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Be it known that I, ADOLT I‘RANK E, a sub-

' ject of the German Empel or, residing at Ber-
lin, in the German Fmpue have mvented_

Celtmn new and useful Improvements in
Astatic Galvanometers; and I do declare the
following to be a full clear, and exact de-
SCT 1p131011 of the mventwn such as will enable
others skilled in the art to which it appertains
to make and use the same.

- This invention refers to eetaﬁmc sysleme of
galvanometer-needles.

The invention consists in eddme to such

systems a second system of small compemet- |

ing magnets which counteract the component

_eeertmﬂ a directing force on the system.

Of The accompanying drawings, Figure 1

- shows an astatic system of magnetic needles
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‘arranged according to this mventmn

Fig. 2
shows an astatic svetem of magnetic needles

- to which the device forming the object of this

invention is attached in a modified form.
FKig. 3 shows a specially-constructed astatic

system of magnetic needles with the device

forming the objeet of this invention attached. _

The same letters of reference 11’11:110%@ the

- same parts in all the drawings.

- any other non-magnetic material and having
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5% is a spindle, preferably made of brass or

attached to its upper end a ring or hook or
similar device adapted to SUSDCHd itby a fine

thread, as is usual in sensitive gelvaﬂometel S |

and llke instruments.

N S and S N are the magnetic needles
proper, which are supposed to be arranged in
the way usual in astatic galvanometers—i. e.,

they are supposed to be made of appwm—'
mately equal magnetic strength and to be

fixed on the splndle S?in such a way that the
directing influence exerted upon the one by
the maenetlc field of the earth is approxi-
mately eountelacted by the directing force
exerted on the other.

N’ 8" and §' N’ are small mfwnete the
strength of which is made of such mtensnzy
that the sum of both their fields is stronger
than the difference in the strength of the
fields of the magnets N S and S N but that
the difference of the intensities of thew fields
1s smaller than this difference.

The magnets N’ 5" and ' N’ are Supposed

which the system is suspended.

to be fitted onto the spindle S so that they

can be turned about said spindle; but they

are supposed not to fit the spindle too loosely,
so that they will readily retain any definite
position once given them.

In the modlﬁeetmu of my astatic system
shown in Fig. 2 only one magnet N’ §' is pro-
vided, but it is hung in %uch a way that its
pOSIth]l can be a,ltel ed not only in relation to
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the axis of the spindle S% but besides also

with relation to a second .‘ﬂﬁil% S°, comprising
| a right angle with S?.

In Fig. 3 a modification of the astatic Sy'S-
tem proper is shown. Instead of using two
magnets of approximately equal Stlel‘l“th

~thlee are used, the one in the middle, N D,
being of double the strength of the 0the1 two,_
S 7 and s 1, above and below and besides for

each of these magnets a pair of compensetmg
magnets N’ 8’ is provided.

The operation of this system is the follow-

Ing: Since the sum of the magnetism of the
Compensatmg magnets N’ S"and §' N’ is

slightly larger and the difference is slightly

smaller tlmn the difference between the in-

tensities of the magnetic fields of the m agnets

N Sand SN, a conmdemble alteration ef the

position of the compensating magnets N’ S’
and 8" N’ will cause a very small variation of
the intensity of the field resulting flom the
addition of all four fields. |

It is well known that according to methode
hitherto practiced it was 11nposelble to make
a pair of needles so far astatic that the di-
recting force of the field of the earth could
be neglected in comparison with the directing
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force caueed by the torsion of the thread by, |

With the
system above described, however, it is ob-
vious that by regulating the relative position
of the compensating magnets N’ 8’ and S’ N’
a very accurate compensation of the divers

fields can be obtained, and it has been found

by experiment that it is quite easy by this
means to obtain a degree of accuracy in the
compensation which 1e11dere the instrument
sufficiently insensible against any local dis-
turbances of the earth’s magnetism.
When a compensating maﬁ'ne‘r N § is

mounted in such a way that it can be shifted
around two axes comprising a right angle, as
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indicated in FKig. 2, a second compensating
magnet can be dispensed with. .

A system as described, when properly ad-
justed, will remain uninfluenced by any ex-
ternal magnetic disturbances, provided that

such disturbances do not cause the intensity

of the magnetic field to assume different val-
ues at the same time within the space com-
prised by the system. Such, however, can
easily take place when the cause of the dis-
turbance is comparatively near the instru-
ment. If thisisthe case, I employ the modi-
fication shown in Fig. 8. In this system the

needle N S is fixed in the center of the whole

system, and the needle S N is divided into
two smaller needles, each possessing approxi-
mately half the amount of magnetism of the
needle N S. T’he magnetism of each of the
smaller needles s n is adjusted by a pair of
compensating magnets N’ S,

When the whole system is properly ad-
justed according to the above description, 1t
will be seen thatit will noteven be disturbed
by variations in the magnetiec field which
cause differences in the intensity within the
space comprised by the system, provided only
that the variation of intensity is practically
constant between the needles s nsn. 1If
this is the case, as it will be in the great ma-
jority of cases, too much torque exerted, for
instance, on the upper needle s n will be
naturally compensated by a corresponding
lack of torque exerted on the lower needle 7
s, the whole system thus remaining uninflu-
enced. - |

Having now particularly described and as-
certained thenature of my said invention and
in what manner the same isto be performed,
I declare that what I claim is—

1. The combination of a swinging system
of astatic needles and, attached thereto, a
second adjustable magnetic system consider-
ably weaker than said first system.

2. The combination of an astatic system of
needles and, attached thereto, an adjustable
magnetic system considerably weaker than
any one needle of the astatic pair.

3. In galvanometers the combination with
the astatic system of needles of a pair of com-
pensating needles magnetized so much that
the sum of their magnetic fields is stronger
and the difference of their magnetic fields 1s
wealker than the difference between the fields
of the two needles of the astatic system, such
compensating needles being attached to the
spindle or framework carrying the astatic
needles proper and being fitted onto such
spindle sufficiently tight To readily assume
but not easily to lose any position that may
be given lthem substantially as and for the
purpose set forth.

4. An astatic system of magnetic needles
for galvanometersin which the one of the pair
of astatic needles is replaced by a pair of
needles each possessing half the intensity of
field of the remaining needle and being ar-
ranged symmetucally to 1t, each bemg' Pro-
v1ded with a pair of Smfbll compensating
needles fitted to turn easily but not loosely
on the spindle carrying the astatic system,
substantially as and for the purpose set forth.

In testimony whereof I affix my signature
in the presence of two witnesses.

ADOLF FRANKE.

Witnesses:
OSCAR KIELEFELD,
PAUL RAREHORN.
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