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This invention relates to acoustical apparatus 
and more particularly to a loud speaker arrange 
ment in connection with sound reproduction. 
This application. is a continuation in part of co 

5 pending application Serial No. 179,373, fied De 
cember 1, 1937. 
Acoustica deices for the reproduction of Sound 

and oud Speakers in use today fail to present 
proper tonal effects in that essentia resOnating 

C features have not been incorporated in their die 
Siga, Preyious to my invention, nanufactures 
ave been reluctant to provide proper resoaating 

rnaans, baffles, sounding board, and fare nea 
bers because of Jack of Space in a cabinet of rea 

i sonable size With known arrangements of parts. 
Most manufacturers of radio setS tOday 2, re SO 

designing their Speakers in relatioia to the re 
mainder of the apparatus that When sound eina 
nates therefroia a in Cre Or ess objectionabile 
resOnance tones accompany the Sound reproduc 
tion. L'hese reso ance tones are sometimes un 
pleasant, distasteful, and it may be desirable to 
vary or eliminate the sane. 

It is an Object of the inventica ito provide a 
oud Speaker apparatus, haying pleasing tona 
qualities and resCaating features, of compact 
fOn. 

It is a further object of the invention to pro 
vide sound reprodulciag apparatus incuding a 
sounding board having a relatively great, freey 
Vibrating area. 

It is a Sti furtaar object of the iraveat On tO 
provide sound reproducing apparatus With an ar 
rangement Whereby more Cr ess objectionable 
resonance tOnes accCImpanying the Sound repro 
duction may be controlled by the listener or 
operator. 
Other objects and the nature and advantages of 

the invention Will be apparent from the follow 
ing description taken in conjunction with the 
accompanying draWing, Wherein: 

Fig. 1 is a front elevation of sound reproduc 
tion apparatus With parts cut away disclosing 
portions of a loud Speaker arrangement, in ac 
cordance vith the present invention. 

Fig. 2 is a section taken along line 2-2 of Fig. 
1 and looking in the direction of the arrows. 

Fig. 3 is a fragmentary Section taken along 
line 3-3 of Fig. 2 looking in the direction of the 
arrows, disclosing the mechanism for controlling 
the resonance qualities of the apparatus. 

Fig. 4 is an eniarged detail sectional view il 
lustrating the Valve arrangement On the Speaker 
mounting or auxiliary sounding board and its 
relation to the main sounding board. 
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1939, Seria No. 259,640 
(C. 181-31) 

Referring to the drawing, cabinet 9 is ar 
ranged to house a sound reproducing apparatus 
in the upper portion thereof Which may take the 
forn of a radio set having a volume control 
and a SWitch knob 2, a tuning control Knob È 3, 
uning dial i? and resonance controli knob 5. 
in the loWer portior of the cabinet ia, in 

clined Inaia sounding board. È6, Which may be 
fabricated of Wood or other suitable material, 
is Supported along its peripheral margins º in 
a 3naaner to permiÈ free vibration throughout, its 
Width and length. Siaiarly supported along its 
peripher2 margigas º a speaker mounting and 
auxiliary board A. are arranged in spaced para 
el relation to the maia sounding board G. This . 
a Liliary Cad A nay be fabricated of One 
quarte incia iber board or other suitable na 
terial of corresponding dimension. Though the 
parts may be manufactu’ed in any size, When the 
Gain SCundiagiccard 3 is approximatey Wen 
ty-four inches Square a sgacing of from approxi 
nately one-nai? to One inch, preferably three 
quarters incia, is Ltilized between thenaia souad 
ing board i6 and the auxiliary board A. A fiare 
2eab2, 3, Which may take the form of a hollow 
frustrated cone, is secured to the rear portion of 
the auxiliary board A and the peripnerai margin 
M of the outlet of the speaker I Which may be 
of a conventional type is also secured and sup 
2Orted 3: the Said auxiliary board. 

ine naia sondig board il 6 aas arranged 
inereon and theratarough a desired number of 
resotaating tubes 9 mounted in rubber or other 
resilient bands or sleeves R at their bases. In 
Fig. 3 2 plurality of resonating Libes 9 are il 
lustrated, Which tubes attribute to the device 
proper pieasing tonai effects. This group of 
tubes 99 cover a diatonic range of two octaves. 
The tubes f9 are arranged on the main sounding 
board 6 in a manner such that their axes are 
Suostantially perpendicular to the Soundingboard 
and in alignment With the loud speaker 47, the 
aXis of Which is aiso substantially perpendicular 
to the main sounding board. The tubes È 9 are 
further arranged in a manner such that heir 
front faces 20 lie in a plane substantially parallel 
to the front of the cabinet and intersec said 
plane to form elipses, as shown in ig. 1. In 
effecting this arrangement the shorter tubes are 
placed in the bottom of the main Soundingboard 
6 Which is inclined in armanner Wherebyitsbot 
tom portion is relatively ciose to the front of 
the cabinet, its top portion is relatively remote 
from the front of the cabinet and the Succeeding 
longer tubes are arranged higner Lg on the main 
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2 
sounding board i6, as illustrated in the drawing. 

In addition to the tubes iS that transmit the 
tone from the front of the Speaker, another set of 
tubes 25 may be arranged in circular form about 
the tubes 9 and through the main Sounding 
board 3 in communication With the Space be 
tWeen 5iare member 8 and housing 22 Which en 
velops speaker i but is arranged in Spaced re 
lation taereto, and secured to the rear Side of 
auxiliary board'A in a manner to cooperate With 
the rear portions of the tubes 2 whereby they 
may carry sound that originates from the l'ear 
of the Speaker Which involves more or leSS ob 
jectionabie resomance tones. The resonating 
tubes ÈS cooperate With the set of tubes 2 to 
boost or convert the tonal range to one that is 
chromatic naving half tones throughout. Thus, 
it wili se seen that the tubes 2 act in a sense 
as“coosterº tubes for the sound that ordinarily 
emanates from the 1rear portion of the Speaker, 
When projected forWard and mixed With the main 
Speaker Output, loses its objectionable qualities 
and oeconnes a valuable asset. The housing 22 
may or may not be fabricated of Sound deadening 
materia, such as feliù paper, for example. 

In practice I have found that the sound that 
emanates from the Speaker is Weaker at or near 
its circumference and to compensate for this 
Weakness tubes 2 have been provided to bring 
additional volume from the rear of the Speaker 
which more orless equalizes the sound emanating 
from substantially the entire area of the sounding 
board. Should this added sound be too great 
for the room or listener, I may provide 2, control, 
comprising knob 5 cooperatively associated With 
shaft 23 in a manner Whereby through Worm and 
gear mechanism 24, the Shaft 25 may rotate 
pulley 26 Winding thereon Wire 2 Which is at 
tached to rotate at annular disc 28, at ear 29, 
causing said annular disc to rotate in the direc 
tion of the arrow as shown in Fig. 3. Tending 
to puli rotating annular disc back to its original 
position is Spring 30 fixed to a portion of the cab 
inet by hook 3 atone end and at its other end 
fastened to Wire 32 Which engages ear 33 of the 
rotating disc 28. Guide means 34 Secured to the 
front side of auxiliary board. A may be provided 
in cooperative relation to rotating disc 28 Where 
by circular openings 35, arranged in said annular 
disc to correspond With the rear openings in tubes 
2, may transmit all, part, or substantially pre 
vent thè transmission of sound from the rear of 
the Speaker through tubes 2È to the listener, de 
pending upon the position of the annular disc 28 
which in turn is controllegi by the knob È 5. The 
annular disc 28 may be fabricated of one-quarter 
inch fiber board, or any other suitable material 
and in corresponding dimension. 
On the front of the sounding board encasing 

the resonating tubes is and tubes 2, a casing 36 
may be provided with a substantially circular 
cross section at its base 37, and an inwardly 
curved portion at its front end 38. The casing 
36 may be fabricated of a sound deadening ma 
terial Such as paper or the like. With this ar 
rangement sound emanating from the resonating 
tubes Wili be concentrated and prevented from 
Spreading Over a Wide area thereby giving 
Warmth to the sound reproduction Which is no 
ticeably pleasant. The casing 36 is Similar in 
design to the Shape formed by a singer's lips to 
concentrate the sound emanating from his mouth 
and which gives a mellow effect thereto. 
The tubes 2 arranged about the resonating 

tubes f9, may be considered as semi-tones from a 

2,193,399 
voicing angle, and in combination With the tubeS 
9 forma chromatic Scale of tOnes, one-haiftones 
from bottom to top, which adapt themselves to 
those emanating from Speaker 7, So that Iegard 
leSS of the position of the disc 28 or the use of 
same to moderate the Volume of tone Which origi 
nates from the rear of the speaker, all sound, 
light or strong, goes through tubes 2: The use 
of Speaker mounting and Sounding board in con 
junction With the tubes 2 prevents the elimina 
tion of tones emanating from the peripheral 
regions of the Speaker Which not Only have musi 
cal value but make more uniform the iloW of 
sound to the listener for they aci; to boost the 
power at points remote from the center of the 
apparatus, which points most need boosting as 
the Speaker like a spot light is nore poWerful at 
its center, points remote from the center shading 
off. Whether the rotating disc 28 is in Such po 
sition as to effect closing of the openings 35 or 
not, the Sound travels the entire chromatic Scale 
covering better than tWo octaves and Sound above 
or beloW adapts itself to these base or funda 
mental tones. - 
With the arrangement described, Sound may 

be reproduced in a pleasing and effective man 
ner With the absence of harsh Viorant effects, 
With a control of the more or leSS objectionable 
resonance tones emanating from the rear of the 
speaker and in a greater volume Without distor 
tion. Frequently, a listener to, or operator of, a 
radio set, as manufactured today, Will be unable 
to Satisfactorily hear the tones of the various in 
struments of the original composition unless the 
volume control is turned up to a point Where it is 
no longer pleasing, because of the accompanying 
exceSS noise or volume. With my invention, how 
ever, it is possible to reduce the Size of the Speak 
er proper and Still receive the desired tonal ef 
fects Which makes it feasible to produce a con 
sole at lower cost Without affecting the quality of 
reproduction. 

It Will be obVious to those Skilled in the art 
that various changes may be made in this device 
Without departing from the Spirit of the inven 
tion and therefore the invention is not, limited 
to What is shown in the draWing and described 
in the specification but only as indicated by the 
appended claim S. 

I claim.: 
1. An acoustical device comprising a main 

sounding board, a plurality of resonating tubes 
mounted on and through said main sounding 
board, Said main sounding board being supported 
at its periphery Whereby free vibration through 
out the major surface of said main sounding 
board may be effected, an auxiliary board having 
a first opening therein mounted in spaced rela 
tion to Said main sounding board, said auxiliary 
board being supported at its periphery Whereby 
free Vibration throughout its major area may be 
effected, Sound producing means adjacent said 
Opening in said auxiliary board, said auxiliary 
board having a second opening located in spaced 
relation to said first opening, a housing cooper 
ating With Said auxiliary board to envelop said 
Sound producing means and said first and second 
openings, a resonating tube mounted on said 
main Sounding board and communicating with 
Said Second opening. 

2. The Structure recited in claim 1, and means 
for varying the communication between said res 
Onating tube and the opening in the auxiliary 
board Spaced from said sound producing means. 

3. Anacoustical device of the class described 
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2,198,899 
comprising an inclinedi main sounding board With 
its upper part tilted rearwardy and its lovver 
part tilted forwardy, an auxiliary board having 
an Opening therein and arranged in spaced rela 
tion to said main sounding board, said main 
sounding board and said auxiliary board being 
supported at their respective peripheries Where 
by free vibration throughout their major areas 
may be effected, sound producing means arranged 
on the rear side of said auxiliary board with the 
front portion of the sound producing means 
adiacent said opening therein, resonating tubes 
arranged on the front side of Said main sounding 
board, said resonating tubes being of varying 
lengths and having their axes generally normal 
to the main sounding board, the longer size tubes 
being arranged above the shorter size tubes, 
Whereby the front edges thereo lie in a sub 
stantially vertical plane and whereby a minimum 
of Space is occupied, said auxiliary board having 
a second opening therein communicating the 
back of said sound producing means with a 
resonating tube arranged on the front side of 
said main sounding board. 

4. The structure recited in claim 3, the bases 
of said tubes being insulated from said main 
sounding board by resilient bands. 

5. The structure recited in claim 3, and means 
for varying the area of said second opening to 
vary the communication between the rearside of 
said sound producing means and at least one of 
said resonating tubes. 

3 
6. An acoustica device comprising a main 

sounding board having first and second Openings 
therein, an auxiliary board Supported in spaced 
relation thereto and having a first and second 
Opening therein, Said boards being Supported at 
their peripheriesto permitfree vibration through 
Out their planular areas, Sound producing means 
having its front side adiacent the first opening 
in said auxiliary board, the first opening in said 
main sounding board communicating with the 
first opening in said auxiliary board, a housing 
in spaced relation to Said sound producing means 
and cooperating with said auxiliary board to 
envelop said sound producing means whereby 
the Secondi opening in said main Sounding board 
and the second opening in said auxiliary board 
Will communicate with the Space between the 
housing and the rearside of Said sound producing 
le S 
7. The structure recited in claim. 6, and valve 

means for varying the communication between 
the second opening in said main Sounding board 
and the space between the housing and the rear 
side of Said sound producing means. 

8. The structure recited in claim. 6, and valve 
means for varying the communication between 
the second opening in said main sounding board 
and the space between the housing and the rear 
side of said sound producing means, said valve 
means being manually adjustable. 

ALLAN VV., FSEER, 
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