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This invention relates to a Sound reproducing 
instrument of the type utilizing a voice coil which 
is adapted to vibrate relatively to a magnetic 
field when electric current of audio frequency is 
conducted through the voice coil. 

(C. 179-115.5) 

More particularly, my invention relates to 
means whereby vibrations in a voice coil may 
be imparted to any suitable sound producing 
medium, as, for instance, a table top, a pane of 
plate glass, or any other body which will act as 
a sounding board. Even more particularly, my 
invention contributes to the art a voice coil as 
Sembly which may be readily applied to any suit 
able medium for transmitting sound through said 
medium. . 
As a feature of my invention, I secure to a 

voice coil a stylus, which may have any particu 
lar shape desired, depending on the medium to 
which the vibrations of the coil are to be trans 
Initted, and through this stylus, I transfer the 
vibrations of the voice coil to the particular de 
sired medium. While I have found it possible, 
With actual structures which I have built incor 
porating my invention, to transfer the voice coil 
vibrations to many mediums, I have concentrated 
especially on the transmission of the vibrations 
to plate glass windows. This manner of utilizing 
ny invention has great commercial value, since 
Sound may readily be transmitted by the voice 
coil within a store window to the plate glass win 
dow, and therefore to the outside of a store. An 
application of this class is particularly desirable 
for advertising, for the giving of demonstrations, 
and for other uses which will occur to those 
skilled in the art. 8. 
As a feature of my invention, the voice coil 
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of my instrument is yieldingly supported 1ela 
tively to what I prefer to call a base member, 
and with a portion of the voice coil within a 
magnetic field maintained by means supported 
on the base member. The stylus which is mount 
ed on the voice coll, may be applied to a plate 
glass window, for example, and with the yielding 
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to point out that the initial stress of the yielding 
Supporting means of the voice coil, maintains 
the stylus firmly pressed against the plate glass 
window so that there will be no relative motion 
between the stylus and the window, which mo 
tion would create a knocking and pounding effect 
and would prevent an effective transmission of 
the Sound vibrations, all as will be well appre 
ciated by those skilled in the art. 
As a feature of my invention, I utilize a rather 

novel means for mounting the voice coil rela 
tively to the base member. In one modification, 
I utilize wires maintained under tension for hold 
ing the voice coil in a central initial position in 
the magnetic field relatively to which it vibrates. 
In a Second modification, I secure the voice coil 
relatively to a core member mounted in the mag 
netic field through what I prefer to call a rubber 
bearing. This rubber bearing may be fabricated 
from highly resilient sponge rubber, or conceiva 
bly from some suitable artificial product having 
properties similar to sponge rubber. 
As a further feature of my invention, I provide 

means for protecting the magnetic field from the 
entrance of foreign particles therein, all as will 

: be set forth hereinafter. I have thus set forth 
the general theory of operation of my invention, 
and its particularly outstanding features in order 
that the specific forms of mechanisms embodying 
my contribution to the art which I shall herein 
after describe, may be better understood. 

For a description of specific preferred forms 
of my invention, I shall refer to the drawing 
wherein Fig. 1 is a view showing the assembly 
of my sound reproducer looking toward it from 
the side which is secured to the plate glass win 
dow in a preferred application thereof. Fig. 2 
is a view along lines 2-2 of Fig. 1, while Fig. 3 
is a view taken along lines 3-3 of Fig. 1. Fig. 4 
is a view similar to Fig. 1 showing a modified 
form of my invention. Fig. 5 is a sectional view 
taken along lines 5-5 of Fig. 4. 

Supporting means under stress through the suit 
able securing of the base member to the plate 
glass window. Such securing means I have 
found, in the case of a plate glass window, may 
be the usual type of commercial vacuum cup 
well known in the art, and which readily adapts 
itself to my purpose. 

Naturally, with the entire structure secured as 
indicated, vibrations of the voice coil will, through 
the stylus maintained pressed against the plate 
glass window, transmit to the plate glass window 

1the vibrations of the voice coil. It may be well 
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Referring now more particularly to the draw 
ing, and especially. Figs. 1, 2 and 3, the base 
member of my invention is designated generally 
by reference numeral fo, and is preferably formed 
of a single casting having a circular base plate 

and four radially and outwardly extending 
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arms 2 terminating in a circular peripheral 
portion f3. For maintaining the magnetic field 
already discussed generally, I use a circular mag 
net 4, which may be formed of some suitable 
highly magnetic material, such as Alnico or 
Nipermag. The magnet f4 is suitably housed 
between circular low carbon steel plates 15 and 

  



2. 
6, and is secured through the medium of those 

plates to the base plate of the base member 
0, as by a series of bolts which are not illus 

trated in the modification of Fig. 3, but which . 
are shown in the modification of Figs. 4 and 5, 
and to Which reference Will be made later. 
A central low carbon Steel plug is Secured 

as by a pressed fit at 8 relatively to the plate 
5, and is spaced relatively to a central circular 
opening 9 in the plate 6 to allow vibrating 
movement of a sleeve portion 26 of the voice 
coil assembly W relatively to the magnetic field 
maintained by magnet 88. Actually, the space 
between the plug it and the peripheral surface 
of the opening 9 of the plate 6 may be as 
little as .020'. 
The sleeve 2 of the voice coil assembly W is 

preferably formed of aluminum, as is an ex 
tending cone portion 2 thereof. Secured to 
the cone portion 2 is what I term a stylus 22, 
which is merely threaded into the end of the 
cone and then locked by a nut 23. Suffice it 
to say that the stylus 22 vibrates with the cone 
2 and the sleeve portion 2G as audio frequency 
current traverses the wire coil 24 wound about 
the sleeve portion of the voice coil assembly, 
all in a manner which will be well understood 
by those skilled in the art. For supplying cur 
rent to the voice coil, there is utilized a suit 
able plug member 25 from which wires 26 and 
2 extend to the wire coil 24. 
The voice coil assembly is held yieldingly by 

wires 28 and 29 in a predetermined position 
relatively to the magnetic field maintained by 
the magnet A. Each of these wires fits within 
a portion of a groove 3G on the cone 2 of the 
Voice coil assembly W, the ends of the wires 
extending through holes 3 formed in the arms 
2, and into winding relation to screws 32 thread 
ed at 34 into the arms 2. Lock nuts 35 secure 
the Screws in any rotated adjusted position. It 
is obvious that by rotating the screws 32, the 
tension in the wires 23 and 29 may be increased 
or decreased to properly center the voice coil, 
and tC deterrine the degree of tension with 
which it Will be maintained in its predetermined 
normal axial position relatively to the magnetic 
field and the core ?, which predetermined nor 
inal position is shown in dotted lines in Fig. 3. 
It will be noted that the voice, coil assembly W 
in its dotted line position of Fig. 3, the stylus 
22 will lie beyond the plane of the medium to 
which the vibrations of the coil are to be trans 
Initted When the peripheral portion B of the base 
member is applied against the said medium. 
The application of the base member thus places 
the Wires 28 and 29 under tension, and moves 
the voice coil out of its predetermined normal 
position. Incidentally, in Figs. 2 and 3, the me 
dium is designated by the reference letter G, 
and is intended to represent a plate glass window. 

In applying my sound reproducer to the plate 
glass window G, i. place the base member C 
against the Window, until a circular washer 36 
fitting against the circular peripheral portion 
3 of the said base member, lies firmly against 
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the glass G. In this position, the voice coil and . 
the stylus 22 will move to the right relatively 
to the base member, as is best illustrated in 
Figs. 2 and 3, the wires 28 and 29 being stressed 
or tensioned as the voice coil and stylus so move 
relatively to the base member 10. It will be 
readily appreciated that if the voice coil now 
vibrates relatively to the base member fo and 
the magnetic field, and since all vibrations will 
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be toward the plate glass, it will have no motion . 
relatively to that plate glass, thereby avoiding 
any hammering of the stylus against the plate 
glass. Actually, the vibrations of the Voice coil 
will be accurately transmitted through the stylus 
to the plate glass WindoW, the plate glass Window 
acting as a sounding board, or diaphragm. Those 
On the outside of the Window Will hear repro 
duced the particular sounds intended to be re 
produced by the voice coil. 
For holding the base () of the sound repro 

ducer against the plate glass window, I prefer - 
to use a series of four vacuum cups 3 each 
secured through the medium of a bracket 38 to 
the peripheral trember 3 of the base 0 of my 
instrument. The structure of the vacuum cups 
is shown, but need not be described in detail, 
it being quite apparent to those skilled in the 
art that when the actuating arm 39 of each of 
the vacuum cups is rotated, its can portion 40 
will raise the central part of the rubber vacuum 
cup 3 to hold the base member firmly against 
the plate glass window, and of course with the 
wires 28 and 29 stressed, as has already been 
described. Naturally, securing means other than 
vacuum cups may be used if desired, and it is 
conceivable that in some installations where the 
institument is to be used face downward, the 
mere weight of the instrument will be sufficient 
to apply the initial stress required. 

in the modification of Figs. 4 and 5, use a . 
base member in the form of a plate 8, at the 
ends of which are maintained the vacuum cups 
37. Secured to this base member through the 
intermediary of the bolts 42 is a plate 43, the said 
bolts passing through an annular fiange i4 ex 
tending from a separator plate 5." A magnet 46, 
similar to the magnet & of my first modification, 
is secured to the plate 43 and therefore to the 
base member 4d, by a series of four bolts 4 ex 
tending into a back retaining plate 58. A central 
plug dia, similar to the plug A of the first modif 
cation, is secured to the plate 68, just as the plug 
A in the first modification is secured to the plate 

The voice coil assembly W2 of my modification 
of Figs. 4 and 5 is quite similar to that of Fig. 3, 
and is clearly shown is gig. 5 as having a cone 
portion 2 a. and a sleeve 2a on which is wound 
the Wire 24a, instead of being supported in float 
ing relation to the magnetic field by the wires 
28 and 29, as is the voice coil assembly X of the 
first modification, the voice coil assembly V2 in 
Fig. 5 is cemented at 49 to what it cat a rubber 
bearing 58, the rubber bearing in turn being ce 
mented at 5 to the plug a 7a. This rubber bear 
ing may be of highly resilient sponge rubber, or 
any equivalent artificial material, so that it may 
yield to allow movement of the voice coil assembly 
and the stylus 22a thereof out of a normal posi 
tion when the sound reproducer is applied to a 
plate glass window G, as in Fig. 5, for transmit 
ting sound through the medium of said glass. 
The application of the instrument to the glass, as 
by Vacuum cups 3, places the rubber bearing 50 
lunder compression sufficient to maintain the 
stylus 22a firmly against the plate glass window 
G, as shown in Fig. 5. Audio frequency current 
will naturally traverse the wire 24a of the voice 
Coll assembly, effecting a vibration of the voice 
coil and the stylus 22a the vibrations being trans 
mitted to the plate glass window G as in the case 
of the first modification. 

In the modification of Fig. 5, the base plate 4 
is formed with a small opening 52, through which 
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passes the stylus 22a, it being the function of the 
plate 4f to prevent, so far as is possible, the en 
trance of particles into the field of the magnet 
46. In the modification of Figs. 1, 2 and 3, the 
same result is obtained by a suitable diaphragm 
53, which may be formed of cloth or screening, 
or any other material adapted for the purpose, 
it being quite clear that the diaphragm 53 is se 
cured as through cententing at 54 to the periph 
ery of the cone 2 of the voice coil assembly V, 
and by cementing at 55 to the base plate if, it be 
ing quite clear that in this position, it functions 
quite well for the purpose for which it is intended. 
While I have shown and described two particu 

lar forms of my invention which I prefer to uti 
lize, those skilled in the art will readily under 
stand how my contribution to the art may readily 
be embodied in other structures. I therefore ex 
pect to obtain a monopoly which Will prevent the 
utilization of my contribution in physical forms 
other than those herein illustrated. 
I now claim: 
1. In a combination of the class described, a 

moving coil, a base member, means on Said base 
member maintaining a magnetic field, tension 
wires extending between said coil and base mem 
ber for yieldingly supporting said coil on said base 
member for movement relatively to Said magnetic 
field, a stylus, means securing said stylus to said 
coil for movement therewith and through which 
the vibrations of said coil may be transferred to a 
suitable medium, and , means for securing said 
base member to said medium with said stylus 
maintained pressed against said medium through 
the initial tensioning of Said Wires. 

2. In a combination of the class described, a 
moving coil, a base member, means on Said base 
member maintaining a magnetic field, tension 
wires extending between said coil and base mem 
ber for yieldingly supporting said coil on said base 
member in a predetermined normal position rela 
tively to said magnetic field and for movement 
relatively to said magnetic field, a stylus, means 
securing said stylus to said coil for movement 
therewith and through which the vibrations of 
said coil may be transferred to a suitable medium, 
and means for securing said base member to said 
medium with said stylus maintained pressed 
against said medium and out of its said predeter 
mined normal position through the initial ten 
Sioning of Said Wires. 

3. A device adapted for application to a Sound 
producing medium comprising a moving coil, a 
base member, means on Said base member main 
taining a magnetic field, a readily compressible 
and expansible rubber bearing interposed between 
said coil and said base member for yieldingly sup 
porting said coil on said base member for move 
ment through said bearing relatively to said mag 
netic field, a stylus secured to said coil for move 
ment therewith and through which the vibrations 
of said coil are transferred to said medium, and 
means for Securing said base member to said 
medium with said stylus maintained pressed 
against said medium through the initial compres 
sion of said rubber bearing. 

4. A device adapted for application to a Sound 
producing medium comprising a moving coil, a 
base member having a contact surface adapted to 
lie against Said sound producing medium, means 
on said base member maintaining a magnetic field, 
a readily compressible and expansible rubber 
bearing interposed between said coil and said base 
member for yieldingly supporting said coil on 
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3 
position relatively to said magnetic field and for 
movement through said bearing relatively to said 
magnetic field, a stylus secured to said coil for 
movement thereWith and through which the Wi 
brations of said coil are transferred to said me 
dium, said stylus projecting beyond the contact 
surface of said base member when said coil is in 
its normal position, and means for securing said 
base member with its contact Surface against said 
medium and said stylus pressed by said medium 
out of its said predetermined normal position 
through the initial compression of said rubber 
bearing. 

5. A device adapted for application to a sound 
producing medium comprising a moving coil, a 
base member, means on said base member main 
taining a magnetic field, a metal core for said 
field Secured to Said base, a readily compressible 
and expansible rubber bearing interposed between 
said coil and said metal core for yieldingly sup 
porting said coil on said metal core in a prede 
termined normal position relatively to Said mag 
netic field and for movement through said bear 
ing relatively to said magnetic field, a stylus Se 
cured to said coil for movement there with and 
through which the vibrations of said coil may be 
transferred to said medium, and means for se 
curing said base member to said medium with 
said stylus maintained pressed against said me 
dium and out of its said predetermined normal 
position through the initial compression of said 

6. A device adapted for application to a sound 
producing medium Comprising a moving coil, a 
base member, means on said base member main 
taining a magnetic field, means yieldingly Sup 
porting said coil on said base member for move 
ment relatively to said magnetic field, a dia 
phragm-like barrier extending from the periphery 
of said coil to said base member for protecting 
said magnetic field against the entrance of metal 
particles therein, a stylus secured to said coil for 
movement therewith and through which the vi 
brations of said coil may be transferred to a suit 
able medium, and means for securing said base 
member to said medium with said stylus main 
tained pressed against said medium through the 
initial stressing of Said means yieldingly Sup 
porting said Coil. 

7. A device adapted for application to a sound 
producing medium to impart sound vibrations 
thereto, comprising a base member having a me 
dium contacting surface, means on said base 
member maintaining a magnetic field, a moving 
coil, yielding means supporting Said coil for vi 
bration in said magnetic field, a stylus on the 
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end of said coil, said yielding means holding said 
coil in a normal position in which its stylus ex 
tends beyond the medium contacting surface of 
said base member so as to be first to contact the 
medium as the base member is applied toward said 
medium whereby to prevent the securing of said 
base member to said medium until said stylus and 
coil are pressed back from said normal position 
through the stressing of said yielding means sup 
porting the coil on the base member, and means 
for securing said base member with its medium 
contacting surface against said medium and with 
said stylus and coil pressed by the medium out of 
said normal position relatively to said-base mem 
ber through the stressing of said yielding means. 

8. A device adapted for application to a sound 
producing medium to impart sound vibrations 
thereto, comprising a base member, medium en 

said base member in a predetermined normal 75 gaging means secured on said base member, 
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means on said base member maintaining a mag 
netic field, a moving coil, supporting means yield 
ingly supporting said coil for vibration in said 
magnetic field, a stylus on the end of Said Coil, 
said supporting means holding said coil in a 
normal position in which its stylus exterds be 
yond said medium engaging means of Said base 
member so as to be the first to contact the me 
dium as the base member is applied toward said 
medium, said stylus and coil moving back from 
said normal position through the stressing of 
said supporting means by said medium as said 
medium engaging means effect engagement of 
said medium to Support said base member on said 
medium while said stylus vibrates the medium. 

9. A device adapted for application to a Sound 
producing median to impart SOURhd vibrations 
thereto, cornprising a base member, a series of 
securing devices spaced peripherally about said 
case negaaber, aeans on said oase nerinber inaire 
taining a magnetic field, a moving coil, Support 
ing inea is yieldingly supporting said coil for vi 
bration in said magnetic field, a stylus OO the 
end of Said, coil, Said supporting negns holding 
Said coil in a nornaal position. So as to be the 
first to contact the Inediurn as he base member 
is applied toward said medium, said stylus and 
coil moving back from said normal position 
through the stressing of said supporting means 
by said Inediura as said series of securing devices 
Secure the said base member on said medium. 

10. A device adapted for application to a sound 
producing mediugn to impart soundi vibrations 
thereto, comprising a base member, a series of 
vacuum cups spaced peripherally about said base 
Enember, means on said base member maintain 

is magnetic field. 

ing a magnetic field, a moving coil, supporting 
means yieldingly supporting said coil for vibra 
tion in said magnetic field, a stylus on the end. 
of said coil, said supporting means holding said 

is coil in a normal position in which its stylus ex 
tends beyond said vacuum cups of Said base mem 
ber so as to be the first to contact the medium 
as the base member is applied toward Said me 
dium, said stylus and coil moving back from said 

0 normal position through the stressing of Said 
supporting means by said meduim as said vac 
uum cups are stressed to secure said base men 
ber to said medium. 

il. In a device of the class described, a base 
6 member, means on said base member maintaining 
a magnetic field, a coil adapted to move in said 
magnetic field, a cylindrical support piece on said 
coil, and wires extending from said base member 
and into contact with opposed portions' of the 

2) circumference of said cylindrical support piece 
for holding Saidi moving coil in said magnetic field 
and for novenent therei through the stressing 
of said wires. , 

2. In a device of the ciass described, 2 base 
2 member, means on said base member maintain 

ing. a magnetic field, a coil adapted to move in said magnetic field, a cylindrical support piece 
on said coil, and wires for securing said moving 
coil in said magnetic field and for movement 
therein, each wire being fixed at its opposite ends 
to spaced parts of said base member and extend 
ing about a portion of the periphery of said sup 
port piece, the cumulative effect of said wires be 
ing to centralize and hold said moving coil in Said 
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