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STYLES-OPERATENG MEANS. 

Application filed November 1, 1920. Serial No. 421,061. 

To all chon, it may concern: 
Be it known that I, RALPH. W. MoRRI 

soN, a citizen of the United States, residing 
at Omaha, in the county of Douglas and 
State of Nebraska, have invented certain 
new and useful Improvements in Stylus 
Operating Means, of which the following 
is a description. 
This invention relates to an improved 

method of engaging the stylus of a phono 
graph with its cooperating record whereby a 
more perfect and reliable engagement of the 
stylus with every variation in the record is 
secured, even if the latter be not maintained 
in a perfectly level position, and without 
regard as to the manner in which the record 
may be produced. It also relates to an ap 

Satus for carrying said method into ef. 
fect, 
One way in which my improved method 

may be carried into effect is illustrated in 
United States Letters Patent hertofore is 
sued to me dated June 22, 1920, numbered 
1,344,186. ... ' 

The object of my invention is to provide 
a method to reliably and more perfectly en 
gage a stylus with its cooperating record, 
than has heretofore been possible, and also 
to produce a device that will accomplish 
such result at a moderate cost, and which 
shall be durable in its operation. 
To this end my invention consists in the 

novel method and apparatus herein de 
scribed and set forth, and more particularly 
illustrated in the drawings herewith pre 
sented, wherein like reference character's in 
dicate like or corresponding parts, 

In the drawings, 
Fig. 1 is a side elevation of certain op erating parts for phonographs illustrating 

one means of employing my improved 
method: . . . . . . . 

Fig. 2 is a similar view showing a modi 
t 

Fig. 3 is a similar view partly in section. 
illustrating another podification; 

Fig. 4 is a bottom plan view of the device 
shown in Fig. 3; . 

Fig. 5 is a side elevation partly in section, 
fication; 

Fig. 6 is a side elevation illustrating a 
form similar to that shown in Fig. 5, with 
the diaphragm directly upon the amplify 
ing horn, eliminating the usual tone arm: 

Fig. 7 is a similar view to that shown in 55 
Fig. 6, illustrating a modification of the 
form there shown; and 

Fig. 8 is a side elevation partly in section, 
illustrating another manner of mounting the 
stylus-bar, and shown in connection with a 60 
cylindrical record. 
In the drawings, 1, in Figs. 1 to 7 inclu 

sive, indicates a substantially horizontally 
Supported record. The record may be rotat 
edin any usual or preferred manner (not 65 
shown). In the form shown in Fig. 1 a 
sound-box 2 of Well known construction is 
supported upon the tone-arm 3. 5, in the 
form there illustrated, is a part supported 
upon the margin of the sound-box provided 70 
with a counterbalancing bar 6 pivotally con 
nected to the part 5, as at 7. A vertical bar 
or link 8 is pivotally connected to the coun 
terbalance bar 6, as at 9, and at its lower 
end, as at 10, pivotally supports, the stylus- 7 
bar 11, which is provided with the usual or 
preferred cooperating needle adapted to the 
particular type of record employed. The 
stylus-bar is connected with the diaphragm 
by means of a preferably flexible and suit- 80 
ably tensioned member 12 which extends 
through the counterbalance 6 without touch 
ing it. In the form here shown, an electro 
magnet 13 is positioned beneath the record 
in substantial vertical alignment with the S5 
end of the stylus-bar 11 which acts as an 
armature in connection there with, 14 indi 
cating a source of electricity which may con 
sist of a dry battery suitably positioned in 
the cabinet. As here shown the effect of the 90 
magnet is to cooperatively draw the needle 
carried by the stylus-bar armature into re 
liable engagement with the grooves of the rec 
ord. It will also be seen that the stylus-bar 11 
acts as a lever with the power applied at the 95 
needle end, the fulcrum at the engagement 
10, and the Weight on the connecting mem 
ber 12, and the pull of the magnet may be 
very delicately regulated by adjusting the 
counterbalance bar 6. 
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In the form shown in Fig. 2, the stylus-bar 
11 is shown pivotally connected between its 
ends upon the link 5 which as before is Sup 
ported upon the margin of the Sound-box. 
The end of the stylus-bar, as at 15, is extend 
ed beyond the pivotal support 16 and con 
stitutes or carries the armature for the mag 
net 17 positioned above the armature. 14 
indicates the electrical source as before. The 
imagnet here is shown supported by a link 
or bar 18 depending from the tone-alm 3. 
As here shown the stylus-bar again consti 
utes a lever in which the power is applied 
at 15, the fulcrum at the point 16, and the 
resistance or weight at the needle end of the 
bar. 
As shown in Figs, 3 and 4, the stylus-bar 

11 is pivotally supported between its ends, 
as at 19 (in Fig. 3), upon a bar 20 carried 
by a member 21 which is rotatably engaged 
with a plate 22 carried by the arms 23 (Fig. 
4). connected to the casing of the sound-box. 
Suitable anti-friction devices are interposed 
between the plates 21 and 22 in any pre 
ferred manner, or an equivalent construction 
may be employed which will permit the de 
pending link 20 to freely rotate as the needle 
end of the stylus-bar changes its position 
upon the record. 12 here indicates the con 
necting member between the diaphragm and 
the stylus-bar, the said member extending 
through the supporting members 21 and 22, 
without touching them as shown. The real' 
end of the stylus-bar is extended, as at 23. 
in a manner somewhat similar to that shown 
in Fig. 2, and is provided with an armature 
24 which in the form shown is illustrated as 
the segment of a circle. The magnet 25 has 
its cooperating ends formed to lie in a sub 
stantially parallel position to the outer plane 
of the armature 24. The magnet is Sup 
ported, as illustrated, by a link or bar 26 
which is suitably Secured upon the tone-arm 
3. In the preferred form the relative dis 
tance between the magnet and its armature 
may be increased or decreased in any pre 
ferred manner. As shown in Figs. 3 and 4, 
slotted openings 27 are formed in the Sup 
port 26, screws or equivalent members 28 
being positioned in said slots whereby the 
magnet may be adjusted back and forth in 
relation to its armature. In addition to the 
arnature being formed in the segment of a 
circle, as shown in Fig. 4, it may also be 
formed in the same manner and with a trans 
Verse curvature upon its outer face, as in 
dicated in Fig. 3, tending to equalize the 
magnetic pull upon the armature in every 
position of the needle end of the stylus-bar, 
As here shown, again the stylus-bar coln 
stitutes a lever in which the power is ap 
plied at the armature 24, the fulcrum at the 
point 19, and the weight or resistance at the 
needle end upon the record. The source of 
electricity is not shown in Figs, 3 or 4, but 
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electrical connections in various devices are 
well understood and require no further de 
Scription. 
As illustrated in Fig. 5, the same general 

form is shown as in Fig. 2, with the Sup 
porting means for the stylus-bar similar to 
that shown in Figs. 3 and 4. As here slnown, 
the Sound-box 29 is rigidly supported upon 
the tone-arm 30, the stylus-bar 11 being Sup 
ported between its ends with the rear end 
extended and provided with an armature 31 
cooperating with a magnet 32 and 33 indi 
cates the source of electrical energy. The 
stylus-bar is permitted free movement upon 
its support, Substantially as before described, 
the armature being of a length to permit the 
necessary movement of the needle end of the 
stylus-bar. 

in Figs. 6 and 7, a construction is shown 
in which a radical improvement is embodied, 
not found in the previous figures. 

Referring to Fig. 6, 33a indicates the ann 
plifier-horn encased within the cabinet and 
connected with the sound-box by a reduced 
portion 34, eliminating the tone-arm. 35 is 
the Sound-box supported in a horizontal posi 
tion with the Working face of the diaphragm 
up Ward. The anti-friction support 36, sub 
stantially as shown in Figs. 3 and 4, is sup 
ported upon the upper marginal edge of the 
Sound-box, substantially as shown in Fig. 4. 
11 is the stylus-bar pivotally supported at 
37. The rear end of the stylus-bar is ex. 
tended and provided with an armature 38 
coacting with a magnet 39 energized by a 
current from the source 40. 

It Will be noted that this arrangement is 
Somewhat of a reversal of the forms shown 
in the other figures, in that the tone-arm is 
eliminated and the stylus-bar is supported 
upon the bar 41, above the sound-box 35. 
This arrangement produces a new and in 
proved function in devices of this kind. In 
the previous figures the weight of the stylus 
bar is continuously supported by the dia 
phragm. Operative engagement of the 
stylus-bar and the diaphragm is essential 
When the device is in operation, in order to 
transmit the complete and perfect vibrations 
transmitted by the record and generally no 
provision is made to relieve it. In some in 
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stances, at least, such continuous weight has 
a tendency to affect the resiliency of the 
diaphragm and its delicate and accurate 
operation. 

In the for shown in Figs. 6 and 7, this is 
remedied in the following hanner: There 
lay be a slight play or movement allowed to : 
the associated parts in the anti-friction sup 
port 36 or the pivotal connection at 37. In 
the preferred construction the part 41 is 
slightly slotted to receive the pivot 37, the 
upper Wall of the slot being positioned to 
limit the upward movement of the pivot to 
secure the most perfect result, and relieve 36 
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tle diaphragn) from any undue strain by 
the pull of the magnet. The weight of the 
stylus-bar is sufficient to normally hold it 
down to its lower limit, thereby relieving the 
diaphragm from strain by reason of its en 
gagement therewith, by the connecting mem 
ber shown in dotted lines in Fig. 6. Upon 
energizing the magnet by throwing on a 
switch, not shown, in the ordinary manner, 
the armature 38 is drawn upward or toward 
the magnet, the opposite or needle end of the 
stylus-bar being supported on the record. 
This puts the necessary strain upon the con 
necting member and the diaphragm, con 
tinuing only during the operation of the de 
vice, and which is automatically released 
when the switch is reversed and the stylus 

permitted to drop back to its normal 
position. - 

As shown in Fig. 7, the function and op 
eration last described are retained. A capped 
collar or enclosing member 42 enclosing the 
sound-box, magnet, armature, etc., and being 
formed with a horizontal slot 43, through 
which the stylus-bar 11 loosely extends, said 
slot being of a sufficient length to allow for 
the necessary movement of the needle end of 
the stylus-bar. 

Fig. 8 illustrates another form of the de 
vice adapted to carry my method into effect. 
As here shown, a cylindrical record 44 is 
employed, being supported and rotated in a 
well known manner, not shown. 45 is the 
amplifier suitably supported in the case and 
provided with a tone-arm 46. Upon the up 
per end of the tone-arm and suitably sup 
ported thereon is a flexible and slightly ex 
tensible member 47 supporting the sound 
box 48. The sound-box is provided with a 
stylus-lever 49 supported upon the dia 
phragm and a bar 50 carried upon the outer 

- The connection 
of the stylus-bar 49 with the bar 50 as shown, 
is not pivotal. The inner end 51 of the 
stylus-bar is connected to the center of the 
diaphragm in the well known manner. Upon 
a supported arm 52, is pivotally supported 
at 53, a lever 54, having the outer end ex 
tended and operatively engaged to control 
the pressure of the sound-box and its con 
nected stylus upon the record, while the other 
end is extended beyond the pivot and is pro 
vided with an armature 55 cooperating with 
a magnet 56 energized by a source 57. As 
the magnet is energized the armature 55 is 
drawn toward it, serving as a source of 
power, the fulcrum being at 53 and the 
weight of resistance at the upper end of 
lever 54. The pressure is transmitted by 
reason of the flexible and extensible part 47 
to the sound-box, and thence through the 
stylus-lever to the needle in engagement with 
the record. 
In the form shown in Fig. 5, a stop 58 is 

* used to limit the upward movement of the 

armature and prevent it contacting with the: 
magnet, which would cause it to lock and 
become inoperative for the time being. 
In the form shown in Fig.6 such stop is 

indicated at 58; a lower stop 59 being pro 
vided, if desired, to limit the downward 
movement of the end of the stylus-bar, al 
though in the form shown I have not found 
it necessary to employ such a stop. 
In the form shown in Fig. 7 a similar stop 

58 is employed, as well as a similar stop 59, 
while in Fig. 8 a stop is indicated at 58. 

It will be understood that by the term 
“magnet” I wish to include a magnet, 
whether permanent or energized by an elec 
tric current, although the latter is prefer 
able, owing to the convenience by which it 
can be manipulated by a switch, as well as by 
suitable means for regulating the strength 
of the current. The strength of the current 
may also be regulated by providing means to 
adjust the relative distance between the mag 
net and its armature, as indicated in Figs. 
3 and 4. 
Having thus described my invention and 

various ways in which it may be operatively 
employed, it is obvious that other ways of 
employing it will occur to those skilled in 
the art; hence I do not wish to be under 
stood as limiting myself in any Way other 
than is indicated in the claims appended 
hereto. 
What I claim as new and desire to secure 

by Letters Patent is: 
1. The combination with a phonograph 

having a sound box supported in a horizon 
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tal position, provided with a diaphragm ar 
ranged working face upward, rotatable rec 
ord-carrying means, and a magnet, of a 
stylus-bar supported above said diaphragm 
to freely oscillate both vertically and hori 
zontally, one end of the stylus bar provided 
with record needle carrying means and the 
other end provided with an armature below 
said magnet, and a connecting member be 
tween said diaphragm and stylus-bar. 

2. The combination with a phonograph 
having a sound box supported in a horizon 
tal position, provided with a diaphragm 
arranged working face upward, rotatable 
record-carrying means, and a magnet, of a 
stylus bar support above said diaphragm 
to permit said bar to freely oscillate both 
vertically and horizontally and permitting a 
sight vertical movement bodily of the stylus 
bar thereon, one end of the stylus bar pro 
vided with record needle carrying means and 
the other end provided with an armature be 
low said magnet, and a connecting member 
between said diaphragm and stylus-bar. 

3. The combination with a phonograph 
having a sound box supported in a horizon 
tal position, provided with a diaphragm ar 
ranged working face upward, rotatable rec 
Ord-carrying means, and a magnet, of a 
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stylus bar support above said diaphragm, record needle carrying means and the other 
a stylus bar arranged on said support to end provided with an armature below said 10 
freely oscillate both horizontally and ver- magnet, and a connecting member between 
tically, means to permit a slight vertical said diaphragm and stylus bar. 
movement bodily of the stylus bar on the In testimony whereof, I have hereunto 
support and to positively stop the same at signed my name. 
the point of its working connection with the 
diaphragm, one end of the bar provided with RALPH. W. MORRISON, 


