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To all whom it may concern:

Be it known that I, Fraxsux ¢ Goon-
Arry o eitizen of the United States of Amer-
ica, residing at Tacoma, in the county of
5 Picree and State of Washington, have in-
vented certain new and useful. Tmprove-
ments in Sound-Reproducing Macliines, of
which the following is a specifieation, refer-
ence being had therein to the accompanying
drawing. ‘

This invention relates to sonnd reprodue-
ing machines, and especially to those adapt-
ed to use a flexible ribbon on which the
record has been made, and has for its object
15 o provide a deviee whereby the intensity of
the sound may be varied at will without
changing the speed of operation or the form
or size of the horn.

Other objeets ave to simplify and cheapen
the mechanism and to inerease the length of
time that a record may be operated, and (o
“diminish the Imlk of the record thus making
2 the mauchine mueh wore convenient. and
salable than those at present’ in use.

I altdin these objects by the mechanisms
and deviees illustrated in the accompanying
drawings, in which—
© Figire 1 s a vertical section of the re-
producing mechanism; Fig. 2 is a {front view
thereof showing the device for shifting the
- reproducer from one set of records to an-

‘other purallel sét; Iigs. 3 and 4 are front

views of the sound amplifier in its closed
and opeinet] positiors respectively: Fig. 5
is u vertical Hec(iuli,ﬂiém(i* ot the Hne v—4
qgin IFig. 35 Fig. 6 is a side view of the ma-
chine with one of its standards removed in
order to show fhe mechanism; Fig. 7 ix a
rear view of ‘the machine, and Fig. 8 is a
view of the dial of the device for controlling
the sound amplifier. . :
“Similar numerals of veference réfer to
similar parts throughout the Several views.
5 The great objection and drawback to the
(:Onn(;zm'ciul nse of cound reproducing ma-
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45
c¢hing€ is found in the limited time that they
may }b‘e operated on acconnt of the form of
record: - This fact is well known to ali those
who have daily use of the machine for con.
anerein! purposes, as well as those who use
the machine for the reproduction of musieal
compositions, and it is with this drawback
in view that I have devised the hereinafter
described _machine.  Besides this, the cir-
cumstaneés inhder which such a1 machine
may be“used will vary from time to time
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and therefore (he loudness of the =ound
which is snitable to some civeumstances
would not he suitable to others, and i is de-
girable and even necessary to have weans for
controlling the Touduess of the sonnd at will,

Referving now to the drawings, the motor
mechanism by means of which the machine
is driven is preferably mounted within the
hox [, which aets as the hase for the ma-
chine.  The driving belt £ passes through
the top of the box and engages the pulley 3
stttably monnted on the machine. The ma-
chine itself i< monnted between the parallel
frames 4, 5. 6 and 7. which are seeured o
the top of the hox Lo and is driven fvom the
saidd pulley 3 by the following means: The
sidd prlley 3 is mounted ona shaft 8 which
has o sleeve 9 rotating therewith hut shidably
monnted thereon, and the said sleeve 9 car-
ries a gear 10 adapted {o drive ¢ither one
of (wo gears 11 and 12, according to .the
position in which said gear 10 may be
placed. This position is confrolled by means
of a lever 13 pivoted to the frame work of
the machine and conneeting with the slid-
able sleeve 9 by means of a har I earrying
a yoke 15 engaging in a eollar in said sleeve
9, so {hat by moving the lever 13 from one
position to the other the gear 10 is <lid from
engagement with one gear 11 to engagement
with the other gear 12, The purpose of this
arrangenient is {o provide a mechanism for
rewinding the record ribhon 16 after it has
been run through the machine. and this re-
winding ix preferably dond af a higher rate
of speed than the nnwinding thercof when
the record is heing used.  The record con-
siste of a continuons vibhon 16 of suitable
flexible material prepared to receive on its
strface the impressions from a diaphragm
with a stylng adapted to record the sonnd
waves received thereby thereon.  The record
ribbon thus prepared and in=eribed is wonnd
on a reel 17 and passes therefrom past the
idler roller 18, over the enide and sound
amplifier 190 and then part way around the
driving drum 20, and the second idler 21,
and =0 on {o the reel 22 on which it is tem-
porarily wound.  The record vibbon 16 i
driven by frictional confact with the dviv-
ing deam 20, which may be made of any
snitable material having suflicient friction
between it arid (he material of which the
record ribbon is made, so that the turning
of the. dvum 20 will it w {he ribbon 16
through the machine, il driving drum 20
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is mouneed on the snme shaft 28 as the above
mentioned gear (0 and is driven thereby

when the farge gear 10 engages the said gear,

LI A ervoss belt 24 mounted on the shaft
23 beside the driving drum 20 engages the
temporary take-up reel 22 and drives it so
that as the vecord ribbon 16 is unwound
Trom one reel 17 it ix wound on the other.
When the mnin gear 10 engiges the other
gear 12, to rewind the vibbon 16, it aets
through a drain of gears consisting of {he
said gear 10, o large gear 12 and a smaller
gear 25 engaging therewith and on the shaft
of which the record ribbon veel 17 is mount-
e, Since the action passes through one
move gear when in this position than when
in the drviving position the direction of mo-
tion is reversed without reversing the di-
veetion of the main gear, and since the Ias
gear 25 of the train 3s smaller than the gear
11 of the driving dvrwmn, the rewinding action
is correspondingly faster than the unwind-
ing action,

The rihbon 16 as it pas<es Trom one drum
to the other slides over adevice which I'have
called the connd amplifier. The reproduce-
ing point 26 engages the record.vibbon L al
a point exactly in the middle of this ampli-
fier. The amplifier consists of a paiv of non-
rotative curved and fanged bodies 27 over
which the record 16 slides. and which are

- hinged together at 28 and are, separable at
~their upper surface where the record ribhon
16 slides.

I have found that when these two
sirfaces-are in contacl the vibration of the
reproducer point 26 is much les< than when
they are separated.and that the extent of the
vibration thereof increases with the distance
hetween the said parts of the amplifier. The
reasoit-for this is that the ribbon 16 $eing
flexible and. being in tenston at this point
where it engages the reproducing point, is
itself vibinted and greatly inerenses the vi-
bration of the reproducing point 26, so that
the vibration of the diaphragm 29 operated
by the reproducing point 96 is increased.
The, extent of the opening between the two
parts 27 of the amplifier is governed by
means of a pair of links 30 sceuied to a
disk 31 mounted on a rod 32, wlich is suit-
ably mounted in the frame work of the nui-
chine and which earries a pointer 33 adja-
cent to a'dial 34 sccured Lo the frame of the
machine, and which Is a small kol 85 at
its end whuereby it may he tnrned so that the
pointer 33 shall indicale on the dinl 84 any
desired mimber. .\s the pointer 33 is swung

on the dial from right to left (sce Fig. 8).

the distance between the parts 27 of the am-
plifier, over which the record ribbon 16 has
to pass, incretises from nanght t6 o maxi-
mum, hence it .is evident that any desired

loudness within the compass of the machine
- may be attained b

turning the rod 32 so
that the pointer will indicale on the dial the
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desired  distunee hetween the parts ol the
amplifier,

Tt s evident Trom the ahove that the re-
producer does not have to move in this ma-
chine, sinee the reproducing point 26 al.
wavs ocenpies the same position, as the ree-
ord s made inoa steaioht Hine on the vecord
ribhon,  Buato sinee the reeord is itsell a
very minute Hneo it is evident that 1 oean,
withont materially inereasing the size of the
record vibhon, place a number of vecords on
the =mme vibhon side by <ides and all that -
necessary to do to <fe the machine fron
one recard to the other is 4o <liafc the vepro-
ducer o that the point 26 thereol will ene
onge whichever one of the records on the
ribhon it is desived to have reprodoeed, |
have indicated six records on the vibhen
tHusteated in the deawing<, bt it s evident
that. thix may be changed fo any desived
number. The entive reproducing deviee i<
monnted on a sleeve 36 which is slidable on
a rod 37 mounted in the frame of the ma-
chine, a spring 38 having a pawl 39 at its
end engages in the raek 40 mounted on the
frame of the machine =5 that the sleeve 36
will Be hield by the said pawd 39 and eack 10

in any position in which 16 may be placed,

In order to shift it from one position to an-
other a har -1
and is moved Tongitadmally by the Tever 12
which is secured to a transverse hovizontal
rod 43 having a knob L at one end whereby
i may he torneds and having a pointer 45
at its other end. adjacent te o dial 16 mount-
el on the feame of the machive. This dial
16 has ficures thereon which eorrespond to
the notehes or teeth of the rack 10 and with
the records on the record ribhon 145 <o that
i it is desired to reprodoce record No, 1 the
pointer 45 is made to indieate on the dial 16
the figure 1. or it any of the orther records
are {o he reproduced  the corvesponding
number on the dial ix indieated by the
pointer. .

The reproducing mechanism itsell con-
sists of the usual diapheagm 29 ounted in
suitable framework I8 and engaged at s
cenfer hy the Tong end 19 of a lever pivoted
to the frame at 0. Fhis pivoted lever is
acted on in my invention by a second pive
oted Tever 51 which is conneeted thereto by
a link 52 and which enrries at its other end
the reproducing point 26, By this arrange-
ment I have increased the leverage of the
reproducing point 26 <o as to make the ma-
clhiine mmeh more sensitive. The diaphragm
29 and first Jever are fixed in position exeept

as to the adjustments for reproducing vari-

ons records. as above deseribed, but the see-
ond lever 1 is removable from the record
by means of a hanger 33 {o which the =ee-
ond lever i1 is Fivnlm{ ai' which is itsel{
pivoted to the frame weik '8 of the din-
phragm and which is engaged by a thumb

ix Pastened to the slesve 36 ¢
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.80gccord-body engaging the same, and sound-
Thudueing means engaging said record-hody,
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- rounded upper surfaces, and means adapted

- producing meanus, means for supporting snid

“ing a record-support formed of two pivoted.
o together members, aflexible record-body . en-
~gaging said recovd-sipport, sound-produc-
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Tever &1 to Bt it from its engaging position |
when il is desived to remove ot from the rib-
bon either for rewinding or for changing
from one record to the other,

It ix evident from the above that the field
of nsefufness of suelh a sound veproducing |
machine has been greatly inereased in xov-
eral wayvs, o the fiest place. the length of
the ribbon wound on the reel 17 ean he made
to take a record several-hours in length,
sinee the ribbon is itself yvory thing further.
a single ribbon can WSS number of sepa-
ate records thereon, any one of which may
he reproduced af an¥ Time; and further, the |
intensity of the sound ean be varied at will
to satisty (he eirctmstances under which the ;
reproduction is {o be made,

Having deseribed my invention, what, T
claim is: '

L In a device of the class deseribed, the
combination of a record support. a flexible
record-hudy engaging the same, and sound-
producing means engaging said recovd-hody,
suitl record-support. comprising  connected
members adapted 1o he bronght together {o
form a continuons surface, or separited to
form spaced-apart surfaces.

o2 Ina deviee of the class deseribed, the
combination of a recoid-support, a flexible

snidd vecord-support ineluding members piv:
oted together and adapted to be brought to-
gother to form a continnous surface or sep-
arated to form spaced-apart surfaces,

3. In a device of the class described; the
cqmbination of a rvecord-support,-a flexible
record-body- engnging said record-support,
and sound-producing means engaging said
record-lindy, said:record-support embraging
two. pivoted- . together members having

to separate said members, or bring them to-
goether. { : ‘

4. A deviee of the class deséribed compris-
ing a record-support formed of two pivoted !
together members, a flexible record-body en-
gaging said record-support, sound:produc-
g means engaging eaid flexible record-
body, a slidable sleeve carrying said sound-

sleeve, and means for actuating said sleeve,
said sleeve having applied. thereto o spring-
pawl amd a racls engaged by said pawl.

5. A deviee of {lje class described compris-

ing- means engaging said flexible récord-
body, a slidable: sleeve, a spring-pawl at-
tnched {o said sleeve, a rack engaged by said ¢

a

pawl, a lever having conneefed thereto a
registering pointer. and means of connection
hetween said lever and said sleeve,

6.\ deviee of the elass deseribed. com-
pri<ing a record-support formed of two piv-
aled together membersg o fexible record-
hody engaging =aid record-support, sound-
producing means, n <lidable sleeve earrying
i round-producing means. and means Tor
elfecting the movement and retention of said
sleeve at requived points ol adjustment, said
sound-producing means including a lever

cconneeted to the dinphragm thereof, menns

for actuating said lever, and a sccond lever

conneeted to the aforesatd lever and earry-

ing means engaging =aid Alexible record-
Doy,

7. In a sound reproducing machine, the
combination of a pair of record supports
with free space therebetween s a flexible ree-
ord body engaging said =upports and pass-
ing over the space therebetween s and sound
producing means engaging said record hody
at a point hetween said supports,

S sound reproducing machine, the
combination of a pair of recovd supports
with free space therebetween: means for ad-
justing sni;‘ supports relatively to eacli other
whereby the space therehetween is adjnsted :
aflexible record body engaging said supports
and passing over the space therehetween
and sound producing means engaging said
record hody at a point hetween satd supports,

Do In a sound reproducing machine, «
sotnd amplifier comprising a pair of adjust -
able supports with space therebetween, over
which the record hody passes. and at the
median point of which the sound producing
means engages the record hody,

10. Tn a sound reproducing machine. the
combination of a pair of flanged record sup-
ports with free space therebetween s a flexible
récord body guided by and engaging said
langed sapports and passing over the space
therebetween: and sound producing means
engaging said record hody at a point hetween
satd supports.

I In o sound reproducing machine, the
combination of a pair of record supports
hinged fogether: a controlling vod adjust-

ably snpported in the machine : and a pair of

links secured fo said record supports and to
opposite sides of said controlling rod, where-
by the adjustment of said rvod adjusts the
relative positions of snid vecord supports,
I testimony whereof T aflix my signature

in presence of two wilnesses,

v FRANKLIN C. GOODAVYL.
Witnesses:
Prant Goonare,
Carer Bexxwrr,
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