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My invention is directed to the operation
of loud speakers in connection with radio sets
having a final stage of push-pull amplifica-

tion. In the following specifications, I shall

6 describe my invention in connection with a
certain well known type of loud speaker; but
1t will be understood that my invention is
not limited thereto and is applicable to other
types of loud speakers as will be obvious to
one skilled in the art. The primary object
of my invention is to provide for the opera-
tion of loud speakers having magnetizable
armatures, from a final stage of push-pull
amplification in sets which are not equipped
with by-passing means for the direct current
component of the push-pull stage. In other
words, my object is to prevent magnetic satu-
ration of the armature by a direct current
component in the armature circuit without
at the same time minimizing the effect of the
pulsating current in the plate leads of ths
~ push-pull amplification circuit. To this end
another of my objects is the provision of an
armature winding which will of itself neu-
tralize the magnetic effect of direct current in
the armature circuit, thereby eliminating the
necessity of any output transformer or unit
for by-passing direct current components.
These and other objects of my invention
which will be set forth hereinafter or will be
apparent to one skilled in the art upon read-

10

16

20

25

ing these specifications, I accomplish by that

certain construction and arrangement of
parts and in that circuit of which I shall now
describe an embodiment having to do with
a commercial type of loud speaker, it being
understood that the embodiment described is
exemplary and not limiting. Reference is
made to the drawing accompanying this
specification in which Figure 1 is a diagram-
matic representation of a commercial loud
speaker motor in elevation, the coils being
shown in section. -

Figure 2 1s & sectional view of the motor
along the lines 9—% of Figure 1.

Figure 3 is a diagrammatic showing of the
motor with my windings in place.

Figure 4 is a schematic diagram of my
- winding.
%0 The commercial loud speaker referred to
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comprises field cores 1 and 1a of generally
E-shape and positioned in opposed relation-
ship. A field winding 2 is positioned about

each of the central legs of each E and is regu-

larly connected with a source primarily of 56
direct current potential. An armature 3 is
positioned between the several pole pieces
and 1s held at each end by non-magnetic
washers 4. Armature windings 5 (Figure
1) are located about interspaced portions of @0
the armature between the pole pieces of the
field magnets. These windings have nor-
mally been connected in opposed relationship

so as to divide the armature effectively into
two magnetic portions with similar poles 65
meeting at the center thereof, where changes

of polarity or variations in magnetic strength
will cause the armature to move toward or
away from the pole pieces. An operative
lever 6 in Figure 2 is connected to the arma- 70
ture centrally and 1s pivoted upon a piece of
resilient metal 7 rigidly held upon the frame

oi the speaker. 'The lever arm 6 is in the
form of a bell crank, the shorter arm of which

1s connected by a link 8 to a diaphragm re- 75
producer 9. Hitherto it has been the practice
to connect the armature windings 5 to a
source of fluctuating alternating current or
the plate circuit of the last stage of audio
frequency amplification in a radio set.

Hitherto also, if this type of loud speaker
or any type having similar armature wind-
ngs was to be used with a set having a final
stage of push-pull audio frequency amplifi-
cation, 1t has been necessary in some manner 83
to by-pass the direct current component of
the plate circuits so as to avoid an undesir-
able magnetic saturation of the armature.
This has been done by shunting a suitable
impedance or transformer across the plate 90
leads and the center tapping of this imped-
ance. With sets not provided with this im-
pedance or some equivalent means, the loud
speaker 'in question could not be used with
any degree of satisfaction. -

In my invention I connect the field circuit
to a suitable source of direct current poten-
tial which is ordinarily not separate, but is
in the general circuit of the set. I have not
illustrated a radio set nor the final stage of 100
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- longitudinally
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“of upon the armature 3 will be completely
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push-pull amplification since 1t is not neces-
sary to an understanding of my invention to
do so. The various connections will be un-
destood by one skilled in the art or will be
explained hereinafter. I do provide how-
ever, a novel armature winding and connec-
tions therefor such that while the fluctuating
current in the plate circuits has the desired
effect in reproducing sound, the direct cur-
rent component in the central tap circuit of
the push-pull transformer will be success-
fully blanked out or neutralized. It will be
understood that in the push-pull trans-
former, the B source is connected with the
center tap, whereby as such it neutralizes 1t-
self with respect to the core of the trans-
former by flowing in opposite directions in
inductively equivalent windings. Hitherto
it has not been possible to do this in loud
speakers of this type. Nor is it possible to
make a center tap to the interspaced armature
windings and gain the effect 1n this way.

In my invention however, the desired re-
sult is accomplished by dividing each inter-
spaced part of the armature windings into
two magneto-motively equivalent compo-
nents and then connecting them in a way
hereinafter to be described. -

Referring now to Figure 3, 1t will be seen
that on each half of the armature 1 employ
two windings indicated as 10, 11, 12 and 13
respectively. In this embodiment all wind-
ings are in the same direction. The -wind-
ings may be located in any way desired and
they may be either one over the other or in
portions arrangedf in some suitable manner
0
should however, be magneto-motively equiv-
alent so that if direct current be caused to
flow for example in opposite directions in
windings 10 and 11, the magnetic efiect there-

neutralized.

The current from plate #1 of the push-
pull stage is conducted by lead 14 to winding
10 on the left half of the armature in Figure
3. Thence by lead 15 it is conducted to
winding 13 on the right half of the armature.
It will be noticed however that although
windings 10 and 13 are in the same direction
as respects the armature, they are so inter-
connected as to have an opposed magnetic ef-
fect. The winding 13 is connected by means

 of a lead 16 to a common connection 17, the

bb

purpose of which will hereinafter be de-

scribed. Thence by lead 18 it is connected to
winding 12 in such a way that the magnetic
effect of windings 12 and 13 is a reinforcing

~effect. Thence by lead 19 the current is con-
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ducted to winding 11 in such a way that the
magnetic effect of the current in winding 11
is opposed to that in windings 12 and 13 but
reinforces that in winding 10. Thence the
current travels through lead 20 to plate No. 2
of the final stage of push-pull amplification.

the . armature. They

1,897,300

It will be understocod that since windings

10 and 11 are in the same direction, and since

windings 12 and 13 are in the same direction,

and since these several windings are equiva-
lent magneto-motively, 10 and 11 may be
interchanged and 12 and 13 may be inter-
changed, and the connections may be other-
wise altered but, the connections are made 1n
such a way that when current flows between

plate lead 14 anid plate lead 20,1t will traverse

in series all four windings on each armature
half in such a way that while the effect of the
windings on one half the armature wiil op-
pose the magnetic effect of the windings on
the other half of the armature, the magnetic
effect of both windings on each half of the
armature will reinforce-each other.

To the center tap 17 hereinbefore described,
I connect the source of B potential. The b
plus terminal will thus be connected to the
center tap 17 and the direct current there-
from will flow through the several armature
windings as will now be described. The
current will be divided and one part of 1t
will flow through lead 18 to coil 12 and thence
through lead 19 to coil 11. The other com-
ponent will flow through lead 16 to coil 13
and thence through lead 15 to coil 10. 1t will
be noticed however that with respect to cen-
ter tap 17 the magnetic effect of coils 12 and
13 is in the opposite direction and the mag-
netic effect of coils 10 and 11 is also in the
opposite direction. Thus the magnetic effect
of each coil on each armature section is di-
rectly opposite to that of each other coil on
each armature section, whereby the magnetic
effect of direct current dividing at center tap
17 and proceeding through the different
armature windings to plate leads 14 and 20 1s
completely neutralized. Thus just as the di-
rect current flowing in opposite directions
through magneto-motively equivalent wind-

70

80

85

90

100

ings on the core of the push-pull transformer

neutralizes itself, so also this same current
proceeding in opposed directions through
magneto-motively equivalent windings on
each half of the loud speaker armature neu-
tralizes itself there. I have thus succeeded
without the use of any choke, transformer or
the like in the leads of the last stage of audio
push-pull amplification, in effecting a type
of armature winding and connections thereto
such that the fluctuating current in the plate
leads produce a cumulative magnetic efiect
on the armature, whereas the direct current
components between these plate leads and the
center tap lead of the push-pull transformer
neutralizes itself magnetically in the arma-
ture windings.._.

In order that my windings may be more
clearly understood I have shown them sche-
matically in Figure 4, where the same wind-
ings and leads are designated by the same
numbers as in Figure 3. Modifications may
be made in the windings as suggested with-
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out departing from the spirit of my inven-

tion.

Having thus described my invention, what
i claim as new and desire to secure by Letters
Tja&nﬁﬂb 1S -— -

1. In a loud speaker motor, an armature,
armature windings comprising components,
the sald components interconnected and con-
nected to the plate leads and the B supply of
2 push-pull amplification system 1n such a
way that the alternating component ot cur-
rent in the circuit between plate leads flows in
series through all components and the direct
current between the center tap and the plate
leads flows 1n a divided path through op-
posed components located upon the same
magnetic portion of said armature.

2. in a loud speaker motor, an armature,
an armature winding comprising compo-

nents, the said components connected 1n se-

ries and with the plate leads of a push-pull
nnjﬁiﬁel an lntermediate tip between com-

nonoma the said components so arranged

that current flowing between said center tap

and said plate leads will produce mutually

ppoaod magnetic Torces upon the same mag-
netic por tion of said armature.

3. In a loud speaker motor, an, arma‘ture,

an armature winding In component parts lo-

cated upon the same magnetm portion of said

armature, and means for sending alternat-
ing current through said component parts in
o magnetically reinforeing direction as re-
snects the flux of said armature and for send-
ing direct current through said component
parts in a magnetically neutralizing direc-
t1o1.
pa—

-
-li-- --|l-|--l---l-

a loud spoakoi motor an armature
hav] 1:1;;1 1n*é:ﬂmpac :d windings thereon, each
of said windings having component parts,
all of said Wlndlnos oonneotod in series with
the p]a te leads of a push-pull amplification
stage and directly opposed pon*s of sald com-
powms connected 1n oppocsnlon with the
center tap of said push-pull stage.

5. In a loud speaker motor an armature
having 1nterspaced magnetically opposed
windings, each of said Wlndan'S comprising
-__ogoﬂto -motively equi ivalent component
parts, all of said component parts connected
1n g single series circuit with the plate leads
of a nocsh-pull audio amplification stage, the
component parts of each winding being con-
nected in opposition with a source of direct

current potential.

6. In a loud speaker motor interspaced
windings each of said windings comprising a
pair of magnetically equwalent component
windings, all of said components connected

.1n series and with the plate leads of a push-

pull amplification stage so that the current
therefrom flows through a component of the
first winding, both components of the second
winding an 'a component of the first wind-

ing in series, and a center connection 1ni:er-

-

&

mediate the components of the second wind-
ing with the B supply of the pusb -pull am-

plification system.

7. In a loud speaker motor an armature
having a winding in component parts, the di-
rection of Wmdlno of said component parts
being the same, S&ld component parts being
connected 1n serles whereby current ﬂowmfr
in said series circuit through said component
parts will have a magnotlcally cumulative ef-
fect upon the same magnetic portion of said
armature, and a center tap between said com-
ponents whereby current flowing into said
winding from said center tap will traverse in
opposite directions equal components where-
by the magnetic effect thereof is neutralized.

8. In a loud speaker motor an armature
having interspaced windings, each of said in-
terspaced windings comprising magneto-mo-
tively equivalent but separately connected
component parts, the winding in all of said
parts being in the same dzrectmn all of said
parts bemg connected in series with each
other and with the plate leads ot a push-pull

audio amplification stage forming a circult

in which the current flows thr ouﬂ'h said com-
ponent parts in sequence to pmduce a mag-
netically cumulative effect, and a tap 1“1@@1‘
lnodmto series of sald componont parts form-
ing magnetically opposed circuits between
said tap and each of said plate leads, said tap
being connected to the center tap of sald
push-pull amplification stage.

9. In a loud speaker motor, an armotur
having interspaced Wmdlnfrs each oi said
wzndmgs comprising two ma,frneto motively
equivalent component parts, all of said com-
nonent parts being connected i1n series and
with the plate leo.ds of a push-pull audio
amplification stage in Such a way that cur-
rent  between said plate leads will fHow
throuﬂ'h the first component of the first wind-
ng, thonoo through both oomponon‘ts 1 se-
ries of the second winding, thence through
the second component of the Arst wmdmg,
all of said components being wound 17 the
same direction and the oomponent parts of
the interspaced windings being comnected
together to form 1n each wmdlnw a cumula-
tive magnetic field but in an onposnto direc-
tion to the field of the other winding, and a
center tap between the components “of said
second winding, said center tap being con-
nected to the center tap of said amplification
stage, whereby current flowing through said
center tap will traverse the comnonents of
each winding so as to produce magnetic fields

opposed in each winding.
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