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To all whom it may concerr:

Be it known that I, THOMAS A. Ep1son, a
citizen of the United States, residing at Llew-
ellyn Park, in the county of Essex and State
of New Jersey, have invented a certain new
and useful Improvement in PhonographicRe-
cording Apparatus, (No. 1,003,) of which the
following is a specification. ‘

My invention relates to various improve-
ments in apparatus for making phonographic
records; and the object of the invention is
to improve the sensitiveness and accu racy of
the recording mechanism. i

The invention consists in so arranging the
diaphragm or other element infuenced or vi-
brated by the sound-waves as to normally re-
lieve it of all or substantially all stress, where-
by it will be maintained in substantial equi-
libriam and will ‘be more sensitively recep-
tive and more accurately responsive tosound-
vibrations. ‘

In phonographic recorders as heretofore
constructed the diaphragms or equivalent de-
vices have either been placed under a strain
by the compensating weight employed to
cause the cutting or engraving tool to prop-
erly track upon the recording-surface and at
thesame time to accommodate any eccentrici-
ties or variations in the blank or in cases
where no weight is employed for this purpose
the pressure necessary to properly engage
the cutting or engraving tool with the record-
ing material to the requisite depth to record
the movements of the diaphragm under the
sound-vibrations of itself places the dia-
phragm under stress. These strains destroy
to a great extent the sensitiveness of the dia-
phragm or other vibrating element, especially
to the weak overtones of musical instru-
ments, and prevent the accurate récording
thereof.

In order to overcome the objection indi-
cated, the invention consists in employing a
counteracting -spring codperating with the
diaphragm and which counteracts the nor-
mal strains to which the diaphragm may be
subjected, either due to the employment of
the usual compensating weight or to the di-
rect engagement of the recording device with
therecord, as with some types of phonograph-
recorders.

In the accompanying drawings, Figure 1 is

Serial No, 709,448, (No medel

a sectional view through a phonograph-re-
corder of the type employing a compensating
weight, illustrating my present improvements
applied thereto, including the employment
of a secondary or auxiliary spring; Fig. 2, a
bottom view of the same; Fig. 3, a section
ou the line X X of Rig. 2.

In all of the above views corresponding
parts are represented by the same numerals
of reference,

1is the usnal eylindrical easing, having a
top 2, provided with a nipple 3, to which the
speaking-tube is secured. :

4 is the diaphragm, held in place between
the rubber buifers 5 5, and G the claniping-
ring for forcing the top 2 upon the upper
buffer. SR

7 represents the compensating weight, piv+

oted at 8, and 9 the recording-lever, carrying

the cutting or engraving tool 10 at one end,
which engages with the recording-surface 11,
generally in the form of a eylinder. Thelever
9is pivoted at 12 to the compensating weight
7 and connects at its free end by a link 13
with a small disk 14, secured to the center of
the diaphragm 4 in any saitable way, as by
means of shellac. Preferably I employ an

auxiliary spring 15, connected to one end of

the weight 7, as shown, and at the other end
by a link 16 to the working end of the lever
9. This spring tends to depress the cutting
or engraving tool 10 with an additional ten-
sion into engagement with the recording-sur-
face and prevents successive vibrations of
the cutting or engraving tool from the effects
of momentum or the actual ‘“jumping” there-
of when subjected to the effect of unusually
powerful vibrations. Anadjusting-screw 17
is employed for adjusting the tension of the
spring 15 when used.
Heretoforethetendency of the com pensating
weight 7 has been to exert a downward stress
upon the diaphragm 4, and by reason of this
stress the diaphragm is not affected sensi-
tively by the vibrations, nor does it respond
accurately thereto. I therefore provide for
the elimination of any stress upon the dia-
phragm,whereby it will be maintained in sub-
stantial equilibrium, for the reasons which I
have explained. Witha deviceof this ¢har-

acter either a counteracting spring or weight
may be employed, the former being prefer-
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able with the specific form of recordershown.

This counteracting:-spring 18 is secured to the,
b3 o

bottom of the casing 1, passes abovea bridge
19, and at its free end bears beneath the disk
14, a section of rubber 20 or other elastic ma-
terial being interposed between the spring
and said dlsk to prevent.any rubbing sounds
from being recorded. An adjnstilw-screw
21 engages through the bridge 19 and bears

against the counteractmmspl ing 18, whereby:

theexactstressorstrain whichis exerted upon
the diaphragm 4 by the compensating weight
7 and the auxiliary spring 15, if used, may be

removed from the diaphragm and taken up.

by the spring 18. In this way the diaphragm
will be maintained in absolute equilibrium,
normally as mueh so, in fact, as if there were

1o connection whatever between it and the
Therefore it is in a

recording mechanism.
condition to respond sensitively to vibrations

of every character and to accurately record’
.them. At the same time the connecting

mechanisin between the diaphragm and the
cutting orengraving tool will be under stress,
whereby thecutting or engraving tool will re-
spond to all vibrations, however abrupt,with-
out lost motion.or false motlonq due to mo-

.mentum.

Having now deseribed my invention, what

I c¢laim asnew,and desire to secure by Letters
‘Patent, is as follows:

1. In a phonographic recording device, the

‘combination with a diaphragm, of a record-
ing deviee connected therewith,’a counter-
acting-spring-for counteracting the stress im-

posed upon the diaphragm by the engage-

.ment of the recording device with the record-

ing-surface, and an elastic cushion between

‘the counteracting-spring and the diaphragm,
substantialiy as set forth.

2. In a phonographic recording device, the
combination with a diaphragm, of a compen-
sating weight, a recorder connected with the
diaphragm and said compensating weight,
and means for counteracting the stress im-

posed upon the diaphragm by the compensat-

" ing weight, substantially as set forth.

688,610

3. In-a phonographic recording device, the
combination with a diaphragm, of a compen-

sating weight, a recorder connected with the
dmphl;mm and said compensating weight,
and a spring connected with the dxaphmtrm
for counteraeting the stress imposed upon
the diaphragm by the compensating weight,
sabstantially as set forth.

4. In a phonographic recording device, the

.combination with a diaphragm, of a compen-

sating weight, a recorder connected with the
dlaphmwm and said eompensatmor weight,
and an adjustable spring connected with the
diaphragm .for counteracting the stress im-
posed upon the diaphragm by the compensat-
ing weight, substantially as set forth.

5. In a phonographic recording device, the
combination with a diaphragm, a compensat-
ing weight and recording devices interposed
between the diaphragm and said weight, of
an auxiliary spring carried by said wewht
and connected with the recording dev1ces,
substantially as set forth.

6. In a phonographic recording device, the
combination with a diaphragm, a compensat-
ing weight and recording devices interposed

vbetween the diaphragm and gaid weight, of

an auxiliary spring carried by said weloht
and connected with -the recordmfr dev1ces,
and means for ad;uqtmw the tension of said
auxiliary spring, substantially as set forth.
7. In a phonographic recording device, the
combination with a.diaphragm, of a compen-
sating weight, a recording-lever pivoted to

said weight and carrying at one end a cut-

ting or engraving teol, a link connecting the

other end of Sdld lever with the dlaphm‘rm,

and an adjustable spring carried by the com-

pensating weight and connected at its free

end to the WOI‘leO‘ end of the recording-le-

ver, substantially as set forth.

This specification signed and witnessed this

10th day of February, 1899.

THOMAS A. EDISON.

Witnesses: :
ALEXANDER ELLIOTT, Jr.,
JouN F. RANDOLPH.
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