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My invention relates to improvements in the
adjustment of electromagnetic devices used in
loud speakers or in telephone ringers. The ob-
Jject of my invention is the design of such devices
wherein the pole pieces and armature are accu-

rately positioned in relation to one another to’

obtain the greatest sensitivity.

My invention provides an adjusting arrange-
ment which allows the individual pole pieces or
the similar pairs of pole pieces to be moved dif-
ferent distances from the armature.

The adjustment of: the pole pieces or pairs of
pole pieces to different distances in respect to the
armature is performed by an adjusting' member
whose moving axis is displaced against the sym-
metrical axis of the pole pieces.

The two similar pole pieces are.each pivoted
around a common axis and movement of the pole
pieces is'in arc paths when approaching or mov-
ing away from the armature.

Various features of my invention will be pointed
out in the description to follow..

My invention is illustrated in the accompanying

drawings which show the essential features:

Fig. 1 is a side view, partly in section, show-
ing the adjusting features applied to a loud speak-
er unit.

Fig. 2 is an end view of the pole pieces shown
in Fig. 1.

Fig. 3 is a schematic d1aW1ng showmg the
varying positions assumed by the armature and

" pole pieces.
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Fig. 4 is a plan view showing the adjustmg
features as applied to a telephone ringer.

Fig. 5 is a side view of Fig. 4.

Fig. 6 is a plan view of a still fu1 ther modifica~
tion.

Fig. T'is a side view of Fig. 6, partly in section.

Fig. 8 is a schematic drawing showing the po-.

sitions assumed by the armature and pecle pieces.

In the embodiments of the. invention which
have been chosen for purposes of illustration
in Pigs. 1 and 2 are shown a permanent magnet
1 of the horseshoe type mounted upen a frame
or support 23. Two pole pieces, respectively in-
cluding pole ends 2, 3 and 4, 5 formed on suit-
able body portions, are pivotally mounted on
opposite branches -of the permanent magnet 1
by means of bolts 6 and nuts 22. An armature
17 has a free end disposed between the pole ends
2,3 and 4, 5 and is secured proximate its other
end to the frame 23 by means of posts 18 and
20 and Iock nuts 19 and 21.

An- adjusting ‘screw 16 ' is screw-threaded
through the frame 23 and acts.as a tensioning

(C1. 175—339.)

member upon the armature 17 at a point inter-
mediate the posts 18 and 20 and is adapted to
effect a degree cf adjustability of the armature.
A pair of snugs 8 and 9 are attached, respective-
ly, to the faces 2 and 4 of .the pole pieces in any
suitable manner and are engaged by a cone 10,
adjustment of which will move the snugs 8 and
9, and their pole pieces, in a manner to. be de-
scribed in detail later.

- The faces of the snugs engaged by the cone 10
are :shaped to conform to the curvature of the
cone, and this cone is screw-threadedly mounted
by means of a screw. 11 in a bearing 12. The

bearing 12, in which the screw 11 is mounted,

is itself slidably mounted in a portion 15 of the
frame 23. The threaded portion of an adjust-
ing screw 13 engages a threaded portion in the
bearing 12 and a collar or ring 51 is rigidly. at-
tached to the screw 13 and is housed by a cap
50, which is in turn attached to the flame 23
by means of screws 52. .

In the operation of the pole adJustment mech-
anism shown in Figs. 1 and 2, it is assumed, for
purposes of illustration, that the pole points 2
and 3 are too close to the armature, during. its

maximum points of normal vibration, and the
‘pole points 4 and 5 are too far away. By turn~
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ing the screw 13 so that it moves the cone car- .

rying member 12 upwards, the snug 8 will move
the pole points 2 and 3 away from the armature
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and. the snug 9, under the influence of some -

suitable spring such as is shown in connection
with Figs. 4 and 5, will follow the cone 10 and
bring the pole points 4 and 5 closer to the arma-
ture. . It is to be noted, in connection with the
movement of these pole points, that; due to
the location of the. pivot point 6, the points 2
and 4 will have a larger exfent of movement

"than the points 3 and 5.° This: difference in ex-

tent of movement of the pole points should ap-
proximate the difference in-extent of movement
of the armature at those points. - .

By adjusting the cone 10 either to ‘the r1ght or
left the pole points: 2, 4 and 3, 5'may be made
to simultanecusly approach or recede from each
other; and by raising or lowering the cone 10
‘the pole points. 2, 4 and 3, 5 may be made to si-
multaneously approach-or recede from the ar-
mature while remaining at the same: distance
from each other. By virtue of these two -ad-

justments it is apparent that by adjusting the

cone either vertically or. horizontally or hoth,
any desired spacing of the pole points’ with re-
spect to each other and to the armature may
be effected. :
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The emboditﬁent of the invention illustrated
in Fig. 3 is especially adapted to be used when,

‘due to.the type of polarization of the armature

17, the armature has a tendency to vibrate to
a larger extent in one direction then in another.
The a.ctual structure making up the adjustment
members and the pole points is identical with
that shown and described in detail in connec-
tion with Fig. 1 except that the pivet mounting
6 is located at the right of both pole points and
proximate the fulecrum or center cof ‘vibration
of the armature 17. ‘

Assuming, for the purpose of iltustration, that
“the point of maximum throw. of the armatuze

17 is upwards, and the device was originally
properly centered for vibrations of equal direc-
tionai amplitude, it becomes nscessary fo move
the pole ends 2 and 5 upwards or away from the
armature and the pole pieces 3 and 4 upwards
or towards the armature. This adjustment may

_ bhe-effected merely by moving the cone 10 up-
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currents pass through coils 7.

wards from its ‘old axial position A—A to-its
new axial position B—B. By moving cone. 10
to the right separation of the snugs 8 and 9 is
effected and will cause the pole points 2 and 4
to move away from the armature and points 3
and 5 to approa,ch it. . The form of adjustment
just . described is rendered effective by locating
pivotal point & at the center about which the
armature 17 vibrates, so that the pole pieces 3
and 5 will move on an -arc having radius 7
and .the pole pieces 2 and 4 will move about an
arc having radius R, which radil are the radii
of the portions of the armature proximate these
pole pieces. ‘It is apparent that the structure
shown in - this modification of the invention is
especially -effective- when an -armature vibrates
to a, greater amplitude in one direction than in
another.

The-application of the adjustments for a ring-
ing system with an armature movable around a
rotating axis is shown in Figs. 4 and 5. In this
case there are rotatably located on a permanent
magnet 1 both pairs of pole pieces 2 and 3, and
4.and 5 on bearing 6. The signal alternating
.On armature 17
is -provided a. hammer 25. Adjustment of. the
pole pieces is effected by cone 10 which is shifted
against the oblique surfaces of the snugs 8 and
9 fixed to the pole pieces when screw 11 is furned.
+ If the cone 10 is turned to the right, it moves
the surfaces of snugs 9 and 8 apart and, conse-
guently, removes the pole pieces 2, 3. and 4, 5
from the armature 17. When the cone is turned

to.the Ieft the pole pieces are moved toward the
sarmature under the tension of spring 30.

Referring to Figs. 6§ and 7, the pole pzﬂces are

‘provided with bearings 6 attached to the poles of

the magnet 1. The armature end 17 passes be-
tween the pole pieces and the body portion is
supported by nuts and bolts at 33, 34 and 35.
The screw 16 serves to adjust the position of the
armature in relation to.the pole pieces.

The two yokes or extensions 31. and 32 are

- fastened at one end to the pole pieces as shown.
“The opposite end of 31 rests upon the uppser sur-
face of the bleck 36, while the opposite end of
‘32 rests upon the under surface of the block.
"The block 36 is provided with a pivot bearing 40.
-Springs 38 are fastened to the bearing and to
‘the yokes 31 and 32, and serve to hold them under
’tensi_onagain’st the surfaces of the block 33. -

©A-screw -37. engages an extension 41 of the
block 36 and serves to tilt it when turned in either
direction. The tilting of the block moves the
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yokes 31 and 32 and, consequently, moves the
pole pieces about the hearings 6. Oune yoke and
set of pole vieces moves in one direction and the
other yoke and set of pole pleces moves in the

opposite direction about the bearings 6, so the.
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distance bntwéeu the pole pieces and armature -

may be varied as desived. This movement is

-produced due to the fact that the block 26 as

shown in Fig. ¥ is provided with flat surfaces
upoa which the ends of yokes 31 and 32 rest.

THase ehds are held in place under the tension
of spring 38. The opposite ends of the yokes are

fastened to the pole pieces- pivoted at- 6. It
naturally follows that when the block 36 is tilted,
one yoks end will be forced upward and the other
forced downward causing their respective pole
pieces to rotate in opposite directions.

Referring o Fig. 8, the armature 17 is shiffed
in position between the pole pieces by the sciew
16. 'Only two similar pole pieces 2.-and 3 are
shown, for simplicity, but on the other side of
the armatire there would be two opnosme Bole
pieces.

When the armature 17 is vibrating, its end

cpposite the pole piece 2 describes a larger path *

or arc than that part opposite the pole piece 3.
wTor adjustment, the pole pieces 2 and 3 are moved
shiout the bearing 6. - The pole piece 2 with the
vadius: (R) describes a large arc about the bear-
ing
arc with the radius. (1.
yate adjustment the pole pieces 2.and 3
ranged so their surfaces Iacmg the arm
in different planes.

For particularly ‘accu-
3 are ar-
mature le

“From the foregoing.description it W111 be noted %

that provision is made for accurate adjustment
of the pole pieces-in relation to the armature of
an electro-magnetic  device as. applied to loud

8, while the pole piece. 3 describes a smaller |
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speakers, telephone ringers or.similar systems. It

will be readily appar ent . that various medifica~
tions may be made to the structural arrange-
ments without departing from the spirit of my
invention.

What is claimed is:

1. A deviece comprising an almatule and pole
pieces, means. for adjusting. the zero position of
the armature between said pole pieces, and a
single adjusting means for moving the pole pieces
toward or away from said armature.

- 2. A device comprising an armature and pole
pieces, means for adjusting the position of the
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.armature between said pole pieces, and a single *

adjusting means for moving the pole pieces to-
ward or away from said armature, the move-
ment of said pole pleces in either dlrectlon bemg
in arc paths.

3. A device comprising an armature and two
similar pole pieces pivoted around a common axis,
means for adjusting the position of the arma-
ture between said pole pieces, and means for mov-
ing said pole pieces around said axis to move to-
ward or away from said armature.

4. A device comprising an arm%ture and two
similar pole pieces rotatable about a common
axis and having their surfaces facing the arma-
ture lying in different planes.

5. A device comprising an armature and a plu-
rality of pole pieces, wherein the similar pole
pieces facing the armature lie in different planes,

a single adjusting means for simultaneously mov-
ing said pole pieces in relation to said armature.

- 8. A device comprising an armature and pole
pieces, means. for causing said pole pieces to
jointly approach or move away from said arma~
ture, and means for moving said pole pieces.to
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.individually approach or move away from said

armature, ‘

" 7. A device comprising an armature and pole
pieces, means for causing said pole pieces to
jointly approach or move away from said arma-
ture, and means for moving said pole pieces to
individually approach or move away from said
armature, the movement of said pole pieces in
either direction being in circular paths.

8. A device comprising an armature and pole
pieces, means for causing said pole pieces to
jointly approach or move away from said arma-
ture, and means for moving said pole pieces to
individually approach or move away from said
armature, the joint and individual moving means
comprising an adjusting member whose moving
axis is adapted to be shifted against the sym-
metrical axis of the pole pieces.

9. A device comprising an armature and two
movable pairs of pole pieces, a single adjusting
means for moving said pairs of pole pieces toward
or away from said armature.

10. A device comprising an armature and two
movable pairs of pole pieces; means for moving
said . pole. pieces in arc paths toward or away
from said armature.

11. A device comprising an armature and two
movable pairs of pole pieces, means for moving

3

the similar pole pieces on circular paths having
different radii;, toward or away from said arma-
ture.

12. A device comprising an armature and two
movable pole pieces, means comprising a. cone
shaped member for causing the movement of
said pole pieces toward or away from said arma-
ture.

13. A device comprising an armature and two

movable pole pieces, a cone shaped adjusting

member movable in one plane to adjust the posi-
tion of said pole pieces in relation to said arma-
ture, and means for moving said cone shaped
member in a different plane to provide a dlfferent
adjustment for said pole pieces.

14, A device comprising an armature and two'
movable pole pieces, a cone shaped adjusting

member movable in two planes to adjust the po-
sition of said pole pieces in relation to said arma-
ture. :
15, A dev1ce comprising two pole pieces mov-
able about a common axis, an adjusting member
movable in two planes for adjusting the pos1t10ns
of said pole pieces ahout said axis.

16. A device comprising a movable pole piece,
an adjusting member movable in two planes for
adjusting the position of said pole piece.
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