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ing to inoye one or the other beyond the proper 
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3o all shot, is say career? 
Beit known that I, ELDRIDGER. JoHNsoN, 

& citizsin of the United States, and a residesai, 
of Camden, State of New Jersey, have inven:- 
set cartain new it ad useful Improvements in 
Sound Recording and Reproducing Machines; 
and I do hereby declare the following to be a 

crisis,889,038, Gio model.) 

changing fulcrum-point. A further difficulty So. 
found in the ordinary machines is that no al 
lowance is made for the shifting movement 
of the diaphragm in its easing. Where so 
such mayementisprovided for, in cases were 
the stylus-bar is attached at one end to the 55 
center of the diaphragm a slight jar later 

full, clear, and exact description thereof, ref- ally upon the stylus will tend to break the erence being had to the accompanying draw 
ings, forming part of this specification. w 
My invention relates to certain improve 

nients in sound recording and reproducing 
inachines, and has for its object to improve 
and siaplify the construction of the record 
ing and reproducing mechanism commonly 
known as the “sound-box,” as more fully set 
forth heitein after. 

in the igeonpying drawings, Figure l is 
an elevatio}}, partiy in section, of the sotand-. 
box constructed in accordance with may inven 
tion. Fig. 2 is a perspective view of the same. 
Fig. 3 is a view similar to Fig. 1, illustrating 
a modification of the structure to permit the 
adjustinient of the rubber rings or gaskets in 
their relation to the diaphragm. Fig. 4 is a 
similar view illustrating a further modifica 
tion, and Fig. 5 is an exaggerated sectional 
diagram illustrating the diaphragm and the 
adjaceni, rubber rings. ' 
To produce the best results, the diaphragm 

aid the stylus-bar should be so coanected that 
either will instantly yield to the movement 
if 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 wi 
bration will be possible and all impulses tend 
iiinii, will be avoided. 
To obtain the best results and to secure 

from the full surface of the diaphragm the 
full force and effect of the sound-waves, the 
diaphragm at the periphery should be prae 
tically free, Further, where the fulcrum 
point of the stylus-bar tends in operation by . 
reason of the construction to yield in any ap 
preciable degree the diaphragm should be suf 
iiciently loose at the edges to allow the plane 
of the diaphragm to accommodate itself to the 

coffnection between the stylus and the dia 
piragm. Provision for the lateral movement 
tends to obviate this. To remedy these de- 6o 
fects, and, further, to provide for the adjust 
ment of the various parts for the recording 
and reproduction of sound-waves of varying 
intensity are the principal objects of my in 
vention. 65 

Referring to the drawings, A represents the 
tubular section of the diaphragin-supporting 
fraine connected at one end to a recessed dia 
phragm-holding disk B, and at its opposite 
end leading and connected directly or indi- 70 
rectly to a jouthpiece, trainet, or similar 
sound-conveying device. In the front face of 
the disk B is formed a recess b, having a step 
or fiange c, on which is placed a ring or gas 
ketd, of rubber or other suitable yielding ma- 5 
terial, for the reception and support of the dia. 
phragm D. On the outerface of the diaphragm 
is placed a second rubber ring d, the latter 
being confined in place by a disk E, secured 
by screws e-to the recessed disk B. It is to 3o 
be noted that the edge of the diaphragm is, 
as shown more clearly in Fig. 5, preferably 
at a slight distance from the adjacent circular 
portion of the wall of the recess b. In other 
words, the diameter of the diaphragm is pref- 85 
erably slightly less than the diameter of the 
recess formed in the easing. 

In a recess g, forged in the peripheries of 
the disks B and E, is it. the stylus-bar 
holder or spring-supporti, preferably re- 9. 
diced at about midway of its ength, con 
prising two block-like portions hi', connected 
by a plateh, the distance between the blocks. 
and the thickness and width of the plate is 
governing the freedom of movement of the 95 
stylus-bar I. The spportHis secure.so the 
disk B by a screw gas illustrate in Figs, 
i and 4. It is clear that the plate inay b. 



may consist of two separate parts, being se. 
cured to the disk B by the screw g’. The en 

o 

the bar is turned at an angle to its length and 

35. 

50 

stylus-bar is a guard fi, secured by screws m. 

tom walls of the slot and the sides of the sty 
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To obtain the best results and to reproduce integral with the block-like portion 1 or they 
pure and musical notes loud, distinct, and 
in both recording and reproducing and not be 
rigidly confined at its peripheries in such a 
manner as to make it simply a round spring 
in which the vibratory movement is greatest 

largement of the orifice in the block h and 
plate portion h", through which the screw ?t' 
passes, will obviously permit of a slight lateral 
adjustment of these parts. In Fig. 1 the ori 
fice through which the serew g' passes is not 
shown as enlarged. In Fig. 3 it is shown 
slightly enlarged, which will permit of a slight 
adjustment. In Fig. 4 the orifice through 
which the screw g' passes is shown as consid 
erably enlarged to permit of a more-extended 
adjustment. v . 

The stylus-bar I is rigidly secured to or is 
formed integral with the block h" of the sup 
port IH and at one end is recessed for the re 

pulely-center vibration is a great disadvan 
tage in both recording and reproducing. As 
the recording is caused by the sound-wave's 
action on the surface of the diaphragm, it is 

action of the waves it will give a mach more 
powerful movement to the stylus-bar, thereby 
assisting to make a more perfect record, as it 
will to a much greiter extent overcome the 

clear, the diaphragm should move as a whole to 

at the stylus contact or the center. This 75 

clear that if the whole surface responds to the 8o 

ception of a stylus or needle k, which is held resistance to the stylus caused by friction or 85 
in position by a set-screw k". It is clear that resistance in cutting or marking the record 
as the stylus-point or needle k is provided in of the sound-waves. To provide for this free 

struct the holding devices in the manner 
the drawings, and is held in position by the 
set-screw. A', the said, needle-point k may be 
adjusted in said stylus-bar so as to be length 
ened or shortened relatively to the stylus-bar, 
limited only by the length of the needle and 

alongitudinally-disposed recess or bore in the movement of the diaphragm, I preferably con 

takes the place of the disk E, the annular 
flange e” of said ring fitting over the periph 
ery of the disk 13 and being provided with 
slots e”, through which pass holding-screws g’ 

lower end of the stylus-bar, as illustrated in 

mits of the arm being lengthened or shortened to their proper position relative to the dia 

shown in Fig. 3, in which a flanged ring E 9o 

the length of the bore, which practically per- to properly adjust the gaskets in the casing 95 

phragm. In this construction it is desirable 
that the block i of the stylus-support H be 
slotted, as shown at l, so that the styllis-Sup 

to any desirable extent. The opposite end of p 

has a slightly-enlarged headi, which is phonet 
ically corariected to the diaghragm and is pref 
erably secured by a slightly-elastic cement i'. 
In adjusting the stylus-bar to the diaphragm or tension on one or the other. 
in lich care in List be taken to prevent even the in Fig. 5 I have illustrated on an exagger 
slightest pressure por either the diaphragna ated scale a cross-section of the rubber rings 
or the bar. The two unust be so connected or gaskets and diaphragin, showing the natia 
that both will yield and each respond to the rally - rough surface of the rubber rings. 
movement of the other, but neither be tander These rings should be of less thickness thar 
the slightest strain or tension. To accomplish the distance between the respective adjacent 

diaphragm in order to prevent any straining 

this, the head of the stylus-bar is allowed to faces of the inclosing easing and the respec 
come into contact with the center of the dia- tive faces of the diaphragm when in its nor 
phragm after the latter has been carefully inal position. It is clear that the construc 
adjusted, and the head is then slightly raised ition should be such, as far as the relation of 
out of contact with the diaphragm-say to the gaskets and the diaphragm is concerned, 
the extent of about one one-thousandth of an that the gaskets shall not interfere with the 
inch-and the cement is placed or poured free vibratory movement of the diaphragm 
around the head of the bar, and, if necessary, approximately evenly throughout its entige 
heat is employed to melt the cement and firmly area, though the degree of proximity may vary 
unite the two pieces to each other. within these limitations. . . 
At a suitable point in the length of the The construction of the stylus-support illus 

trated in Fig. 1 is one adapted for ordinary 
purposes, the length and thickness of the plate, 
is being sufficient, to check excessive vibra 
tion, while at tie same time it permits per 
feet freedom of movement to the stylus-bar 
and increases the sensitiveness of the device. 

to the face of the disk E and having at its cen 
ter a slot in', through which passes the stylus 
bar I, the distance between the side and bot 

lus-bar being about one one-hundredth of an 
inch, so that lateral movement of the styltas- Where, however, the instrument is employed 
bar to any greater extent than this is abso- for the reproduction of extremely-large vibra 
lutely prevented. The vibration of the dia- tory waves, the length of the plate h' would 
phragm beyond the normal limits is prevented be materially shortened, as in such ease the 
in oire direction by he bottom wall of the greater tendency to excessive vibration must 
slot m' and in the opposite direction by an be overcome. For notes where the tendeney 
adjustable stop-screw m, screwing into the to excessive vibration is much smaller the 
disk E at a point within the slot, and in me- length of the plate may be materially in 
diately under the stylus-bar. creased. To accomplish this adjustment 

port and the stylus may be adjusted with the Ioo 
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2 in pigs' the construction iiitistrated 
: saici.iie bicek his mad in is 
3 ath, the latter sing of coa 

sh and sloted at is for the pass 
:Sgtiring-serew g’. The pate h” 
Figh a set h; formed in the cein 

£er of tas kick b. Thich latter is also pro 
Yided with a sict his line with the sloth 
£o ia passige of the securitagescrby g', a 
3.jlisi.gieni for tha iower or higher notes the 
galaiiye positics is of the siyius-bar and dia 
Saragia shoaid not be stered, and the plate 

is tierefore reza&iasia the sahe position at 
..s 4.2 28 sotted block it is moyed 

ellocki', seas to decrease 
gt of the giate bei'ee: 
of the blocks said theia 

: 

te effect be 
2 c ti?g: tie als gere formed integral with 

Sic? is $8. is is , however, that the 
- in&ving the eiongated sloth, as shown 

{} lay, if desired, geaiso laterally ad 
tisie te to accouplish the same 

25, it thor the former adjustmeat is : 
areia diese 

g for motiatizag tie sty CS spri ius 
36 dioact, if it myself to the form de S. v . 

ribed 
3í, óegairting frong ray invention as clai 

S 

med; 
Ea; i3 it 2 b3elately necessary to the success 

operation of the loosely - mounted dia 

Cugh it is preferable. . 
g its described my invention, what 
sld desire to sectire by Letters Pat 

.. 

arranged near the periphery of 
A, said ridgs being so construct 

3, it is agad as ic permit, of the free wi 
tratory 720 veinent of the diaphragi) at the 
perio?: adjacent to gaid riggs substantiaiiy 

y iii retaghout its entire area, said rings 
ga3 rešaige is against abnorial Riis 

it, grasíaitially as described. 
Sourdi recording and reprodziciing 

hire, a Spring-inoliated stylias-bar, a dia 
agrg licosaly mounted ig its casing free to 

aggroximately evenly through eit, it 8 
carried at its ceatral point upon the 

ii of SRidi stylus-bar, yielding rings 
on either side of and near the pe 
the dispiiragim to retain said dia 
ailast abngrinai displace inerat and 
id adjusted so as not to interfere 

ii'ee vibratory movement of the dia. 
2iabgiantially evealy throughout its 
38 as desgribed. - 

3:3ad recoider or reproducer, the 

S,338 

ribed a preferable con 

as other forms may be employed with 

that the spring - mounting of the 

gombination of 3 solitid-box, alo23e diaphragin 
free to vibrate at its periphery and oose gas 
kei, substantially as described. 
4. In a souri.recording or reprodilig (a 2 

chige, a spiring-ino inted stylis-bar, a dia 
fraga loosely mounted in its casing free to 
vibrate approxiiaately evenly throughout its 
entire area, yielding rings arranged on either 35 
side of and near the periphers of the die. phragra to retain said diaghragm againstab 
normal displacement and arranged and ad 
justed so as notio interfer& with the free yi 
bratory hovement of the diaphragin substan-3o 
tially evenly throughout its entire srea as de 
seriee. 

5. it a sound recording or reproducing ma 
chine, the combination of a sound-box, a loosely-mounted diaphragin free to vibrate at 
its periphery, a retaining-gasket therefor, and 
a spiring-taouated styltas' phonetically cova 
nected with the said diaphragan, substantially 
as described. 6. In 8 sound recording or reproducing ma ge 
chine, the combination of the sound-box, a 
loosely-soliated diaphragm therein free to vi 
brate at its periphery, a stylus-bar support 
ing said diaphragm and gaskets sufficiently 
icose not to interfere with the free vibratory 
in ovemeat of the diphiaga at its periphery, 
substantially 83 dascribed. . . 

7. in a sound recording and reproducing 
machine, a loosely-mounted diaphragm car. 
ried at its central point upon a spring-sup 
ported stylus-bar, said stylus-bar being ion 
gitudinally bored at its lower end for there 
ception of the needle or stylus point, a thumb 
sgrew provided in the lower end of said stylus 
a for securing and regulating the length of : 

adjustment of the stylus-point in its relation 
to the main bar, a spring-plate rigidly se 
cured to said stylus-bar intermediate of its 
length and to the casing of the sound-box, 
imeans for regulating the longitudinai adjust 
in 2nt of the said spring-place, said spring 
plate operating as a fulcrain for the stylus, 
the whole constructed to allow the loosely 
gaounted diaphragan to vibrate substantially. 
evenly throughout its entire area, frog its 
central point, substantiaiiy as described. 

8. In a sould recording and reproducing 
inachine, the combination of the centially 
supported diaphraga loosely mounted it the 
sound-box casing, a spring-supported atylus 
bar having one end thereof connectegizita 
sha center of the diaphragm, and seripheral 
portions of the said diaphragin being freely 
and icosely mounted within the easing of the 
sound-box so as ic allow said diaphragra to 

0. 

I 1.5 
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I 25 vibrate substantially evenly throughout its 
entiré area, a yielding stylas-bar support se 
cured to said casing and to said stylus-bar at 
oposite ends respectively, said support con 
prising a raetallie spring plate, h, rigidly 
secured at one end to the stylus-bar a ada: 
the other end adjustably mounted upon the 
3ound-box, slipsiaatially as described. 

9. A yielding stylus-bar support for sound 
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feeording and reproducing machines compris- ments at points adjacent to said yielding ma 
ing a metallie plate, i, having an enlarged 
head di block, h", adapted to be secured to 
the stylus-bar, the opposite end being adjust 
able tipon the sound-box, said metallic plate, 
h, being reduced in thickness to provide the 
requisite stiffness in the plate, substantially 
as described. . - 

10. In a sound recording and reproducing 
machine, a diaphragm icosely mounted in the 
casing free to vibrate approximately evenly 
throughout its entire area, a stylus-bar car 
lying said diaphragm centrally upon the 
upper end of said bar, a spring-support for 
the stylus-bar comprising a thin spring 
plate, h’, having an enlarged end portion, h", 
rigidly secured upon the stylus-bar, an en 
larged block portion, h, provided upon the 
opposite end of the spring-support integrai 

provided through the portion, ii., for the re 
3eption of and adjustinent upon the securing 
aid adjusting screw, g, for securing said sup 
port to the sound-box of the nachine, sub 
stantially as described. . 
1. In 8, 30 and recording and reproducing 

imachine, a sound-box easing, a locseiy-inoanti 
ad diaphragm provided therein, a stylus-bar 
attached to tihe said diaphragii, at its upper 
end, yielding rings provided on either side of 
said diaphragm near the periphery thereof 
constructed and arranged to permit of the 
free vibratory movement of the diaphragin 
substantially evenly throughout its entire 
area operating as retainers against abnormal. 
displacement of the diaphraga and adjust 
able fanged fing provided lipon the upper 
side of the easing to regulate the adjustment 
of the said yielding rings in relation to the 
diaphragm, substantially as described. 

12. in a sound recording and reproducing 

phragm free to vibrate substantially evenly 
throughout its entire area, yielding material 
provided upon either side of the diaphragm 
near the periphery to retain the diaphragm 
against abnormal displacement and so as lot 
to interfere with the free vibratory inoye 

machine, a sound-box, a loosely-mounted dia 

with the plate, h, and orifice, i, transversely 

terial and flanged cap E", adjustably provided 
upon the sound-box to 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 is described. 

13. In a sound recording and reproducing 
machiae, a sailind-box casing, it spring-Sup 
ported stylus, a diaphragm rotunted in said 
casing at its central point up in the upper end 
of said stylus, a spring secured to said stylus 
and to the walls of the casing constituting a 
yielding support for said stylus, said dia 
phragm being of a diameter less than the di 
a meter of the recessin said casing in which 
it is mounted to allow of play between the 
edges of tile diaphragm and the circular wallis 
of said recess, the faces of the said diapia 
lear the periphery being legsely motiat 
allow of fall and free vibration, substantially 
as described. 

14, in a sound recording and reproducing 
machiae, a spriag-inouating for the stylts 
bar adjustabie lengthwise upon the soliad. 
box, said spring b3ing secured at one end ic 
the siyius-bar &nd at its opposite end upon 
the sgtand-incx and an adjustabie flanged re 
taining-ring adapted to the main fraine of 

3 as S3 
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the sound-box adjustable thereon and means 
for holding, the fianged ring in its adji stei 
positions, substantialiyas described. 

15, in a sound - box, a casiiig, a looseis 
mourited diaphragm therein free to vibrate 
approximately everally throughout its entire 
area, and 8 stylus-bar arranged substantially 
parallei to the face of the diaphragh yield.- : 
ingy mounted upca the casing and having 
its apper end phd.netically connected with 
the center of the diaphragm, substantially as 
described 
In witness whereof lave hereunto set my 

hand his 26th day of Niay, A. D. 1897. 
ELDREDGE. R., JOHNSON. 

Witnesses: 
JNO. E. PARKER, 
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