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Patented Nov. 6, 1928. | 1,690,726

UNITED STATES PATENT OFFICE.

EMIL ¥. HOLINGER, OF NEW YORK, N. Y., ASSIGNOR OF ONE-HALF TO E. .CHASE
CROWLEY, OF NEW YORK, N. Y.

SOUND:REPRODUCING DEVICE.
Application filed June 17, 1927. Serial No. 199,504.

This invention is designed to provide the pole pieces 4, 4, and engfge threaded re-
means for the clear and accurate reproduction cesses 1n a ‘'spacing block 8 of non-magnetic §5
of sound waves in general, but is more par- material located between the poles of the.per-
ticularly designed, so far as the present em- manent magnet. - These * bolts -also pass

5 bodiment thereof is concerned, .for use in through perforations.in: the lower ends of a
radio receiving sets. The present invention pair of gooseneck springs. 7; T;-located -out-
comprises certain improvements on construc- side of the permanent :magnet: poles, ‘and 60
tions of the general type disclosed ‘in: my ‘through grooved clamp shoes. 32,32, . "When
pending application Serial No:-133.581, filed said screw holts are:set.up tightly ‘the parts

10 Sept. 24, 1926, allowed May.19,.1927, and in are:.thereby- firmly ‘assembled. in accurate
my pending application Serial.:No.:185,994, -alignment and spaced relation; ds:well shown
filed April 23, 1927. In this type of mydn- in Fig. 2. -The.spater:block 8:may, begrooved %
vention, as in those disclosed in‘my said:prior .to receivé-the: pole pieces 4;:4:as- shown ‘in

- applications, the:Tesonant member. consists Fig. 2. : RS

15 of a hollpw body of thin; stiff,-but:slightly -.":The armature 9 for the electromagnst thus
elastic material, such as wood or fibrous com- - formed 1s.preferably made By stamping-out
position, to which the armature of an electro- a-thin, soft:iron plate having 4:central open-
magnetic receiving element is attached, but I - ing 11, the -exterior, upwardly-bent semi-eir-
have found: that the quality, accuracy :and cular: Hanges ?1-2:'=a.nd-sthéwlatemllj:pro]'eét:ing"'

20 volume of: the tone reproductions iare:con- -ears!13, 13 ‘ﬁrrang'ed-diamétrically=‘:oppo_s"ite
siderably further increased- if -said ‘member ronetanother; as‘described-and: shéwn:more in &

is given a.generally obovoid shape;:such: as .de'tall»lnf_rhyssaid's:péndingf upplication:Serial

may be produced by joining:the base:6f a ‘;N:O,?g185,944.:-5»w'l"his*-=armatu‘ref.i is preferably
cone to a portion of a sphere;-and then:at- supportéd upon the upper'ends of the goose: -

25 taching the vibration producing means toithe neck springs 7, 7 which:are:formed -of hon-
smaller end of such member.» .=+ . -magnetic materials; stuchfas:brass|: being’ fas- 80

The best form of apparatus now:kriown to - teried to said ears 13,13 at 10,10; by welded
me embodying my invention is illustrdted:in - or _solder'ed:'-joihts::-%' or:by scréws; as shown'in
the accompanying ‘sheet: of:drawings /in 1gor 1w 19:#19 +represent) adjusting fsérews ..,

30 which— pomeitlageas. o threaded into one'section of each of‘the goose-

Fig. 11is a side elevation'and a partialiver- necks:of 'eachi:spring 7, 7 ‘dnd+bearing upon __
tical section of the -apparatus: with: parts + theiotherisection ofsaid poose-neck; by which %°
broken away, and +i+ it T sald supporting springs 7, 7may béflexed:to

Fig. 2 is a cross sectio ‘the’ line +faise:or:lowér the armatute’9 ‘with' réference -

35 2 2of Figil. oo caida 2o -tothepolepiecesd;id: +di PR S

Throughout the ‘drawings “like réference »ii1 Therresonant:! members in the ! préferred 0
characters indicate:like parts. '1-is the base »Torm, of mysnventionyis composed:of 4 por-
of the apparatus; which may be:made of any tion-16-in:the: genérgl:-‘éhapg?dffa“pdr.tion‘bf
non-magnetic ‘material: suchi:as:‘bronze;and =aspHere, and 4 lower portion'16in the Shape-

40. 2 is a permanent:.magﬁlet;mduntgd An l"sa.id i‘:Of_ a%bvuncatg’dffcone.f'?thé;felé‘iﬂéht@i"o"f Whlph
base. -Soft iron pole piéces.4; 4 are!fastened cone:aretangent ts thi surface’of the spheri-
to the poles of magnet 2:and:providediwith - ¢aliportion attheijfrction point of the-two
magnetic coils 5,5, adapted to beiconinécted, sportions:: '—‘:Pref_éifab"lyi,:the'; anglevof: flare of
in the receiving circuit. ‘. The !permanent - sthe:truncated conical! portion 16xis ‘dboiit 50:.:

45 ‘magmet 1s:fastened: to'the base 1 in-any 'con-»:de{i'l'“ees;,;whiclf“cal_lséé‘the':ivallsfj'of? the Jower
venient' manner:as' by ‘meansiof ‘the muts:90, ;portioh-of this member to-be inclined at'an
20 mounted on the threaded lower endof the angle of about 40 degreés 't*c‘)*'the‘"ﬁrsihé' ‘ofithe
rod or tube 14’ which passes through: tbe?’i_h__ag-w’-é,rm‘z{tqre piateiggf_i The drmatiié 938 fastened
net and-the base:: Cover‘plates 6, 6; mounted ‘to: ‘the’ résonant “member - by-‘cémeénting - or

50 in the upper portion 6f the base Serve to‘f"e_h-",‘6t,He1‘v€fi'se{':fltt':iéh,ihg't}ie vwalls of the fésonant
close the permanent fnagnet therein. = *member ‘to the anges 19 on 'said drniatire. 105

Screw bolts '3, 3 pass throngh horizontal " The - peatishaped sonant. membet thus
perforations’in the permanent magnet and in broduced is ‘supported. at ‘its Iatger ¢nd by
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the upper end of the rod or tube 14 which
extends through its interior and, is: clamped
to it by means of the nuts 15, 15 engaging the
threaded upper end of said rod or tabe.

The pear-shaped resonant member.may be
formed in a variety of ways but I prefer to
malke it of a series of strips 162, 16" 16° of
resonant material, such as wood, or paper,
which are joined fogether at the upper end
by being cemented to a ring-shaped piece of
wood or cardboard 21 and to an overlapping
cap plate 22 ¢f stmilar material. 17 repre-
sents an annular fold of wave-lie cross sec-
tion-in the wall of the resonant member ex-
tending around ithe same approximately aid-
way between its ends. and 18, 18:are perfora-

-tions-through the swall:of said member pref-

o

erably located in said crease.

Tn operating my invention, the magnet
«coils 5.5, are connected in the clectrical -cir-
-cuit of the radio receiving unit and'the arma-

sture 9 ‘is adjustedl- toward or from the ‘pole

ipienes 4,4, by means of the screws 19, 19 un-

:filthe best -results.in sound: reproduction are

obtained. o .
T -findthat makihg:that portion -of 'the
resenant member to “which the ‘armatuge is

_attached in the shape -of the truacated cone,
-gis shown,.very ‘greatly increases-the.volume

-and sensitiveness of the sound reproduction.

By .means -of - this_apparatus T “am’able to
-bring out fully thellower ot bassmdtes-of any
_mustcal cemposition’ being: reproduced with-

-outimpairing the reproduéfion of the higher

5 .notes, -clearly developing even the -lowest

notes-ofia great-organ. ’ .- :
“The -volume and «quality of:the sound re-

production. vary according o the size‘of the -

resonant member, - the loudness sincreasing
with the size of the-member, at least’ within

-certain‘timits. -Bxcellent results are-obtamed

_with-an apparatus i whioh-the diameter-of

‘the globularportion of:the resonant member
is sixteendnches. - R R

.Soifar-as 1.can-at present determine, the
main portions of the sound-wawesiare gener-
ated- by: the -vibration -of that:portion:of the

.resonant member below- the -crease 17, avhile
_the upper portion-of said member:serves as a
-sounding bourd, mainky -usefull:in 'reﬂécbms

and cencentrating -the sound -waves, an

:forcing them te escape through-the-openings

18, .18." The -orease 17 in ‘the walls:of ' the
resonart. member practically atts as ahinge,

permitting:a freer vibration of :the remain-
ing portions of the svalls, and véry greatly in-
_creasing the sensitiveness and :volume -of

N

sound.reproduction. . - T o
Various changes-could be'made in

;tHe.«rela-

tive.arrangement.and construction-of the con-:
stituent elements herein. described and.illus-

trated without departing fram. the principle
of construction here disclosed, or entirely de-
stroying the improved results above outlined.

Having described my invention, I claim:

0,726

1. A sound reproducing device comprising,
in cambination, u hollow member o f:substan-
tially pear shape having one portior :n the
form of a segment of a spheve, and the rest
substantially.conc shaped, both iade of thin,

‘resonant.material, and means for imparting
sound vibrations to said member attached to
the smaller end thereof.

2. A sound reproducing device comnprising,

“in combinatian.ahollow member of substan-
tially pear shape having one portion in the
:form:of a -segment of a.gphere, and the rest
sabstantially cone shaped;both made of thin,
resonant material,-and.means-for imparting
sound vibrations to-said member attached to
-the smaller end thereof. togethor. with a sup-
port for saidd member attached to its lurger
end. . ' :
:3: :As an.element in. a.sound.reproducing
“dévice, a hollow,.£hin-walled «obovoid reso-
qnant member having -a-.latge.closed. end of
“globularshapéand asmaller open end in-the
shape of a.truncated:corie-tangent fo the ad-
“jacent globular portion. ’

4. A striccture such.as defined-in-claim-3 in
which- the angle of flareof:said :conical :por-
-tion s abéut: fifty degrédes.

) 5::Azse(mdre_pa‘oducingﬂevicecompnising,
‘in. ¢oinbination; arhollew,:thin-walled pear-
' shaped member having:its larger peortion.of:a

«wenersdly spheroidal:shape:and: the rest.sub-

stantially con¢ shape,and having an-opening
at its smaller-end; means Ior imparting souritl

vibrations :to -sgxd ‘membier- attached to its
wadls. near:said.épening, and a -support-ex-
-tending:-through said opening -and attached
to said member-atits.opposite anddarger end.

6. "Accombination:suchias defined in claim 5
~in whichthere dsa-ciroumferential-crease in

:thewallsofisaid pearishaped member extend-

ing around the same.

- -%: :A-combinationisuch:us défined m claim 3

in.awhiclvtheredsiv.crease:in the:walls of said

pear-shaped member extending: circumferen-

«tially nround:the largecendithereof. -

8. A combination such as definéd in-clanm
Hanayhich:thereis-a-cvease in the wallsof said
-pear-shaped member-¢xtending circumferen-
.tialy aroundithedargér-end thereof:and per-

- forations $hrough thé walls of said-crease.

*+9..:A sound reproducing device comprising,

sn -combination, a-heollow - thin-walled, pear-

:shaped:resonant.member-closed dt-1ts larger
_end, having anopening in its-side, and being

open iat dts.smaller.end, aisupport for said

memberigttached toits largerend, and means
. for;dmpanting -sound »vibrations -attached -to
dtssmallerend: . o T
.10. Tn -a -sound -reproducing device :suit-
.able .for use.in :radio. .apparatus: having .an
-electromagnet, the-coils gf: which are adanted
to be included-in.a.reproducing circuit, the
combination, with the above recited.apparva-
_tus, of .a hollow, .substantially .pear-shaped
mnember made of thin, resonant material, hav-
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Ing an opening in its side, and an armature for
said electromagnet fastened to said member
at its smaller end.

11. A structure such as defined in claim 10
combined with a support for said pear-shaped
member attached to 1t at its larger end.

12. A combination such 2s defined in claim
10 in which said pear-shaped member has a
circumferential crease in its wall, in which
crease said side opening is located.

13. A combination such as defined in claim
10 in which said pear-shaped member has a
circumferential crease in its walls producing a
wave-like cross section thereof.

14. In a sound reproducing device suitable
for use in a radio receiving set having an elec-
tromagnet, the coils of which are adapted to
be included in a reproducing circuit, the com-
bination, with the above defined apparatus, of
a hollow, substantially pear-shaped member
made of resonant material having a circum-
ferential crease located substantially midway
between the ends of said member and having
a series of openings therethrough, a support
attached to said member at a point remote
from said crease, and an armature for an elec-
tromagnet attached to the smaller end of said
pear-shaped member at a point in the field
of force of said magnet.

15. In a sound reproducing device suitable
for use in a radio receiving set having an elec-
tromagnet, the coils of which are adapted to
be included in a reproducing circuit, the com-
bination with the above defined apparatus of
a vertical support extending upward from
said magnet, a hollow, substantially pear-
shaped member formed of resonant material
surrounding said support with its larger end
uppermost and fastened thereto and %aving
a circumferential crease in its walls of curved
cross section extending around its medial por-
tion, and an armature for said magnet located
in the field of force thereof and fastened to
the smaller and lower end of said pear-shaped
element.

3

16. A combination such as defined in claim
15 in which said pear-shaped member is pro-
vided with a serles of openings through its
walls located in said crease.

17. In a sound reproducing device suitable
for use in a radio receiving set comprising, in
combination, a horseshoe magnet, a hollow,
substantially pear-shaped resonant member
made of thin, stiff material and having an
opening at its smaller end, a support for said
member extending upward through said open-
Ing to the upper and larger end of said pear-
shaped member, an annular armature for said
magnet surrounding said support and fas-
tened to the wall of said resonant member at
its smaller and lower end, two curved springs
rigidly mounted with reference to said mag-
net and supporting said armature at dia-
metrically opposite points thereof, and ad-
justing screws mounted in, and bearing upon,
sald spring and adapted to flex the same,
whereby on the flexing of said springs any
desired adjustment of said armature with
reference to said magnet may be secured.

18. A combination such as defined in claim
17 in which said pear-shaped member has an
annular crease in its walls at a point substan-

- tially midway between its ends.

19. A combination such as defined in claim
17 in which said pear-shaped member has an
annular crease in its walls at a point substan-
tially midway between its ends, and a series
of perforations in its walls located in said
crease.

20. A sound reproducing device compris-
Ing, in combination, a hollow obovoid mem-
ber with its larger end of approximately
spheroidal shape and its smaller end of gen-
erally conical shape, both formed of walls of
thin, stiff, but elastic material, with an open-
ing therein, and means. for imparting sound
vibrations attached to one portion of said
member.

EMIL F. HOLINGER.
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