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The prlnc1pal ob]ect of th]s 1nvent10n is to prov1de an
eﬁ"lcrent tuned telephone substation - ringer: which is of
compact construction and. which  may be readily adjusted
for efficient operation~at. any desired oneof the fre-
quencies (say 16 to 66 cycles) used 1n frequency-selec-
tive party-line systems. :

In' known telephone ringers; compactness and “basic

efficiency have ‘been “secured: by providing .an armature
which is suspended ‘to move between pole extensions of .

a-single-electromagnet and polarized by a relatively short
permanent magnet applied between ‘one pole of " the elec-
tromagnet and the suspension point.of the armature, and
efficiency has been improved by adding a magnetic shunt

bar of limited cross section to.thé structure’ which - pro-*

vides-a shunt path between the poles of the electromag-
net-of substantially less flux-carrying -capacity than the

core of the electromagnet whereby the reluctance of the * -

electromagnet is reduced; ‘with™a consequent increase in
its electrical impedance, in that the air gaps'in: the mag-

netic-path- through the permanent magnet and the arma-'
35

ture donot appear in the shunt path. ' .
-.Tn -a tuned ringer, the preferred practice. i to suspend

the armature on a-reed which'is of a stiffness ‘according:

to the-frequency to. which the ringer. is ‘to.respond, and
‘to weight -the ‘armature or its attached clapper stem in-

. versely according. to frequency.: | Efficiency ‘of-operation

moreover requires that the angle of movement, or stroke,
of the armature::be capable of regulation-inversely ac-
cording to the frequency to:which the:ringer is tuned.

According .to the invention, the ‘foregoing principles
of ‘compactness and efficiency are retained in a structure
in which the ‘air pap between the tractive pole faces:of
the ‘electromagnet and the’ armature is readily adJustable
. to. perm1t a’greatey or lesser armature stroke. Moreover
symmetry of armature traction is secured by assoc1at1ng
" one pole of the pertnanent magnet with substantially the
magnetic mid-point of the electromagnet, through associ-
ation' with an intermediate portion of the shunt bar,
whereby flux from that pole reaches both pole faces of
the electromagnet over similar parallel paths.  With the
other pole of the permanent magnet closely associated
‘with the suspension point of the armature, alternating
flux through the permanent magnet causes both air gaps
to act similarly to induce armature movement.

- Further, according to the invention, compactness with
operating efficiency is retained by employing an L-shaped
electromagnet core having a winding on one arm and
an L-shaped armature rectangularly arranged, with the
shunt bar and the permanent magnet disposed within the
rectangle, and with the clapper stem extending. along
one of the sides of the rectangle which is formed by an
arm of the armature, The air-gap adjustment according
to desired stroke is accomplished by sliding the core of
the electromagnet along the diagonal of the rectangle
. which extends between the armature bend and the. core
. bend, end extensions of the shunt bar closely overlapping
-~ the core extremities to maintain magnnetic continuity.

2 .

Other objects and features of the mvenuon will’ bei :
come apparent as'the description progresses.

The accompanymg drawings, comprising Figs. -1 to 5
show a tuned ringer embodymg the prmc1ples ‘of the in--.
vention.

Figs. 1 and 2 show respectlvely a top v1ew and an end .

" view of the device.
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* the frame occupy different horlzontal planes.
lel arm portions of the frame aré joined by one arm-of

Fig. 3'is a side view of the device with ‘the coﬂ re-
moved and portions broken away’ to lllustrate the adjust-
‘able gong mounting feature, .-

Figs. 4 and 5 show respectively’ a s1de view and an end
view of the stroke- ad]ustmg stud.

The ringer disclosed in the drawings compnses a frame
which may be die cast of any ‘suitable  non-magnetic
material. The frame is: essentlally a sprder-hke, integral,
formation consisting of a central portion, two substan-
tially parallelly disposed arms projecting at right angles
from the upper and lower ends, respectively of the cen-
tral portion, and a pair of shelf-like integral projections
52. As clearly indicated in Fig. 1, the projections §2 of
‘The paral- .

a generally L-shaped core 5 having a coil 4 slidably
mounted thereon to occupy the space between the arms
of the frame. -
The coil 4 is provided with the usual corl termma]s to
enable it to be incorporated in a ringer circuit: :
The core 5 preferably consists of a plurality of lami-
nations and is rigidly secured together by tabs 70, of
slide plate 6 which may be formed of" any su1tab1e :
non-magnetic ‘material. As indicated in Figs, ‘1 .and 2y
the tabs 70 are integral projections of plate 6. :
The magnet assembly consisting of plate 6, core'5, and‘-
coil 4 is slidably secured to the frame by 1ntegra1 ralsed
gmde portions, of frame 2, and by means’ of ‘screw 60
passing through an elongated opemng in 6 to threadedly
engage frame 2. -
The shunt bar 7, which is of ‘magnetic matenal is af~'
fixed 'to the frame by means “of ‘screws 22." Th1s ele—j .
ment, which is formed generally in an L-shape, is clearly .
shown in Fig. 1.. ‘Bar 7 consists of two arms’ 18 and 20,

interconnected by portlon 19, termmatmg in’ extens1ons7 o

21 which overlappmgly engages the extrémities- of core 5 :
As shown_in Fig. 1, a rectangular shaped permanent
magnet 3 -is secured to ‘the frame between ‘posts 50 by 4

" non-magnetic plate ‘15 ‘and scréews 16. The north pole

of magnet 3, for example, abuts portion 19 of shunt bar .
7" while its south’ pole is assoc1ated w1th portlon 26 of
armature 24. :

The armatiife assembly 8 adapted 1o v1brate under
control of c011 4 is plvotably mount ,on ralsed portlon'
51 of frame 2.~ - o ”

As indicated in Flg 1, armature 24 of assembly 8, is of
a generally L-shaped configuration having tractive arms
25 and' 27 interconnected by an enlarged portlon 24
which is associated with. magnet 3.

Reed 34 and clapper-rod bracket 32 are secured to the' .
lower portion-of tractive arm 25 (Figs. 1 to'3) by means .
of screws 33. Clapper rod 29 is rigidly secured into the
circular portion of 32, as by knurling or welding. - Rod 29

_is provided with clapper 30 for striking the gongs 9 alter- -

nately, the clapper. being slidably secured to rod 29, as
by the indicated set screw 31, to facilitate tuning of- the.

-armature assembly. Reed 34 is secured at'its lower end .
85,

to portion ‘51 of frame 2, between spaced blocks 35 and‘
36 by means of screws 37.

Each shelf-ledge like section 52 (Fig. 3) carries simi-
lar gong assemblies consisting of a circular base member. .
42, having a projecting stub shaft 44 which is adapted:
for rotation in a suitable aperture in the frame sections:
52 (Figs. 2.and 3). A gorg support post 43 projects from:
the other-side-of base 42 and has its longitudinal axis. .

I
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offset with respect to the longitudinal axis:of shaft 44-so
that as the gong mounting is rotated on shaft 44 the spac-
ing between gongs 9 is increased or decreased depending
upon the direction in which the assembly is rotated. Base
42 is provided with a circular ledge portion which is en-
gaged by the rim of resonator 46 which is rigidly secured
to post 43. Gong 9 is mounted. on .post 43.in-telescopic
relation- to its associated resonator 46 and is secured to
post 43 by means of a screw 41 which passes through an
aperture in gong 9, through lock washer 48, into a suit-
ably tapped hole in post 43. The geng assemblies are
rotatably secured to frame sections 52 by means of screws
47 passing through elongated openings 54 (Fig. 2) of
sections 52, through washers 49, into a suitably tapped
hole in 42. The circular base members 42 are provided
with integral tab portions. 45 which cooperate with
notches 53 -of sections 52 to increase or decrease the
spacing between gongs as will be hereinafter described.

To provide a ringer. tuned to any desired frequency a
reed 34 of suitable thickness is selected, and a clapper 30
having a suitable mass is selected and placed approxi-
mately in location shown in Figs. 1 and 3. Reed 34 is
provided with elongated openings (not shown) which
permits the armature 8 to be moved to. provide equal
operating air gaps. The magnet assembly is next adjusted
to provide a preliminary. stroke gap according to the fre-
quency in question. This is readily accomplished by
loosening lockscrew 69. and then rotating stud 61 until
the desired setting is obtained whereupon locking screw
60 may be retightened.

As shown in Figs. 4 and 5, shaft 62, of stud 61, is
eccentrically located and upon rotating the stud its head
portion engages the edge of elongated opening 71 of plate
6 to move the magnetic assembly, angularly as viewed in
Fig. 1 up and to the left. The motion of the assembly is
guided by raised integral guide portions of frame 2. Stud
61 passes through:an aperture in frame 2 and is secured
thereto by a spring washer or a “speed nut” (not shown)
which engages under-cut portion 63 to prevent its with-
drawal. .

After the preliminary gap adjustments are made and
with the gongs 9 moved out of engagement with clapper
30 a low voltage (at the desired frequency) is applied to
the winding to adjust for maximum sensitivity. This is
done by locating clapper 30 on clapper rod 29 at the point
giving the most vigorous response, whereupon screw 31
is tightened firmly holding the clapper in position.. - With
the low voltage applied to the winding the eccentrically
mounted gongs 9 are rotated to a position that they are
struck with equal force by clapper 30.

The adjustment of the space . relationship between
gongs 9 and clapper 30 is readily accomplished by loosen-
ing screw 47 and inserting a tool, such as a screw-driver
blade between tabs 45 to engage one of the notches 53
and then rotating the tool until the desired adjustment is
obtained whereupon screw 47 is retightened.
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Following -the sensitivity adjustment the ringer-is fur-
ther adjusted with full ringing current applied to the
winding as to interference, balance, and tone. This ad-
justment is readily accomplished by readjusting the mag-
net assembly to vary the air gap between armature 24 and
core 5 and readjusting the location of the gongs.

I claim:

1. A polarized electromagnetic device including a
winding, a magnetic core for the winding, and an arma-
ture, with operating air gaps between armature and core,
the core and armature being cooperatively arranged in
the general form of a rectangle, means for suspending the
armature for a turning movement about an intermediate
portion thereof to shorten either said gap while lengthen-
ing the other, a magnetic shunt bar and a permanent
magnet located within the rectangle, the shunt bar shunt-
ing the core, the permanent magnet extending from an
intermediate portion of the shunt bar to a point close
to the said intermediate portion of the armature to polar-
ize the armature with respect to the core, the armature
and the core each comprising a generally L-shaped por-
tion with the operating air gaps being located at diago-
nally opposed corners of the said rectangle, means for
guiding the core for movement along the armature-core
diagonal of the rectangle to regulate the length of the
said operating air gaps, the shunt bar slidingly overlap-
ping the extremities of the core to maintain uniform
shunting of the core in its several adjustment positions.

2. A polarized electromagnetic device including a
winding, a magnetic core for the winding, and an arma-
ture, with operating air gaps between armature and core,
means for suspending the armature for a reciprocal move-
ment to shorien either said gap while lengthening the
other, a magnetic shunt bar shunting the core, a perma-
nent magnet extending from' an intermediate portion of
the shunt bar to a point close to a portion of the armature
to polarize the armature with respect to the core, means
for guiding the core for movement toward and away
from the armature to regulate the length of the said
operating air ‘gaps, means for maintaining the shunt bar
and permanent magnet fixed during any such adjustment
movement of the core, the shunt bar slidingly overiapping
the extremities of the core to maintain uniform shunting
of the core In its several adjustment positions.
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