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o 'I 7 7, aZZ fwhom zt fmoy concern:

‘Be it known that 1, JA“\IE‘S K DJQANO a

‘citizen of the United Sta,tes residing at, New
York, in the county of New York and State
of New York, ha,ve invented certain new
and useful Impl ovements in Sound Record-
ing and Reproducing Apparatus; and I do-

- hereby declare the following to be a full,

~ clear, and exact description of the mventlon
10

such as will enable others skilled in the art

~ to which 1t appertame to meke and use the
. __same : | - -

- 18

This mventlon rela,tes to sound reoordmcr |

and reproducing apparatus; and it has to do

- or amplifying means comprises conduits
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“which provide separate sound paths between
the vibratory element or diaphragm of the
ot
- said sound conducting or. amplifying means.
More specifically, the invention relates to a

sound box and the opposite extremity

talking machine or phonograph having a

sound box or reproducer provided with a.
plurality of separate impulse chambers 1n..
~operative relation to the vibratory element:
“of the sound box, in combination with a
‘compound tone arm and an amplifying horn
 both embodying. in a compact unitary struc-
ture, separate conduits which afford sepa--
" rate continuous sound. paths between said-
~ impulse chambers and the outer end of the

~amplifying horn.

Tt is recognized in the art that the ordl—

dimensions, and other characteristics

structed are in the nature of a. compromise
“between the characteristics theoretically best

45
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‘suited to tones of vndely dlﬁermg pitch. As
‘a result of such compromise, the resultant
sounds, as recorded or reproduced by the

ordmery talking machine, differ in- COmPO-

sition, power and tonel Va.lue from the. OI’lgl- '

. nal sounds.
One of the objects of the present inven-
“tion is the eh:mnetmn n large measure of
‘the stated difficulties inherent in talking ma-
~chines at present commonly in use, thereby
_ma]mlg possible much more nearly correct
'recordmg a,nd reproduotlon of sounds

“the line 4-

Serml No 181,514,

Another ob]eot of the mventmn is to ma-

terlelly increase the sound Volu:me and’ .

power of which the usual talking machine

15 capable, while at the same time guarding

against interference of sound impulses, a de-
- fect oharaotemzmo‘ oonstructlons heretofore

proposed.

60

+~Another ob ect of the mventlon 1S to em- .

-_body the above advantages in a construction
which is simple and compact meohemoelly
and-which is comparatwely mexpenswe to
manufacture. -
With these objects in view, as well as

~.others which will be hereinafter apparent to
more pertloularly ‘with apparatus of this.

- general class in which the sound conducting

those skilled in this art, the invention coIm-

‘prises the novel construction and arrange-
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ment of apparatus parts as hereinafter de-

scribed and as pointed out in the claims.

In order to more fully explain the broad
pr1no1ples underlying the invention, refer-
ence 1s made to the accompanying drawings
~which 1llustrate one concrete example of ep--’-f‘
paratus within the scope of the invention.
It 1s to be understood that the invention is
not limited to this particular form of ap-
paratus, although this form embodies im-
portant. praotloal advantages and especially

desirable features of construction. In these
dmwmfrs which are more or less dlagram-

‘matic 1n oheraoter . |
1 18 a vertloel sectlon throucrh the

Ifig.

5
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tone arm. and horn of a talkmcr meohme Con- |

- structed in accordance with the mventlon
certain. perts being in elevation:
' nary method of conducting sound from the
- sound box through the usual simple tone
‘arm and amplifying horn of a sound repro-
ducing machine, or vice versa when record-
ing, does not give optimum results for both
high and low pitched tones, and that the
- form,
" of such tone arm "and horn as usually con-

Fig. 2 1s a section. throu oh the soﬁnd bo‘s:
on the line 2—2 of Fig. 1 -
Tig.

g 4 18 a transverse seotlon throucrh the
oouplmg between the tone arm zmd horn, on
4 of Fig. T

Referrmo' to that form of the 1nvent1011

shown in the drawings, 10 represents con-
ventionally the case of a talking machine of

the concealed horn type, the usual rotary

table and a sound reoord disik mounted there-

on being 1ndicated in dotted lines at 11 and -

12, respeotlvely The sound box or repro-

: -duoer tone arm, and horn or amplifier are
indicated generell at A, B, and C, respec-

tively. In the present exemple the horn is

stationary, while the tone arm has a swivel
‘mounting permitting it to move freely as
the Stylus 13 tracks in the record groove.

‘Referring now to the detailed construc-

o tlon of the sound box or reproduoer the

90

3 18 an end view of the sotmd box o
.throe,t and |
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pertlc‘ular form here shown compmses two

f. tubular parts or sections 14 and 15, afford- |

~ ing separate lateral sound passages or cham-

bers 16 and 17, which ‘are substantially cir-
cular in section and which communicate with
opposite sides of the sound box diaphragm
“to be referred to later.
~ tions may convemently be metal castings,

formed with opposeéd terminal flanges 18

_I_.‘l_o_--whleh support between them the holder 19

~ for the vibratory 1mpu15e-tmnsm1ttmg ele-
" ment, said element in this 1nstance taking

. the form of a double diaphragm, 20—21, a,l-_-
- though ‘a single diaphragm may be em-

- The diaphragm or diaphragms

 may be thin plates or sheets of mica, glass,

- . copper,
- 'f[jpurpose
. _double diaphragm here shown comprises the
120
© phragm members by cross piece 23, and piv-
oted at 24 to the holder or suppmt 19, the
stylus or needle being secured to the stylus_-

or other material suitable for the
The actuating means

stylus bar or lever 22 secured to the dia-

bar in the usual manner. The two parts 14

dnd 15 of the sound box may be secured to-
gether in any suitable manner, as by screws
25 ‘passing through pairs of mating flanges
“of ‘which the palr on pmt 15 1s shown et_

26. (Fig. 1).
“As clearly shown n 1* 1gs

box sections are so formed at the throat
" ~end, or end away from the diaphragm, that,

S .'when the sections are assembled, the passage |
“horns being: almnrred eo‘ﬁmlly and fI‘lC- -

16 expands rearwardly into an annular pas-

‘sage or conduit 27, while the passage 17
- merges remwardly mto the central passage

. or conduit 28, which may be circular in cross

- section and eoana,l with the annular con-
o duit, as shown, the Wall 29 bemcr common to

. :beth S |
The compound tone arm Bis of Sud1 Ch&l—'

40

passages.

-~ acter as to provide tone conducting and am-

- plifying continuations of the separate pas-

“sages of the reproducer.

48 _ample the tone arm comprises nner and

In the present ex-

- outer coaxial tubes 30 and 31, 1espeet1vely,

- which flare gently from their ]unetlon with

~ the reproducer and which provide the outer

~annular conduit 32 and the inner conduit 33.
The junction between the reproducer and the.
- double tone arm may be effected in any ap-
- propriate manner, but in the present con-

~ struction the central tube 30 fits snugly with-

- 58

in central conduit 28 of the reproducer,
~while the outer tube shps over the throat
_of the reproducer and into contact with
. bead 34 thereon which serves:as a stop
tone arm and the 1ep10ducer are thus held
‘together frictionally in the present instance.
"The double tone arm, after extending hori-
--zontally for the necessary ‘distance from the
‘reproducer, bends downwardly and termi-
" nates in ‘a double bearing collar consisting
~of annul1 35, 36, secured to the ends of the
_'tone arm tubes the annuli bemg spaced

The sound box sec~

and outer coaxial tubes 39 and 40, secured
‘together, in spaced relation by thin webs 41,
the eouphnﬂ* being held in position as by
threaded
threads on the eouplmg A ﬂanged retain- -
“ing collar 43 loosely engaging an external
shoulder on collar 35 and screwing down on
the upper end of the stationary coupling
and bearing member, maintains the tone arm -
on 1ts bearing, permitting 511th up-and-

for ‘the

and 3 the Sound |

~near the large ends.

section,

'tfmcmhr | - -
In the conetrﬂetmn descubed it Wlll be
_seen- that provision is  made for sepa,rately
amplliymw tones of high and low pitch, the
Jarger horn 46 and the inter mediate p‘leswgesz'
-connecting it to the reproducer chamber 16
‘having characteristics especially adapted to

The

o 1,459'0’33

_Tmpart and held torrether b thm webs 37

Similar spacing and securing webs 38 are

provided between the tubes near the other_
end of the tone arm. The lower edges of the

annuli 35, 36, are sphemcally convex for
bearing enqagement with the spherically

concave upper edges of a stationary bearing

0

and coupling member extending vertically
through the case and comprising the inner

collars 42 .engaging external

down movenient and free lateral swing. By

~the means described, the conduits 32 a,nd 33

of the tone arm are maintained always in

registry respectively, with the outer annular -
- passage 44 and the central passage 45 of the
“While the . described
form of coupling is a @ood’ one, any other
type of coupling may be ueed Wthh will per-
- mit swiveling or universal movement of the -
tone arm and at the same time maintain con-
85 -

coupling  member.

tinuity of the tone arm conduits with the
horn conduits to be hereinafter deserlbed

The "horn: or amplifier: C comprises - the- -
eute1 horn 46 and the inner horn 47, the

“tionally or otherwise held in proper spaced

100

relation at their smaller ends: by the cou-

pling member, while spac'mg and securing

such ‘ag cir (;111‘11 elllptleal or rec-

means stich as thln webs. 48 may be provided
The resultant annular
conduit 49 is thus a continuation of annular
conduits 32 and 44 before mentmned while
_the central conduit 50 is similarly a contlnu- o

~ation of the central conduits 33 and 45 The

horn may have any desned shape In cross’f |
110

115

‘Lm]ﬂlfV tones ‘of low pitch ; while the small- R
er horn 47, commumeatmfr by an independ-

ent path w1th the reprodueet chamber 17,
s adapted to. amplity tones of relatively
‘Besides the effect: produced: by"

high piteh.-

120.

thus emplovmrr a phllahty of amplifying . o

means of dlﬁ'elent sizes and eherecterlstlcs
while maintaining the sound impulses in the

several amphfymﬂ means substantially sep-
arate and distinct until the final point'.of

emergence or projection, there is the further ' |

effeet in the specific construction iHustrated, =~
180

produeed by the presence of the outer a,n-



 nular amplifying chamber which has _'a,mpii;- -

1,459,088

iying characteristics peculiar to itself as dis-
tinguished from merely a large horn. Also,
by using suitable vibratory material for the

‘wall common to the amplifying conduits, the

tone in each conduit may be modified ad-

vantageously by vibration transmitted from
the other conduit; but this is not to be

- understood as an essential feature of the in-
10

vention, broadly considered. Apart from all
other considerations, the construction of the

 separate sound conduits with a wall in com-

“mon, especially where the conduits are

.15 |

-nested or coaxially disposed as in the spe-
cific example given, ds mechanically ad-
vantageous and desirable.

 Where a double reproducer diaphragm is

- employed, the character and especially the

20

30

~ been explained in connection with a talking

amplitude of the sound impulses supplied

to the separate conduits leading from the

sound box may ‘in some cases be differ-

entiated to advantage by employing dia-

phragms of different vibratory character-

istics.  For example, the diaphragms may
be of different thicknesses, or of different

~ diameters, or of different materials; or the
- stylus may act upon the diaphragms at dif-

ferent leverages. As a rule, the vibrations
of greater amplitude should be transmitted

through the larger horn, and those of less
amphitude through the smaller horn. In
general, each diaphragm should be con-

nected to that horn best adapted to convey
impulses characteristic of said diaphragm.
~ While the principles of the invention have

“machine in which the amplifying horn is

~ stationary, 1t is evident that the broad in-
- vention may be embodied in machines in
which there is mno relative movement be- |
- tween the horn and the tone arm, as, for ex-
~ample, where the horn swings with the tone

40

~ arm. |

T

Ho

Tairly within the a
‘templated by the invention.

Other changes and modifications coming

What I claim is: S
1. The combination, with a sound box

‘having a plurality of vibratory diaphragms

and provided with a separate sound con-
duit leading from each of said diaphragms,

~of a tone arm embodying separate sound
~ conduits constituting continuations of the

SO‘LIIId bOK_' Conduitsz an amplifyihg hom o

ppended claims. are con-

R

also embodying separate sound 'conduits, and 85

a swivel coupling between said tone arm and
sald horn, said coupling being arranged to

*

In proper respective registry.
2. In a talking machine or the like, the

combination with a sound box comprising a
plurality of vibratory elements, of a com-

“pound tone arm having separate substanti-

ally coaxial conduits each separately com-

municating with one of said vibratory ele-

ments, a compound horn -affording separate
substantially coaxial amplifying chambers
adapted to communicate, respectively, with
the tone arm conduits, and a couphing be-

permit movement of t-hq tone arm while hold-
‘Ing the tone arm conduits and horn conduits
- 60
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tween -said tone arm and horn arranged to
maintain the tone arm conduits respectively

in registry with the corresponding horn
chambers, while permitting movement of

the tone arm. - :
- 3. In a talking machine or the like, the
combination with a sound box comprising
two diaphragms and common actuating
‘means therefor, of two tone arms arranged

one within the other and communicating by

separate passages with the two diaphragms,

two amplifying horns arranged one within

15

80

the other, and coupling means connecting

sald horns, respectively, with said tone
arms 1n such manner as to permit relative
movement between said tone arms on the

one hand and said horns on the other, while -
of communication

maintaining continuity
between each tone arm and its cooperating
horn. o o -

4. In a talking machine or the like, the
combination, with a sound box having a plu-

rality of vibratory diaphragms and pro-

vided with gepara.té sound conduits leading

from opposite sides of each of said dia-

phragms, of amplifying means embodying
- separate sound conduits arranged one with-

in the other constituting continuations of

plifying means comprising a plarality of

~ sections so connected as to permit relative
movement between the sections while main-

taining the continuity of the separate sound

conduits embodied therein. o
- In testimony whereof I hereunto affix my
‘signature. ' o |

~ JAMES KENDALL DELANO.

85
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~the respective sound box conduits, said am- N
100

105
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