April 10, 1928, 1,666,059
E. GRISSINGER

SOUND PROJECTOR

Filed Dec. 12, 1923 2 Sheets-Sheet 1
o4 4 4 4 s 6l A 8 5 o #f aiecses

Hig 7.

I
-1
- 2

9(1/

%~,\/\\\\\\\\\\\\\%\\\\\@ o
< 2

\\\\\\\\\\\\i&\\\\\\ DM N

[ ik }bC

Oy

) _ 2
M. LTI ,/',f )‘( y “‘Hnun...,, 1T q ,
5 ‘i? :[ "Zﬁ‘ty'(j).
T d 5
3
| £ 1
‘)” /"'"/ i
/ INVENTOR
ﬂ/{&'ﬂﬂdé}wfwyﬂ

«? 7 /?wa ATTORNEY



~ April- 10, 1928.
E. GRISSINGER:

SOUND "PROJECTOR

Filed Dec. 12, 1923

1,666,059

2 Sheets-Sheet 2

. R7—

i L
26 — “]t “l,u'zo;'t/?:_ i
et e
L
A b
76 L:ji\‘f e —
LA L
AN -
NI I ((111H
20% ~\<: ; :
L
I

28

”.

o} 24

25

HFg. 5.
1.

N\ 7

INVENTOR -
Llwood lorissinger

G O Ares

Avis ATTORNEY




<t

2

<t

L3
<

Patented Apr. 10, 1928.
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PATENT OFFECE

ELWOOT) GRISSINGER OF BUFFALO NEW YORK:

SOUND PROJECTOR.

Application filed December 12, 1923.

My present invention is closely related to

that claimed in my copending application
Serial No. 484,240, filed July 12. 1921. " This
invention is embodled in a special form of

5 sound projector peculiarly adapted to serve

the purpose of an amplifier for phonographs
but certain features of the projector will be

‘found useful in connection with radio and
other telephone receivers and other ‘vibra-
tory sound producels and also in connection
‘with other gources of sound, particularly
\vhere as in the case of human specch and
music, | the sounids comprise a wide range of
frequencies, and particularly where it is
desired to faithfully reproduce a mu]hphc-
ity of séts of waves or complex, waves - of
many. frequencies, simultaneously.

A specific_object of my invention is to
‘provide an air column associated at one end
with the diaphragm of the. phonoglaph re-
producer and at the othel end communi-
cating with ;the open air, in which the air
Lolumn will be a sultdble medium for de-
\elopment expansion of wave . front, and
_projecting- into the open air,.sound waves
having a wide range of physwal lengths, in-
]mlmg sound waves of which the quarte1
wave length is long, and requires. great
length of air column, and also short waves
of the higher frequencies, the quarter
lengths of which may be two -inches or
less, . T o
- In.my device, the waves flom' ‘the tono
.arm, or. other source, are first. propagated
duutl\ into and are pavtially expanded
in a one- -dimension- -expansion -conduit hav-
ing opposite walls that are approximately
p: wallel and may be slightly converging,
provided only that they prevent substantial
expansion In ouc  dimension, while - other
opposite walls are substantially diverging
to afford guided expansion in the other di-
mension to the desired extent. As explained
in my prior patent, the parallels or expan-
% sion preventing walls of this part of the con-
duit are of best effect when not too far
apart, that is, less than 3 inches and pref-
erably less than 2 inches. Propagation
through such a one-dimension-expansion
conduit seems to prepare the waves for de-
flection at right angles to the direction of
expansion. that is, deﬂectlon in the direc-
tion of thinness of the air column. When
the deflection is in this direction, there is less
energy loss and phase displacement than

‘present inv ention.

‘Serial No. 680,091. C

where the deﬂectlon 1s'in the dlrectxon of
the expansion.: Concequently curves or other
deflecting " surfaces, "deflecting "~ the - sound
beamn in the direction of its thlnness -may
be employed, and this makes possible a'close

folding and 'a massive integral constriction

for the device, which ‘is" a featuze of my

In both of, the forms. helem show the
amplifier or pI‘O]eCtO] 15 thiis folded in two

‘or more 'reversely e\tendmg lengths and
has deflecting surfaces for substantlally Te-

versing the dn‘echon of the Waves from ‘one
length into the 1everSely extendmg ‘pottion.

In the first described form,.the deflector de-
flécts the sound waves from the ‘primary one-

dimension expander into" 2 ‘second” portlon
that is in ¢ffect a mere ‘continuation ‘of ‘the
preceding, the continuation having _opposite
walls parallel with each’ other and “with‘the
parallel walls of the” prlmary ‘portion ‘and
its other Walls diverging' slmlhrly to those
of said przmary portlon,‘but in the second

.described form, the deéflecfor turns the w anes

into a prO]ectm porhon permlttmo Wlder

“angle exp‘msmn and thig'" expanswn 1§ 1n the

direction of the' thinness of the prnnary
conduit. In.other, words, ‘both forms con-

stitute_ what may-be ¢alled folded horns; but

in the first form .one of the parallel, waﬂs
of one fold Is achacent ‘and’ conctructed inté-

orally with a, parallel wall of the next fold,

whereas in the second form it s one of the
divergent. walls, of one fold that. ié adja-
cent one of the p'ualle‘l walls"of the other
fold. The latter form.is amlogous to that
shown in my apphcatlon ‘Ser. No. 679,911,
filed Dec. 11, 1923, in that the “1denmg con-
duit has its outlet portion curved in the.di-
vection of jts thinness to discharge at. any
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desired angle into a well developed projec-

tor portion, the arrangement being prefer-
ably so ordered that the main beam crosses
the plane of the vertical mouth of the pro-
jector at- a sharp angle. This abrupt turn-
ing is .in the . direction of thethinness of
the sound beam and is guided by semicylin-
drical surfaces. curving through an. arc of
approximately 180 degrees. Moreéover, the
widening conduit may be curved in the di-
rection of its thinness through a less arc of
90, degrees more or less, if desited.
The above principles are capable of em-
Lodiment in many specifically different
forms, but. I have selected for illustration
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TFig. 2,

herein a form in which all of the walls arce
very thick and are of dense stiff wood, pref-
erably spruce. For faithful reproduction
of the record such thick, stiff, non-vibra-
tory walls are preferable. »
The above and other features of my in-
vention may be more fully understood from
the following description in connection with
the accompanying drawings, in which:—
Fig. 1 is a_plan view of one form of the
device with the top plate broken away.

.

Fig. 2 is a vertical section on the line 2—2,

Fig. 1. :

Fig. 3 is a front elevation.

Fig. 4 is a view showing another form

in vertical section along the central axis of

the sound amplifier and projector .on the
line 4—4, Fig. 5. : 3
_ Fig. 5 is a section on the line 5—3, Fig.

4, showing in dotted lines certain parts

above the plane of the section. -
These drawings are intended to indicate
approximate sizes as well as the proportions
of the parts in one desirable embodiment of
my invention. The scale 1s indicated at the
top of each sheet. o :
In these drawings the invention is shown
as adapted for a cabinet type of: phono-
raph and in the first form the projector is
adapted to.form a solid base for such cabi-
net. In both forms a tone arm or other

source of sound is supposed to discharge
‘downward at the front of the cabinet. How-

ever, it is plain that by adding another fold
to the form shown in Figures 1 and 2, the
inlet to the projector would locate at the
rear of the cabinet. o

~ TReferring to Figs. 1, 2 and 3, particularly.
it will be seen that the device is
inainly a widening conduit. The air column
comprises an inlet portion a; a downwardly
extending portion D, in which the air column
is prevented from expansion in one dimen-
sion and may or may not be slightly de-
creased in thickness; a horizontally extend-
ing portion ¢, in which two opposite walls
are parallel; a downwardly curving nortion
d, in which the walls are concentric. semi-
cylinders; a reversely extending - horizontal
portion e terminating in an outlet 7. The
inlet @ may be of suitable diameter for re-
ceiving sound waves from a - suitable con-
duit and this may be a phonograph tone
arm or a telephone receiver, say, one inch
and three-quarters to two inclies in diame-
ter and preferably mot more than three
inches in diameter.  While the contraction in
the portion b is not essential, it is desirable
to have it where compactness is desirable,
since that makes possible the reduction of
thickness of the beam in ¢ to less than two
inches, and if this_thickness is preserved
throughout the partial expansion portion ¢,
deflecting portion d and reversely extending
portion e, the total size of the device for

1,668,059

given length of air column, is proportion-
ately reduced. The outlet f is a more or less
rudimentiry mouthpiece twhereby the tran-
sition from the widening conduit to the outer
air-is rendered less .abrupt.

Referring to Fig. 1 it will be seen that
the other two walls of the conduit widen
practically uniformly from the inlet to the
exit, the angle of divergence as shown being
about 10 or 12 degrees. .Preferably -the
length. of the air column is 40 to 50 inches
and the width of the outlet 14 to 18 inches.

By thus limiting substantially all of the
expansion of the. wave front to a single
dimension, T am able to get an adequate ex-
pansion of wave front and a length of air

column _(three or four feet’ or more) in a
very compact space, the width of the device

being but slightly greater than'the width
of the outlet, the léngth hardly greater than
one-half the length of the air_eolumn and
the height only five or six times the ‘thick-
ness of said column. . Obviously 'the bends
in. the direction of the thinness, of ‘the 'con-
duit may be repeated ‘so that"the ‘conduit
will be disposed in ‘thrée or more. lengths
extending alternately in opposite directions
and the bends may be greater or less than
180 degrees. The outlet width as well as

the total length of the 'conduit ‘may be
greater ot less than shown’ag may also the
angles of divergence of the walls'6, 68,7, T

Moreover the cross section may be some-

what elliptical ‘instead ‘of rectangular, pro-
vided the thinner dimension bé. kept 'Wi?hin
the desirable limits, preferably about 2
inches. . . o

A widening. conduit projector having the

above characteristics may be constructed. in.

a variety of ways. The simplest way would
be to build it up from boards each cut to
the proper shape, piled one.on top of the
other and glued under heavy pressure. = As
shown, however, the device is somewhat
lightened by building it" from  two heavy
boards forming the bottom 1. and top 2. to-
gether with an intermediate spacer '8 having
a fore and aft groove 4 in which slides an
intermediate board 5. Between baseboard
1 and intermediate board 5 are heavy spacer
strips, 6, 6* forming the divergent walls of
the outlet half of the conduit while the di-
vergent walls 7, 7* may be similar strips
primarily secured to the top board 2. The
inner end of the middle board 5 being
formed on a semi-cylindrical convexity hav-
ing a diameter of, say, 1 inch. the outer wall
of the bend may be completed by .block &
having a corresponding inwardly directed
semi-cylindrical cavity 9 carried by a cross-
piece 8 the ends of which “slide in’ the
grooves 4. In the present .casc this cross-
piece is shown as longitudinally recessed to
projecting portions 9, 9%, embracing the ends
of the divergent walls 6, 6%, 7, 7% All of
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these parts are éarvefully dimensioned and
fitted as to thickiress and are glued under
pressure to form a substantial integral struc-
ture. If desived, the structure could be made
integral in -any other. dencd \\.1\/ as by
moldmfr or cas(m«r

Refcumcr to (he form shown in
and 5: :

The tep of the (.111‘!1\( \\ludn carries the
tone .avm and ather operating.parts of.the
phonograph also carvies the; primary ex-
pansion conduit 10 with the semi-cylindrical
outlet at 24, 25 aud thé secendary-expansion
or projector portion 26, 27,28, wluch opcns
tlnouvrh the €ide of the cabinet. i -

“The. tone arm or other:sourece of sound dis-

s

o

4

- charﬂres..lt 16 directly into the: upper. end

2

R

of ‘the. air column ‘which.extends continu-
ously: sthrough: the primarv’and secondary
expansion conduits .to the: outer air. -
+The--.conduit: walls-ure all of very. thick
spruce, -iné¢luding the walls 107, 10% 10°-and
10 of the w 1demn<r conduit. These are all’
at least onc inch- thich ‘except the wall.10%
ithe lowei:end-of avhich is made thin-ip or der
to.bring. the upper wall of ‘the projector in
proper. “relation to. the. ‘discharge -from the

-curved end of the widening cenduit. Vibra-

" tion -of :.this thinner: pmtmn

<A1

@
P13

- 40
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however, 1s
prevented-by providing piers 10¢, l)l(‘fu.db]\’
of ;. wood.... These avé fitmly . ‘giued . between
10%.and. 10’, the:surfaces bcm«r drawn mto
wost. antimaté engagementi w hile the- clue-is
‘wet by :means. of: ansxon screws.: 105 “These
SCUCWS, pu,fcl.lbls pass freely through .holes
10¢ in pievs 10¢ without engaging. the “sides of
said boles..- This leaves the cnd surfaces: of
the piers: frecr to take and maintain the de-
sived position under the clamping stress of
the . screw ;.. also unequal Jateral - expansion
ot contraction ¢f the wood cannot take effccet
dirvectly on the screw:  Similar piers may be
used for the free edge of the middle. wall
i Figs, 1, 2 and 3 but is less necessaty be-
cause 1t iv easter to miake this w .lll as thick as
may be deired.

The: ternunal pmtx(m of Lhc umdmt 15
also one inch speace.  The length ot the
lower plate 26 is such that it must be very
thick and stiff in ovder not to vibrate under
the acoustic. stresses set up by -proper fune-
tioning of the projector as a whole. Hence
1 prcfel to make the thickness of this plate
greater. say 1% inch. “The same tendency to
ibrate is fouud in the roof. platcs 27.and 10°,

it these are so massively backed:in the pres-

ent construction that vibration is mlmmwed
if not eliminated. . Lt
he waves, emer cm«r {l mn ille conduit 10

:dle diverging on a sphtucal wave front and

the an«rl(, is considerable.”. It results that

swhen the end.ivalls.of the terminal -portion’

of the conduit .ave parallel, as in my said
application Serial No. 484,240, a substantial

:part. of each. flank-of the main' peam will

a

impinge upon said walls and will be thence
reflected out of the mouth of the projector.
In most cases the thus deflected flanks of the
beain will tend -to converge toward.crossing
points far beyond the mouth of the projec-
tor and practically the angles are insufficient
for cffective lateral dlﬁusmn of -the ‘sound
on cach side of the direct beam. ' While such
arrangenient may be-employed for.my. pres-
ent construction, I have found that improvad
acouistic-effects, accompamed by greater-lat-
cral diffusion may be obtained by: converg—
g the end walls as shown in Fig. 5. There
seems to be a further :advantage due ‘to-con-
fining -the :‘waves-laterally . (a. sort:-of; .xe-
versal-of flank diffusion);. pdrticularl where
tlie vertical. expansion:permitted in tgls part
of the conduit:is-extrémely rapid. :/The con-
vergence of the:side.walls may-be: stall, not
more . than,;.say :10°-anywhere toward the
axis for each wall and; as: before stated,x the
walls may be parallel. -~ - v, -

- For "undistorted; ,amphﬁc‘xtw 1.
the. walls-of the widering conduit @s well ias
ofi the projector.-should e veryistiff-and:at
the same-tune very-light; so0:that tefidency. to
sympathetic  vibration :will’ Le:avaided.jand
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such as may occut;will:be of the higher: fre- -

quencies.. To this.endithe quality o
terialiused, should bie:very stiff* and Jightias
to-quality, while;the. construction should be
as; solid -ag possﬂ;le. <ifonthis; punpose -the
Dest, material which I.have;been ableito find

up to the present time, is boards jor timbers

of :.well . seasoned, gpruce.:, .'Probably ithe
thicker the. timber is.the;better it, Would be,
Lt experience; shows, that the above named
-thickness,of an mch or two 1s,plja\ctlpally, suf-
ficient. for, the walls:of, tlie:\idening: conduxt
and .also for the projector.: ..., s o -

~While I have shown the: bemx-cvlmder at
’4. 25. struck. from:point ¢.as’the.¢enter: for
turning. the waves..emerging from - the :slot
outlet of. widening .conduit-10, through:an-
gles totaling':180 de‘rlees, it iwill: be . found
that other curved, or partly cuived -and

sartly plane deflectors can be used. :Curved
surfaces of: less angular. arc or less. radius or
strack: from .aumore remote. centér, may - be
desirable. . Where.the conduit 10 is vertlcdl
instead of inclined at. a 45 degree angle; a
‘single veflector may - be- used “to turn-.the
waves through the 90 degree angle, instead of
two reflectors: for the.180. degree .angle, and
such single reflector:may be.either plane or
curved, or:partly plane and partly :curved.
‘These ‘and other similar modifications are
based on my above explained- principle that
propagation. of the waves between opposite
:approximately, parallel walls whieh iprevent
expansion in one dimension, with-other out-
let walls diverging to peimxt guided .expan-
sion in the 0the1 -dimension, seems to pre-

- the ma-~
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pare the sound waves for deflection, so that -

ithe conduxt may be curved in the direction.-of
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its thinness with less energy loss and phase
displacement than where the deflection 1s
in the other dimension.

My invention does not depend upon the
correctness of my theories with reference to
it and.in go far as I have stated theories, 1t
has heen for the purpose of indicating or ac-
counting “for novel results. Whether cor-
vect or not, they will be found useful as hy-
potheses to assist those skilled in the art
when seeking to apply one or wmore of my
novel -principles to new conditions or pur-
poses. . ’ )

~Regardless of theory. it will be evideat
that. both formns of the device shown in the
drawings are generically the same in.that
each embodies my novel combination of the
following features: Each embodies a mas-
sive-walled conduit atfording an air column
for amiplifying and projecting speech waves.
which is folded upon itself as compactly as
may be desired. o

Thus, Figs. 2 and 4 ave merely different
illustrations "of how by ‘my ‘mvention, suc-
cessive portions of the conduit may have
oppositely extending conduits or walls
folded ‘adjacent each other without danger
of -distortion and confusion by sympathetic
vibration effccts such as vesalt where the
vibrations of the air column of onc part of
a conduit are permitted to strike through
the ‘adjacent wall ‘into another part of the

“air column, where the phase relations are

entirely different.

~In Fig. 4, the mouth or projector portion
starts much further back in the conduit than

“in Fig. 2, but the broad idea is the same and,

-as stated above, the deflecting curves or
Dbends in the direction-of the thmner dimen-
sion of the conduit may be repeated to dis-
pose-any desired length of conduit in three
‘or more lengths extending in opposite direc-
tions, as in Fig. 2. Similarly, the projector
of Fig. 2 may have the wider area expansion
and even the design of the projector portion
of Fig. 4.

In all forms of the device, it is highly nn-
portant to have all surfaces of the wood
(preferably well seasoned spruce) filled and
worked down to a very smooth hard finish.
This -is one reason why both forms are
shown as of sectional construction. That of
Figs. 1. 2 and 3, particularly, is adapted
for complete finish of the interior surfaces
hefore being assembled for final gluing or
otherwise securing together of parts. The
layers may be built up one at a time from
the hottom, each interior surface being pol-
ishied before it is covered by the next layer.
ov the building may progress from top and
bottom plates simultaneously.

I claim: C :

1. A sound amplifying conduit for ex-
panding the wave fronts of complex sound
-waves, said conduit being solidly constructed

1,666,069

of thick, stiff material, and comprising walls
arranged to permit wide expansion of -the
wave front in one dimension along widely
diverging lines and other walls approxi-
mately parallel with each other, arranged
to guide said waves in the other dimension,
said conduit being curved in the direction
of its thinness approximately midway of its
length. - e :

9. A sound amplifying -conduit for ex-
panding.the wave fronts of complex sound
waves, said conduit being solidly constructed
of thick, stiff material, and comprising walls
arranged ‘to permit.wide expansion of - the
wave front in -one:dimension along widely
diverging lines and . other .walls. approxi-
mately parallel with each other, arranged to
guide said waves in the.other dimension,
said conduit being: curved in the direction of
its thinness through an.are sufficient:to cause
a wall of the conduit in &dvance of.the curve
to constitute a 'wall:for a portion beyond the
clll.ve. cpet e N A iy FER N Do et

3. A sound amplifying ‘conduit for ex-.

panding. the wave. fronts-of complex sound

waves, said conduit being solidly constructed

of thick, stiff material; and comprising ‘walls
arranged -to permit ' wide expansion .of the
wave front in one-dimension along widely
diverging lines and:other walls approximate-
1y parallel with each other,arranged to guide

‘said waves in‘the other ‘dimension; said con-

duit being curved in the divection of its thin-
ness through an arc-of approximately 180
cegrees. - T P R

4. A ‘sound amplifying “conduit for ex-
panding the wave fronts of complex sound
waves, * said - conduit ' being: solidly con-

‘structed of thick, stiff material, and com-

prising walls arranged to permit wide ex-
pansion of the wave front in one dimension
along widely diverging lines and other walls
approximately parallel with each other, ar-
ranged to guide said waves in the other di-
mension, said conduit being curved in the
direction of its thinness through an arc of
approximately 180 degrees approximately
midway of its length. ‘

5. A sound amplifying conduit for ex-
panding the wave fronts of complex sound
waves, said conduit being solidly constructed
of thick, stiff material, and comprising walls
arranged to permit wide expansion of the
wave front in one dimension along widely
diverging lines and other walls approximate-
ly Yarallel with each other, arranged to
cuide said waves in the other dimension, said
conduit being curved in the direction of its
thinness through an arc of approximately
180 degrees approximately' midway of ite

length a wall of conduit bevond the curve

being parallel and integral with a wall of
a portion in advance of the curve.

6. A sound amplifying conduit for ex-
panding the wave fronts of complex sound
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waves, said conduit being solidly constructed
of thick, stiff - material, and comprising a
primary portion having walls arranged to
permit guided and: limited but rapid ex-
pansion of the wave front in one dimension
along widely diverging lines and other walls
nearly -parallel -with each other; arranged to
guide said -wavés in the “other dimension,
thereby forming -a thin sound beam with
widely divergent - flanks and a deeply curved
wave. front; the .outlet end:of said primary
expanision being curved:in the dirvection of its
thinness:-and discharging into a - projector
portion having walls diverging at an angle
permitting -guided :but-‘rapid rexpansion . of

.+ sald-beam:in:sald-second :dimension.: : ::

20

28

30

40

A ssound .amplifying - ¢conduit., for- ex-
panding the-wave fronts:of complex sound
waves, said-conduit. being sdlidly. constricted
of thick;: stiff: material, :and: comprising ‘a
primary expansion: portion -having ‘walls ar-

ranged::to -pérmit.guided ;and - limited ‘but’

rapid 'expansion;.of the:wive:front in one
dimension along widely diverging lines and
other ‘walls nearly ‘parallel with each other,
arranged- to; guide -said ‘waves in: the-other
dimension; - theéreby . forming -a .thin. sound
beam. with - wideély- divergent flanks and: . a
deeply curved wave:front; the outlet end of
sald primary expansion portion being curved
in ithe direction, 0f, its!thinness,ithrough an
angle of ‘appiloximately 180-degrees and dis-
charging in the:direttion of a divergent.wall
of ,a; projéctor, portion having: walls: diverg-

ing at an’angle permitting guided but rapid.

expansion-of-satd-beam in said .second-.di-
MENSION. . f gy e T G e s
. 8.:A sound’ amplifying :conduit -.for.,ex-
panding. the -wave fronts of:complex waves,
said’ conduit "being. ‘solidly constructed of

«v thick, - rigid - material and  -being-reversely
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folded -upon'itself :to form successive, adja-
cent’ lengths or:folds'extending in opposite
directions, adjacent surfaces. of..adjacent
folds being oposite 'surfaces:of the same wall

¢ of ‘thiek, -rigid . material; said - folds includ-

ing a primary ecxpansion;:portion having
opposite divergent walls arranged to permit
guided expansion: of the waye front in one
dimension and other opposite walls nearly
parallel with each other-arranged to confine
said waves in the other dimension, thereby
forming a relatively thin sound beam com-
prising waves projected along lines widely
diverging in the first dimension but with lit-
tle or no divergence in the second dimen-
sion; and the fold into which said primary
expansion portion discharges embodying a
reversely extending projector portion having
walls widely diverging in said second di-
mension and one of which is the same wall
of thick, rigid material that forms a wall
of the adjacent primary expansion portion;
and the primary expansion portion being
connected with the projector portion by a

8

deflector which is thick, rigid material and
has deflecting surfaces curved in the direc-
tion of thinness of the sound beam to sub-
stantially reverse the. direction of said beam.

9. A sound amplifying conduit for ex-
panding the wave fronts of complex waves,
said conduit being solidly constructed of stiff
material and being reversely . folded upon
itself to form successive, adjacent lengths or
folds extending in opposite directions, adja-
cent surfaces of the first of said folds being
flattened to afford partial expansion of the
waves, much greater in one dimension than
in the other, adjacent folds being opposite
surfaces of the same solid wall of stiff ma-
terial, .and successive .opposite folds being
connected by a -deflector which is-of stiff
material and, has deflecting surfaces curved
in..the direction of . a thin dimension of the
conduit, ..: . I ,
:10.- A. sound amplifying conduit- for ex-
panding the wave -front. of complex waves,
said conduit being solidly .constructed of stiff
material and being reversely folded upon it-
self. to -form successive, contiguous lengths
or folds extending in opposite directions, and
embodying  a  primary. expansion;. portion
having two opposite sides approximately.
parallel and.two other sides substantially
diverging, ‘the. successive oppositely extend-
ing folds being connected by a deflector, the
deflecting surtfaces of: which operate by lat-
eral deflection -in;the:direction of the thin
dimension of. the conduit, to substantially
reverse the direction of the sound waves for.
propagation through a projector having di-
vergent walls  permitting expansion in the
direction .of such deflection. :. .. .. .+ ..

11. A sound amplifying conduit. for ex-
panding the wave fronts of .complex waves,
said -conduit being- solidly .constructed of
rigid material and being reversely folded
upon itself .to form successive, contiguous
lengths or folds:extending in opposite direc-
tions, said folds including a primary expan-
sion portion having opposite divergent walls
arranged to permit guided expansion of the
wave front in one dimension and other oppo-
site walls nearly parallel . with each other
arranged to confine said waves in the other
dimenston, thereby forming a relatively thin
sound beam comprising waves projected
along lines widely diverging in the first
dinmension but with little or no divergence in
the second dimension; and the fold into
which said primary expansion portion dis-
charges embodying a reversely extending
projector portion having walls widely di-
verging in said second dimension; and the
primary expansion portion being connected
with the projector portion by a deflector, the
deflecting surfaces of which operate in the
direction of thinness of the sound beam to
substantially reverse the direction of said
beam. .
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12. An amplifying conduit for guiding,
expanding and projecting complex waves in-
to the atmospliere, said conduit being solidly
constructed of stiff inaterial and reversely
folded upon itself, with the adjacent walls
of adjacent, oppositely extending folds lat-
erally united as a mussive integral structurve,
30 as to minimize sympathetic vibration; said
conduit including a conduit section, for par-
tial ‘one ‘dimension expansion of the w aves,
having opposite walls that are subetantxally
parallel ‘to substantially prevent expansion
mm one dimension and other opposite. walls
substantiallly diverging to permit expansion
in the other dlmensmn ‘also another conduit
section, for further one dimension- expansion
of the waves fromthe first section, having
opposite walls to prevent expansion in one
dimension and other opposite walls to - per-
mit the expansion in the other dimension;
also including deflecting surface arranged to
deflect the partlallylc\p‘mded waves from
said first mentioned conduit section in the
direction of the thinner dimension:thereof.

13. An ampiifying conduit foriguiding,
expanding and projecting complex waves in-
to the atmosphere, said conduit being solid-
ly constructed of stiff material and reversely
folded upon itself; with the adjacent walls of
adjacent, oppoqltely -extending folds lateral-
ly-united as a massive integr al structure, so
as to minimize svmpatheht‘ vibration; $aid
conduit including a conduit section, for par-
tial one dimension expansion of the waves,
having opposite walls that arc suhst‘mtmlly
parallel to substantially prevent expansion
in one dimension and other:opposite walls
substantially diverging to permit expansion
in the other dimension;: also -another con-
duit section. for further -one dimension ex-
pansion of the waves from the first section,
having opposite walls to ‘prevent expansion
in one dimension and other opposite walls
to permit the expansion in the other dimen-
sioe: also including smoothly curving de-
flecting surface arranged to deflect the par-
tially expanded waves from said first men-
tioned conduit section in the direction of the
thinner dimensidn thereof; the laterally
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united walls of adjacent folds comprising
one of the parallel or non-expansion walls
of one fold and one of the divergent expan-
sion walls of another fold.

14 An amplifying conduit for guiding,
expanding and projecting complex waves in-
to the atmosphere, sald conduit being solid-
ly constructed of thick, stiff material and

reversely folded upon itself, with the ad-.

jacent walls of adjacent, opposnely extend-
ing folds laterally united as a massive
mtecrml structure so as to minimize sym-
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pathetlc vibration; said conduit including

a conduit section foxmed for partial expan-
sion of the -waves in one dimension more
than in the other;:another.conduit section
formed for further expansion of said waves
from the first mentioned conduit section in
the direction of :the thinner dimension there-
of; and Including-also deflecting-surface ar-
ranged to -deflect. the partially expanded
waves from said first mentioned conduit sec-
tion In the du*ectmn of said thinner dimen-
sion.

15. An amphfymg condnit fm gmdmv ex-
paunding and projecting complex waves into
the atmosphere, said conduit being reversely
folded upon itself, the adjacent; opposite-
lv extending folds having the inlet end of
the wall of one fold and the outlet end of
the next fold laterally: united as a massive
integral structure so. as to minimize sym-
pathetic . vibration; .said: conduit including
a conduit section formed for. partial expan-
sion of -the -waves in ‘one dimension ‘more
than. in the' other; another conduit section
formed for further expansion of said waves
from the first mentioned conduit section in
the direction of the thinner dimension there-
of: and including also intermediate deflect-
ing surface arr 'm«ed to deflect the partiaily
expanded -waves from said first mentionad
conduit section in the (hrechon of said thin-
ner dimension.

Signed at Buffalo in the countv of Erie
and State of New York this 10th day of De-
cember, A. D. 1923.

ELWOOD GRISSINGER.
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