Feb. 14, 1933. , R J. ROCKWELL ET AL 1,897,399

CONSTRUCTION OF LOUD SPEAKER MOTORS

Filed Dec. 31, 1930 2 Sheets—-Sheeli 1

' lagrtyp——————— S g e g Al il AL S A A A ".“'.'q.
>

—

it Gl

ATTORNEYS




1,897,399

R. J. ROCKWELL ET AL

CONSTRUCTION OF LOUD SPEAKER MOTORS

Feb. 14, 1933.

9 Sheets-Sheet 2

31, 1930

Filed Dec.

3l

e -

e

LY S

@4 2

..nL

L
[ -y R w W TR W W ER W
.y

s

2

s TRt M A

f"_..'j"uf‘..f.l — I

“ NN X

NN S g ¥ g 0.0 9,9 ! I 5% ._. o
m- ”...._-. s t.-......n... % ' 8% r..r.- ._..H.-.H ru...............n..t. X \
3¢ o . |
8 n.- t..ti_ K, P .' _1 1 __ ﬁ I+ i”ﬁ“#”““l“”rﬁ“i“d "
/ .ll.lll.l...l.l.l v _n : -_ -
:__ _ “__ ;_ : X



10

15

20

25

30

39

40

45

Patented Feb. 14, 1933

UNITED STATES

PATENT OFFICE

RONALD J. ROCKWELY, AND AUSTIN ¥

 OHIO
CONSTRUCTION OF

Application ﬁllled December

The prlmm y object of our invention com-
prises Qpemﬁc improvements in the construc-
tion of loud speaker motors whereby provi-
sion of a new type is made for the adjustment
of a motor and the centering of the arma-
ture, wiereby the construction of a motor is

made less expensive, and whereby y the motor

may be more accurately matched to the par-

ticular driven wvibratile dw:{ce which 1s to
reprocuce the sound.

This and other objects of our invention,
which will ba set forth hereinafter or will be
apparent to one skilled in the art when read-
Ing these 8pec:1ﬁmt10ns we
that certain construction and arrangement
of parts of which we shall now describe a
prefeued embodiment, reference being had
to the drawings which form a part hereot.

Figure 1 is a cross sectional view of a loud
speaker showing the motor in elevation on
the terminal side, the motor housing, the cone
housing and the cone in section.

Ifigure 2 is a side elevation of our motor
from the 0pp051te sice. |

Figure 3 1s an end elevation thereof _

I‘wure 4 15 a partial plan view of our mo-
tor in place upon the cone housing.

IFigure 5 is a sectional view through our

motor.

In the specific embodiment of our inven-
t1011 the type of motor shown is one having
E shaped field core sections in opposed re-
1’1t10718111p with an armature mounted be-
tween them. It will be understood that the
broader aspects of our invention are not lim-
ited to a motor of this type but in the ex-
emplary embodiment chosen, we shall de-
scribe 1t in connection with this type of mo-
tor, the essential novelty 1n our device be-
ing set forth in the appended claims.

In Figure 2, we have shown a pair of &
shaped core Sectlons 1 and la, having outer
yoke pieces 2 and 2@, and central lerrs 3 and

ik

3a, forming pole pieces between which an

armature of the flat or strip type 4 is mount-
ed. The core sections are preferably formed

of laminations of soft iron thh may be

held together by rivets 5. A pair of voice
coils 6 surround the armature 4 on either side
of the pole pieces 3

. PARKHUR
TO THE CROSLEY RADIC (‘OBPOR&“‘TOW\T O0F CTI‘ICTI\TNATﬂ

1mprovement in operation.

accomplish by

3 and 8e, and a pair of
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field cofs 7 surround the sald pole pieces.

Loud speakers of this general construction

have heretofore been made and no further

or more particularized des“mpt]_on of the ele-
ments just mentmged 15 thought
sary. ln our invention, 1"0"5.76""61 we achiev

1mprovements in the assembly Of the p&rts
atorementioned which not only result n a
more economical construction, but also an
Heretofore it
has been the practice to mount the armature
4 1n spacing blocks of rubber or other resil-
1ent material, which, although good speak-
ers could be made in this way, nevertheless

gave some trouble in construction and in op-

eratmﬂ largely due to variations in mate-

O EO A CO.&.UPOBATION OF_

to be nece-:,-'

GO

05

rials initia ily or in changes in materials after -

2 lapse of fime.
of this type has hitherto been supposed to be
seli-centering, or adjustment was of a less

el
effective type. Centering devices have been

~attached to the drive 1‘0(1 but these dewces
tended to aifect 1‘*eproduct10n

One of the objects of our present invention
18 to provide a fixed o8P Let‘t**een the poles 3
and 3¢ in which the armature is located and
then to provide means for centering the ar-
mature 1n this gap or of correcting “the cen-
tering of the armature therein. We provide
a metallic meounting on the ends of

The armature in speakers

ur ar-

70

mature, which mm:ﬂumﬂ' also serves rigidly

08 means for spacing the poles. We may
thisg {)y locating on either side of our arma-

ture 4 between ime said grmature and the legs

2 and 9a, smml blocks of metal or pieces of
sheet metal
we may gain the same lesu‘t b} taking a
Sa 1] piece of sheet metal an
OV 1”~=e ends or our

ture and the legs 2 and 2a 1‘@813@@1‘%?61}7. In
constructing our motor after the assembly
0{% the laminations which malke up the cores 1

d 1a, we grind or otherwise dress the ends
of t.,_,hu iegs 2 or 2a and the end of the pole
piece 3 or 3a o that they lie ﬂush in a single
piane. . The thickness of the pieces of metal
6 lying on cither side of our armature be-
tween the ; legs 2 and 2a will, of course, space
the poles 3

do

L indicated i Figure 2 at 6. Or
la,ppmg. 1t

armmure so that 1t as-
sumes a U shape and lies between the arma-

3 and 3a meart an equwalﬂnt dis-
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tance, and since there is no extra metal lying
upon the sides of our armature between the
poles, sufiicient room will be allowed for the
vibration of the armature 4 between the said
poles. This will be readily understood from
an examination of Higure 2 and it will also
be appreciated that we can vary the space
of our poles by varying the thickness of the
metal pieces 6. So long as the cores 1 and 1¢
are held 1n opposed relationsnip as shown,
with the armature between them, our motor
will be an operative assembly.

It has hitherto been the practice, however,
to fasten the cores to a rigid support, and this
has allowed for no substantial adjustment of
the armature. We gain one of the objects of
our invention and secure a ready adjustabii-
1ty of our armature in relation to the gap be-
tween pole pieces 8 and 3¢, as well as an ad-
justment of our armature with reference to
the motion transmitting means of our speak-
er, and the cone or other vioratile device
therecf, by mouniing the motor assembly
rerelnabove described in a frame in which 1t
can be made to slide, and then providing
means for adjusting i1ts position 1n the same
frame, the frame being fixed in position with
relation to the main supporting structure ot
our loud speaker and/cr the motion trans-
mitting device. : '

We have shown in several figures a frame
work which mayv conveniently be of pressed

“metal and which comprises a top portion Ta

35

e I
2

60

and side portions 8. The side poréions have

flanges 9 bent over at their edges which serve

L1

both to make the side members rigid ana aiso
to form puideways in which our motor as-
sembly as hereinabove described may slide.
The top member
stiffening function. The lower ends o1 the
side members 8 are provided with perfora-
tions 11 through which ears on a supporting
structure may extend. This supporting
structure 1s shown in the several figures and
comprises a top portion 12, turned over side
members 13, and flanges 14 on the ends of
the side members. The supporting struc-
ture is thus essentially a U shaped member,
as shown in Figure 5, with turned over at
tachment flanoes. The ends of the top por-
tion 12 are prolonged and are formred mto
turned over ears 15 which extend through the
perforations 11 in the side members of the
frame hereinabove described and contact the
lower portion 11e of the said side members.

We have indicated in the several figures a
spring construction formed of one or more
plates 16 of spring metal curved to arcuate
shape and adapted to contact at 1ts ends the
ears 15 and at its central portion the central
portion of the core member la. This is

~clearly shown in Figures L and 2. The func-

tion of this spring is to force our motor as-
sembly in the frame deseribed toward the top

Ta may likewise have turned
over edge flanges 10 which flanges serve a

Co .
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member Ta thereof. It has the coordinate
function of holding the supporting struec-
ture comprising members 12, 13 and 14, 1n
proper relationship with reference to the
frame. We place a bar 17 in the channel
formed by the top member 7a and the flanges
10 of our frame and we perforate this bar
and the member 7a, threading the pertfora-
tion in the bar for the reception of an ad-
justment screw or belt 18. A lock nut 19
may be placed upon this bolt so as to engage
against the top member Ye¢ of our frame.
The bolt may be used to force our motor as-
sembly downwardly in our frame work as
shown 1n Figure 2, against the resiiience of
the spring member 16, Thus by adjustment
of the bolt or adjustment screw 18, we may
control the pesition of our motor assembly
within the frame comprising members Ta
and 8. o - _

Qur motor 1s equipped with the usual drive
rod 20, which 1s attached to our armature 4
at one end and extends through a perforation
21 in the pole piece 3a. The purpose of this
rod is of course, to transmit motion from the
armature to the cone or other vibratile de-
vice, but instead of attaching our cone di-
rectly to this drive rod, (which, however, may
be done), we prefer to employ a motion trans-
mitting device which we shall now describe.
We have shown in Figure 1, a post 22 mount-
ed upon the top portion 12 of our supporting
structure or bracket, extending within the
U shaped construction thereof in a direction
opposite to the direction of extension of the
frame. To this post as by means of a bolt
23, we have attached a motion transmitting
lever 24, which advantageously may be of
modified cantilever shape and which as shown
(in the end of U of Figure 3) has a lever por-
tion 24¢ and reinforcing triangular shaped
flanges 240. A drive rod 20 of our motor
1s attached to this lever as at 20a at some
point between the bolts 23 and the outer end
of the Iever, when an increase in the ampli-
tude of motion is desired. The ratio of mo-

tion increase or decrease can of course, be

adjusted, as will be clear to one skilled 1 the
art. In the embodiment shown we have in-
dicated a cone driving lever at 25 which
is attached to the outer end of the lever as
shown at one end, and at the other may be
attached to a cone 26. We have shown a
cone housing 27 surrounding the cone and
providing mounting means Ior the outer
edges thereof. These mounting means are
not a part of our present invention as such,
but we have shown on the outer periphery of
the rounded housing 27, a flange 27a. A ring
28 holds against this flange a circular piece
29 of mounting material, usually of a non-
vibratile material, to which the edge ot the
cone 26 may be attached if desired. The drive
rod 25 mav be provided with the usual ad-
justment screw 30; and the housing 27 may
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be provided with any means desired for
mounting the speaker as such in a cabinet or
set. We have shown as exemplary ears 31
struck up from the flange 27¢ and provided
with perforations 32.

The rounded portion of the housing 27 ter-
minates 1n a flat back or rear portion 383,
which forms a convenient supporting sur-
face for our motor, and to which the flanges
14 of our supportmcr structure as described

may be attached as by rivets 34, bolts or
other suitable means. The back pOI‘thIl 33
of our housing is cut out as at 35 to
clearance for the end of the drive rod 20a
and for the passage of the drive rod 25. Ears
36 may be struck up from the back portion

33 of our housing as shown in Figure 1, and

a motor housmg device 87 arranﬂ'ed to slip
over the motor and be held by these ears.
The cover 37 may have about 1ts open end
an inturned head and the ears may be con-
caved slightly to cooperate with this head,
so that our cover may be snapped on over
the ears, but can readily be removed for mo-
tor ad]ustment

It will be understood that our lever arm 24
1s held upon the post 22 by the bolt 23 which
passes through a perforation therein. The
arm moves as a lever by flexing at or near
its point of attachment by means of a bolt
23, the stiffening flanges 240 effectually pre-
Venting ﬂexing elsewhere. OQur armature

may be adjusted for best reproduction, as
hereinabove indicated, by moving the motor

assembly in the grooves of our frame, the
armature being adjusted in the air gap with
or against the res:thency ot the ﬂemble part
ot our lever arm 24.

For the purpose of making a suitable elec-
trical connection to our coils 6 and 7, we
L.mre shown a construction comprising ears

8 (Figure 4) to which fibre or other insu-
htmo' plates 39 may be attached as by rivets
40. These ears are struck up on the flanges
9 of the side members 8 of our frame. Suit-
able terminals or binding posts 41 may be

attached to these plates and the various leads _

from the coils brought out to these terminals.
Modifications may be made in our inven-

tion without departing from the spirit

thereot.

Having thus described our mventlon what

we claim as new and desire to secure by Let-
GIS Patent 1s:

1. In a loud speaker, a mounting surface,
supporting means attached to said mount-
ing surface
held to fud supporting means, a motor as-
sembly, slidable in said {Tuldeways, an ad-
justing screw 1n sald frame bearing against
umd motor and a spring holding said motor

camst said adjusting screw, and a motion
br.ﬁ..nsml*tmcr lever mounted upon said sup-
porting means.

2. In a loud speaker, a mounting surface,

oive

, & trame comprising guide ways

supporting means attached to said mount-
ing surface, a frame comprising guide ways

held to said supporting means, a motor as-
sembly including field “and armature struc-

 tures, slidable in “said guldeways, an adjust-

1ng screw in said trame bearing against said

and said supportmo means in assembled re-

lationship, said mounting surface compris-

1ng a housing for a cone.

3. In a loud speaker, a mountmg surface, -
80

supporting means attac‘led to sald mount-
ing surface, a frame comprising guide ways
held to said supporting means, a motor as-
sembly, slidable in said gusxdeways, an ad-
justing screw in said frame bearing against
sald. motor and a spring holding said motor

motor and a spring holdmcr said motor -
against said adjusting screw, prOJectlons on.
said supporting means engaging in slots in

said frame, said spring holdmfr said frame |

85

against said adjusting screw, and a motion
transmlttmn* lever mounted upon said sup-
portmﬂ* means, sald mounting surface com-

prising a housmo for a cone, an operative

connection bﬂtw sen the armature of said

90

motor and said lever and an operative con- .

nection between said lever and said cone.
4. In a loud speaker, a mounting surface

supporting means: attached to said mount-
ing sur {:-:Lce a Trame supporting guide ways

11e1d to gaid supporting means, a motor as-
sembly, slidable in said gulde,wqys an ad-
justing screw in said frame bearmo against

sald motor and a spring holding said motor

against said adjusting screw, and a2 motion

tmnsmlttmg lever mounted upon said sup-

95

100

porting means, said mounting surface com- |

prising a housmo for a cone, an operative
connection between the armature of said mo-
tor and said lever and an operative connec-

tion between said lever and said cone, a hous-
g for said supporting means, said frame

105

and said motor, and means for detachably

connecting said housmo* with 831(:1 support-

ing surtace.

In a loud speaker motor construction,
an assembl y comprising a field element and
an armature in which the armature is con-
nected to the field element to vibrate rela-
tively thereto, a support, a driven element
mounted on said support, operatively con-
nected to said armature for vibration there-
with, and means whereby said assembly slides
on said support for adjustment of the aS-

sembly toward and away from said driven
element.

6. In a loud spealker motor constructmn,
an assembly comprising field elements and
an armature vibrating between said field ele-

ments, a support, a driven element mounted
on said support, operatively connected to
said armature for vibration therewith, and
means whereby said assembly slides on said

support for adjustment of the assembly to-
ward and away from said driven element,
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7. In a loud speaker motor construction,
an assembly comprising a field element and
an armature in which the armature 1s con-
nected to the field element to vibrate rela-
tively thereto, a driven element connected to
the armature for vibration therewith, and a
support for the driven element, said support

‘and said assembly having guide means en-

gaoing together at opposite sides of the as-

sembly, guiding said assembly to shide to-

ward and from the driven element.
RONALD J. ROCKWELL.
AUSTIN ¥. PARKHURST.
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