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To all whom it may concerm:
Be 1t known that I, LoN SIRIEIX, of the
~city and county of San Francisco, State of
California, have discovered and invented an
5 lmproved Apparatus for Correcting the De-
viations of the Magnetic Needle or Compass;
and I do hereby declare that the following is
a true and correct description thereof.
My invention hasfor its object the provision
10 of a simple and effective arrangement for cor-
recting the deviations of the magnetic needle,
whether such deviations arise from general or
local influences. |
It is well known that any local attraction—
15 such as the proximity of iron or loadstone--
will greatly disturb the normal position of the
needle and produce more or less deviation,
according to the condition under which the
needle is placed. 'This is especially noticeable
20 on iron or steel vessels or ships, or where such
magneticbodies are carried by wooden vessels.
In such cases the deviation of the magnetic
needle 18 often so great and uncertain as to

render it aimost useless as a guide to naviga- |

25 tion. 1 have discovered that this deviation

can be corrected by means of a correcting-

- compass provided with certain magnetic bars,

the principal ones of which are set or held

transversely to the length of the vessel, and

30 that the action of the magnetic current pass-

ing through these bars will correct the prime

needle or compass, and that the power of this

correcting Influence can be regulated by the

vertical adjustment of the correcting-compass

35 80 as to produce a differential or differentiated

action upon the needle of the prime compass,

and also that by the addition of inductors of

soft iron placed at the poles of the correcting-

compass all quadrantal deviation arising from

4o 1nduction will be compensated and the action
of the correcting-compass aided.

In this specification T use the term ¢*differ-
ential’’ to designate the position which the
needle assumes when caught between the two

45 forces derived, the one from the terrestrial
magnetism and the other from the sub-perma-
nent and induced magnetism cof the vessel.,

- The .accompanying drawings illustrate a

~ practical means for earrying the inventioninto

50 practice and use,

compass.

Figure 1 is a vertical section of the com-
pass-box, showing the true or prime compass
and the correcting-compass in position. Iig.
2 1s a perspective view of the compass-box

~with a portion broken away to show the mag- sg

netic inductors and their means for adjust-
ment. Fig. 3 is a bottom view of the prime
Fig. 4 is a plan view of the bottom
of the compass-box. Fig. 5 i3 a plan view of
the upper card of the corrector-compass, and 6o
Fig. 6 is a bottom view of the same. |

Let A represent the case, binnacle, or box
in which a compass or magnetic needle, B, is
mounted in the nsual and ordinary way. For
the purposes of brevity and perspicuity the 65
compass B will be fermed the “prime’’ com-
pass throughout the specification.

I may divide the case, binnicle, or box A
by a horizontal partition into an upper and a
lower compartment; or, if preferred, it may 4o
have only a single compartment,in which the
entire mechanism is placed and mounted.

When the case, binnacle, or box isdivided
into two compartments, the prime compass is
mounted in the upper compartment and the 75
correcting-compass and parts used with it in
the lower compartment. On the under side
of the prime-compass card B, I secure three
paraliel magnetic bars, of steel or other mag-
netic metal, ¢ d ¢, placed edgewise. Themid- 8o
dle bar, d, coineides exactly with the magnetic
line indicated on the face of the prime com-
pass by N and 8, while the bars ¢ and e are
parallel with it and equidistant from it on
each side, the distance being thirty degrees 85
(80°) from the middle bar. I have found in
practice that three bars thus-arranged give
better resulfs than I can otherwise obtain,
or have thus far obtained, and consequently
I prefer the three arranged as described. |

Upon the pointed upper end of a rod or
spindle, K, which extends into the box A and
can be adjusted from the outside thereof, the
correcting-compass is mounted beneath the
prime compass. The correcting-compasscon- g
sists of two disks of card-board, mica, or other
non-magnetic substance, the upper disk, 7, be-
ing somewhat larger in diameter than the
lower disk, I, These disks are fixed on the
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distance apart, as shown in Fig. 1, and are |
separated by three magnetic bars, ¢’ d’ ¢,par-
allel with each other, and thirty degrees (30°)
from each other, as above stated 1in Telation to
the barg on the prime compass, and for the
same reason, The middle bal d’,1s somewhat
heavier than the side bars, ¢’ e ‘and it is se-
cured on a line correSpondmg with N and S
on the face of the upper disk, {. On the up-
per face of the disk I, I secure four pairs.of
narrow magnetic bars, # n, placed diagonally
across each other and across the disk, so that
each pair of bars from the center to the pe-
riphery of the disk will point to one of the
cardinal points of the compass, the four pairs
of cross bars or strips forming eight radial
pairs leading from the center outward. The
poles of these small bars » »n are arranged to
balance each other, half north and half south,
as indicated in Fig. 5 by N and S. |

Upon the bottom of the lower compartment
of the binnacle or box I secure abrass or other
non-magnetic bar, F, by means of a pivot at
its middle, which pivot is preferably the rod
K. To each end of the bar F is secured a
short upright block of soft iron, G. A hori-

zontal slot is made in the side of the case A |

opposite one of the blocks (&, through which
a threaded pin from the block passes, and a
thumb or set nut, ¢, serves to fix the blocks and
the connecting-bar F in place by tightening
the nut against the outside of the case. By
loosening the nut the bar F, with its blocks &
G, can be adjusted a distance equal to the
length of the slot in-order to put them 1n the
line of the induced magnetism. KEach of the
blocks G has the edﬂ’e of its inner face bev-
eled, so as to presenb two narrow blunt edges,
g7, foward the middle of the bar. The cor-
recting-compass [ I’ is held in place between
the blocks G G by means of gmdes or stops r
r, 80 that the magnetic barsc¢’ d" ¢ are set trans-
versely to the length of the ship, while their
poles coincide in. direction with the blocks G

G, The guides or stops» rare non-magnetie,

and the arrangement is such that the correct-
ing-compass can be freely adjusted vertically,
and will be allowed a slight rotary movement
to feel its true position in respect to the parts
GG

In practice the case, binnacle, or box A is
so placed that the soft-iron blocks G (= are on
the sides of the correcting-compass next to the
sides of the vessel. The soft-iron blocks G
will then be induced by the sub-permanent
magnetism of the iron sides of the ship. The
blunt inner edge of the block on one side will

.be a negative pole and the inner edge of the

opposite block will be a positive pole, accord-
ing to the position of the magnetic poles of
The correcting - compass being
mounted between the two blocks G G, with
liberty for some rotation, the center bar, d',
will arrange itself exactly opposite the poles
of said blocks; and this great certitude and
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flat bars nn on the upperface of disk I. These
| bars compensate the magnetic influence and
enable me to reach an exactness of position
which I cannot otherwise obtain, as 1 have
found in my experiments thatthe employment
of these bars in the manner described corrects
the compass to a great nicety and compensates
several degrees of deviation which would oth-
erwise affect the needle. |

With the correcting-compass mounted as

described the prime compass will be found to

be completely corrected and deviations com-

pensated for in a manner to render the prime
compass a reliable indicator and guide for
navigation. 1 have found that good effects
are also produced in cases where it 1s desired
to counteract or correct the magneticinfluence
of vertical iron ona vessel by the employment
of two blades of soft iron, P, united by a non-

magnetic strip or bar, M in the box or com-

partment containing the correcting-compass.

The strip M is set transversely to the bar I
fore and aft. These supplemental inductors
P P are only needed where there 18 a great
quantity of induction from vertical iron, and
in other cases they may be omitted.

The combined action of the correcting-com-
pass and the soft-iron blocks G, whiech act as
inductors, 18 to correct the dewatwns due to
both sub- pelmanent and induced magnetism
of the ship. The constant deviation 1s com-
pensated by the vertical adjustment of the
correcting-compass, and the allowance for the
changes of magnetic latitude and magnetic
longltude ismade in thesame way, said changes
as well as the constant deviation being ascer-
tained in the usual way by observations. The
semicircular deviation is compensated by the
soft-iron blocks G, in conjunction with the
magnetic bars on the correcting-compass, the
inductors G being influenced by the magnet-
ism from the shlp’e sides and in turn influenc-
ing the main bar d’ of the correcting- Compass,
and the quadrantal deviationis corrected by the
soft-iron blocks or inductors,which, according
to natural laws governing the induetion of
soft iron, change their polarity as the ship’s
course is changed in azimuth, in correspond-
ence with the changes of polarity of the induced
magnetism of the ship’s sides. The heeling
error is corrected or overcome by the construc-
tion and arrangement of the prime and cor-
rector compasses, by means of which they are
held always parallel with each other; and, 80
far as my experiments and tests have demon-
strated, this difficulty of the heeling error will
not manifest 1tself to any appreciable extent
in my compass. If it should, it can readily be
corrected in the usual manner well known to
seamen.

Having thus desceribed my invention,what I
claim, and desire to secure by Letters Patent,
18—

1. A correcting-compass, ! I, provided with
two sets of megnetle bars, one set being under-

nicety of position is insured by the parallel | neath the card of the compaes and the other
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set on its top, In combination with a prime
compass having magnetic bars, substantially
a8 specified. - |

2. In a compensating compass, the combi-
nation, with a prime compass and a correct-
ing-compass,of the soft-iron blocks G, mounted
beside and moved with the correcting-com-
pass, as set forth. .

3. In a compensating compass, the combi-
nation, with a prime compass and a correcting-
compass, of the soft-iron blocks G, mounted
beside and moved with the correcting-com-
pass, and means, substantially as described,
for adjusting the said blocks and correcting-
compass in a horizontal plane, as set forth.

4, In a compensating compass, the combi-
nation, with the prime compass and a correct-

———

3

ing-compass, of the soft-iron blocks G G, and
bar F, on the ends of which they are mounted,
and the guides or stops 7 r on bar I, to hold 2o
the correcting-compass within slight limits of
rotation, as set forth. |
h. In a compensating compass, the combi-
nation of a prime and a correcting compass,
and the upright soft-iron blades P, arranged 25
relatively to the correcting-compass, as de-
scribed, to compensate the magnetism from
vertical 1iron, substantially as specified.
In witness whereof I have hereunfo set my
hand. ?
| LEON SIRIEIX.
Witnesses: '
E. P. VOISARD,
J. J. SCRIVNER.
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