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The invention relates to improvements in 
loud speaker units. It is of particular value 
in connection with loudspeakers of the “cone' 
type, although the construction may be em 

s Bloyed in other types of telephones, the term 
“telephone” being used to include any elec: 
trical device designed to transform electrical 
current impulses or waves into sound. 
The object of the invention is to provide 

10 a telephone unit of high efficiency, simple de 
sign, economical construction, quick accessi bility, great durability, capable of being as 
sembled cheaply, rapidly, and having the 
ability to withstand hard service. o 
In the drawings which illustrate a specific 

application of my invention to a cone speaker, 
Fig. 1 is a vertical section through the 

structure, the supporting frame work being 
omitted, 

20 Fig. 2 is a section taken on the line 2-2 
of Fig. 1. 

Fig. 3 is a section taken on the line 3-3 
of Fig. 1. o 

Fig. 4 is an explosion perspective showing 
25 the pole pieces and the spool in dissociated 

position. o s 

Fig. 5 is a fragmentary axial section 
through the spool. 

Fig. 6 is a section taken on the line 6-6 
30 of Fig. 5, and 

Fig. 7 is a section taken on the line 7-7 
of Fig. 5. 

Referring to the drawings, 10 represents 
the paper cone of the speaker and 11 repre 
Sents an elongated horseshoe magnet of the 
permanent type. The limbs or poles 12 of the 
horseshoe magnet 11 are parallel and pro 
ject upwardly as shown best in Fig. 2. 
The poles 12 of the permanent magnet are 

made with corresponding side surfaces in a 
common plane so as to furnish co-planar Sup 
ports for the flanges of the pole pieces 13 
and 14. These pole-pieces are duplicates of 
each other, comprise stampings of magnetic 
iron or steel and are rigidly secured to the 
magnet poles 12 by means of bolts 15 and 16. 
Each of the pole pieces 13 is made with an 
extension 17 turned down at right angles to 
the flange portion of the pole piece and the 

50 said extension 17 has its extremities also bent 
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at right angles so that said ends form spaced 
limbs 19 and 20. It will be observed that be 
cause of the manner of assembly of the pole 
pieces opposite each other on the limbs 12 of 
the permanent magnet il, the limbed por 
tions of said pole pieces overlap slightly at 
their adjacentends and said limbed portions 
are spaced apart a distance GAE equal 
to the thickness of the sheet metal of which 
the pole pieces are constructed. 
The coil or winding 21 by which the unit 

functions is made of a barrel 22 and a pair of 
ends or heads 23. The heads 23 are made of 
sheet bakelite and the barrel 22 is of sheet 
brass, folded into the form of a rectangular 
tube, the edges of the sheet being slightly 
Separated to form an open seam 24. 
In order to hold the heads 23rigidly on the 

barrel 22 and to preventinwardsliding move 
ment of the heads on the barrel, the heads have rectangular apertures therein, the length 
of the apertures being less than the external 
major dimension of the rectangular cross sec 
tion of the barrel as shown best in Fig. 7, so 
that the ends 25 of the short sides of the rec 
tangular barrel will abut against the inner 
faces 26 of the heads. 
The rectangular apertures in the heads are, 

however, as to their width or minor dimen. 
Sion made wide enough to slip over the pro 
jecting ends 27 of the sides of the rectangular 
barrel 22, said extensions or projections 27 
being made long enough to extend beyond 
the exterior surfaces of the heads so that they 
can be bent over at right angles as shown at 
28 to prevent outward movement of the heads 
on the barrel. 
The barrel 22 serves as an enclosure and 

support within which the armature 29 is piv. 
otally mounted to cooperate with the spaced 
overlapping portions of the limbs of the pole 
pieces. Said pivotal mounting of the arma 
ture comprises a length of resilient wire se 
cured in one side of the barrel 22 at the center 
thereof. As shown best in Figs. 5 and 6, the 
length of wire being originally U-shaped, has 
its spaced legs 30 inserted through apertures 
drilled or punched in the side 31 of the barrel, 
said legs 30 also extending through apertures 
in the armature spaced to correspond with the 100 
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spacing of the legs 30. After the armature 
929 positioned or blocked in the cen 
ter of the barrel, the wire staple is locked by 
soldering to the side 31 as shown at 82 and by bending over the ends 88 as shown, said 
ends being subsequently soldered to the arma 
ture 29 as indicated at 84. Access is provided 
through an opening 35 in the side 86 of the AEF said opening being preferably merely 
an enlargement of the slit 24. After the staple 
has been locked to the barrel and to the arma 
ture, the blocking is removed and the arma 
ture is then free to vibrate within the barrel. 
One end of the armature 29 projects from 

the barrel merely a sufficient distance to prop 
erly cooperate with the limbs of the pole 
pieces. e other end of the armature is 
made somewhat longer and is drilled to ac 
commodate a wire 3 which connects the de 
E. ends of a S. of spaced phosphor 
ronze springs 88. Said wire 87 is secured to the projecting end 39 of the armature by 

means of solder 40 and it is similarly con 
nected to the inding ends of the phosphor 
bronze ES w Said SE or bronze springs 38 are made 
with attachment lugs 41 which are secured 
to the upper limbs 19 of the rety pole 
pieces by means of screws 42. The springs 
38 are preferably curved in cross section 
through the major portion of their length so 
that there will be no substantial flexing of 
the same except at points 43 adjacent to the 
attachment lugs 41. 
The vibrations transmitted to the arma 

ture 29, wire 37, and springs 38 are trans 
mitted to the center of the cone 10 by means 
of a rod or wire 44, one end of which is sol 
dered or otherwise secured at 45 to the cen 
ter of one of the springs 38, while the outer 
end of said wire 44 is secured by means of a 
screw 46 in a hub 47 suitably mounted at the 
apex of cone 10. 
An important feature of the invention re 

sides in the manner by which assembly of the 
structure is rapidly and conveniently effected 
and in the of the various parts of the 
structure to accommodate themselves to me 
chanical inaccuracies and EE inac 
curacies in the relative positions of the pole 
pieces 13 and 14. It is well known that where 
permanent magnets are employed, it is nec 
essary to do the machine work on same prior 
to the hardening and tempering process 
which may result in a slight warping or other 
distortion. To secure these desirable fea 
tures, the l is supported by and posi 
tioned in the pole pieces in the following 

Referring for example, to Figs. 1 and 4, it 
will be seen that the limbs 19 and 20 of each 
of the pole pieces are spaced apart to strad 
dle and fit over the spool so that the latter 
cannot move or slide between the limbs 19 
and 20 in a direction parallel with the spool 
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axis. The spool is positioned as to other 
movement by means of the dowel rods 48 
which extend through apertures drilled in the 
limbs 19 and 20 of the pole pieces and be 
tween the latter parallel with the axis of 
the spool. Said rods 48 are spaced radially 
from the axis of the spool and on opposite 
sides of the latter so as to avoid the winding 
21 and fit in small notches 49 in the opposite 
edges of the heads 23. 

t will be seen therefore, by inspection of 
the figures that when the parts are placed in 
EE assembled position, if there happen to 

any slight inaccuracies of any of the parts 
of the structure, which would cause offsetting 
of the pole pieces, i.e. a displacement of their 
relative positions in a direction parallel to 
the flanges 13, the only result will be a slight 
pivotal action of the spool on the dowel rods 
48 at a distance slightly less than the distance. 
which is theoretically desired, when the pole 
pieces are bolted to the limbs of the perma 
nent magnet, the dowel rods 48 will serve to 
clamp the rigidly and prevent any 
movement of the spool in a direction lateral 
of the spool axis. 
Each of the pole pieces is formed with an 

apertured lug 50 to serve as a support for the 
insulated binding 
minals 52 of the spool winding are connected 
in a well known manner. 
The duplex arrangement of the springs 38 

has some advantages over the ordinary sim 
ple single spring arrangement of former de 
vices of this character. I have found that 
with punched springs the characteristic of 
the spring when flexed from its normal posi 
tion in one direction, differs substantially 
from the characteristic of the spring when it 
is flexed in the other direction from normal 
Fi For this reason, a punched spring 
as a variable characteristic throughout its 

range of movement between its extreme po 
sitions of flexing. In the construction here 
in shown this difficulty, which is found to in 
terfere somewhat with the tone of the in 
strument, is overcome by employing two 
punched springs on opposite sides of the ar 
mature, the springs being reversed in position 
so that the variations in the spring charac 
teristic of the respective springs cancel each 
other. 
The duplex spring arrangement also fur 

nishes a somewhat better support than if a 
single spring is used and it enables somewhat 
more flexible springs to be employed than in 
the case of a single spring. The parts are also 
more easily held in position. 

It will be seen that the unit is constructed 
of a comparatively small number of parts and 
such parts are of simple form capable of be 
ing constructed rapidly and economically. 
The assembly of the structure may be effected 
with corresponding ease and economy and 

posts 51 to which the ter 
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without the necessity of employing special 
high priced skilled operators. 

he details of construction being illustra 
tive of only a single form of the invention, 

: the scope of the invention should be deter 
mined by reference to the Rid claims which are to be construed as broadly as pos 
sible, consistent with the state of the art. 
I claim as my invention: 
1. In a telephone, the combination of a 

magnet, a winding, a spool for said Winding, barrel with heads rigidly 
mounted on said barrel, an armature pivotal 
ly mounted within the barrel and having its 
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ends protruding therefrom, pole pieces re 
spectively mounted on the poles of the mag 
net and each provided with a pair of limbs 
spaced to include, fit over the ends of, and 
serve as a support for the spool, the limb 
portions of said pole pieces extending in 
wardly from the respective poles of the mag 
net into mutually overlapping relation, said 
overlapping polepieces being spaced proper 
ly to co-operate magnetically with the ends 
of the armature, and means carried by said 
limbs having pivotal engagement with said 
spool ends for locking the spool against nove 
ment laterally relative to the axis of the spool, 
said pivotal engagement serving to facilitate 
mounting of the coil and pole pieces on the 
poles of said magnet with the axis of the spool 
properly positioned relative to the pole pieces. 

2. In a telephone, the combination of a 
magnet, a winding, a spool for said winding, 

; having a tubular barrel with heads rigidly 
mounted on said barrel, an armature piv 
otally not inted within the barrel and having 
its ends protruding therefron, pole pieces 
respectively mounted on the poies of the nag 
net and each provided with a pair of limbs 
spaced to include, fit over the ends of, and 
serve as a support for the spool, the limb 
portions of said pole pieces extending in 
wardly from the respective poles of the mag 
net into mutually overlapping relation, said 
overiapping pole pieces being spaced prope. 
ly-to co-operate magnetically with the ends 
of the armature, and means respectively pro 
vided on the spool and the pole pieces ior 
positioning the axis of the spooi. 

3. In a telephone, the combination of 8. 
magnet, a winding, a spool for said winding, 
having a tubular barrel with heads rigidly 
mounted on said barrel, an armature pivotal 
ly mounted within the barrel and having its 
ends protruding therefrom, pole pieces re 
spectively mounted on the poles of the mag 
net and each provided with a pair of limbs 
spaced to include, fit over the ends of, and 
serve as a support for the spool, the limb 
portions of said pole pieces extending in 
wardly from the respective poles of the mag 
net into mutually overlapping relation, said 
overlapping pole pieces being spaced proper 
ly to cooperate magnetically with the ends 

of the armature, and means respectivel pro 
vided on the spool and the polepieces for po 
sitioning the axis of the spool and locking the 
latter against rotation. 

4. In a telephone, the combination of a 
magnet, a winding, a spool for said wind 
ing, having a tubular barrel with heads 
rigidly mounted on said barrel, an armature 
pivotally mounted within the barrel and hav 
ing its ends protruding therefrom, pole pieces 
respectively mounted on the poles of the mag 
net and each provided with a pair of limbs 
spaced to include, fit over the ends of, and 
serve as a support for the spool, the limb 
portions of said pole pieces extending in 
wardly from the respective poles of the mag 
net into mutually overlapping relation, said 
overlapping pole pieces being spaced proper 
ly to cooperate magnetically with the ends 
of the armature, and means respectively pro 
vided on the spool and the pole pieces for 
poistioning the axis of the spool and locking 
the latter against rotation, said axis position 
ing means comprising separate parts spaced 
radially in opposite directions from the axis 
of the spool and each permitting a pivotal 
movement of the spool on each pole piece 
around said part, thereby to permit assembly 
of the structure with the pole pieces at dif 
ferent distances apart. 

5. In a telephone, the combination of a 
permanent magnet, provided with pole pieces, 
8.0 armature adapted to vibrate between said 
poie pieces, a winding surrounding the arma 
ture, two similar springs each secured to one 
of the poie pieces, and straddling the wind 
ing, 2nd means connecting the armature and 
the ends of the springs or causing said last 
mentioned three parts to move in the same di 
Tectioza. 

. In 2. 3 {elephone, the combination of 3. 
nei magnet, provided with pole pieces, 

£2re adapted to vibrate between said 
e pieces, a Winding surrounding the arma 
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ture, two similar E-shaied springs opposite: y : 
disposéd with ileir limbs substantially parai. 
lel, extensing over outside of and at opposita 
sides of the wilding and being secured to 
the pole pieces. 2 ind inextensible means con 
inecting the end of said armature and the ends 
of the springs for causing said last mentioned 
three parts to move substantially in line and 
in the same direction, 

'. In a telephone, he combination of a 
permanest -shaped magne, an electric coil 
unit incliding an armature, and means for 
mounting said coil unit, on said magnet com. 
prising a pair of like poie pieces, respectively 
including flange portions adapted to be po 
sitioned against poplanar faces of the respec 
tive poles of said magnet, each pole piece 
having a limb offset laterally from the plane 
of its flange and extending in the direction of 
the latter for supporting said coil unit, the 
respective limbs of Said pole pieces extending 
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into mutually overlapping relation and serv 
ing, as extensions of the respective poles of 
said magnet between which extensions said 
armature is actuated. . 

8. In a telephone, the combination of a magnet, a winding, a spool for said wind 
ing including a tubular barrel and heads 
mounted on said barrel, a pivotally mounted 
armature extending through said barrel and 

o having its ends protruding therefrom pole 
pieces respectively mounted on the poles of 
said magnet and each provided with a pair 
of limbs spaced to include, fit over the ends 
of and serve as a support for the spool, the 

is limb portions of said pole pieces extending 
inwardly from the respective poles of the 
magnet into mutually overlapping relation, 
said overlapping pole pieces being spaced to 
cooperate magnetically with the ends of the 

eo armature, and means carried by said pole 
pieces for engaging peripheral portions of 
said spool heads for positioning the axis of 
the spool. 
July 15, 1927. 

s CHARLES A BOTTORFF. 


