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SOUND RECORDING AND REPRODUCING MACHINE.
(Application filed June 1, 1887.)
{No Model.)

FIG 1
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EPACIFICATION formning part of Letters Patent Mo, 855,663, dnted Augast 7, 1800,
Application Sled Faa 1, 1897, Horlsl He. 898,088, (Ho model)

To all whom 7% may concern:

Be it known that I, ELDRIDEE R. JOHNSOH,
s citizgn of the United States, and s resident
of Camden, Stats of New Jorgey, have invent-
ed cortain new and ussful Improvemenis in
Sound Recording and Reproducing Machines;
and I do hereby declare thd following to bea
full, clear, and exact deseription thereof, ref-
orence being had to the accompanying drvaw-
ings, forming parb of this specification. )
- My inveniion relates io certain improve-
ments in sound recording and reproducing
machines, and has for its objeet to improve
&nd simplify the construction of the record-
ing and reproducing mechanism commonly
known ag the “sound-boz,” as'more fully set
forth hersinafter.

In the accompanying drawings, Figure 1is

an elevation, partly in section, of the sound-.

box constructed.in accordence with my inven-
tion. Tig. 2185 perspective view of the sama.
Yig. 3 is a view similar to Fig. 1, illustrating
"2 medification of the structurs to permit the
adjusimentof the rubber rings or gaskets in
their relation to the diaphragm. Fig. 4isa

similar view illnstrating a forther modifiea- .

tion, and Fig. 5 is an exaggerated sectional
diagram illustrating the diapliragm and the
adjacen’ rubber rings. ' '
To produce the best results, the diaphragm
and thestylus-bar shotld beso connected that
either will instantly yield o the movement
of the other; but the connection between the
two and the mounting of each must be such
that while one will instantly respond to the
vibration of the other no checking of the vi-
bration will be possible and all impulses tend-

ingtomoveone orihe stherbsyond the proper”

Hmit will be avolded. -

irom the full surface of the diaphragm the
full force and effect of the sound-waves, the
diaphragm at the periphery should bs prac-
tically froe.

reason of the construction to yield inany ap-
preciabledegres the diaphragmshounld besuf-
deciently loose at the edges to allow the plane
of the diaphragm to accommodate itsslf to the

To obtain the best results and to secure

; Further, where the fulerum--
point of the stylus-bar tends in opération by -

I changing fuleram-point. - A furiher difficulty

'§0.

found in the ordinary machines is that noal. -

‘lowance is made for the shifting movement

of the diaphragm 'in iis easing. Where no
such movementis provided for, in cases whers

the stylos-bar is sitached at one end to the

genter of the diaphragni a slight jar later-
#lly upon the stylus will ténd to break the

cormection between tHe stylns and the dia-

piiragm, - Provision for the lateral movement
tends to obviats thie. To remedy these de-
fects, and, further, {0 provide for the-adjust-
ment of -the various parts for Lhe recording
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-and reproduction of sound-waves of varying .

intensity are the prineipal objects of my in-
veation. :

Referring to the drawings, A represents the
tubular section of the diaphragm-suppoerting

frame vonnected at one end o a recessed dia-.
-phragm-holding disk B, and at its opposite

end leading and connected dirsétly or indi-
reetly to & mouthpiece, trampet, or similar
gound-conveying device. In the frontface of
the disk B is formed a recess b, having a step
or {lange ¢, on whish is placsd a ring or gas-

ket d, of rubber or sthersuitable yislding ma-
terial, for the reception and support of the dia-

phragm D. Ontheouterfaceofthediaphragm
ig placed a second rubber ring d', the-latter
being confined in place by a disk K, secured
by screws e-to the recessed disk B.
be noted that the edge of the diapbragm is,
ag shown more clearly-in Fig. 5, preferably

Itis to

kés
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at s slight distance from the.adjacens cireular -

portion of the wall of the recess b, In other
words, the diameter of the diaphragm is pref-

85

erably slightly less than the dismeter of the -
¥y slignbly ;

rocess formed in the casing. . _
In a recess g, formed in the peripheries ot

the disks B and £, is ﬁ‘ater% the stylus-bar .

hoider or spring-support. H, preferably ve-
duced ab about midway of its length, com-
prising two block-like portions i &', connected

by a plate h?, the distance between the blocks

and the thickness and width of the plate #?
governing the freedom of movement of the

-3tylus-barI. The suppors H issecuredigo the

disk B by a serew g, as illustrated in Figs.
land 4. It is clesr thab the plate 2° may b

ot
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inlegral with the block-like portion /i or they

“may consist of twé separate paris, being se-
_eured to the disk B by the serew ¢'.

largement of the orifice in the block N and
plate portion A% through which the screw ¢
passes, will obviously permitofaslightlateral
adjustment of these parts. . In Fig. 1 the ori-
fice through which the serew ¢' passes is not
shown as enlarged. In Fig. 3 it is shown
slightly enlarged, which will permit of a slight
sdjustment. In Fig. 4 the orifice through
which the screw g’ passes is shown as consid-
erably enlarged to permit of a more-extended
adjustment. . C

The stylus-bar 1 is rigidly secured to oris
formed integral with the block h'of the sup-
port H and at one end is recessed for the re-
coption of a stylus or needle %, which is held
in position by a set-serew &'. Itisclear that
a8 the stylus-point'or needle & is providedin

“glongitudinally-disposed recess or bore in the

lower end of the stylus-barv, as illustrated in
the dratwings, and is held in position by the
set-serew. &', the said needle-point % may be
adjosted in said stylus-bar so as to be length-
ensd or shortened relatively to the stylus-bar,
limited only by the length of the needls and
the length of the bore, which practiealiy per-
mits of the armn being lengthened or shortened
to any desirable extent. The opposite end of

"the baris turned at an angle to its lengthand
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hasaslightly-enlarged head ¢, which is phonet-
ically conriected to thediaphragm and igpref-
erably sscured by a slightiy-elastic cement /.
In adjusting the stylus-bat to the diaphragm
much care must be taken to prevent even the

slightest pressure upon either the diaphragm-

or the bar. The two must bé so egonnecied
that both will yield and each respond to the
movement of the other, but neither be under
the slightest strain or tension. Toaccomplish
this, the head 7 of the stylus-baris allowed to
come into contact with the center of the dir-
phragm after the latier has been carefully
adjusted, and the head is then slightly raised
out of contact with the diaphragm—say to
the extent of about one one-thousandth of an
inch—and the cement is placed or poured
around the head of the bar, and, if necessary,
heat is employed to melt the cementand firmly
unite the two pigees 1o each other.

At & suitable point in the length of the
stylus-bar is & guard M, secured by screws m
to the face of the disk ¥ and havingat its cen-
tor a slot ', through which passes the stylus-
bar I, the distance between the side and bot-

"tom walls of the slot and the sides of the sty-

lus-bar being about one one-hundredth of an
inch, so that lateral movement of the stylus-
bar to any greater exteut than this is abso-
lntely prevented.. The vibration of the dia-
phragm beyond the normal limits is prevented
in.oue direction by .he bottom wall of the
slot m' and in the opposite direction by an
adjustable stop-serew 7, screwing into the
disk E at a point within the slot and imme-
diately under the stylus-bar.

"The en-
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To obtain the best results and Lo reproducd
pure and musical notes loud, distinet, and
elenr, the diaphragm should move as a whole
in both recording and reproducing and not be
vigidly confined at its peripheries in such a
manner as to make it simply a round spring
in which the vibratory movement is greatest
at the stylus contact or the-center. This

tage in both recording and reproducing. As
the recording is caused by the sound-wave’s
action on the surface of the diaphragm, itis
clear that if the whole surface responds to the
action of the waves it will give a much more
powerful movement to the stylus-bar,thereby
agsisting to make a more perfect record, as it
will to a much greater extent overcome the
rasistance to the styles cansed by friction or
resistance, in cutting or marking the record
of thesound-waves. To provide for this free
movementof thediaphragm, I preferably con-
struet the holding devices«in the manuer
shown in Fig. 3, in which a flanged ring ¥
takes the place of the disk E, the annular

‘fiange & of said ving fitting over the periph-

ory of the disk I3 and being provided with
slots €%, through which pass holding-serews g*
to properly adjust the gaskets in the casing
to-their proper position relative to the dia-
phragm. In this construction it is desirable

that the block h of the stylus-support H be

slotted, as shown atZ, so that the stylus-sup-
port and the stylus may be adjusted with the
diaphragm in order to prevent any straining
or tension on one or the other. '

in Fig. 5 I have illustrated on an exagger-
ated scale a cross-section of the rabber rings
or gaskets and diaphragwm, showing the natu-
rally - vough surface of the rubber rings.
These rings should be of less thickness thar
the distance bétwaen tho respective adjacent
faces of the inclosing casing and the respee-
tive faces of the diaphragm when in its nor-
mal position. It is clear that the construe-
tiocu should be such, as far as the relation of
the gaskets and the diaphragm is concerned,
that the gaskets shall not interfere with the
fres vibratory movement of the diaphragm
approximataly evenly throughout its entize
area, though the degree of proximity may vary
within these limitations. L

The construction of the stylus-support illus-
trated in ¥ig. 1 is one adapted for ordirary

purposes, the length aud thickness of the plate.,

75
pursly-center vibration is a great disadvan- -
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A? being sufficient to check excessive vibra- -

tion, while at tlie same time it permits por-
fect freedom of movement o the stylus-bar
and increases the sensitiveness of the device.
W here, however, the instrument is employed
for the reproduction of extremely-large vibra-
tory waves, the length of the plate 2% would
be materially shortened, as in such case the
greater tendency to excessive vibration jmust
beovercome. IFor notes where the tendency
to excessive vibraticn is much smaller.the
length of the plate may be materially in-
croased. To accomplish this adjustment 1
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~of the Block h, which Iatter is also pro-
vided with & slot 2° in line with the slof 2%
for tliz passage of the securing-serew ', In

o adinatment for ths lowar ot higher notes the
ralaiive positions of the stylus-bar and dis-
phrafm shounld not be altered, and the piate

77 therafors romaing in-the sawe position at

¥
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{ictted block 7 is movad

oy

2

8of the.plate betwoen
of theblocks A % and then

LR St

Ermly

gecnrad in g
thia effect belng su

though the block & were formed integral with
sach piste, i is '
e hi having theelongated slot A%, asshown

8 -

ig. 4, may,if desired, Lo also latorally ad-
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parpose, though the former adjustment is
?’;7g . .

Tyer ki,
of spring for mounting the sty 18-
‘ot Hmit myself to the form ds-

i

3 A
ful operation of the lcosely - mounted dia-
phragm ihat the spring- mounting of the
35 stylog shall be adjustably secured upen. the
sound-box, shough it.is préferable.

ribed my invention, what
ire to seciire by Letters Pat-

scording and reproduciug
g mounied upon the sty-
periphery free from con-
in which it is mounted

& to naid rings subssantiaily

its entire area, said ringa

ot
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tely svenly throughont i
atitscentralpointupon

stylus-bar, yielding ri
eithor side of and near the pe-

T S

vy of the diaphragm to retain said dia-
i agaiost abnormal displacament and
al e At

i and adjusted so a8 not to interfere
5 Sree vibratory movement of thedia-
subsiantially evealy throughous ite
3 deseribed. ‘ :
sand recorder or reproducer, the

od i the hloek 7 5o accomplish the same -
herein desoribed a preferable con
z {6 1

ther forms may be employed with- -

broluisly necessary to $he success-

* .
‘ainave againgt abaormal dis-
1.
B

sombinationof gsound-box,aloone diaphragm.
feee to vibrate at its periphery and lecose gas- -
ket, substantially 23 deseribed.

. 7
4. In ascund.recording or reprodusing ma-

3

.¢hlng, 5 spring-mounted stylus-bar; a dis-

phragm loosely mounted in its casing free 10
vibrate approximately evenly shroughout its
ontire ares, yielding rings arranged on either 73
side of and near the periphery of the diss
phragm to retain said diaphragm agsinst ab-
normal displacoment and arranged and ad-
justed go as notlo interferd with the fres vi-
bratory movement of the diaphragm snbstan-- 8o
tially evenly throughout its entire ares as de-
seribed” : : T

5. In'a sound recordingor reproducing ma-
chine, the combination of a sound-box, ¢
loosely-mounted diaphragin free to'vibrate ai 83
its periphery,a retaining-gasket therefor, and
% spring-mounted stylus  phonetically con-
nacted with the said diaphragm, substantially
a3 described. .- o

6. Inasound recording or reproducing ma- go
chine, the combination of the sound-box, 2
locsely-mounted diaphragm therein free fo vi-
brate at its periphery, a stylus-bar support-
ing said diaphragm and gaskets sufficiently '
lcoss not to interfere with the free vibratory g
movement of the diphragm at its periphery, ~
substantially ss described. - . . :

7. In a sound recording and reproducing
machine, s loosely-mounted diaphragm car-
ried ab its eentral point mpon a spring-sup- 100
ported stylus-bar, said stylus-bar being lon-
gitudinally bored at its lower end for the're-
ception of the needle orstylas point, & thumb-
serew provided in the lowsrend of said stylus-
bar for recuring and regulating the length of 103

| adjustment of the stylus-pointin its relntion

to the main bar, & spring-plate rigidly go-
cured to said stylus-dar intsrmediate of its
length and to the easing of the sound-boy,
‘means for regulaiing the longitudinal adjust- rie
ment of the said spring-plate, said spring-
vlate operating as a fulerum for the siylug,

| the whole constructed to aliow the loosely-

mounted diaphragm to vibrate substentially .
svanly throughout its entire ares from its rzg
central poing, substantially as deseribed.

8. In o sound recording and reproducing
machine, the combination of the centrally-
supported diapbragm locsely mounted in the
spund-box casing, o spring-supported stylus- 120
bar having ons end thereof connected with
the center of the diaphragm, and periphersl
porblons of the said diaphragm bhelng freely
and lcosely mounnted within the casing of the
sound-box 8o as io allow said diaphragm to 125
vibrate substantially svenly throughout its
snbirs ares, a yielding stylus-bar support se-
cured ¢ 3aid casing and fo said stylus-bar ab
opposite snds respectivaly, said support com-
prising a metallic spring- plate, A% rigidly 130
sgoured at one ¢nd to the stylus-bar aad ai
the other end adjustably wmounted npen the
sound-box, subsiantially a8 describad.

A yielding stylus-bar support for sound
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.opposite end of the spring-support integral

‘constructed and arranged to permit of the
freg vibratory movement of the diaphragm

-throughout its entirs area, yielding material

recording and repredusing machines compris-
ing a metallic plate, A% having an enlarged
hedd or block, V/, adapied to be secured to
the stylus-bar, the opposite end being adjust-
able npon the sound-box, said metallic plats,
R, being reduced in thickness to provide the
requisite stifness in the plate, substantially
as described. , - i :

10. In a sound recording and reproducing
machine, a diaphragm lcosely mounted in the
casing free 1o vibrate approximately evenly
throughout its entire area, a stylus-bar car-
rying said diaphragm centrally upon the
upper end of said bar; a spring-support for
the stylus-bar comprising a thin spring-
plate, A% having anenlarged end portion, 7,
vigidly secured upon the stylus-bar, an en-
larged block portion, 1, provided upon the

with the plate, 2% .and orifice, [, iransversely-
provided ihrough the portion, A, for the re-

capbion of and adjunstmend upon the securing

and adjusting serew, g, for securing saidsup-

port £0 the soupd-box of the machine, sub-

stantially as deseribed.

- 11. In s sound recording and reproducing

machine, asound-boxeasing,a locsely-mount-

od diaphragm provided thersin, a stylus-bar
attached to the said diaphragm ab ils upper

end, vielding riags provided on eltherside of

sald diaphragm near the periphery thereof

subsiantially -evenly throughout its entire
sren operating as retainers agalnst abnormal.
displachment of the diaphiragme and adjust-
able flanged ring provided upon the upper
side of tho casing to regulate the adjustment
of the sald yielding rings in relation to the
diaphragm, substantially ag desoribed.

.~ "12. In a sound reeording and reproducing
machine, a scund-box, s loosely-mounted dia-
phragm {ree to vibrate substantially evenly

provided upon either zide of the diaphragm
nesr the periphery to retain the diaphragm
against abnormal displacement and 86 a8 not

10 interfere with the free vibratery move- |

855,558

‘ments at peints adjacent tosald yielding ma-

terial and flanged cap B/, adjustably provided
upon the sound-box 1o regulate the adjust-
ment of the yielding material to the dia-
phragm and means for adjusting and secur-
ing said flanged cap upon said sound-box,
substantially as deseribed.

13. In a sound recording and réproducing
machice, a sound-box casing, & spring-sup-
poried stylus, a diaphragm vrofinted in said

casing at its central point upuen the upperend
= ¥

of said stylus, aspring securad to said stylus
and to the walls of the casing constitubing a
yielding support for said stylus, said dia-
phragm being of s diameter less than the di:
ameter.of the recesg’in said casing in which

it is mounted to allow of play between the

edges of the diaphragm and she circular walls
of said recess, the faces of the said diaphragm
near the periphefy being lossely mounted fo
allowof full and freevibration, substaubially
ag deseribed. '

14, In a sound vecording and reproducin
meachine, & spring-mounting for the stylus-
bar adjustable lsngthwise upon the sound-
bexz, said apring bsing securad at one end io

the stylus-bar and &b its opposite end upon |

the seund-box and an adjusiable flanged re-
taining-ring adapted to the main frame of

6o
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e

the sound-box adjusiable thereon aud means

for hielding the flanged ring in s adjusted
positions, substantialiy as described.

15, In a sound-box, g casing, & loossiy-
mourted fiaphragm therein free to vibrate
approximately evenly throughout its entire
area and & stylus-bararranged substactially
parallel to the face of the diaphragm yieid-
ingly mounted upen the casing and having
its upper end phdneiically connected 'with
the center of the diaphragm, substant ally as
degeribed. i :

In.witness whereof I have hereunto set my
hand this 26th day of May, A. D. 1897,

ELDRIDGE R. JOHNSOH.

Witnesses:
J®0. B. PARKER,
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