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This invention relates to a duplex electro 
magnetic vibratory unit especially for_use 
as a loud speaker, and its principal objects 
are to provide an instrument which shall: 

5 First. Be faithfully responsive to the most 
delicate tones and tone variations. 

Second. Be equally as responsive to the 
heavy tones with extreme variations. 

Third. Be sturdy in construction and 
10 therefore free from operating troubles. 

Fourth. Keep the vibratory member or 
members free from a super-imposed tension 
in . 

Tifth. Be compact, and simple to manu 
15 facture. ' 

These objects are attained to an eminent 
degree by (a) distributing the magnetic flux, 
operative on an armature, over substantially 
the entire main super?cial area thereof, in 
stead of concentrating the ?ux on only frac 
tional parts of this area; (b) constructing 
the spool of the electromagnet in a novel 
manner to obtain strength, and to accommo 
date the pole pieces and magnetic conductors 

' by which the unique distribution of the ?ux 
is accomplished; (c) magnetizing the pole 
pieces by induction simultaneously with the 
armature, in addition to the magnetization 
thereof by the usual permanent magnet; (cl) 
mounting the diaphragm so that the pressure 
of the confining members shall be uniform 
under all temperature conditions. 
The armature and mounting constituting 

the subject of a separate application for 
U. S. patent filed by me September 24, 1926, 
Serial No. 111.455, is designed to be used in 
conjunction with the present invention, for 
obtaining the best results. 
The features of this invention for which 

the protection of Letters Patent is desired, 
are collectively grouped in the claims which 
conclude this speci?cation. , 

In the drawing, illustrating merely one 
embodiment of this invention: 

Fig. 1 represents a top plan; 
Fig. 2, an elevation in the direction of 

the arrow 2, Fig. 1; 
Fig. 3, a section on line 3, Fig. 1; 
Fig. 4, a fragmentary section on line 4:, 

Fig. 1; 
Figs. 5 to 8, details of the spool structure 

and pole pieces only, Fig. 5 being a section 
on line 5, Fig. 7; 
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Fig. 6, a section on line 6, Fig. 5; 
Fig. 7, an elevation in the direction of 

arrow 7, Fig. 5; 
Fig. 8, a section on line 8, Fig. 5, part 

broken away. 
Referring to the drawing, 40 indicates a 

base having the ferrule 411 for connecting to 
the usual horn *or other amplifying device 
(not shown). 
Mounted on the base is a cap 44: which 

latter is recessed to receive the diaphragm 
Zl5 as well as the raised annular portion 46 
of the base which bears against the circum 
ferential margin of the diaphragm. Screws 
4? have the body 48 shouldered to bear 
against the lower face of cap 114 and are 
drawn tightly against the face of the cap 
by means of the threaded end 49. Springs 
50 exert uniform pressure upon the marginal 
bearing area of the diaphragm, thereby elim 
inating evils resulting from gripping the 
diaphragm too tightly, or having it too loose, 
especially from changes in temperature. 
On the cap 414 are mounted U-shaped 

permanent magnets 31 having their poles 311 
of the same polarity opposed to, and slightly 
spaced apart from, each other. These mag 
nets are clamped down tightly by means of 
the U-bolts 52, whose legs 53 pass through 
holes in the cap 44 and secured by the nuts 
54;, the latter being disposed in blind recesses 
in the under side of the cap. Lugs 42 hav 
ing holes ~13 may be provided for fastening 
the cap to any suitable supporting structure 
such as a cabinet. 
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Held between the legs of the magnets 31 - 
at their polar extremities and clamped in 

- place by bolts 52, is the spool 55, which has 
a number of new features, and forms an im 
portant part of the electromagnet. The 
spool 55 is made up of the body sleeve 10 
(Figs. 5 to S) and the body ?anges 12 which 
parts may be made of non-magnetic ma~ 
terial such as brass, and be united to each 
other by soldering their contacting surfaces 
to each other as at 56. Pole pieces 57, pref 
erably made of silicon steel, extend through 
the sleeve from end to end, substantially 
parallel to the surfaces of the armature 
(Figs. 2 and 3) in its neutral position. 
Each pole piece may be united to the corre 
sponding inner surface of the sleeve by 
soldering, as at 58. 
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In intimate contact with the pole pieces 
57, are the magnetic conductors 14 and 141, 
which may be made of iron and held rigidly 
in place by soldering as at 60, to the ?anges 
12 of the spool. Pins 17 are rigidly fas 
tened in the pole pieces and sleeve, and have 
the notched faces 19 for receiving the arma 
ture. The armature is held in place by 
means of the spring rigging, consisting of 
the tie 26, the yoke 27, and the spring bar 
28 having cradles 3O integral with the legs 
301 which are mounted in the spool 55 as 
indicated in Figs. 1, 2 and 3, and as described 
in detail in my other application for patent, 
previously mentioned herein. 
A gap 6]. may be cut through the ?anges 

and. sleeve of the spool, bifurcating it to 
admit the tie 26 and to prevent the Vformav 
tion of transformer currents in the spool 
structure due to the action of the electromag 
net coil. 
The position of the armature within the 

spool is indicated by dotted lines in Fig. 6, 
which, together with the showing in Figs. 
2 and 3, makes clear the fact that the main 
superficial area of the armature is substan 
tially equal to, and superposed in registry 
with, the main super?cial areas of the pole 
pieces, so that the magnetic ?ux in bridging 
the gap from one-set of pole pieces to the 
other set, virtually permeates the armature 
at every point thereof. 
In operation, the magnetic flux from one 

pair of similar poles of both permanent mag 
nets, follows the conductors to and through 
the corresponding pole piece, and is applied 
over substantially the entire superposed and 
registering area of the armature, as just de 
scribed, reaching the opposite pair of simi 
lar poles through the armature, through the 
opposite pole piece and through the oppo 
site conductor, thus completing the mag 
netic circuit. This arrangement makes ex 
tremely favorable use of the magnetic en 
ergy. 
The coil 62 of the electromagnet is wound 

upon the spool 55 and the electromagnet ac 
tion is such that the pole pieces and the arm 

' ature are inductively in?uenced simultane 
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ously, with the result that slight variations 
in the electric current exercise a relatively 
large unbalancing effect on the armature and 
hence on the diaphragm also. 
Uusing two permanent magnets arranged 

as clearly shown in Fig. 2, produces an inde— 
pendent magnetic circuit in each half of the 
said unit and results in a particularly strong 
and advantageous magnetic action upon the 
armature, whose motion is transmitted to the 
diaphragm through tie 70. 

‘While a speci?c embodiment of this inven 
tion is herein shown and described, it is to 
be clearly understood that the detailed parts 
thereof, may, ‘or may not, be shown in the 
preferred forms, and further, that the pre 

ferred forms may be varied from time to 
time, as the development of this invention 
and the arts with which it is identi?ed, 
progress. Therefore, that which forms an 
essential and characteristic part of this in 
vention will be readily discernible from the 
claims in which its spirit is generalized. 
Having fully described my invention what 

I claim is: 
1. An electromagnetic vibratory unit, com 

prising an oscillating armature, pole'pieces 
having their principal super?cial areas lying 
in planes on opposite sides of, and substan 
tially parallel to, the plane of said armature 
in its neutral position, a. source of magnet— 
ism, an armature operatively positioned be 
tween the said pole pieces, and an electro 
magnet arranged to inductively influence 
said armature. 

An electromagnetic vibratory unit com 
prising a permanent magnet, pole pieces sub 
stantially parallel to each other, an arma» 
ture operatively positioned between the pole 
pieces, an electro-magnetic coil arranged to 
in?uence said armature and pole pieces si 
multaneously, and magnetic conductors ex 
tending from the poles of said permanent 
magnet to the said pole pieces. 

3. An electromagnetic vibratory unit com 
prising an electro-magnetic coil having an 
aperture therethrough, an armature opera 
tively positioned within said aperture, pole 
pieces spaced apart from and paralleling 
said armature on either side thereof, and a 
source of magnetism arranged to maintain 
a magnetic flux in said pole pieces. 

4. An electromagnetic vibratory unit com} 
prising an electro-magnetic coil having an 
aperture substantially through the center of 
winding thereof, an armature mounted to 
oscillate within said aperture, pole pieces 
substantially paralleling the said armature 
in its neutral position, and means for estab 
lishing a magnetic flux in said pole pieces. 

5. An electromagnetic vibratory unit com 
prising a coil having a sleeve, pole'pieces 
spaced apart from and paralleling. each other 
within said sleeve, forming integral parts 
thereof; flanges at both extremities of said 
‘sleeve, magnetic conductors closely contact 
lng said pole pieces and forming integral 
parts of said flanges, and U-shaped perma 
nent magnets having their poles contacting 
the said conductors. I 

6. _ An electromagnetic vibratory unit com 
prising Ushape permanent magnets, a spool 
held between the legs thereof, said spool hav 
ing a non-magnetic sleeve, pole pieces lying 
wholly in planes paralleling said sleeve, mag 
netic conductors extending from said mag 
nets to said pole pieces, a supporting struc 
ture for said magnets, and means holding 
said magnets upon said structure. 

7. An electromagnetic vibratory unit com 
prising an armature, pole pieces spaced apart 
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from, and paralleling said armature, on 
either side thereof, said pole pieces substan 
tially overlying the major super?cial face of 
the armature, and an induction coil for si~ 
multaneously magnetizing said armature 
and said pole pieces. 

8. An electromagnetic vibratory unit com 
prising an armature, pole pieces spaced apart 
from, and paralleling said armature, on 
either side thereof, a permanent source of 
magnet-ism arranged to in?uence said arma 
ture, and a source of electromagnetism ar 
ranged to simultaneously influence the said 
armature and the said pole pieces. 

9. An electromagnetic vibratory unit com 
prising a base, a cap mounted thereon, an 
armature having a marginal bearing between 
said cap and base, means for maintaining a 
uniform pressure upon said bearing, perma 
nent magnets mounted on said cap, an elec 
tro-magnetic coil held by said permanent 
magnets, an armature within the said 0011 
pole pieces, paralleling said armature so ar 
mature and pole pieces will be simultaneous 
ly in?uenced by said coil, conductors from 
said magnets to said pole pieces, and a con 
nection from said armature to said dia— 
phragm. 

10. A spool comprising a- sleeve, ?anges at 
either end of said sleeve, upper and lower 
pole pieces substantially identical with the 
upper and lower portions of said sleeve, and 
magnetic conductors substantially identical 
with said ?anges, said conductors being in 
close contact with said pole‘ pieces. 

11. A spool comprising a sleeve, ?anges at 
either end of said sleeve, upper and lower 
pole pieces substantially identical with the 
upper and lower portions of said sleeve, and 
magnetic conductors substantially identical 
with said ?anges, said sleeve, ?anges, pole 
pieces and magnetic conductors being bifur 
cated. 

12. A spool structure having a sleeve, up 
per and lower pole pieces substantially in— 
tegral with said sleeve, said sleeve being made 
ofinon~magnetic material, means for mount 
ing an oscillating armature within said 
sleeve, and means for holding an electro 
magnetic coil on said sleeve. 

13. A spool comprising a non-magnetic 
sleeve, non-magnetic ?anges fastened to op; 
posite ends of the sleeve, pole pieces fastened 
opposite each other within said sleeve, and 
magnetic conductors extending from said 
pole pieces outwardly along said ?anges. 

I 14. A spool comprising a non-magnetic 
sleeve, non-magnetic ?anges fastened to the 
sleeve at opposite ends thereof, pole pieces 
fastened within said sleeve in opposite rela 
tion to each other, and magnetic conductors 
in magnetic contact with said pole pieces, as 

3 

said magnetic conductors being contiguous 
to said anges. 

15. A spool comprising a non-magnetic 
sleeve having two opposite plane portions, 
non-magnetic ?anges fastened to the sleeve 
at opposite ends thereof, plane pole pieces 
fastened to the plane portions of said sleeve 
along contiguous surfaces thereof, and mag 
netic conductors extending from said pole 
pieces outwardly along said ?anges. 

16. A spool comprising a non-magnetic 
sleeve having two opposite substantially 
plane surfaces de?ned therein, non-magnetic 
?anges fastened to the sleeve at opposite 
ends thereof, substantially plane pole pieces 
soldered to the plane surfaces of said sleeve, 
and substantially plane magnetic conductors 
soldered to the said ?anges along contiguous 
surfaces thereof. 

17. A spool comprising a non-magnetic 
sleeve, non-magnetic ?anges fastened to op 
posits ends of the sleeve, pole pieces fastened 
opposite each other within said sleeve, and 
magnetic conductors extending from said 
pole pieces outwardly along said ?anges, said 
spool being bifurcated to define a gap ex 
tending through said sleeve, pole pieces, 
flanges and conductors. 

18. A spool comprising a non-magnetic 
sleeve, non-magnetic ?anges fastened to the 
sleeve at opposite ends thereof, pole pieces 
fastened within said sleeve in opposite rela 
tion to each other, and magnetic conductors 
in magnetic contact with said sole pieces, as 
well as contiguous to said ?anges; said 
sleeves, ?anges, pole pieces and conductors 
having a co-extending gap de?ned therein. 

19. A spool comprising a non-magnetic 
sleeve having two opposite plane portions, 
non-magnetic ?anges fastened to the sleeve 
at opposite ends thereof, plane pole pieces 
fastened to the plane portions of said sleeve 
along contiguous surfaces thereof, magnetic 
conductors extending from said pole pieces 
outwardly along said ?anges; and a gap 
defined across said spool, said gap extending 
through said sleeve, pole pieces, ?anges and 
conductors. 

20. A spool comprising a non-magnetic 
sleeve having two opposite substantially 
plane surfaces defined therein, non-magnejic 
?anges fastened to the sleeve at opposite 
ends thereof, substantially plane pole pieces 
soldered to the plane surfaces of said sleeve, 
substantially plane magnetic conductors 
soldered to the said ?anges along contiguous 
surfaces thereof; and a gap de?ned across 
said spool. 
In testimony whereof, I sign my name 

hereto. 

‘VILFRID HEUSSER. 
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