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UNITED STATES PATENT OFFICE. 
ANDREW HAUG, OF NEW YORK, N. Y. 

TALKING-MACHINE. 

1,281,565. Specification of Letters Patent. Patented Oct. 15, 1918. 
Application filed May 21, 1916. Serial No. 235906. 

To all whom it may concern.: 
i Beit known that I, ANDREw HAUG, a citi 

zen of the United States of America, resid 
ing at New York, in the county of New York 
and State of New York, have inwented cer 
tain new and useful Improvements in Talk 
ing-Machines, of which the following is a 
specification. |- 
My inventiom relates generally to talking 

machines and has particular reference to the 
construction of sound-boxes for use in con 
nection with such machines. 
The primary object of the invention is to 

obtain better tone quality of the reproduced 
sound by constructing the sound-box in a 
manner to give it freer action and greater 
sensitiveness, thereby renderingit more fully 
responsive, particularly to the finer vibra 
tions of the record, which are ordinarily. 
damped out and lost in the use of Sound 
boxes nowon the market, asa result of fric 
tional resistance and pressure on the moving 
parts thereof. 

I have found by experiment and test that 
greatlyimproved resultsare obtained in tone 
quality, when the diaphragm and stylus arm 
of the sound-box are operatively connected 
im such relation that normally or when the 
sound-box is not in use, no pul? or pressure 
is exerted by the stylus arm on the dia 
phragm and the latter, excepting its ustal 
circumferential mounting, isentirely free of 
tension. 

A. second important feature of the inven 
tion consists in mounting the stylus arm So 
that it will be firmly held against lost mo 
tion or rattling and at the same time, free. 
to wibrate with the least possible amount of 
friction. * |- 

In connection with the peculiar mounting 
of the stylus arm, an additional and even 

i more important feature of the invention con 
sists in the provision of means for varying 
the pressure between the piwotal centers on 
which the stylus arm turns, to "tune” the 
sound-box. That is to say, by increasing 
the pre?sure, the pitch of the box is raised 
and on reducing the pressure, the pitch is 
lowered. 
tages will be alparent. 
A clearer understanding of the above and 

other novel features of the invention may be 
had from the following detailed descrip 
tion: 

In the accompanying drawings, I have 

The important resulting adwan-. 

ilustrated Several constructions suitable for 
carrying my invention into effect. I wish 
it understood, however, that I do not limit 
myself to the exact forms shown in the draw 
ings, as Various changes may be made therein 60 
without departing from the spirit and scope 
of the invention. In these drawings: - 

Figure 1 is a face view of the sound-box. 
Fig 2 is a Sectional view taken horizon 

tally through the piwotal centers on which 
the stylus arm wibrates. 

Fig. 3 is a similar view of a slightly modi 
fied form, and 

Fig, 4 is a detail view of the spring disk 
shown in Fig. 2. Referring now to the drawings, 1 repre 
sents the casing of the sound-box and 2 the 
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diaphragm mounted therein in any suitable 
orwell-known manner, preferably by being yieldingly held circumferentially between 
rubber gaskets, (not shown), as is com 
monly dome in the art. w 

Projecting outward in parallel relation 
'80 from the casing 1, there are two lugs 3, 3, 

in which the stylus arm 4 is trunnioned, as 
indicated at 5. w | 
The trunnions are formed by the oppo 

sitely projecting ends 6, 6, of a hardened 
steel pin, 7, which is driven transversely 
through orotherwise ma de fast to the stylus 
arm to form, in effect, an integra? part ofit. 
Bearings 6°, 6”, for the trunnions are pro 

vided by boring out the lugs 3, 3, as shown. 
Either or both of these bearings may have 
a removable bushing 8, fitted therein to fa 
cilitate assembling, it being necessary, in 
placing the stylus arm in. position between 
the lugs, to first insert one trunnion and the 
adjoining boss 9 of the arm in the bore of 
one lug before the bushing is placed therein, 
in order to enter the other trunnion in the 
opposite bearing. The armis then centered 
and the bushing orbushings inserted. 
Only one bearing is usually bushed, this 

being found suficient to enable the stylus 
arm to be readily mounted in the bearings. 
The bushing is provided with an integral 

terminal flange 10, which rests against the 
annularend wall of a counter-bored portion 
11 of the lug, as shown. | 
Coöperating with the flat orplane sur 

face presented by the ends of the trunnions, 
there are hardened steel balls ortheir equiv 
alents, indicated at 12, which come to a bear 
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ing axially of the trunnions and exactly in 
the line of centers about which the stylus arm wibrates. 
By means of ope or more fine threaded 

5 screws 13, in the outertapped portions of the 
bore of the lugs, I am enabled to force the 
balls inward and thereby exert the mecessary 
pressure on the arm to tension itas required 
for the purpose of tuning the sound-box. 

10 It is important to note that by reason of 
the peculiar manner in which such pressure 
is applied, that is to say, axially of the vi 
brating center of the arm, there will benoap 

i preciable resulting friction tending to limit 
15 orcheck the free wibrating movement of the 

arm. Having overcome the retarding effect 
of friction in the manner stated, it will be 
seen that there are practically no limits to 
the pressure that may be applied to tension 

20 the arm; and tiat therefore the tuning of 
the sound-box to give best results is reduced 
to the. simple adjustm?nt of the pressure 
screws to wary the tension of the stylus arm. 
When the sound-box is not subjected to 

25 changes in temperature, the form of the de 
wice shown in Fig. 3 will ordinarily operate 
satisfactorily, once the sound-box is tuned. 
In this construction, it will be observed that the pressure-regulating Screws are rounded 

30 at the ends, as indicated at 12°, approximat 
ing a *; of a sphere and that Such, rounded portions bear directly against the 
trumnions of the stylus arm, thus Serving, 
when properly adjusted, to maintain the 

35 arm under the required tension. Under 
• marked changes in temperature, as will b? 

i obwious, the expansion and contraction of 
the metal is often suficient to destroy the 
adjustment and ?o vary the pressure and 

40 tension of the stylus arm as to require a fre quent re-tuning of the 'box. 
In order to adapt the Sound-box for gen 

eral use regardless of changes in tempera 
ture, the form shown in Figure 2 may be 45 employed, im which altension disk 14, is in 
terposed in the line of applied pressure and 
by its resilience servesto compensate for 
any and all expansion and contraction of the 
metallic members. |- 

50 The tension disk 14 is preferably given a 
concaved form and is split radially to about 
one-third of its diameter at a number of 
points about its circumference, as indicated 
at 15. As shown, it is interposed between 
the pressure Screw 13 and the adjoining ball 
bearing 12, the convex side of the disk co 
acting directly with the ball. In this con 

i struction only one pressure-regulating screw 
13 is employed and is Secured, as adjusted, 

60 by?ocking-screw 1.3", the Opposite trudnion 
and ball being fitted in asocket 16 formed in 
the other lug of the Sound-box casing. 
* As the many important advantages of the 
invention will be apparent from the foregor 

65 ing description, it will not be recessary to 
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specifically mention or further elaborate the 
Same. 

i Having, therefore, described my inven tion, I claim – | – 
1. In a Sound box, a stylus arm having 70 

bearing extensions on each side thereof, bear ing lugs receiving and holding the bearing 
extensions for piwotal movement, coöperat ing ball bearings applied to oppositesides 
of the bearing extensions of the arm and 75 
axially thereof in the line of centers about 
which the arm wibrates, and controllable means exerting pressure on the balls to wary 
the tension of the arm. 

2. In a Sound box, a stylus arin having 80 
bearing extensions on?ach side thereof, bear ing lugs receiving and holding the bearing 
extensions for piwotal movement, coöperat ing ball bearings applied to oppositesides of 
the bearing extensions of the arm and axi- 85 
ally thereof in the line of centers about 
which the arm wibrates, and adjustable means exerting yielding pressure on the 
balls to Vary the tension of the arm. 

3. In a Sound box, a stylus arm having 90 
bearing extensions on each side thereof, bear ing lugs receiving and holding the bearing 
extensions for piwotal movement, a dia 
phragm normally free of tension and opera 
tively connected with the arm, coöperating 95 ball bearings applied to oppositesides of the 
bearing. extensions of the arm and axially 
thereof in the line of centers about which the 
arm Vibrates, and controllable means exert 
ing pressure on the balls to wary the tension 100 of the arm. 
4. In a Sound box, a stylus arm having 

bearing extensions on each side thereof, bear ing lugs receiving and holding the bearing 
extensions for piwotal movement, coöperat- 105 ingball bearings applied to oppositesides of 
the bearing extensions of the arm and axi 
ally thereof in the line of centers about 
which the arm wibrates, a spring exerting 
pressure on the ba?ls to tension the arm, and 110 means controlling the pressure of the spring. 

5. A sound box, comprising a casing pro 
vided with bearing lugs, a stylus arm hawin 
bearing extensions on each side thereof, Said, bearing extensions being held by said lugs 115 
and Serving as a pivot about which the arm 
wibrates, a diaphragm mounted in the sound 
box Casing, Said diaphragin being free of 
tension at its center and operatively con 
nected with the styluís arm, and tuning 120 
jmeans for the Sound box consisting of ball 
bearings applicd to oppositesides of the bear 
ing extensions and axially thereof in the 
lin? of centers about which the arm wibrates, and cooperating means exerting requisite 125 
pressure on the balls to tension the stylus 
*t"I. * w 

6. A Sound box comprising a casing pro 
vided with integral lugs, a diaphragm 
mounted in the casing, a stylus arm having 130 
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extensions on each side thereof and being operatively connected but normaly exerting 
no pressure on the diaphragm, the Said ?ugs 
of the Casingbeing adapted to receive and 
ho?d the said bearing extensions for piwotal 
móvement of the arm, and tuning means for 
the sound box consisting of ball bearings ap 
lied axia?y to the plane surfaces formed 
y the opposite ends of the bearing exten sions and pressure regulating means coöp 
erating with the ballstowary the tension of 
the stylus arm. 

7. I n, a sound box, a stylus arm haying 

plane paralel Surfaces formed by the oppo sitesides thereof, coüperating bearingspre 
senting rounded strfaces, each approximat 
ing a portion of a sphere to the plane sur 
faces of the arm, and adjustable means co 
operating with the bearings to exert pressure 
on the arm to vary, the tension thereof, Such pressure being applied axially in the line of 
centers about w?hich the arm wibrates. 

ANDREW HAUG. 
Witnesses: 

J. M. McLACH LEN, 
Jos:PH. F. BELLAR. 
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