361{+0 L5 U45,0660(172° 114140 22 s2.6M12 | 720 L61|-0 00 39.7836
37 |40 ﬁﬁ 05.2824 12 |+ 22 52.8556 47 |-0 01 19.5671
28 |+0 25. 4988 13 [+0 21 13.0741 kg |0 01 59.3507
Bg +0 L3 Li5.7153 1k t+0 20 33.2905 49 {-0 02 39.1343
+0 43 05,9317 15 [+0 19 53.5069 50 |~0 03 18.9178
71°e M1t{+0 L2 26.1u482(172° 167140 19 13,7234 {1720 51t|-0 03 58.7014
bo 140 U1 46,3646 17 |+0 18 33.9398 e |-0 ok 38.48K0
tﬁ +0 k41 06.8810 18 (40 17 5B4.1562 53 |0 05 18.2685
+ 4o 26.7975 19 |+ 17 1h4.2727 54 -0 0§ 58.0521
Ls [+0 39 47.0139 20 |40 16 34.5891 55 =0 06 37.8356
7ie Leri+0 39 07.§Ep3 720 211140 15 54.8056|]|72° 56t|-C 07 17.6192
ky l+0 38 27.4468 22 |+0 15 15.0220 57 |0 07 57.h028
Lg 1+0 37 Ur.6632 23z |+0 1L 35.2384 58 1-0 08 37.1863
49 |+0 BE 07.8796 2k t+0 13 55,4549 59 [0 09 16.969%
50 |+0 36 28.0961 25 {+0 13 15.6713({73° 00 |0 O 56.7535
71° 511 |40 35 U48.2125|{72° 2640 12 35.881; 73° 01t|-0 10 36.5370
52 |+0 32 08.5283 27 t+0 11 .10 02 {-0 11 16.3206
53 [+0 28.745 28 {+0 11 16.3206 03 -0 11 56.10k2
54 140 23 Lg,9618 29 {40 10 36.5370 of |0 12 35.8877
55 {+#0 33 09.1782 30 t40 09 56.7535 05 {=0 13 15.6713
71° 56! {+0 32 29.3947|72° 311140 OF 16.9659 1| 73° 061}~0 13 55.45
57 |+0 31 49.8111 32 [+0 08 37.1863 o7 |-0 1% 35.2%8
58 {+0 31 09.8275 33 {40 07 57.4028 08 |-0 15 12.0220
59 |+0 30 30.0 zh |40 07 17.6192 09 |0 15 5%.8056
720 00 |+0 29 50.2604 35 |40 06 37.£356 10 |-0 16 34,5891
720 01V {+0 29 10.4769i/72° 361{40 05 58,0521} 73° 111.-0 17 14,3727
02 |+0 28 30.6933 %7 +0 05 18.268% 12 | =0 17 54.1562
83 +0 27 50.9097 38 {40 O 8.4850 13 |~0 18 33.9398
0 27 11.1262 Rg +0 0% B8, 701k 1k =0 19 13.7234
05 {+0 26 31.3426 + 03 18.9178 15 1=0 19 53.5089
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LAMBERT PROJECTICN FOR CONNECTICUT

Table II (Conttd).
1* of long. = 0%66305941L47 of @
Long. e Long. 6
© 161}t-00 20' 3312905]|73° 514 =0° L3V Lse7]
L& 17 |-0 21 %ﬁ.o%u% & 22 -0 uﬁ gg.Z9gg
18 |-0 21 52.2376 531 -0 U5 05,2824
19 |-0 22 32.6h412 i ~0 U5 L0660
20 |-0 23 12.4248 51 =0 6 24,8495
e 21tl-0 2 2.20831173° 56% =0 47 ok.6371
7 22 {~0 23 21.9913 ’ 571 =0 47 44.4127
23 {-0 25 11.7755 53 :g ﬁg gu.gggg
ek |-0 2 1.5590 .98:
25 |-0 22 %1.% 6] {7he go -0 4 4%.7674
730 26' |0 27 11.1262
27 |-0 27 50.9097
28 |=0 28 30.6933
29 |0 29 10.476
30 |=0 29 50.260
73° 31V1-0 30 30.04%0
32 [-0 31 09.8275
33 |0 31 6111
34 |-0 32 29.3947
35 -0 33 09.1782
© 361 |=0 g 9618
3 %7 =0 % 28 . 7454
38 |=0 35 08,5289
ag ~0 35 Ug.3125
-0 36 28.0961
°© 4yt{-0 07.8796
& Lo |-0 %% u7.6232
ﬁa -0 38 27.4468
-0 39 07.2303
b5 |-0 39 Uu47.0139
73¢ kér|-0 4o 26.7975
47 =0 41 06.5810
4g |-0 L1 46.37646
b9 -0 L2 26.1482
50 [-0 43 05.9317
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LATITUDE FACTOR
40-50-00 1.0000573
10 1..0000567
20 1.0000561
30 1.0000555
40 1.0000550
50 1.0000544,
40-51-00 1.0000538
10 1.0000532
20 1.000C527
30 1.00C0521
40 1.0000515
50 1.0000510
40-52-00 1.0000504,
10 1.0000498
20 1.0000493
30 1.0000487
40 1.0000482
50 1.0000476
40-53-00 1.C000471
10 1.0000465
20 1.0000460
30 1,0000454
40 1.0000449
50 1.0C00443
40-54-00 1.0000438
10 1.0000433
20 1.0000428
30 1.0000423
40 1.0000417
50 1.0000412
40-55-00 1.0000407
10 1.0000402
20 1.0000397
30 1.C000392
L0 1.0C00386
50 1.0000381
40-56-00 1.0000376
10 1.C000371
20 1.0000366
30 1.0000362
40 1.C000357
50 1.0000352

GRID FACTORS

LAMBERT PROJECTION FOR CONNECTICUT

LATITUDE

40-57-00
10
20
30
40
50

40-58-00

10 -

20
30
40
50

40-59-00
10
20
30
40
50

41-00-00
10
20
30
40
50

41-01-00
10
20
30
40
50

4£1-02-00
10
20
30
40
50

41-03-00
10
20
30
40
50

PACTOR

1.0000347
1.0000342
1.0C00337
1.0000333
1.,0000328
1.0000323

1.0000318
1.0000313
1.0000309
1.0000304
1,0000299
1,0000295

1.0000290
1.0000285
1,0000281
1,0000276
1.0000271
1,0000267

1,0000262
1.0000252
1,0000253
1.,0000249
1,0000245
1,0000240

1.0000236
1,0000232
1,0000227
1,0000223
1,0000219
1.0000214

1,0000210

1,0000206
1,0000202
1.0000192
1.C000193
1.0000189

1.0000185
1.00001€1
1,0000177
1.0C00173
1.000C169
1.0000165

LATITUDE

41-04-00
10
20
30
40
50

41-05-00
10
20
30
40
50

41-06-00
10
20
30
40
50

41-07-00
10
20
30
40
50

4£1-08-00
10
20
30
40

50

41-09-00
10
20
30
40
50

41-10-00
10
20
30
40
50

FACTOR

1.0000161
1.0000157
1,0000153
1,000C150
1.0000146
1.0000142

1.0000132
1.0000134
1,0000131
1.0000127
1.,0000123
1,0000120

1.0000116
1.0000112
1.00C0109
1.0000105
1.00C0102
1,£000099

1.0000095
1,000C091
1,0000088
1,0000034
1.0C000%1
1.0000077

1.0000074
1.0000071
1.60C0067
1. 00C0064
1.000C061
1.0000057

1.000C054
1.0000051
1.,0C00048
1,0000045
1.0000041
1.000C038

1,0C00035
1.0000032
1.0000029
1,0000026
1.,0000023

1.0000020
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LATITUDE FACTOR
1-11-00 1.0000017
10 .~ 1.0000014
20 1,0000011
30 1.0000C09
.0 1. 0000006
50 1.0000003
41-12-00 1.,00000C0
10 0.9999997
20 0.9999995
30 0.9999992
FAY 0.99999%9
50 0.9999937
41-13-00 0.9999%4
10 0.9999961
20 0. 000079
30 0.9995976
FAY 0.9999973
50 0.9399971
41-14-00 0,9999968
10 0.99999%65
20 0.9999963
30 0.9999960
LD 0.999995¢
50  0.9999955
A1-15-C0 0.9999953
10 0.9999951
20 0.9999948
30 0.9999946
40 0.9999944
50 0.9999941
4[1-16-00 0.9999939
10 0.9999937
20 0.9999935
30 0.9999933
L0 0,9999930
50 0.9999928
1-17-C0 0.9999926
10 0.9999924
20 0.5999922
30 0.9999920
40 0.9999918
50 0.9999916

GRID F2CTORS

LAMBERT PROJECTION FOR CONNECTICUT

LATITUDE FACTCR
41-18-00 0.9999914
10 0,9999912
20 0,9999910
30 0.9999909
40 0.9999907
50 0.9999905
41-19-00 0.,9999903
10 0,9999901
20 0.9999899
30 0.9999393
40 0.999939%
50 0.999%294
41-20-00 0.9999892
10 0.99932%
20 0.9999889
30 0.9995887
40 0.9999886
50 0.9999884
41-21-00 0.9999283
10 0.9993881
20 0.9999%80
30 0,9999278
40 0,9999877
50 0.9999875
41-22-00 0.9999874
10 0.9999273
20 0.999%€71
30 0,9999:70
40 0.9999269
50 0.9999%867
41-23-00 0,9999866
10 0.9999865
20 0.9999264
30 0.9999263
40 0.9999261
50 0,9999860
41~-24-00 0.999%59
10 0.9999258
20 0.9999357
30 0.9999856
L0 0,9999254
50 0.9999853

LATITODE FACTOR
1-25-00 0.9999852
10 0.9999351
20 0,9999350
30 0.9993850
FAY 0.9999849
50 0,9999848
41-26-00 0.999%47
10 0.999%L6
20 0.999%45
30 0.999%¥4L5
40 0.9999844
50 0,9999843
41-27-00 0.999%42
10 0.999%¢ 41
20 0.9993841
30 0.9993F40
£0 0.999%839
50 0.999%€39
41-28-00 0.999%238
10 0.9993323
20 0.9999837
30 0.999%37
40 0.999%36
50 0,9999235
£1-29-00 0,9999235
10 0.9999835
20 0.9999234
30 0.9999234
FA 0.9939334
50 0.9999333
41-30-00 0.9999%33
10 0.9939233
20 0.9999833
30 0,.9999333
40 0.9999832
50 0.9999332
41-31-00 0.,9999232
10 0.999%332
20 0.999%332
30 0.9999831
40 0,9993831
50 " 0,999%K31

39



LATITODS FACTOR
41-32-00 0.9999831
10 0.999%31
20 0.9993331
30 0.9999832
40 0.9993832
50 0.9999832
41-33-00 0.999%32
10 0.9999332
20 0.999%32
30 0.9999833
40 0.9999833
50 0.9999833
41-34-00 0.9999833
10 0.999%33
20 0.999%34
30 0.999%834
40 0.9999834
50 0.9999835
41-35-00 0.999€35
10 0.99%9%236
20 0.999%R 36
30 0.9999837
40 0,9999337
50 0.9999833
41-36-C0 0.9999838
10 0.9999339
20 0.9999339
30 0.9999840
40 0,9999841
50 0.9999841
41-37-00 0.9999842
10 0.99992843
20 0.9999844
30 0.9999845
JAY) 0.9999845
50 0.999%846
41-32-00 0.9999247
10 0.9999848
20 0.9999849
30 0.9999350
40 0.9999850
50 0.9999851

GRID FACTORS

LAMBERT PROJECTION FOR CONNECTICUT

LATITUDE

41-39-00
10
20
30
40
50

41-40-00
10
20
30
40
50

41-41-00
10
20
30
40
50

41-42-00
10
20
30
40
50

41-£43-00
10
20
30
40
50

£1-44-00
10
20
30
40
50

41-45-00
10
20
30
40
50

FACTOR

0.999%852
0.9999853
0.999%854
0.999%855
0.9999856
0.9999857

0.9999858

0.9999859
0.9999861
0.9999862
0.999%863
0.9999865

0.9999866
0.999R67
0.9999869
0.9999870
0.9999871
0.9999872

0.9999%874
0.9999876
0.999%677
0.9999879
0.9999880
0.9999882

0.999%883
0.9999885
0.9999886
0.9999888
0.9999289
0.9999891

0.9993892
0,9999894
0.9999296
0.99992397
0.9999399
0.9999901

0.9999903
0.9999905
0.,9999907
0.9999908
0.9999910
0.9999912

LATITUDE

414600
10

41-49-00
10
20
30
40
50

41-50-C0
20

40
50

41~51-00
10
20
30
40
50

41-52-00
10
20
30
40
50

FACTOR

0.9999914
0.9999916
0.9999918
0.9999920
0.9999922
0.9999924

0.9999926
0.9999922
0.99%9930
0,9999933
0.9999935
0.9999937

0.9999939
0.9999941
0.9999944
0.9999946
0.9999948
0.9999951

0.9999953
0,9999956
0.9999958
0.9999961
0.9999963
0.9999966

0.9999%8 -

0. 99%%‘
0.9999973
0.9999976
0.9999979
0.9999%1

0.9999924
0.9999927
0.99999%29
0.99999392
0.9999995
0.9939997

1,0000000
1.0000CC3
1.0000006
1,0000009
1.0C0C011

~ 1.0000014
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GRID FACTORS

LAMBERT PROJECTICH FOR CONNECTICUT

LATTTUDE FACTOR LATITUDE FACTOR LATITUDE FACTOR
41-53-00 1.0000017 42-00-00 1.0000162 42-07-C0 1.0000349
10 1.0000020 10 1,0000166 10 1.0000354
20 1.0000023 20 1.0000170 20 1.0000359
3 1.0000026 30 1.0000175 30 1,0000364
40 1.0000029 40 1.0000179 40 1.0000369
50 1.0000032 50 1,0000183 50 1.00C0374
41-54-C0 1.0000035 42-01-00 1.0000187 42-08-00 1.0000379
10 1.,0000038 10 1.0000191 10 1,0000324
20 1.0C00042 20 1,0C00195 20 1.0000389
30 1.0000045 30 1,0000199 30 1.0000395
40 1.0000048 40 1,0000203 40 1,0000400
50 1.000C052 50 1.0000207 50 1,0000406
41-55-00 1.0000055 42-02-00 1.0000211 42-09-00 1.00C0410
10 1.0000058 10 1.0000215 10 1.0000415
20 1.0000061 20 1.0000220 20 1.0000421
30 1,C00C064 30 1.0000224 30 1,0000426
40 1,0000068 40 1.0000228 40 1.0000431
50 1.0000071 50 1.0000233 50 1.0000437
41-56-00 1.0000074 42-03-00 1.0000237 42-10-00 1.0000442
10 1.C00C078 10 1.0000242 10 1.0000447
20 1.0000081 20 1.0000246 20 1.0000453
30 1.C000085 30 1.0000251 30 1.0000458
40 1.0000088 40 1.0000255 40 1.,0000463
50 1.0000092 50 1,0000260 50 1.C000469
41-57-00 1.00000585 42-04~00 1.0000264 £2-11-00 1.0000474
10 1.0000099 10 1.0000269- 10 1.C000420
20 1,0000102 20 1.0000273 20 1.0000485
30 1,00001C6 30 1.0000278 30 1.0000451
40 1.00001C9 40 1.0000282 40 1.0C00427
50 1.0000113 50 1.0000227- 50 1.0C00502
£1-52-00 1.0000117 42-05-00 1.0000291 42-12-00 1.0000568
10 1.,0000121 10 1..00002G6 10 1.C000514
20 1.0000124 20 1.0000301 20 1.CC00519
30 1.,0000128 30 1.00003C6 30 1.0000525
40 1.0000132 L0 1.0000310 40 1.6C00521
50 1.0000135 50 1.0000315 50 1,0C00536
41-59-C0 1.000C13¢9 42-06-00 1.0000320 42-13-00 1.0C00542
10 1.000C143 10 1.0C00325 10 1.0CC0548
20 1.0000147 20 1.0000330 20 1.,0000554
30 1.0000151 30 1.0000335 30 1.C000560
40 1.0000154 40 1.0000339 40 . 1.0000565
50 1,0000158 50 1,0000344 50 1.0000571



LATITUDD FACTOR

42-14-00 1.0C00577
10 1.00C0583
20 = 1.0000589
30 - 1,0000595
40 1.,0000601
50 1.0000607

42~15-00 1.0000613
10 1.0000619
20 1.0000625
30 1.0000632
40 1.0000638
50 1.0000644

GRID FACTORS

LATITUDE

42-16-00
10
20
30
40
50

42-17-00
10
20
30
40
50

FACTOR

1.0000650
1,0000656
1.0000663
1.00C0669
1.0000675
1,0000682

1.0000688

1.0000694
1.0000701
1.000C7C7

-1.0000713

1,0000720

LAMBERT PROJECTION FOR CONNECTICUT
' LATITUDE

42-18-00
10
20
30
40
50

42-19-00
10
20
30
40
50

42-20-00

FACTOR

1,0000726
1,0000733
1.0000739
1.0000746
1,0000753
1,0000759

1.0000766
1,0000773
1.0000779
1.0000786
1.0000793
1.,000C799

1.0000806
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CONN. GEODSTIC SURVEY

ELEVATION FACTORS

1 1.0000 000 250 0.9999 880 500 0.9999 760 750 0.9999 641
10 0.9999 993 260 876 510 756 760 636
20 989 270 871 520 750 770 631
30 984 280 866 530 747 780 626
40 980 290 861 540 742 790 621
50 976 300 856 550 737 800 617
60 971 310 852 56Q 132 810 6l2
70 966 320 847 570 727 820 607
80 961 330 842 580 723 830 €02
%0 956 340 837 590 718 840 597
100 g52 %50 832 600 713 850 593
110 948 360 828 610 708 860 588
120 943 370 823 620 705 870 583
130 938 380 818 630 698 680 578
140 933 390 813 640 695 890 573
150 928 400 808 650 689 900 569
160 923 410 803 660 684 910 564
170 918 420 798 670 679 920 559
180 913 430 793 680 674 930 554
190 908 440 788 690 669 940 549
200 903 450 783 700 665  95Q 545
210 899 460 778 710 660 960 540
220 894 470 773 720 655 970 535
230 890 480 769 T30 650 980 530

240 0,9999 885 490 ,9999 764 740 0.9999 645 990 0,9999 525



1000 0,9999
1010
1020
1030
1040
1050
1060
1070
1080
1050
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210

1220 0.9999

521
516
511
506
501
497
492
487
482
ATT
4T3
468
463
458
453
449
444
439
434
430
426
421

416

CONN. GEODETIC SURVEY

ELEVATION FACTORS

1230 0.9999 411

1240
1250
1260
1270
1280

1230

1300

1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440

406
402
397
392
387
382
378
373
368
363
358
354
349
344
339
334
330
325
320
315

310

1450 0.9999 306

1460 0,9999 301

1470 296
1480 291
1430 286.
1500 282

44
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DEPARTMENT OF COMMERCT -,
COAST AMD GECDETIC SLRVEY
1'orin 603
(Rer. June 1944)

COMPARISON OF CHRONOMETER AND RADIO SIGNALS

Station: _ MWL T AL ‘Latitude: st g 13,3230 Longitude ZZ:iZ.:ﬁKA&?o
Chief of party:_ & . _}/é/_///-scg/ Obseiver: | B fplaram 3
Year: 79 7= _______ Curonomater No.: ___é{{dfg_é__w (n(lgf;n aéﬂh;xf'
Local date o Nserz 73 smseevs | e
Standard time of sigoal, oo \Ieri e : ! e
Chronomzter time of signal ZZ’ZS-“‘/O P00 : [=0/-%7.F _Conum:enf Ze‘me ée?ors
 Transmitting station _ | WH Y !dnﬁf lter i giir o
__ Frequeccy of signal L ’T"/d meg ‘
G.C.T. ol signal | D2te 1 VAT & iV o SRR AV L B A<D _ e
Time | 22-26-000 [-02-00.0 Fime fevin sodio.. .
Sdsresttie of WG C.T. |- AEOYLEE - 4490118 Wopfemants . Lo tim2 For i
Cor., mesa sclar to sidareal time ; :‘03- S0 000/ @5’ ‘ﬂm_/dc_ 7o 57 éﬂ/ ]fa_, 22-26-¢0
A Trapsmission time 1_ _£'Qm Fp4 fr;f"flj_ Ilﬂ_ﬁ./ﬁ—__-- i
Correction to signal ) ’ e _&i’/ffg {seng_?‘,,. ,jfrfc .m,,.
_ G.S.T.of signal rgo /4_._{,_/5—&2) B8-5/-/7.364 M_Z Srarn gdove
Longitude of station , § _H-B) )05 571 TOS [M;a__@'_é_ﬂy..é_z/zm: g /;ij‘ )
Local sidereal time 1 25-23-24035 3-59.59.66/1 i Seebtraat Foown ddove
Chronometer time of sigeal 22-25 Y0300 _[-0/- Y7 ?00 Srom  Frelef book { éud/c'&)
Chronometer correction \t 25783135 $2-58 /1. T4l a/fﬁcrcncc —
Rate per minute L o i 0MLAM -
Rate per hour ) _ ; - : -
| . i
-  2-57-53./35 fhem lorr L0197 4 —
L _2-58- /) 76/ oo za_—zs'- Y0.9 | l R
T,f— 0-00-/6.626__dA¥. z_aa 220 4*_/5' 6l run
e IBLZG 1+ 0:1/93 gczm eide . N
| 75672 ;
l
]__ o Amrecicdn Ephemeris omd' Mwhgaz &/mdmﬂc

e



Siation

'fof

z2-83)

Scate

Corr/.

C

LEVE S

W0 Bz, AE,

FoRw CAGS-380¢

OMPUTATION CF AZ{MUTH,
DIRECTION METHOD
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(Machine Comoutation)

# 28 U Inel 7z/'me.s

o . - Positior of station, _
Iastrumect Nusber - & 507 7 s oo BOO ‘ ' " o ° . "
Level Valie @) * . /2, 57 § A/~ He-/RBZ3 1 7E- 47 5558
Fecentric®” Instrument no Observer 8 /‘0/6;.2‘3‘/'
Light no Greenwich Civil Day Jgﬁ S ?6 . ( :u_-)
Date, 19 7_? nosition, 1 2 3 l{.
Chronometer teading, PO La 5 Frons ‘4.7: f!é -3 g.[' DEAR
Chropemeter corzectios, E-BTLs -jr/r':’féd/ﬂ’; 7 - i f'd/c :6::14’_ S ;’(:_/
. . s, - / '
Sidereal time, 7 47 25 HG-524 | Sprns pf Gbdve (Locs/ sidbrzg/ e )
f Polazis -~ N J
aof Pola: = | 22067062 | FGom [PF 35 2u5in Aibled NES. (rotel)
t of Polaris (time), 22-Ho-Héz2 | s,/ unve [}vm _5.;”::
. rl ’ 1
t of Polaris (arc), 35"5:‘//.-33'0 7.'_015 ’/CJ are
8 of Polasis, 5?—@5-{3 7 Ao BF aBcemsion F2bles /\/.45 TWote2)
Constaats ‘_&qf’ (# decrmols } S Pt dmimatn) Tan by wemenJTICa g T g oy Hrmods)
$& &/ D, 755822 e 7. 232 5D /665
. {7 decimats) 4 .
Sia ¢ “0B83 8083 | wlch sig, TS a2
Cos t (€ decicialas) ?Qéﬁ-‘ 7 4
Sin¢cas c (4 decimals) 6@ 35
Cos¢hrand - smorf:é":“m“) ,3/?‘ .,5_@2 -
(7 decizmals) ] -
- Tan A = sin ¢ - . ¢
° . CosOtan d-1lndcort! ‘aa/é 9300 I ‘;/df(Clé 5/?'76'
LY P X
Differeace in time berweean i
D. 24 R., |
Curvatire correction, '
Altitude of Polaris = b, i ot ) " ’
titude of Polanis = & i L/2-33-43 Hean )/er//c&/ ki ?,é /J:',QM /fc‘@fé
—:— tag b = level facror, : 6{5‘ ‘z-:%w—/“)‘é 7;”;) %.9/532207
—— =
lacliaarioa, £ 0.4 | Grad's Jevel fram Aelf Bh. | Wesh4Las? - |
Level corzection,

fevel fﬁ},«é,—

Circle reads on Polaris,

- 2¢2° 28522”5

/"am el

Corrected teadiag on
Polarsis,

26228235

§um of dbdve gdafcé S/v

A

Cucle reads oo Mark,

b gotoot %5'*

Srom freldd

Difference, Mask - Polaris,

27 32- /6.7;_{?7dné Aines X larls

Corrected azizuch of
Polaris, from noech, T

+ 0"0:’—""’/9‘ 2 /zmzu#z af/%ér;_{, fmm J

éavc.

eeniricity (:f a=yv, =f station and
*Give volume and pase ol record ¢

73‘5/65 ( 57;13".5 Aéfdr?/)

l 180 00 co.o B e0 o020 8o o0 oo /80 o lo.e
- Py 2 -
s oL W A2k (277238-059] S ! |
To the mea= resull [rom the above No,/h. ,';/50 ,‘vﬁ/}j/’:’}}f‘ Péia. & QJZ_ /;/F/S




APPARENT PLACE OF POLARIS

1973
January February March
GCD R.A. DEC. GCD R.A. DEC. GCD R.A.
h m ° ' h m ° ] h m ° '
02" 05" | 8g° 08 02" 05" {89° 08 02" o4™ | 89° 08

.81 88.43 51.49 .72 46.76 54,06 .65 70.29 51.
1.81 87.34 51.67 1.72 45.29 54,07 1.64 69.07 50.
2,80 86,21 51,86 2.72 43,76 54.07 2.64 67.82 50.
3.80 85.01 52.05 3.72 42,109 54,05 3.64 66.55 50.
4.80 83.72 52.24 4.71 40.59 54,00 4.64 65.29 50.
5.80 82,36 52.42 5.71 39,02. | 53.94 5.63 64,11 50.
6.79 80.93 52.59 6.71 37.51 53,85 6.63 63.01 49,
7.79 79.45 52.74 7.70 36.10 53.74 7.63 62,04 49,
8.79 77,95 52.87 8.70 34,79 53,63 8.63 61.20 49,
9,78 76.47 52,97 9.70 33.57 53.52 9.62 60.43 49.
10.78 75.05 53.06 10,70 32.43 53,42 10,62 59,73 43,
11,78 73.71 53.13 11.69 31,30 53,33 | 11.62 59,01 48,
12,78 72.46 53.19 12.69 30.16 53,27 | 12.61 53.25 48,
13.77 71,29 . 53.26 13.69 23.93 | 53.21 13.61 57.41 48,
14,77 70,17 53,35 14,69 27.61 53,15 | 14.61 56.50 47.
15.77 69.03 53.45 15.68 26,20 53,08 | 15.61 55.52 47.
16.77 67.84 53.58 16.68 24.73 52,99 | 16.50 54,54 47,
17.76 66,53 53.70 17.68 23.25 52,87 | 17.80 53,58 47.
18.76 65.10 53.82 18.67 21.81 52.73 | 18,60 | 52.69 46.
19,76 63,57 53.92 19,67 20,44 52.56 { 19,59 51,89 46,
20,75 61,99 54,00 20.67 19,16 52,37 26,59 51,19 L6,
21.75 60.42 54,04 21.67 17.95 52,19 | 21.59 50,58 45
22,75 58,68 54,06 22.66 16.33 52,00 | 22.59 50,04 45
23.75 57,40 54,06 23.66 15,75 51,82 | 23.58 59,54 45
24,74 55,99 | S4.05 | 24.66 14,70 51.65 | 24.58 49.07 45,
25,74 54,64 54,04 25,66 13,64 51.49 25.58 48,60 G4,
26.74 53,34 54,02 26.65 12,57 51.33 26.58 438,10 44,
27.73 52,07 54,02 27.65 11.45 51.18 27.57 47.56 &4

28,73 50.S0 54,02 28.65 10.29 51,02 | 28.57 46,98

29.73 .1 49,51 54,03 29,64 9,07 50.86 | 29.57 46,36

30,73 45,17 54,04 30,56 45,73

31,72 46,76 54.06 1 31.56 45.10

32,72 45,29 54,07 32,56 44,53




480 TABLE II, 1973
SIDEREAL TIME AT ot U.T.

Sidereal Time Equation Sidereal Time Equa‘don

of Equinaxes of Equinoxes
Date Date

e Long- | Short- ) Long- | Short-
Apparent Mean | b s | period Apparent Mean Period | Period

. {o%o0r) {o%oo1)
Jan. o 6" 38mcgti0n | 03%185 1 ~1023 | —10 | Fel.1s o® 3023857 | 24073t | +1092.] +14
1 6 4 Gorse | 39750 w10 | — ¢ 16 9 43 22.363 | 2287 [ +i091 | +17
2 6 435 37.321 | 36205 [ w1031 | ~ 6 17 g 47 15.049 | 17822 | 41091 ]| +16
3 6 49 §3.553 | ST ~1034 | — f 18 ¢ 51 13499 14.357 | ~1090 | +12
-4 6 53 sogaf | 40300 [ +1037 | + 3 19| ¢ 535 12043 [ 10953 +~108g{ + ¥
[3 6 57 47.008 | 43961 | +1040 | + 7 20| 9 59 c8.506 | o7.508 | +1088 ) + 1
6 7 01 43.560 [ $2.317 | +1043 | + 9 21 | 1o o3 035.145 | 04.064 +1086) — 3
7 7 05 42127 | 30072 +1036 | + 9 22 | 10 o7 ot.695 | oo.6ig| +1085% ~ g
8| 7 o9 36683 | 35.62% | +1048 | + 7 231 to 10 38.248 1 57074 | +1084 | —11
9 7 13 33.237 { 3283 | =031 | + 3 24 ) 10 14 54802 53730 +1082] —10
10| 7 17 209789 | 28738 ] +10854 3 25 | 10 18 51.338 | 30.285} 41081 — 8
11 7 21 26,331 | 25.293 | <1036} — 9 26 | 10 22 45.916 | 46.850) +1079 | — 4
12 7 25 22894 | 21.549 | ~1039 | —14 27 1 10" 26 44.474 | 43.396 | +1078 o
131 -7 29 19.329 | 18.304 [ #1061 | —17 25 | 10 30 41.032 | 39.9%51 | 41076 | .+ §
13 7 33 16.007 | 13.960 | #1063 | —16 | Mar. 1 | 10 34 37.53¢ | 36.307 | +1074 | + 8
s 7 37 12,509 | 11515 | +t1o66 ] -tz 2| 10 38 34144 | 33062 ) +1073 | +to
16 7 41 ©9.133 | oSo70 | +1068 ] - 3 3| 10 42 30.697 | 20617 | +1071 | + 9
17 v 45 03609 | 04626} <1070 | + 3 41 1o 46 27.248 | 26173 +1069 | + 7
18 7 49 ©2.263 { 01181 | +1073 | +1i 51 10 50 23.796 [ 22728 | +1067 |+ 2
19 7 52 §8.827 | 37737 | w1075 | +16 61 10 54 20394 | 19.283 | #1065} — 4
20 7 56 55.386 | sa.292 | +i076 | +18 71 10 58 16.891 | 15.839 | +1063 —10
21 8 oo §i.gar | 30837 ~1078 | <16 80 11 o2 13.490 | 12,393 | +1061 | —14
22 8 04 45.404 | 47403 | 1080 | +11 9| 11 o6 09992 | o8.949 | +1058 ) —1§
23] 8 o8 45045 | 43955 | +1082} + 5 10{ 11 10 06.348 | 05505 +t036 | —13
24 | B 12 41.596 | s0.513 | +1083 | —= 1 11} 11 14 03.106 | 02060 | +1053 | ~ B
25 [ 8 16 38.147 | 37.069 ; +1085 | ~ 6 12 | 11 57 359.666 { 58.615| +ros2} — 1
26 ] 8 20 34501 | 33624 L1686 | — o 13 | 11 21 36227 | s55a71{ +rogg| + 6
27 8 24 31.236 | 30130 | +1637 | ~10 14 | 10 25 32.780 [ 31726 | +1047 | +12
28 ] 8 28 27814 26735 | 1688} — 9 15| 11 29 49.342 | 38.282 | +1045] +16
20| 8 32 24.373 { 23.700 | +1089 | — 6 16 ] 1r 33 38893 | 44.837 | 1042 +16
301 8 36 200331 19.836 | +1000} — 3 17 | 11 37 424346 | 41392 % +1oj0| +i3
3t 8 40 17.494 [ 160t ] ~jo91 | + 2 18| 1 ar 38.993 | 37048 w1037 | + 8
Feb. 1 8 44 14.054 | 12,036 | ~10g2 | + 6 10| I 45 35540 | 34.503{ +1035| + 2
2 8 48 10513 | o512 | =1063) + 9 20} tt 49 32088 | 31.058] +1033| — 3
3] 8 3z or.f70 | 0b.0O7 ¢ 1063 | +1@ 21 { 11 §3 25636 | 27.614 | +1030| — 8
4| 8 56 03725 | 02622 —1004| + 9 22 | 1t 57 25.186 | 24.169 | +1028 | —10
5 8 59 60.277 | 39.173 | +1004 | + 5§ 23| 12 or 21,739 | 20.724 | +io25] —11
6| g o3 s6.827 | 35733 | +1o04 0 23| 12 o3 18.203 1 17.28¢ | +1023| — 9
71 g oy $3.376 | 52.288 | <1084 | - 6 25 12 o9 13850 | 13.835 +10z0f — 6
81 o 11 49.926 | 35844 | +1094 ] —12 26 | 12 13 11407 | 10391 | #1018} - 2
9l g 15 46478 1 45300 | +1093 | —13 27t 12 17 or.06s | ob.gsb | +1016) + 1
10! 9 19 43033 1 at.055 | +1094 | —16 28 | 12 21 og.521 | 03501 | #1013} + 6
LR 9 23 39.591 | 3%.510 | +1004 [ —13 2 12 25 01.076 | coo37 | 10t | + 9
12 9 27 36.152 ; 35065 | +t0g3| - 7 30| 12 28 57.630 | 6612 +1008| + 9
13 ] 9 31 329144 3621 | +r1093 o 31 12 32 54181 | §3.167 | #1006 | 4+ 7
140 9 335 2o.277 | 2576 ) +1003 ) - & |Apr. 1| 12 35 33730 | 49.523 | +rood +3

151 9 39 23837 | 24731 10024 +14 211z 30 15277 | 46.235 | w0z ] -

49



TABLE I1I
CONVERSION OF MEAN SOLAR TO SIDEREAL TIME
CORRECTION TO BE ADDED TO A MEAN TIME INTERVAL

w6 fo | st ] et | 20 4 ozt | 22* | 23 | ForSeconds

O esE On &MMH%

2=370703 | 1™477560 | 22570417 | 3m07ta7 | 317Ny | 37261986 13736842 | 3746%09 | 0% o'ooo
37.563 47.52 57.531 07.437 17.204 27.150 17.007 46.503 1 .00}
35.032 47.5%q9 §7.745 07.602 17,458 27.314 37.171 47.027 2 005
38196 | 48.033 | s57.909 | o7.766 | 17.622| 27470 37335 47162) 31 .0of
38.361 | 48217 | sSoysf eo7g3e| 15787 27643 37500 47356 4| on

2 38,525 {2 48.381 12 58235 | 3 08,004 |3 17951 {3 27.507 |3 37864 |3 47.520 § | o.014
38.6580 45.546 38,402 c38.239 18.11g 27.972 37.528 476851 6 016
33353 45.710 58.566 o8.423 18.279 28,136 37.992 478591 7 .o19
39.018 43.574 §8.731 o3.537 18.444 28.100 38157 330131 8 0232

39.182 49.039 §3.593 o8.751 18.603 28.464 38.321 43.177 1 9| .oz

2 39.346 55.059 | 3 08.916 [ 3 18.772 [3 25629 | 3 38.485 | 3 48.342 | 10 | o027
29.511 49.367 59.224 ©9.080 18.936 28.793 33.610 45.506 | 11 030
39.675 49.531 59.358 09.244 19.101 23,957 38.814 45.670 | 12 033
319.839 49.696 59.552 09.409 19.265 20.122 35.978 488310 ] 13 035
40.003 49.360 59.716 09.573 19.429 29.286 39.142 235.979 | 14 038

2 40.168 {2 50024 |2 59.851 |3 00.737 |3 10.503 3 20.450 [ 3 39.307 |3 45.163 | 15 | o.041
40.332 50.155 | 3 oo.045 09.901 1g.738 20.614 59.451 46.327 | 16 034
40.496 £0.353 &x2.209 10.066 19.922 29.759 30.93% 49.492 | 17 047
40.661 §0.517 09.373 10.230 20.086 26.9473 39.709 46.656 | 1§ 049
40.823 50.681 00.533. 12.394 20,251 jo.167 39.004 49820 | 19 0512

12 40.9% |7 50.846 |3 00502 |3 10,558 |3 20,415 |3 30.270 {3 40.128 |3 49.0%4 | 20 | o0.055

41.1531 351010 0,806 10.723 20.879 ] 50.436 40.292 50.149 | 21 057

431.318 SI.174 01.031 10.855 20.745 30.600 40.456 50.313 | 22 K

[F]
o
0

3

=]
[

L)

41.482 §1.333 01.103 11.051 z0.058 30.754 | -40.621 50477 | 23 063
41.646 30.503 91,337 11.216 072 30.02 40.755 50.641 § 24 0b8
2 41.810 |2 51.667 |3 or.523 |3 11380 |3 21.236 | 3 31.033 |3 40.040 ) 3 50.506 | 25 | 0.068
419735 51.831 ©1.63% 11.544 21.401 3237 1114 gn.970 | 26 071

42.139 51.983 01.552 11508 21.583 jr.act $1.278 §1.134 | 27 074
42.303 £2.160 az20t6 | 11873 21,729 31.586 41332 51.299 | 23 077
4£2.463 52.324 02.180 12.057 21.803 31750 41604 31.403 | 29 079

2 42,632 |2 52.488 [ 3 02345 | 3 12,201 [3 22,058 |3 3r.914 |3 41771 |3 §1.627 | 30 0.082
42.796 52.633 02.§09 12.356 22.212 32.078 31.933 sr.yor | 3t 085
42.960 52.817 02.673 12.330 22.3% 32,243 32.09Q 51936 | 32 038
43-12% §2.651 02.533 12,504 22,531 12.407 42.263 2120 | 33 050
43.289 33.143 03.002 12.553 22.715§ 32.571 42.428 §2.234 | 34 093

2 43453 |2 53.310 |3 03.186 3 13.023 |3 22879 | 3 32756 |3 42.592 |3 52.448 | 35 | 009
43617 | 53374 03330 | 1387 | 23043 32900 | 42556 | §:613(36| 0%
43-752 §3.638 ©3.403 13.351 23.208 33.063 42.921 s2.557 t 37 1ot
43.936 | 53502 | o3850 13315( 23372 ] 332:8| 43085 | 52041133 104
44110 | 53967 | 03.8337 13630 | 23535 | 33393 43249 | 353196039} 197

2 44.275 |2 54130 |3 ©3.658 {3 13844 |3 23.790 | 3 33.357 |3 43413 |3 §3.270 | 404 o110
44.439 54,293 04.152 14.008 23.303 33.721 +3.57 53.434 | 4t 112
44.003 54.460 04.316 14.173 24.020 33553 33942 353.593 | 42 113
44.567 54.62 04.450 14.337 24.193 14.050 43-906 53.763 | 43| 113
44932 54.583 ©4.515 14.501 21.358 34.214 44.050 53.927 | 44 120

2 45096 12 54.952 |3 c4.506 |3 1466513 24322 13 34373 |3 44233 {3 34001 | 45 o.lzg
45.260 | 55117 | os973 | 14830 | 24686 | 34533 44399 34256146 .12
45423 | sn.28v| osaar | 12994 24350 34507 | 44.363 ) 534200 47| 199
45.589 | . 35.445 03.302 15.153 z5.015 |- 34.371 44.728 34.334 § 48 8 ki
45.753 | 33610 03466 13322 | 25.179| 35035 3802 54738 |49 13

2 45.917 |2 §3.373 [ 3 05.630 [ 3 15.487 |3 25.343 |3 335-200 |3 35.036 |3 54913 | 50| &137
46.082 53.033 03.795 15.65¢ 25.307 35.304 45.220 33.077 | 51 140
46.246 56.102 05.959 15.515 z5.572 15.523 45.533 §5.241 } 52| -142

(")

46.410 56.267 o6.123 15.950 25.836 15.692 45.549 g5.403 | 53| 148
46.574 56.431 06.287 16.144 26,000 35-857 45.713 53-570 [ 54 148
2 46.739 | 2 56.595 | 3 06.452 |3 16.308 | 3 26.165 [ 3 36.021 {3 45.878 |3 §5.734 1 55 | ©fST
46.903 50.759 06.616 16.472 26,329 36.183 36.012 135.%98 | 56 153
47.067 s6.923 | o658 | 16637 26.193 | 36.35¢ | 46200 | 36063 {57] 150
17.231 §7.0%8 05.914 16.801 26,6357 56.514 30.370 36.227 | 53 159
2 47.395 | 2 57232 |3 o700 |3 16605 |3 26.522 |3 3473 {3 455335 (3 s6.350 | 30| o182

{The argument is Mean Solar Time}
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