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PREFACE. 

In I888 the first edition of Special PublictLtion No. 1 ,  enti t ld:  
I (  California, Bay of San Francisco, Magnetic Ranges for Iletermining 
the Deviation of the Compass, with Short Explanations of How to 
Find the Deviation and Error of thr Compass," wns piihlished hy 
the Coast and Geodetic Survey. 

Tho earthquake and fire of 1906 destroycd nearly d l  thc range 
objects which had been determined in 1888, and rrnderrd thc original 
publication of little or J ~ O  value. Accordingly it was suggested that 
a new edition he prepared, and the work of drtermining tho posi- 
tions of the nrw range objects and preparing tho tcst of the proposed 
new cdition was assigned to  Fremont Morse, hydrographic: and geo- 
detic cngincw, inspector of the Sari Francisco field station. 

In  1920 special observations for magnetic dcclination, or variation, 
W(TC mtide at  1 O stations on thc bay shore and the islands in the btty 

- for tho viiliic of the variation to be used in computing the magnetic 
hearings of the ranges after their truo bearings had been deduced from 
the trimgulation observations. The resulting variation usrd in thr 
computations was 18" 22' east. 

The ranges are locr~tcd principally for the use of shipmasters i i i  

testing their compasses while under way, either iii entering or leaving 
port. 



MAGNETIC RANGES ABOUT THE BAY OF SAN FRANCISCO, 
CALIF., FOR DETERMINING THE DEVIATION OF THE COMPASS. 
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3. Ship's head, when crossing range, southeast per compass: 
Magnetic bearing of range No. 4 .  ........................... N. 43" 23' E. 
Bearing of range by compass. -. -. . -. -. -. . -. . - -. . -. N. 40" 00' E. 

3' 23' E. 

Magnetic bearing of range No. 11. .......................... S. 62' 48/ E. 
Bearing of range by compass.. .............................. S. 60" 30/ E. 

Deviation of compass for ship's head, southeast.. .......... 
4. Ship's head, when crossing range, northeast, per compass: 

Deviation of cornpass for ship's head northeast.. - - -. ~ -. ~ ~. - 2' 18' W. 
If the vessel is equipped with compasses graduated clockwise 

from 0' to 360°, the rule given above for determining whether the 
deviation is east or west can be simplified to  read: If the magnetic 
bearing of the range is greater than the hearing of the range by com- 
pass the devi:ition will be east; if less, west. 

EXAMPLES. 

5. Ship's head, when crossing range, northwest per compass: 
Magnetic bearing of range No. 6. .............................. 256" 32/ 
Bearing of range by compass.. ............................... 252" 30' 

Ueviation of compass for ship's head northwest.. ................ 4" 02/ E. 
6. Ship's head, when crossing range, southwest per compass: 

Magnetic bearing of range No. 1 . .  ............................. 294" 09/ 
Bearing of range by compass. ................................ 299" 30' 

1)eviation of compass for ship's liead aouthu-est.. ................ 

Magnetic bearing of range No. 4 . .  ............................... 
Bearing of range by compaa  ................................ 

I)eviat,ion of compass for ship's head southeast.. ................. 

5" 21' W. 

43" 23/ 
40' 00' 

7. Ship's head, when crossing range, southeast per compass: 

3" 23/ E. 
8. Ship's head, when crossing range, northeast per rompass: 

Magnetic bearing of range No. 11.. ............................ 117" 12/ 
Bearing of range by compass.. ............................... 119" 30' 

Deviation of compam for ship's head ndrtheast .................... 2' 1 W  W. 

HOW TO FIND THE COMPASS ERROR. 

If it is desired to find the compass error 011 any course after the 
deviation on that coursc has been determined as above, it may he 
obtained by adding, nlgel~r:~iaally, the variation and the deviation. 

Bearing in mind that easterly variation and deviation are positive, 
or +, and that westerly variation and deviation me negative, or - ), 

qunniities; and thnt the formula for error is: 
e=v+d, in which 
e represents compass error, 
v represent,s variation, and 
d represents deviation, we have, for the examplea given above: 

9. Ship's head northwest per compass: 
v=+18" 22/ (easterly variation). 
d=+ 4" 02' (easterly deviation). 

5=+22" 24/, or the error on northwest is 22" 24' E. 
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10. Ship's head south\vest per compass: 
v=+18" 22' (easterly variation). 
d= - 5" 21' (westerly deviation). 

e=+13" OI', or the error on southwest is 13" 01' E. 

v=+18" 22' (easterly variation). 
d= + 3" 23' (easterly deviation). 

e=+21° 45', or the error on southeast is 21" 45' E. 

v=+18" 22' (easterly variation). 
d= - 2" 09' (\vcsterly deviation). 

e=+lGO 13', or the error on nortlieast is lGo 13' E. 

11. Ship's head southeast per compass: 

12. Ship's head northeast per compass: 

5 

For the benefit of those not familiar witli the use of algebraic signs 
the following rules are given for finding the compass error when the 
variation aiid deviation arc kiio~11: 

(1) If the names of the variation and deviation are alike-that is, 
both east or both west-add the variation xiid drviation and to the 
sum give the commoii name, east or west, ns the case may he. 

( 2 )  If the names of the variation xiid deviation are d8erent- 
that is, one east aiid the other west-subtract the less from the greater, 
and to the result give tho name of the greater. 

EXAMPLE8. 

13. Ship's head nortli'west per compass: 
v= 18" 22' E. 
d= 4" 02' E. 
e=22" 24' E. 011 NW. 

v=18" 22' E. 
a= 5 O  21' 'w. 

14. Ship's head southwest per compass: 

c=13" 01' E. on SW. 
15. Ship's head southeast per compass: 

v=18" 22" 14;. 
d= 3" 23' E. 

e=21° 45' E. on SIC. 
16. Ship's head northeast per compass: 

v=18O 22' E. 
d= 2" 09' W. 

e=XO 13' E. on NE. 
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Form f o r  runges in Snn Francisco Ray for detervnining the deviation of the compass. 
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294" 00' or 
N. Go 51'W. 
324" 35' or 
N.35"26'W. 
30" 47' or 
N. 390 47' E. 
4 3 "  23' or 
N. 43" 23' E. 
250" 23' or 
6. 70" 23' W. 
256" 32' or 

33' 34' or 
N. 33" 34' E:. 
211~:30'or 
s. 31" 39' w. 
251"flO'or 
8.71" 00' U'. 
I73"OO'or 
s. 70 00' E. 
117' 12' or 
S. 62' 48' E. 
170" 15' Or 

S.00" 42' 13. 
7' 33' or 
N. 7* 33' E. 
51"53'or 
N. 51'53' E. 
(io" 33' Or 

N. 60" 33' E. 
62" 01' or 
N. 62" 01' E. 
200" 45' or 
s. 290 45' w. 
I ( i X "  23' or 
s. 11" 37' E. 

S .  76' 32' W. 
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R A N G €  NO, 1: FERRY TOWER A N D  M O U N T  T A M A L P A I S .  

East Peak, Observatory. 

d 

FERRY TOWER. 
Front range. 
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RANGE NO. 2: LEFT TANGEPIT GOAT ISLAND A N D  SOIJTHAMPTON SHOAL LIGHT- 
HOUSE. 

?I 

SOUTHAM PTON SHOAL LIGHTHOUSE. 

Rear range. 
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RANGE NO. 3 :  SOUTH POWER TOWER A N D  OAKLAND C I T Y  HALL .  

RANGE NO. 4: N O R T H  POWER T O W E R  AND OAKLAND CITY HALL.  

ELECTRIC POWER TOWERS,  OAKLAND 
CREEK. 

OAKLAND C I T Y  HALL.  

Rear range. 
Front ranges. 

.8001°-20-2 
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RJ 

I 

A 

.e 

- 
RANGE NO, 5: PIER 44 (OUTER GABLE) AND CITY HALL DOME. 

1 
Only the top of the dome is visible. The high tank and smokestack are good guides for picking Up 

the range. 

PIER 44. 

Front range. 

C I T Y  H A L L ,  SAN FRANCISCO. 

Rear range. 
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RANGE NO. 6:  BLACK TANK AND HUMBOLDT BANK BUILDING 

I 

BLACK TANK. 

Front range. 

HUMBOLDT BANK 
BUILD I NG. 

Rear range. 
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RANGE NO. 7 :  YERBA BUENA L IGHTHOUSE A N D  T H E  CAMPANILE,  UNIVERSITY O F  
CALIFORNIA. 

Thecampan i le isawhi te  grani teshaftover300feet high and i s the  mostprominentobject in Berkeley. 

YERBA BUENA L IGHTHOUSE.  

Front range. 

T H E  CAMPANILE,  UNlVERSiTY 
OF CALIFORNIA. 

Rear range. 
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RANGE NO- 8 :  SOUTHERN PACIFIC CUPOLA AND HOBART BUILDING. 

.SOUTHERN PACIFIC CUPOLA. 

Front range. 

HOBART BU I LD  I NG. 

Rear range. 
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RANGE NO. 9; L IGHT TOWER, PIER 41, AND FORT POINT LIGHTHOUSE. 

LIGHT TOWER, PIER 41 

Front range. 

FORT POINT LIGHTHOUSE. 

Rear range . 
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... 

! 

14 

MERCHANTS 
EXCHANGE.’ 

Front range. 

SPRECKELS 
BUILDING. 

Rear range. 
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RANGE NO. 11: HIGH BLACK T A N K  AND FERRY TOWER. 

All but the top of the  tower and the flagstaff surmounting it are hidden by the nearer building. 

HIGH BLACK TANK. 

Front range. 

FERRY TOWER. 

Rear ranee. 
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e 

RANGE NO. 12:  FORT MASON STACK A N D  SQUARE CUPOLA. 

FORT MASON STACK. 

Front range. 

SQUARE CUPOLA. 

Rear range. 
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RANGE NO. 1 3 :  POINT BLUNT R O C K  A N D  SOUTHAMPTON SHOAL LIGHTHOUSE. 

SOUTHAMPTON SHOAL LIGHTHOUSE. 

Rear range. 
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i 

R A N G E  NO. 14: FORT P O I N T  L I G H T H O U S E  AND ALCATRAZ L I G H T H O U S E .  

Owing to  the diff iculty of getting a clear photograph of th is range from outside the heads this picture 
was taken close under the fort. and with the range wel l  open, so as not to nbscure any portion of 
Alcatraz Is land. 

ALCATRAZ L I G H T H O U S E .  

Rear range. 



, 

RANGE NO. 14: FORT POINT L IGHTHOUSE A N D  ALCATRAZ L IGHTHOUSE.  

There i s  a tall white stack on the north, or lef t  hand, end of Alcatraz Island,as seen from seaward, that  must not be mistaken for the l ight tower. 



RANGE NO. 1 5 :  NORTH DUTCH, W I N D M I L L  AND LONE M O U N T A I N  CROSS 

This picture also shows the range “Prayer Book Cross and Lone Mountain Cross“ well open. 

N O R T H  DUTCH W I N D M I L L ,  
GOLDEN G A T E  PARK. 

Front range. 

i 1 

L O N E  M O U N T A I N  CROSS 

Rear range. 
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RANGE NO. 16: PRAYER BOOK, O R  DR KE, CROSS 
I N  RANGE. 

ND ONE OUNTAIN CROSS. 

.In passing out the South Channel the summit  of Lone Mountain is obscured by the  trees on the  
When this range i s  on,the hill i n  Golden Gate Park on which the  Prayer Book Cross stands. 

cross on  Lone Mountain is visible above the tree tops. 

L O N E  M O U N T A i N  CROSS. PRAYER BOOK, OR DRAKE, CROSS. 

Front range. Rear range. 
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RANGE NO. 17: POINT BLUNT ROCK P.ND FORT POINT LIGHTHOUSE. 

d 

FORT POINT LIGHTHOUSE. 

Reo r range. 
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RANGE NO. 18: POINT BLUNT ROCK AND ALCATRAZ LIGHTHOUSE. 

T h e  lighthouse shows projected against a grove of trees I n  San Francisco. 

0 
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