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UNITS HAVING LOCKING RING SECUR 
ING UNTS TOGETHER 

Reginald Denison Charlesworth, Dee Why, New 
South Wales, Australia, assignor to Magnavox 
(Australia) Pty. Ltd., East Sydney, New South 
Wales, Australia, a corporation of Australia, 
Application August 28, 1948, Seria No. 59,32 

In Australia, July 1, 1948 
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1. 
This invention relates to improved methods 

and improved means whereby loud speakers, of 
the moving coil type in which a diaphragm car 
rying a voice operating in a magnetic air gap, 
are formed of independently constructed Sepa 
rate units which are adapted to be readily and 
positively assembled; and in which demounting 
for inspection, cleaning, repair or replacement 
and re-assembly in positive and accurate rela 
tionship to each other is performed without the 
use of separate gauges, jigs or special or precision 
equipment. 
These improved methods and means allow the 

various units of which the loud speaker is con 
stituted to be completely interchangeable be 
tween one speaker and another of the same con 
struction, the units themselves providing the 
features necessary to obtain correct and accu 
rate alignment in assembly without the employ 
ment of gauges, jigs or the like. 

In the preferred methods of assembly of the 
units of the loudspeaker we aim to produce the 
speaker as built up of two inter-related and co 
Operative units, each of which has no operative 
part of the other. These units comprise a dia 
phragm assembly unit including an Outer hous 
ing, a diaphragm, a Voice coil former and Voice 
coil, and a spider; and a magnetic unit assem 
bly including a top plate formed with positioning 
and nesting means and fitted with an orifice in : 
the plate with a detachable floating central pole 
piece, and a magnet pot or the like encasing said 
central pole. Locking members of independent 
construction are provided for detachably locking 
the two units in correct operative relation to 
each other. 
Each of these units is assembled separately 

for storage or immediate use without embodying 
any operative portion of the other unit, and are 
assembled in co-operative and detachable rela 
tion to each other without the use of independent 
Or separate Special gauges or the like to produce 
an efficient loud speaker. 
In this invention the top plate of the mag 

netic unit, as by extrusion pressure, or other 
methods, is provided or formed on its upper and 
lower Surfaces, with positioning and nesting 
means in the forms of right anged continuous 
or non-continuous steps, recesses, bosses, or the 
like, making broken Surfaces on the plate. These 
positioning and nesting means are used to lo 
cate correctly the diaphragm assembly unit on 
the upper surface of the top plate and the mag 
netic unit on the lower surface of the top plate. 
An orifice is formed in the plate in relation 55 
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to the positioning and nesting means and its 
walls are adapted to define and limit the outer 
boundary of the air gap in which the voice coil 
Operates. 

Preferably nesting in a locating means on the 
under Surface of the top plate is a non-magnetic 
ring that is adapted to be secured to the top 
plate as by riveting, peening, or similar process. 
This ring has an aperture or smaller diameter 
than that of the orifice in the top plate and is 
concentric therewith. This aperture is adapted 
to make a close fit about a detachable central 
pole which may be in the form of a floating mag 
netic slug and is adapted to make magnetic con 
tact. With another floating pole piece of mag 
netic material that may be nested in a recess 
in the base of the magnet pot. On magnetic 
energisation of the magnetic slug the parts of 
the unit are held in Operative relation to each 
Other by the magnetic flux. 
The diaphragm assembly unit is assembled as 

a complete independent unit by aid of gauges. 
A diaphragm housing, of frustro-conical, or 

elliptical form and formed of metal, pressed or 
die cast, or of other stiff and relatively rigid ma 
terial, such as moulded plastic, open at each end 
and provided with windows or similar apertures 
On itS Side walls, has its larger outer end rimmed 
to Support the outer edge of the diaphragm to 
be used. 
The housing side walls are formed or provided 

with an internally extending flat ledge or shelf 
of any desired width and this shelf terminates in 
a, preferably, right, angled rearward extension of 
any desired shape, length and diameter; the 
rear end of this extension is formed or provided 
with a base or floor of any desired width that 
is provided or formed with an accurately placed 
aperture of circular oval, square, rectangular or 
other desired shape. This aperture is adapted to 
positively co-operate detachably with a mag 
netic unit of the loud speaker to be formed. 
An external outwardly extending flat member 

or shelf may be formed or detachably provided 
On the Outer walls of the housing, and preferably, 
is Secured to the outer flat ledge on the housing 
side walls. The internal and external shelves 
are provided with part locking means for co 

50 
Operation. With the locking members for the two 
units. 
The diaphragm is formed of paper or other 

Suitable material and may be of similar shape to 
that of the diaphragm housing. Its larger outer 
end is formed with a rim that fits on the housing 
Outer rim, and has its lower or apex end pro 
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vided with a downwardly extending neck that is 
concentric with the outer end of the diaphragm 
and is adapted to carry a voice coil former, voice 
coil and spider. 
The spider is of disc form with a central open 

neck and is, preferably, corrugated. Its outer 
edge is adapted to be secured to the inner shelf 
of the housing inside the part locking means On 
the shelf. 
To position and secure the Spider I employ a 

gauge that has a lower ring that fits accurately 
within the aperture in the housing floor. A Cen 
tral detachable upstanding boss above the gauge 
ring is adapted to fit accurately the neck of the 
spider thus locating its position, then the outer 
edge of the spider is pressure cemented or other 
wise secured to the inner flat shelf of the 
housing. 
The central boss may be removed and re 

placed by a boss of smaller diameter than that 
of the spider gauge boss or a similar gauge with 
the smaller central detachable boss is employed 
to fit accurately the voice coil former when the 
latter, attached to the diaphragm, is pushed 
through the spider neck. This smaller boss po 
sitions the voice coil former and permits the 
spider neck to be secured to the diaphragm neck 
and the outer rim of the diaphragm to be Se 
cured to the housing rim. The gauge in each 
case is inserted from the rear of the housing and 
diaphragm. - 

The preferred forms of locking member for 
locking the magnetic unit physically to the dia 
phragm assembly unit consist of a metal or the 
like pot, casing, collar, band or ring that is adapt 
ed to encircle the magnet pot and to extend up 
wards to lie close to the diaphragm housing. 
One portion of the locking member has an in 
turned lip or the like to engage a flange on the 
pot, and the other end of the locking member 
is provided with a series of bayonet tongues to 
co-operate with the slots in the inner or the outer 
shelves on the diaphragm housing. When a mag 
net pot of larger diameter than the normal sized 
pot is used with a correspondingly larger top 
plate of the magnetic unit, the outer flat ledge 
is fitted with an outwardly extending member 
provided with slots as part locking means to en 
gage an enlarged locking member. 
These slots and bayonet tongues may be Sub 

stituted for each other and may be replaced by 
keyhole slots and expanded heads on pins or the 
like that co-operate with the keyhole slots, and 
are relatively partially rotatable into or out of 
locking position. The slots may be on the ledges 
or on the locking member, and the bayonet . 
tongues or headed pins may be on the locking 
member or on the ledges. 
In the accompanying drawings which illus 

trate several forms of construction: 
Fig. 1 is a rear plan of a loud Speaker; 
Fig. 2 is a central part elevation and part Sec 

tional elevation of the loud speaker of Fig. 1; 
Fig. 3 is a rear plan of a modified form of loud 

Speaker; 
Fig. 4 is a central part elevation and part Sec 

tional elevation of the modified form shown in 
Fig. 3; 

Fig. 5 is a central sectional elevation of a mod 
ified form of locking member; and 

Fig. 6 is a sectional elevation of a locking mem 
ber showing bayonet tongues. 
A diaphragm assembly unit, forming part of 

this invention, comprises in combination a dia 
phragm housing fo, formed with an outer upper 
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4 
rim OA and windows or the like apertures 0B, 
is formed or provided on its inner side walls with 
a flat unchannelled ledge or shelf that is pro 
vided with part locking means in the form of 
slots A, preferably arcuate in form, to co-op 
erate with a locking member 8 to be described 
later for locking the units of the loud speaker in 
correct operative alignment with each other after 
assembly of the loudspeaker. 
Housing O is formed or provided with a cylin 

drical extension B on and at right angles to 
the edge of shelf f . This extension may be re 
placed by an extension of any desired croSS Sec 
tion, and, in each case, has a base or floor C of 
any desired width that is provided With an aper 
ture E which, in the preferred form, is con 
centric with shelf and with rim. OA of the 
housing, and is adapted to detachably co-oper 
ate with a magnetic unit without the aid of Sep 
arate gauges or the like when the units of the 
loud speaker are being assembled together. 
The base or floor C may be provided with a 

series of spaced holes concentrically arranged 
with respect to shelf f and rim OA, said holes 
being adapted to detachably co-operate with a 
magnetic unit without the use of a gauge in the 
final assembling of the loud Speaker. 
An outwardly extending shelf or ledge F, 

that is provided with part locking means Such 
as slots G, may be integral with the outer walls 
of the housing or secured as shown in Fig. 4 as 
by screws H. 
A diaphragm 2 has on its outer larger end 

and edge or rim 2A that is Secured to housing 
rim OA. The apex end of the diaphragm is pro 
vided with a neck 2B concentric with rim 2A 
and to this neck is Secured a Voice coil former 
f 2C and a voice coil 2D that projects through 
the aperture E in the housing floor. 
A corrugated Spider 3 is provided with a cen 

tral concentric neck 3A that is adapted to be 
secured to the diaphragm neck 2B and has a 
peripheral portion or rim that is secured to the 
inner shelf f f. 
The magnetic unit to be locked to the dia 

phragm assembly unit comprises a top plate 4 
that has its upper and lower Surfaces broken to 
form positioning and nesting means in the forms 
of steps, recesses, bosses, or the like 4A at right 
angles to the plate surfaces, and is provided with 
an orifice 4B that is located in relation to the 
positioning and nesting means 4A, 
An inner step on the under surface of the plate 

is adapted to position and nest the upper end of 
a non-magnetic ring 5 that is formed With an 
aperture 5A concentric with orifice 4B but of 
smaller diameter. An outer step in the lower 
surface of plate 4 is adapted to position and nest 
a magnet pot, and a step on the upper surface 
of the plate is adapted to position and nest the 
diaphragm assembly unit by means of the base 
of the extension B and its aperture of spaced 
holes. 
Within and making a close fit with the cen 

tering ring aperture (Fig. 2) is positioned a float 
ing magnetic slug fT that projects into the ori 
fice 4B of plate f4 and this slug is held mag 
netically to the base of pot 6. In the form illus 
trated in Fig. 4 the front end of a mild steel tip 
A projects into and is positioned and nested by 

the aperture of centering ring 5 and at its rear 
end the tip rests. On and is magnetically held to 
a floating magnetic slug fB when the unit is 
charged magnetically. The base of slug B is 
positioned in a recess f6A in the pot base. 
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A locking member to secure the magnetic unit 
to the diaphragm assembly unit on assembling 
the loudspeaker is shown in Fig.2 as an encircling 
ring 8, the lower end of this ring bears against 
the upper part of the pot is, and its upper end 
is, preferably, provided as shown in Fig. 6 with 
bayonet tongues 8A that are adapted to enter 
the slots in shelf or shelf F, as the case may 
be, in accordance with the size of the pot and top 
plate. On partial rotation of the pot or of the 
diaphragm assembly Unit, as by a tool inserted 
in slots 83 (sig, ), he locking illerber is 
brought into or out of locking position. 
In the form illustrated in Fig. 5 the ring 8 is 

replaced by a pot shaped structure 9 which is 
secured to the diaphragm assembly unit and locks 
the magnetic unit in correct alignment with the 
diaphragm assembly unit. 
The construction and assembling of the variou 

parts of the two units are such that when locked 
by the locking member all the operative parts of 
each unit are retained in correct operative yet 
detachable alignment with each other to form 
an efficient loud speaker that is readily demount 
able for inspection, cleaning and, if So desired, 
replacement without the aid of external or special 
gauges or the like. 

Having now particularly described and ascer 
tained the nature of this said invention, and in 
what manner the Saine is to be performed, I de 
clare that what I clain is: 

1. A loud speaker of the Inowing coil type 
formed of two independently constructed and co 
operative units conprising in combination, a dia 
phragm assembly unit having an apertured floor 
and a shelf portion and including a voice coil ac 
curately positioned in relation to the aperture in 
said floor, a nagnetic unit having a top plate 
adapted to removably nest with the said floor of 
the diaphragm assembly unit in operative relation 
to the magnetic unit, said magnetic unit being 
accurately positioned with relation to the aper 
ture in said floor, and a detachable locking ring 
engaging both units and adapted to hold Said 
units in cooperation to form a complete loud 
speader said ring engaging said shelf portion. 

2. A loud speaker of the moving coil type 
formed of a diaphragin assembly unit and a nag 
netic assembly unit in which said magnetic unit 
includes a non-imagnetic centering ring, a mag 
net pot, and a central pole formed of two parts 
the upper part of which is positioned in the non 
magnetic centering ring with its lower Surface 
in magnetic contact with a slug of magnetic ma 
terial that is the lower part of the pole and that 
is housed in and in magnetic contact with the 
base of a magnet pot, and in which the upper 
part of the center pole is free to move laterally 
in the raagnetic assenbly unit. 

3. In a loud Speaker of the moving coil type, 
a diaphragxin assembly unit, a magnetic assen 
bly unit, said units having cooperating means for 
locating the units positively with relation to each 
other and including a top plate on said mag 
netic assembly unit, and a detachable locking 
ring for Securing the units together and engag 
ing a portion of Said magnetic assembly unit 
other than said top plate. 

4. In a loud Speaker of the moving coil type 
according to claim 1 in which the locking men 
ber encompasses a peripheral portion of the mag 
netic assembly unit and is provided with part 
locking means suitably disposed to engage with 
COOperative part locking means that are formed 
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6 
in an extension member...provided on the dias 
phragm housing. . . . . 

5. A loud Speaker as in claim 2 wherein the 
diaphragm unit has an apertured floor and the 
Centering ring accurately positions the central 
pole with relation to the aperture in the floor, 
and the floor of the diaphragin unit carries and 
accurately positions a spider, a voice coil former 
carried by the Spider, and a voice coil carried by 
the voice-coil former. 

6. A loud speaker of the moving coil type 
formed of two independently constructed and co 
operative units comprising in combination, a dia 
phragn) aSSembly unit having an apertured floor, 
a magnetic unit having a top plate adapted to 
nest renovably with the said floor of the dia 
phragi assembly unit in Operative relation to the 
magnetic unit, and a detachable locking member 
engaging both units and adapted to hold said 
units in cooperation to form a complete loud 
Speaker, Said diaphragm housing being provided 
with an internal shelf in its side walls, said shelf 
engaging the outer edge of a supporting and po 
sitioning Spider and a portion of said locking 
member, and Said housing being formed With a 
lear Ward extension having an apertured floor 
for detachably nesting with a portion of said 
nagnetic unit. 
7. A loud Speaker of the moving coil type 

formed of two independently constructed and co 
Operative units comprising in combination, a dia 
phragm assembly unit having an apertured fioor, 
a magnetic unit having a top plate adapted to 
nest removably with the said floor of the dia 
phragm assembly unit in operative relation to the 
magnetic unit, and a detachable locking member 
engaging both units and adapted to hold said 
units in cooperation to form a complete loud 
Speaker, Said locking member comprising a lock 
ing ring having locking lugs thereon engaged 
with Said diaphragm unit and having a radially 
illWardly extending portion engaging a portion 
of Said magnetic unit. 

8. A loud Speaker of the moving coil type 
formed of two independently constructed and co 
Operative units comprising in combination, a dia 
phragm assembly unit having an apertured floor, 
a magnetic unit having a top plate adapted to 
nest removably with the said floor of the dia 
phragm assembly unit in operative relation to 
the magnetic unit, and a detachable locking 
member engaging both units and adapted to hold 
Said units in cooperation to form a complete 
loud Speaker, said locking member comprising a 
pot shaped naenber having means thereon for en 
gagement with said diaphragm unit. 

9. A loud Speaker of the moving coil type 
formed of two independently constructed and 
COOperative units comprising in combination, a 
diaphragm aSSembly unit having an apertured 
floor, a magnetic unit having a top plate adapted 
to nest renovably with the said floor of the dia 
phragm assembly unit in operative relation to 
the magnetic unit, and a detachable locking 
member engaging both units and adapted to hold 
Said units in cooperation to form a complete loud 
Speaker, Said locking member comprises an an 
nular member extending longitudinally of the 
Speaker, said annular member bearing against a 
portion of said magnetic unit and being remov 
ably engaged with said diaphragm unit. 

10. A loud Speaker as in claim 1 wherein said 
shelf has arcuate slots therein, said locking ring 
has bayonet tongues extending axially therefrom, 
and Said locking ring engages said diaphragm 
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unit by said tongues being extended through said 
slots and being moved arcuately with relation 
thereto. 

11. Aloudspeaker of the moving coil type com 
prising a diaphragm assembly unit, a magnetic 
assembly unit and means for securing said units 
together, said magnetic unit including a top plate 
having nesting means formed in opposite surfaces 
thereof, a non-magnetic centering ring engaged 
with said means on one surface of said top plate, 
said surface of said top plate having additional 
nesting means formed thereon, a magnet pot en 
gaging said additional nesting means on said Sur 
face, said diaphragm assembly unit having an 
apertured floor engaging said nesting means in 
the remaining Surface of Said top plate, and ring 
means engaging Said magnet pot and said dia 
phragm assembly unit to secure said units to 
gether. 

i2. A loud speaker as in claim 2 wherein said 
magnet pot has nesting means formed in an in 
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8 
ner portion thereof for engaging said slug of 
magnetic material to locate same with relation 
to said magnet pot. 
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