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~ the other side of said line there shall be alike

.20 distribution of seuth-polar force.

~ ing great directive force,which is more sensi-
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To all whom it maz J CONCErTL: s
Be it known that I, ROBERT OLIVER 2 Citi-

zen of the United Stetes residing at New

York, (Brooklyn,) in the county of Km gs and

State of New York, have invented new and.

useful Impwvemente in Ships’ Compasses of
which the following is a specification.

My invention 1elates to ships’ compasses;

‘and my purpose is to provide a compass-card .
with magnets so arranged that a complete

cirele of poler force is pr 0V1ded at equal radii

from the center or suspension point of the

~card, so that there is an operative polar force
~ at ornearthe thirty-two points of the compass,
and in which the arrangement of the magnets:
is such that at one 51de of the equatorial line |

there shall be a uniform distribution of north-
polar force at equidistant points and that at

By my invention I provide a eompa,ss ,_heV-
tive and steadier than those heretofore used,
capable of far more perfect adjustment than
has been possible with those manufactured
prior to my invention, and which is not af-

fected by the known. eeeent1 ic action of the

usual correcting-magnets to which compasses
prior to my preeent mventmn are subject.

To enable those skilled in the art to which

my sald invention relates to fully understand
and to make, construct, and use the same, I
will now proeeed to exnlem said mventlen

indetail, reference being had for this purpose

to the accompanying dlewmﬂ*s in which—

Figure 1 is a plaun view of a compass-card |-
- removed from the binnacle, bowl or flotation-

chamber, part of the card bemn‘broken away

- upon one side to disclose the ellanﬂ'ement of
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'eonstitutes my invention.

bar-magnets and horseshoe- maﬂ*nets which
Kig. 2 1s an edge
elevation of the same. = | |
Mariners’ compasses as heretofore con-
structed have been provided with straight

- bar-magnets arranged at substantially uni-

form intervals beneath the card or with U-

-shaped or horseshoe magnets secured to the

card at suitable mtewels with their pole-

pieces in or nearly in line with the periphery

of the card. In one of these forms there was
a space of about forty-five degrees. of arc
between the opposite poles of the magnets

| of said line.

entirely unoccupied and in which there was

no polarity. - In the othercase this dead-space
extended over ninety degrees of arc or there-
“about, having about forty-five degrees north
| and an equal space.south of the equatorial

line in which no polar force was present. In
the latter case also, ‘as-horseshoe- -magnets
were. used each havmﬂ‘ two pole-pieces of

north and south polauty, respectively, the

one. polarlty negatives the' other and the

compass 1s Impaired rather than benefited by
‘the dead - wewht of useless metal 1t must
‘carry. - |
 Inmy present mventlon I employ the com- .

pass-card 1, with a series of bar-magnets 2,
arranged in parallelism one with another and
ab suhsta,ntlelly uniform intervals of sepa-

ration. These magnetsare of hardened steel,

and bemw Onee saturated with maﬂ*netlsm

they reta,m it, their ends being of oppeeﬂ.te
polarity. They cross the equatorlal line or

whleh Cr ossed the eque,toual line nearest to .
the east and west sides of the card which was
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east and west meridian at right angles there-

to; but asthe endsof said 1111e are elosely ap-
'-proaehed two unoccupied arces or portions of
the card periphery are left deprived of polar
force, this being due to the fact that the re-

duction i in Ien e'th of the permanent bar-mag-
net rendered 1t 80 weak as to be of no Velue

‘The dead-space thus produced extended from

the east-northeast point to east-southeast or

thereabout and also west-northwest to west-
‘southwest or theleabout as shewn in Fig. 1

of the dra,wmfrs

80 

As thus fa,r described, the construction is i

like that disclosed i in my Letters Patent No.

478,017, dated June 28, 1892.
My present mventlon 18 desmned t0 over-

come the faults heretofore existing, as above

referred to, and to attain the positive advan-
tages her einbefore set forth.

or permanent horse-shoe magnets 3, secured

Q0

To these ends
T atte,eh to the card 1 two or more U-shaped

95

to and lying beneath the bar- maghets 2, with '
thelirlegs upon Opp081te sides of the equaterla,l-- |

line and possessing a polarforce equal to that

of the bar-magnets. Thus those legs which

have north polarity will lie north of the equa-
torial line, while those having an opposite
polarity will be at about equal dlstahees south
In this eonstruetmn the polar
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attraction of the horseshoe-magnets is so ar-

ranged as to augment the polmlty of the bar-

*wnets 2, 1nstead of counteracting the same.
Moreover, I utilize the entire periphery’ of the
card, leaving no dead-spaces, and thereby
gain the advantages heretofore specified by
imparting a greater directive force, increased
sensitiveness and accuracy, greater steadi-
ness, and more perfect adjustment.

As shown, the horseshoe-magnets 3 are
mounted upon and secured to the bar-mag-

nets 2, to which they may be soldered or at-

tached in any other manner preferred.

Ags before
tion herein set forth is not subject to the
known eccentric action of the correcting-mag-
nets, which is a distinet advantage over prior
constructions.

In the compasses in general use on board
ship the card is the 0111} real fixture, the com-
pass-bowl and box and the binnacle and the
ship itself having partial rotation or move-
ment with respect to the card, which main-

“tains a fixed position under the polar influ-

ence of the earth. Asis well known, correct-
Ing-magnets are provided to compensate for
local magnetic attraction, and these correct-
ing-magnets partake of the desceribed move-
ment with respect to the compass-card. The
correcting-magnets are disposed in part with
their poles pointing fore and aft the ship and
In part pointing transversely thereof, and as
they rotate or move with relation to the com-

- pass-card constructed prior to my present
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invention they approach and recede from
the needles or poles of the magnets of the
compass, and this approaching and receding
movementis what I have hereinbefore termed
the ‘‘ eccentric action ” of the correcting-mag-
nets. Thisaction existed in the construction
shown id my Letters Patent mentioned, but

stated, the improved construe-

was limited to that portion of the card twenty-
five degrees north and south of the equatorial
line. The increase or decrease of the dis-
tance between the poles of the correcting-
magnets and the card-magnets resulting in a
progressive increase or decrease of the mu-

tual attractive forece constitutes a material

disadvantage in the prior constructions, tak-
ing from the sensitiveness and accuracy, and
18 entirely overcome by my present invention,
in which the provision of the horseshoe-mag-
nets establishes a uniform and equidistant
polar force around the periphery, because the
poles of the correcting-magnets are always
equally distant from the card needles or
magnets. -
What I claim 1s—

1. In a mariner’s compass, a compass-card
having straight permanent bar-magnets ar-
ranged thereon parallel to a north and south

meridian, and permanent U-shaped, or horse-

shoe magnets, arranged with their legs on op-

posite sides of the equatorial line, substan-
tially as described. .
- 2. Inamariner’s compass, the combination

with a compass-card of straight, permanent

‘bar-magnets arranged at irntervals in paral-
lelism with a north and south meridian, and

one or more permanent horseshoe-magnets
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attached to said bar-magnets and having the

legs of north polarity upon the same side of
the equatorial line as the ends of the bar-
magnets having a like polarity, substantially
as described.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-

nesses.
ROBERT OLIVER.
Witnesses:
EDWARD V. TAPP,
HENRY MARTIN,
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