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"To all wkom it may concem. . |

- Beit known that1, STEPHEN LONGFDLLOW
~of the city and 0011111;3 of - St.. Louis, in the
State: of Missouri, have invented a new and
~useful Improvement in Compasses, of whiech
the following is a full, clear; and exact de-
seription, reference belnﬂ had to the drawings

- accompanying aud formm o de‘t of’ this :npemﬂ
fication.

" This mventlon consists in tht, comblmtwu |
Wlth & compass-needle, of a series of maﬂnets |

| armnged Inacircle in close proximity smd ad-
justable on radial pins. By such arrangement
~ the magnets neutralize eaci other’s effect upon
- the compass-needle, and by removing from or
~adjusting on said circle opposite to the source

~or sources of local at,tmctwn and on the side

118‘11‘6‘813 to said source or .sources of loeal at-
traction, such a number of said magnets that
all the iorees then fwtmﬂ ‘both Those ue fo

 the cause or causes of 10(,31 attraction and

“those due to the remaining magnets, will be
the same in effect as far as regards causing
a deviation of the needle as when no source or
~ sources of local attraction exist; and the mag-
~ nets are so placed that the needle will point
~to the true north; and this invention consists,
c~1e(301:1c11y;. i the COIllblIl"tth]] with the series
~of independent detachable &nd radially - ad-
“justable magnets heretofore deseribed, of a
compass-needle having one po]e uemr the piv-
~otal point of the needle.

- In the accompanying dr&wmﬂ's, 1‘10111?6 lis

& pla:m view of a-mariner’s compass. hcwm o a
~series of magnets arranged around the bowl
and attftched thereto in a suitable manner, for
~ preventing the effects of local attraction ac-
~ cording to the method hereinbetore described;
and Fig. 2 1s another view of the same, show-
ing the compass-bowl in section on the line
@z, Hig, 1, and a view of thc COmpass- -needle

m elemtlon.

- In these several ﬁgures smul%r letters refer
1:0 similar parts.
- A is the compass-bowl,which i is shown as of
~ the form described in a premous application

- for a patent, filed by me November 27, 1877;
but it may be of the ordinar y form or of a,ny.

other form. _

B i 1S the eompass-c.;u*'d to the under side of
which is attached a smﬂle con'lpasq-ueulle, in
twcr parts, C D. | |
a4 @ @ a are a series of magnets, each of
which is loosely mounted upon a pin, b, ex-
tending 1*'%1;(11..9“113r trom the compass- bowl ‘md
%tta(,hed to a ring of metal, B, which is sprung

‘upon the eompass-bowl, or lS otherwise suit-
ably attached thereto.
being secured to a ring of metal, may be at-

These pins, instead of

ached to the bowl du"ectlv in ::U.IY suitable
manner. The magnets ¢ ¢ ¢ ¢ are made of
steel, and should have a diameter equal to
their len gth. Their size and nomber-shounld
be about the same as shown in the drawings;
but it may be advisable to make them some-

‘what l‘mgm‘, and their number must necessa-

rily depend upon their size and the size of the
compass-bowl. They should be placed as near
to one another as will~admit of their being
brought in contact with the compass - bowl-

mthout touchmc- cach other.

FFor the purpose of obtaining radial .-1(]31181:

ment there is a spiral spring on each pin,

which spring bears against the magnet on tlle
pin, and acts to force thu magnet; outwm‘d from
the compass-bowl; ‘and by means of a nut, d,
on each pin each magnet can be readily ﬁted
at any desired distance from the bowl.

I have described this device as a suitable

means of effecting the adjustment of the mag-

nets; but mstead of this device ELIJ} other smt |
able devlce can be used.

The compass-needle is made in two parts,

C D, the part C, which is the north pole of

the ueedle, bmnﬂ of steel or hardened iron,
and the other pa,lt being of brass or of some
other non-magnetic metal. The south pole of -
the needle 1s thus near the center of the card,
and therefore the position of the needle is not
affected by the influence of local attraction
upon its south pole; but the deseribed arrange-
ment of magnets may be used with a needle of
the usual for

If the mag nets @ aa ¢ are each plued at an
equal distance from the compass-card no ef-
feet will be produced upon the needle, for the
reason that the forces exerted by these mag-

| nets upon the needle are neutra,hzed by each:,-_ -




other, and consequently, if there is no source |

of local attraction acting upon the needle, 1t
will point correctly to the true north. If, how-
ever, there i1s a deviation, caused by local at-
traction exerted at any point or points upon
the needle, the needle can be broughtinto the
~correct position by removing from or adjust-
ing on the circle of magnets, as shown by dot-

ted lines in Fig. 1, opposite the point or points |

from which the local attraction is exerted, such
a number of the magnets as are equal in mag-
netic effect to the canse of local attraction; and
if this removal of some of the magnets does
not bring the needle to the correct position,

this can be efiected by adjusting nearer to or

farther from the compass-bowl, as may be nec-
essary, the proper number of the remaining
magnets of the cirele, which will be determined
by experiment.

In some cases it may not be necessary to |

wholly remove any of the magnets, a radial
adjustment of the same  being sufficient to
bring the needle to the true north.

1t W’lll thus be seen that all the effeets of local
attraction can be neutralized and the needle
maintained in its proper position.

It 18 preferable to place the magnets in the,

same plane and in the plane of the card, as by
this arrangement the dip of the needle is pre-
vented.

The arrangement of magnets and the man-
ner of attaching them to and adjusting them
on the bowl which I have thus particularly set
forth 1s described as a suitable way of carry-
ing the principle of my invention into effect;
but any other form of magnets, or any other
. arrangement of them in relation to the bowl,
or any other method of rendering them remov-
able or adjustable may be adopted, whereby
the needle, whatever may be the force or forces

exerted by the cause or causes of local attrac-

tlon, will be constantly maintained under the

influence of magnetic forees acting around the
cirele de%erlbed by the needle in its rotation,
1n such a manner that any force having a
tendency to cause a deviation of the needle
from the true north will be neutralized in its
effect by the effect of an opposing force; or, in
other words, any arrangementof man*uets main-
tammo' the needle under the mﬂuence of mag

|
|

<

217,614

netic forces which permit the needle to point
to the true north in the absence of causes of
local attraction, and which admit of the neu-
tralization of the effect of any cause or causes
of local attraction by the removal or adjust-
ment of such portion of said forces as shall be
equivalent in forece or direction to the force or

| forces exerted by the cause or causes of local

atiraction, |

It will be seen that by this method of pre-
venting the effect of local attraction upon the
compass - needle the earth’s magnetic foree 18
lett free to direct the needle to the pole, while
every cause of local attraction is neutralized
by an opposing force.

The dip of the needle is prevented by the -
position of the series of magnets in the pla;ne
of the rotation of the compass-needle.

This invention is applicable to any form of
compass, surveyors’ or mariners’.

What I claim as my invention, and desire to
secure by Letters Patent of the United States,
18— -L
1. The combination, with a compass-needle,
of a series of magnets arranged in a ¢irele in

| close proximity to cach other and adjustable

on radial pins b b, as set forth.

. In eombumtmn with the compass - bowl
the series of small straight removable mag-
nets a @ ¢ @, the projecting pins b b b b, the
spiral springs ¢ ¢ ¢ ¢, and the nuts d d d d, eub
stantially as and for the purpose set forth

3. In combination with the compass.- bowl,
the series of small straight removable maﬁ'- |
nets a a a a, the projecting pins 6 b b b, the
spiral springs ¢ ¢ ¢ ¢, thenutsd d d d, and the
ring I, substfmtmlly as and for the purpose
set; forth.

4. In a compass, the combination, with a se-
ries of independent detachable and radially-
adjustable magnets, as described, of a needle,
having one pole near the pivotal point of said
ueedle, substantially as and for the purpose
set forfh.

In witness whereot 1 have hereunto set my
hand.

STEPHEN LONGFELLOW.

Witnesses :

SAMUEL SNOW,
ArLeX, .. HAYES.
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