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Gabriel E. Sundstrom, Chicago, Ill., assignor to 
Sundstrom Pressed Steel Co., Chicago, Ill., a 
corporation of Illinois 

Application February 1, 
Clains, 

This invention relates to loud speakers of the 
general type now more or less commonly used in 
connection with radio receiving apparatus and for 
other sound amplification purposes. 
The main objects of the inventicin are to pro 

vide a loud Speaker Construction having a greater 
electrical and magnetic efficiency; to provide a 
structure of high efficiency but of Simplified coin 
struction; to provide an improved construction 
for certain parts of such a loud speaker; to pro 
Wide a commercially practicable method of con 
structing Said parts Whereby the same may be 
made economically and at low cost; to provide a 
structure which will facilitate repair or replace 
ment of certain parts of the device; and in gen 
eral, it is the object of the invention to provide 
an improved loud Speaker construction of the type 
referred to. 

In the drawings: 
Fig. 1 is a vertical cross Section of a loud 

Speaker embodying the present invention; 
Fig. 2 is a sectional illustration of a step in the 

method of manufacturing a part of the improved 
loud Speaker; 

Fig. 3 is a perspective illustrating a blank 
formed by the method illustrated in Fig. 2, and 
employed in producing a part of the in proved 
loud Speaker; 

Figs. 4 and 5 illustrate successive steps in form 
ing the blank shown in Fig. 3 into a closed loop; 

Fig. 6 is a perspective illustrating the com 
pleted condition of the blank when in its fully 
closed loop form; 

Fig. 7 is a front view of certain parts of the 
loudspeaker; 

Fig. 8 is a section on the line 8-8 of Fig. 7; 
Fig. 9 is a fragmentary front view similar to a 

portion of Fig. 7, but showing a modified con 
struction; 

Figs. 10, 1, 12 and 13 illustrate successive steps 
in the production of a modified form of field men 
ber employed in the loud Speaker; and 

Fig. 14 is a Section corresponding to a portion 
of Fig. 1, but showing a modified construction. 

Referring now to the drawings, the loudspeaker 
construction illustrated in Fig. 1 embodies a main 
element or magnetic field member designated ) 
which, in this instance, is formed of sheet metal 
bent to closed loop form as illustrated. The 
member 0 is illustrated separately in Fig. 6 from 
which it will be seen that the magnetic field 
member is formed from an elongated blank or 
strap of sheet metal bent to the form indicated. 

Front and back walls f l and 12, respectively, 
of the field member 10 are provided with open 
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ings f3 and 4, respectively. The rear opening 
4 is preferabiy tapered rearwardly so that it is 

of Srinailer diameter on the outside of the field 
member than on the inside thereof. The taper 
need not be great. For instance, it may be ap 
proximately two degrees, although it may be 
either more or less as may be desired. To in 
crease the Width of the wall forming the tapered 
Opening 4, a collar or flanged cup element 5 
may be ennployed. Such element may be secured 
to the back part 2 of the field member in any 
Suitable manner, for example by press-forming 
rivets as indicated at 2a integrai with the back 
f2, positioning said rivets in holes in the flange of 
the member 5 and heading said rivets over tine 
flange as shown. The described rivet fastening 
inay be replaced by Welding or spot-welding, if 
desired. The cupped member 5 may be of fairly 
light, Weight, i. e., thin sheet metal substantially 
as ShoWn. 
The top and bottom or opposite end walls 

and 8 irespectively, of the field member, are in 
this instance illustrated as being somewhat 
Shorter than the front and back walls if and 2. 
The side wall may be of continuous construc 
tion and the opposite wall 8 is formed by abut 
ting end portions 9 and 2), respectively, of the 
blank from which the member () is formed. 

Instead of employing a simple butt joint, I 
prefer to provide an overlapping arrangement be 
tween the adjoining ends. By overlapping por 
tions of the metal, there appears to be an im 
provement in the magnetic flux circuit of the 
field piece C. Also, by providing an overlapped 
arrangement, it is more convenient and practi 
cable to permanently connect the ends to prevent 
Separation thereof with resultant impairment of 
the magnetic flux circuit. Also, by preventing 
Spreading of Said front and back walls, a prede 
termined and practically permanent fitted rela 
tionship of the pole piece (presently to be de 
Scribed) with the front wall of the field member 
Inay easily be attained. 
The elongated, rectangular sheet metal blank 

for forming the field member 9 may be very 
economically produced by punching and swaging 
Operations. The first step would be to cut or 
punch a rectangular sheet metal blank to the 
proper size and punch or bore apertures 3a and 
f 4a (FigS. 2 and 3) therein which subsequently 
will constitute the apertures 3 and 4 already 
described. The openings f3a and 4a are initially 
punched slightly Smaller than the finished diam 
eter thereof So as to provide for reaming out of 
Said openings to their proper finished sizes. 
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The elongated, rectangular blank with its 

punched openings i3a and 4a is designated led 
in Fig. 2. The openings 3d and 60 may be 
utilized for positioning the blank in Swaging 
apparatus comprising upper and lower dies 2 
and 22, respectively. The lower die 22 is pro 
vided with upstanding pins 23 and 2i adapted 
to fit the openings 3d and Aa, and to thereby 
position the blank in the SWaging apparatus. 
The lower die 22 is provided with a main top 

Surface 22a and end surface 22b, an upstanding 
side Wall 22c and a shoulder 22d. in the corner 
between the Walls 22d, and 22c. 
The upper die 2 comprises opposite end 

innenbers 2 cl and 2b. The member 28d. is of 
plain configuration, having a flat lower end Wall 
adapted to force the underlying end portion of 
the blank a downwardly to seat on the Sur 
face 22d, of the lower die. in So doing, the 
shoulder 22d forces a lower corner portion of 
the metal in the blank Ed to be displaced out 
Wardly and upwardly So as to form on the blank 
the lip designated 9d. When the upper die 
portion 2b descends it similarly displaces an 
upper coiner portion of the metal in the olank 
i{ct downwardly and outwardly to form the lip 
portion 2 a. As indicated in Fig. 2, the length 
ioetween the side Wall 22c of the lower die 22 
and the inner Wall 2 c of the die portion 2 b is 
Somewhat greater than the length of the blank 
Ad. So as to provide space between the respec 
tive ends of the blank and the said side walls 
22c and 2 c. Such space receives the metal 
(iisplaced to form outer end portions of the lips 
S$3, and 28a, and serves to accurately control the 
iangth thereof so that when fitted to each other 
3S hereinafter explained, there will be no Sub 
Stantial Or seriously objectionable air gap be 
tween the meeting ends. The upper die parts 
hay, of Course, be formed as parts of a one 

piece upper die member and suitable means com 
Orising either a part of the die or an independent 
element should be provided for holding down 
the central part of the blank (a during the 
SWaging Operation. 

After the blank is provided with end lips as 
indicated, it is Subjected to bending operations, 
the first of which bends the end portions 9 and 
23 of the blank downwardly as indicated in 
Fig. 4. The end portions 9 and 20 are bent to 
a position at Substantially right angles to the re 
maining flat body portion of the blank Ca. 
The next step is to bend the opposite face por 
tions and 2 downwardly at proper points 
which determine the length of the end wall por 
tion f of the field member. Fig. 5 illustrates 
an intermediate position in the second bending 
Operation. By reference to this figure, it will be 
noted that when the portions 9 and 29 of the 
field member approach each other, the adjacent 
CornerS Of the lips 9d, and 200, Will clear each 
Other quite freely. This clearance is obtained 
by making the inner, mutually engaging walls or 
faces of the lips 9a, and 20a slightly inclined to 
the normal plane of the blank. Such inclination 
is obtained by forming the upper face of the 
CCTner shoulder 22d correspondingly inclined 
and by making the shoulder 2 d of the die mem 
ber 2b of appropriate inclination. If the inner 
faces of the lips 9a, and 20a were made par 
allel to the normal plane of the blank Ga, there 
Would be a normal tendency for the adjacent 
Corners of the lips, when approaching each 
Other, to meet and interfere with the completion 
of the bending operation to close the loop formed 
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from the blank. By inclining the inner faces of 
the lips as explained, such difficulty is avoided. 
The described interengaging and interfitting 

arrangement facilitates proper alignment of the 
portions f 9 and 20 of the field member and has 
the effect of Substantially interlocking the parts 
against displacement. To inore Securely lock the 
partS in a SSembled relation, the lapping lips 9d. 
and 20d, may readily be welded or spot-welded 
together as indicated at 25, 25. 
A pole piece 26 of Suitable magnetic metal is 

of generally cylindrical shape, but is provided at 
its rear end With a tapered portion 26d. which is 
adapted to fit the tapered opening 4 in the rear 
Or back part 2 of the field member. The open 
ings 3 and 4 are preferably simultaneously 
inachined to finished sizes by suitable means 
Such as a reanner which may embody a tapered 
end portion Which Will provide the desired taper 
in the Opening 4 and which will ream the open 
iing 3 to predetermined size co-axially aligned 
With the tapered opening 4. Reamers embody 
ing the necessary two parts for simultaneously 
reaming the Said openings are well known tools 
and therefore not illustrated. 
When the pole piece 26 is inserted, a magnetic 

coil 35 is also assembled in place. 

through which the pole piece 26 may be passed. 
The fit of the pole piece 26 in the sleeve of the 
coil 35 is preferably a fairly Snug but removable 
fit. The pole piece is inserted, tapered end first, 
through the voice coil opening 3 until the 
tapered end seats in the tapered opening 4. 
When the pole piece is inserted as explained, the 
tapered rear end of the pole piece fits and is 
Seated in the tapered opening 4 with such accu 
racy that the front or outer end of the pole piece 
is incidentally accurately positioned in its pre 
determined centered relation with the front wall 
Opening 3. The described seating of the pole 
piece constitutes a self-centering or aligning 
arrangement for the pole piece which eliminates 
the otherwise normal requirement that a center 
ing gauge be used on the outer end of the pole 
piece during its assembly with the field member. 
To lock the pole piece in assembled relation 

With its front end centered as explained, the 
pole piece is provided at its rear end with a suit 
ably tapped Opening 27 adapted to receive a 
Screw 28. The cupped member 5 is of such 
depth as to provide space 29 into which the rear 
end of the pole piece may be pulled when the 
Screw 28 is tightened to pull the pole piece 
tightly to its seat on the tapered wall of the 
Opening 4 and the cupped member 5. 
To complete the loud speaker, a suitable more 

or leSS cone-shaped, sheet metal frame 3) is Spot 
Welded or otherwise attached to the front wall 
of the field member and the more or less con 
Ventional loud Speaker cone or tympanum 3 is 
suitably Secured to the rim of the frame 36. The 
inner portion or apex of the tympanum 3 is p'O- 
Vided With a cylindrical extension 32 which car 
ries the usual so-called voice coil 33. The voice 
coil 33 is Supplied with the varying voice currents 
through the agency of a transformer 34 which 
is carried by a Suitable bracket also secured to 
the field member by welding or otherwise. 
The inner or apex end of the tympanum 3 is 

desirably Supported by a spider 34. The spider 3i 
is of generally elongated shape and is mounted 
at its ends On Seats Such as indicated at 36, 3G, 
formed in the leg portions 37, 37 of the frame or 

The coil 35 
is normally Wound on a suitable sleeve element. 
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2,174,355 
ing portions of the legs 37, 37, forwardly or out 
wardly as clearly shown in Figs. 7 and 8, and on 
opposite sides of the seats 36 auxiliary seats or 
rest portions 38, 38 are provided. The auxiliary 
portions 38 are provided with openings as indi 
cated at 39 for receiving tapered end portions 40 
of spider clamping members 4. The members 4 
are also formed of sheet metal and may be very 
inexpensively punched out and stamped to the 
illustrated form. The seats 36 are provided with 
tapped openings 42 for receiving fastening ScreWS 
43 which securely clamp the member 4 and under 
lying end portion of the Spider 34 to the respective 
Seats 36. The clamping member 4 being an 
chored against rotation by the entrance of its 
end portions in the openings 39 serves to prevent 
transmission of the rotary movement of the Screw 
to the spider 34. In this manner there is no 
tendency to strain or distort the Spider as an in 
cident to tightening the screw 43. It is preferable 
that the ends 40 of the clamping member 4 be 
somewhat tapered across their widths and of such 
width relative to the openings 39 that the clamp 
ing member will be Supported at its ends to pro 
wide adequate Space betWeen the clamping mem 
ber and the underlying seat 36. When the screw 
43 is tightened, the clamping member 4 is 
adapted to flex sufficiently to permit the same to 
be tightly clamped against the Spider. 
The legs 40, 40 of the bridge-like clamping 

member are, as already indicated, preferably of 
sufficient length to support the clamping member 
in such spaced relation to the seat 36 that the 
underlying spider portion will not be contacted 
by the clamping member until the flat under 
side of the clamping Screw head is in full flat 
engagement with the top of the clamping mem 
ber and has been tightened sufficiently to flex the 
clamping member to some extent. The clamping 
member Will not normally yield to the pressure 
Of the screw until after the screw has said full 
contact with the clamping member. In aSSemi 
bling these parts, the clamping member may, 
in some instances, assume a tilted or angular po 
sition in which one of its side edges is nearer 
the spider than the other. However, the described 
arrangement insures the straightening up of the 
clamping member before any portion thereof Will 
engage the spider. Hence, accidental cutting or 
damaging of the spider by engagement therewith 
of said clamping member, will not readily Occur. 
If desired, this protective effect may be somewhat 
amplified by forming in the clamping member, a 
boss-like seat pressed from the clamping member 
toward the spider. Such a boss-like seat would 
also serve to definitely limit the metallic contact 
area between the clamping member and Spider aS 
is effected by the boss-like seat 36 already re 
ferred to. 
The central portion of the spider 34 embodies 

an enlarged aperture portion which Snugly re 
ceives the voice coil portion of the tympanum in 
the conventional manner. 
As indicated at 44 in Fig. 7, the legs 37, 37 of 

the frame 30 are spot-welded to the front Wall 
of the field member. 

In Fig. 9, the field member is shown as of 
slightly different construction from that above 
described, as is also the seat for receiving an end 
of the Spider. 

In the arrangement shown in Fig. 9, the field 
member 0 is formed of a sheet metal blank which 
is initially stamped out in the form illustrated in 
Fig. 10. As shown in Fig. 10, the blank embodies 
a back wall portion designated 45, provided with a 

punched in opening 46, end walls 47, 47 and end 
sections 48 and 49 respectively, which together 
constitute the front wall of the field member. As 
indicated, the end portion 48 is provided with a 
semi-circular recess 50 disposed centrally of the 
end of the blank and a pair of dove-tail shaped 
tongues 5, 5. The opposite end of the blank is 
also provided with a semi-circular recess 52 dis 
posed centrally of the width of the blank and a 
pair of dove-tail shaped recesses 53, 53, respec 
tively, disposed on opposite sides of the recess 52. 
The recesses 50, and the tongues 51, 5, are re 
Spectively complementary to the recesses 52 and 
53, 53. 
The Second step in forming a field member 

from the blank illustrated in Fig. 10 is to bend 
down the end portion 49 to substantially right 
angles to the main body portion of the blank and 
the end portion 48 to an angle somewhat less 
than 90 degrees, substantially as illustrated in 
Fig. 11. A third step is illustrated in Fig. 12, 
where the end portions 47, 47 are bent to right 
angular relation to the central portion 45. A 
final step consists in further bending the end por 
tion 48 of the blank into co-planar relation with 
the end portion 49, in which position the dovetail 
shaped tongues 5 will enter and lock with the 
dovetail shaped recesses 53. The dovetail tongues 
and slots are made of such relative proportions 
that when they are interengaged, as shown in 
Fig. 13, the meeting ends are more or less jammed 
into one another so that there is tight, intimate 
engagement between the ends of the walls. 
The hole 46 may be employed for guiding pur 

poses as indicated in connection with Fig. 2, dur 
ing any of the forming operations where such use 
is feasible, and it will of course be evident that 
the procedure may be inverted, i. e., the blank 
ends bent upwardly instead of downwardly, to 
meet practical considerations in press mainte 
nance and operation. 

Suitable punch-press squaring operations may 
be employed for insuring the desired Squareness 
of the field member when formed either in the 
manner illustrated in Figs. 2 to 6 inclusive, or 
Figs. 10 to 13 inclusive. 

Because of the increased area of contact be 
tween the meeting ends of the blanks, incident to 
the described end connections, certain desirable. 
electrical effects are obtained. It also will be 
apparent that by effectively interlocking the 
meeting ends of the blanks as described, the 
practicability of forming accurately, co-axially 
aligned core and voice coil openings in the front 
and back of the field member is enhanced. 
As shown in Fig. 9, a seat 54 is pressed outward 

ly from the leg 37 of the tympanum supporting 
frame, the seat in this instance being of sub 
stantially the same Shape as that illustrated in 
Fig. 7, but without the auxiliary seats on its op 
posite sides. This form is all that is required 
When the spider element 34 is secured in a con 
ventional manner which does not contemplate 
a non-rotating clamping element Such as that 
above described. 
In Fig. 14, a magnetic core 26 is illustrated as 

being mounted in the back wall 2 of a field men 
ber so that the core may be removed rearwardly 
from the loud Speaker, instead of forwardly there 
from as in the arrangement shown in Fig. 1. 
According to the construction shown in Fig. 14, 
the rear wall of the field member 2 is provided 
With a forwardly tapered opening 55, the width of 
which is extended by means of a flange member 
56. Because of the relatively slight taper re 
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4 
quired, the member 56 and also the member 5 
above described may be made of relatively thin 
Sheet metal without materially impairing the 
Strength of the cylindrical flange portion of the 
member at its outer end. In the arrangement 
shown in Fig. 14, the core member 26 has its rear 
end provided with a forwardly tapered portion 
Which is designed to fit the tapered opening 55 
and its extension and to be inserted therein by 
passing the core element forwardly through the 
opening 55. A cap 57 provided with an internally 
Screwthreaded flange 58 engages Screwthreading 
provided on the outer surface of the cylindrical 
flange part of the member 56. By tightening the 
cap 5 on the member 56, the core element 26 is 
of course held tightly to its seat. The latter Seat 
is of course formed in coaxial alignment With the 
voice coil opening in the front Wall of the field 
member so that the rear end seating of the core 
will serve to maintain the front end in proper CO 
axia relationship to the voice coil opening. 
The described structure is especially advanta 

geous first, in that the manufacturing operations, 
especially in respect of the production of the field 
member f) are very simple and inexpensive to 
perform, secondly the structure is advantageous 
in that the field member provides an efficient 
magnetic flux circuit, thereby adding to the ef 
ficiency of the loud speaker. The efficiency of 
the magnetic flux circuit is due in considerable 
measure to the adequate connection between the 
meeting ends of the blank when formed into the 
closed loop as illustrated. Another advantage 
of the described structure is that the pole piece 
36 may be readily removed by a repair man in 
the fieid so as to avoid the usual requirement of 
taking the loudspeaker into a shop Or factory for 
repair or replacement of Such a part as the field 
coil 35. By facilitating the removal of the pole 
piece in the Inanner explained, a repair man in 
the field may very readily replace the coil 35. 
Other advantages of the described structure Will 
aiso be apparent to those skilled in the art. 
The specific form of the invention illustrated 

in Figs. 9 to 13 inclusive which employs interlock 
ing dove-tail tongues and recesses on the Opposite 
ends of the field magnet blank is not Specifically 
claimed in this application, but forms the Sub 
ject matter of a later application filed by me 
October 17, 1936, Serial No. 106,093, and forming 
a continuation in part of this application. 
Changes in the construction may be made With 

out departing from the spirit of the invention, the 
Scope of which should be determined by reference 
to the following claims, the same being con 
Strued as broadly as possible consistent with the 
state of the art. 

claii: 
1. In a loud speaker, a magnetic field member 

having Spaced front and back parts provided With 
Substantially co-axially alined apertures One of 
which is tapered, a pole piece disposed substan 
tially co-axial With said apertures and having 
one end thereof tapered to fit and seated in said 
tapered aperture and its other end positioned in 
the other aperture in Spaced relation to the Wall 
of the latter, removable means for forcing the 
tapered end of said pole piece to a tight fit in 
said tapered aperture and said tight fit forming 
the Soie Support of Said pole piece, and a magnet 
Winding removably mounted on said pole piece 
between Said front and back parts, the arrange 
ment being Such that when said forcing means 
is removed the pole piece may be withdrawn 
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through said other aperture to thereby facilitate 
removal of Said winding. 

2. In a loud Speaker, a magnetic field member 
having Spaced front and back parts connected at 
both ends and provided with substantially co 
axially allined apertures, the aperture in said 
back part being tapered rearwardly, a pole piece 
disposed. Substantially co-axial with said aper 
tures and having its rear end tapered rearwardly 
to fit and Seated in said tapered aperture and 
its front end positioned in the opening of said 
front part in Spaced relation to the wall thereof, 
removable means for forcing the tapered end of 
Said pole piece to a tight fit in said tapered aper 
ture and said tight fit forming the sole support of 
Said pole piece, and a magnet winding removably 
mounted on Said pole piece between said front 
and back parts, said aperture in the front part of 
the field member being of such size that the pole 
piece may be inserted and withdrawn there 
through to and from its seat in the tapered aper 
ture, Whereby removal of said winding from the 
field member is facilitated. 

3. In a loud Speaker, a magnetic field member 
having relatively Spaced, integrally connected 
front and back parts provided with substantially 
Co-axially aligned apertures, the aperture in said 
back part being tapered rearwardly, a pole piece 
disposed Substantially co-axially with said aper 
tures and having its rear end tapered and seated 
On the Wall of said tapered opening and its front 
end positioned in the opening of said front part 
in Spaced relation to the Wall thereof, a cupped 
Washer overlying the rear end of said pole piece 
in Spaced relation thereto and having a marginal 
portion bearing on Said back part, a screw extend 
ing through Said washer and threaded into said 
pole piece for pulling and holding the latter to 
its Seated position in Said tapered opening, and a 
magnet Winding removably positioned around 
Said pole piece between said front and back parts 
of Said magnetic field member, the opening in 
Said front part being large enough to permit said 
pole piece to be Withdrawn therethrough so as to 
facilitate removal of said Winding. 

4. In a dynamic loud Speaker, a field magnet 
Structure comprising a strip bent into the form 
Of a continuous rectangular loop open at each 
Side, said strip having tWO round openings which 
are in alignment When the strip is formed into 
Said loop, and a pole mounted in one of said 
Openings in the loop and having a free end Within 
the other opening in the loop to provide space 
for a Voice Coil, Said bent Strip being provided 
With abutting inter-fitting stepped ends autog 
enously Secured together by Spot Welds to con 
Stitute the loop, the Welded joint being located 
at an intermediate position at one of the sides of 
the rectangular loop. 

5. In a dynamic loud Speaker, a field magnet 
Structure comprising a Strip bent into the form of 
a continuous rectangular loop open at each side, 
Said Strip having a pair of openings which are in 
pre-determined alignment when the strip is 
formed into Said loop, and a pole mounted in one 
of Said Openings in the loop and having a free 
end Within the other opening in the loop to pro 
Wide Space for a voice coil, said bent strip being 
provided with abutting, inter-fitting stepped ends 
autogenously joined to constitute the loop, the 
joint being located at an intermediate position at 
one of the sides of the rectangular loop. 

6. In a dynamic loud speaker, a field magnet; 
Structure comprising a strip bent into the form of 
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a continuous, rectangular loop open at each side, 
said strip having a pair of openings which are in 
pre-determined alignment when the strip is 
formed into said loop, said bent strip being pro 
vided with abutting, inter-fitting stepped ends 
autogenously joined to constitute the loop, the 
joint being located at an intermediate position at 
One of the sides of the rectangular loop. 

7. In a loud speaker, a magnetic field member 
having spaced front and back parts provided With 
Substantially co-axially aligned apertures, one of 
which is tapered, a pole piece disposed Substan 
tially co-axial With said apertures and having 

5 
one end thereof tapered to fit, and seated in, 
said tapered aperture and its other end posi 
tioned in the other aperture in Spaced relation to 
the wall of the latter, renovable means for forc 
ing the tapered end of said pole piece to a tight 
fit in said tapered aperture and said tight fit 
forming the sole Support of said pole piece be 
tween said front and back parts, the arrangement 
being such that when said forcing means is re 
moved the pole piece may be withdrawn to there 
by facilitate removal of Said Winding. 
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