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9- Claims. 

This invention relates to electric phonograph 
apparatus for recording and reproducing sound, 
and more particularly to the construction of the 
recording and/or reproducing units employed for 
cutting a sound track in the record and trans 
forming the recorded sounds into electrical cur 
rents. 
While my invention is applicable to any type 

of phonograph apparatus, it is of particular util 
ity when used in connection with phonographs 
employing a cylindrical record and more espe 

5 

20 

25 

30 

35 

40 

45. 

50 

55 

cially in phonographs 
ing machine type.' . 
As is well known, the records used With com 

mercial dictating machines are ordinarily Shaved 
after using, and used again and again, whereby 
the thickness of the records in use may vary to 
a considerable extent. 

of the commercial dictat 

there may be slight irregularities in the record 
itself or in its mounting which will tend to cause 
movement of the stylus as it rests upon the Sur 
face of the record during its rotation. 
In recording sounds with apparatus of this type 

one of the difficulties is to so, arrange the record 
ing apparatus that the recording stylus makes a 
cut of a predetermined depth in the record. In 
recordings of the “hill and dale' type consider 
able difficulty may be met in causing the record 
ing stylus to cut the correct depth, because of 
irregularities and lack of uniformity in the di 
ameter of the record. . . . . . . . . . 
Another difficulty encountered is lack of qual 

ity of the recording and of Subsequent reproduc 
tion due to the fact that most recording units 
which are suitable for use on commercial dictat 
ing machines do not properly record the high fre 
quencies which impart clarity and definition of 
articulation. - 

In accordance with the present invention I have 
provided apparatus which is particularly intend 
ed to overcome the difficulties above referred to 
as Well as otherS. ... ' 

It is an object of this invention to provide in 
proved apparatus for recording and reproducing 
on a record with minimum distortion. 

It is a further object of the invention to pro 
vide a recording and reproducing unit which will 
record and reproduce sounds with fidelity on 
records varying in size, especially when used by 
lay operators. 

It is a further object of my invention to pro 
vide apparatus of the class described which will 
record and reproduce speech With improved clar 
ity and articulation. 

In addition to the varia 
tion in thickness of the record already referred to, 

(C. 179-100.4) 

It is still a further object of this invention to 
provide apparatus of the class described in which 
the weight effective on the stylus, and the pres 
Sure of the stylus on the record, may be controlled 
Within Wide limits. 

Still other objects and advantages of my in 
vention will be apparent from the specification. 
In accordance with the preferred embodiment 

of my invention, I provide a novel construction 
of armature and mounting therefor, together with 
aSSOciated parts. So arranged that the armature 
is very much shorter than those customarily em 
ployed in apparatus heretofore used, and has a 
Very nuch Smaller moment of inertia, providing 
for considerably improved recording and repro 
ducing of the relatively higher voice frequencies 
which serve to impart clarity and definition of 
articulation to the recorded and reproduced 
Sounds. - 

the armature and itS mounting are the Only parts 
which are carried by the record and are entirely 
free to rotate to perimit the stylus to ride. upon 
the surface of the record and to follow irregulari 
ties thereof, without changing the fux distribu 
tion through the coils. Thirdly, I mount the 
armature flexibly and resiliently upon its mount 
ing in such a way that the armature is yieldingly 
maintained in neutral position, as regards mo 
tions Which vary the reluctance of the air gap. 
By these features, which will hereinafter be 

described more in detail, the mass of the appa 
ratus which is effective on the record and which 
must be noved thereby is made relatively. Small 
and the high frequency response is improved. 
The features of novelty which I believe to be 

... characteristic of my invention are set forth With 
particularly in the appended claims. My. in 
vention itself, however, both as to its fundamental 
principles, and as to its particular embodiments 
will best be understood by reference to the specifi 
cation and accompanying drawings, in which like 
reference characters represent like elements, and 
in which: ". . . " 

Fig. 1 is a side view of one type of recorder 
unit embodying the invention; : . . . . . 

Fig. 2 and 3 are end and top views, respectively, 
of the same unit; 

Fig. 4 is a detail view of the armature Suspen 
sion of the unit of Fig. 1; 

Fig. 5 is a modification of the adjusting struc 
ture for the recording unit; 

Fig. 6 is a side view of another form of re 
corder unit embodying the invention, the Sup 
porting plate and arm for such unit being omit 
ted; and 
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Fig. 7 is a sectional view taken on line - of 

Fig. 6 but showing the supporting plate and arm. 
Referring particularly to Figs. 1, 2, 3 and 4, 

a portion of a carriage structure 5 of a connoin 
form of dictating machine is shown with a stop 
6 to limit the movement of an arm 7 pivoted at 
8. The airn 7 Supports and carries the entire 
recording unit, which coin prises a pair of coils 
9 and 10 through which pass magnetic gore mern 
be's 12 and 13. The upper portion of the coxe 
members 12 and 3 are joined by a yoke i4, while 
the lower portions converge to form pole pieces 
12a and 13a defining an air gap 6. The ends of 
the pole pieces 2a and 13a are cut-away in cylin 
drical form. A magnet 18 (Fig. 3) which may be 
in the for of a J, has one pole abutting against 
an L-shaped in ember 19 of magnetic material 
which is attached to the yoke 14. The other pole 
Of the inaginet, a huts a member 21 of naginetic 
material which connects with a U-shaped nem 
ber 22. The heirs: 22 has its exteinities coin 
tacting with and suitably secured to a pair of 
Supports 23 and 24 of magnetic material in which 
are threaded pivot screws 26 and 27. A yoke 30 
is mounted for pivotal movement on the screws 
26 and 27, this yoke having spaced projections 
31 carrying a shaft, 
34 and parts associated therewith are mounted. 
The armature 34 has a cylindrical head, which 

is disposed within the cylindrical air gap 16 with 
the axes of the air gap and of the amature head 
coinciding. The armature is pivoted on the shaft 
32. An extension arm 34-A secured to the air 
mature 34 is fastened at its outer end to the dia 
phragm 35 of a centering and restoring unit 36. 
The unit may be a cup-shaped device having an 
annular internal screw portion 37, into which the 
diaphragm may be fastened with a screw cover 
38, and it may be provided with a washer of felt 
or like material 39 between the screw cover 33 
and the diaphragm 35 for damping the armature 
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motion, or oil or other viscous material may be 
provided and confined between the diaphragm 
and cover. The centering unit 36 is maintained 
in a fixed position with respect to the arrnature 
34 by being mounted on the yoke 30 as by an 
arm 40, so that the centering unit 36, armature 
34 and yoke 30 move as a unit ahout an axis. 
through the pivot points 26 and 27. This axis 
passes through the centre of the cylindrical ar 
mature head positioned in the gap 16 so that 
rotation of the arnature assembly may take place 
without changing the flux distribution through 
the coils 9 and 10. The armature 34 may carry 
at its extremity a stylus 41 which contacts with 
the surface of a record 42. Arrin 40 may ba cut 
away to provide an opening for the passage of 
arm 34-A. - . . . . . . . . . . 

The magnetic circuit iinay be traced from the 
L-shaped member 19 at one pole of the magnet 
18 through the magnet, through the vertical 
member 21, through the U-shaped member 22, 
dividing, and passing then along the vertical 
members 23 and 24, from which it passes to the 
yoke 30, through the projections. 31 to the arisha 
ture 34, where the two magnetic paths unite, 
through the air gap i6, the two pole pieces 12c. 
and 130 to the yoke 14, making contact with the 
L-shaped member 19. The yoke 30 and supports 
23 and 24 are positioned as close together as is 
consistent with free rotation of the arinature 
assembly and the same condition obtains where 
the armature 34 is pivoted to the yoke on the 
projections 31. 
made, the more sensitive the apparatus will be. 

32, on which the airinature 

The narrower these gaps are 
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The coils 9 and 10 are Wound and connected S6 
that passage of current therethrough increases 
the flux flowing in one core branch and decreases 
it in the other, thereby causing the armature to 
Swing about axis. 32. In reproduction, such move 
ment of the armature generates currents in the 
windings of the coils 9 and 10 by causing a shift 
in the fiux from one core to the other. It Will 
be noted that the two pole-pieces 12a and 13ct 
are of the same magnetic polarity, instead of op 
posite, as is usually the case. 
In the operation of the apparatus, it will be 

observed that any irregularities in the Surface of 
the record 42 will rotate the entire armature as 
sembly about an axis passing through adjusting 
Screws 26 and 27 and the head of the anature. 
This rotation, however, does not change in any 
manner the position of the armature head in air 
gap 16 with respect to pole pieces 12C and 13d, 
the position of the artinature head being con 
trolled by the restoring diaphragm 35 in the unit 
36. It Will be Understood that this centering 
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means 36 may be replaced by springs, rubber 
blocks, or other like devices well known in the 
art. . . . . . . . 

The stylus is vibrated for recording, by varia 
tions in the flux through pole pieces 12c, and 13a. 
which attracts the head of the armature, causing 
it to oscillate. about the axis 32. Should the ar 
nature structure exert too small or too great a 
pressure on the record, it may be counterbalanced 
about the pivots 26 and 27 by the provision of 
counterbalancing means similar to that employed. 
in the recorder unit shown in Figs. 6 and 7. If 
desired, the restoring unit may (as in the case 
of the apparatus shown in Fig. 5) be provided 
with a bracket. and one or more weights may be 
provided to be positioned thereon, whereby weight 
may be added for reproducing and removed for 
recording. 

It Will be seen that the structure just described 
permits the stylus to swing freely up and down 
over irregularities in the record and permits con 
siderable variation in the size of the records, 
Without interfering 
armature. ... ." 

Referring row to Fig. 5, a modification of the 
apparatus is showin. The arm 45 which carries 
the apparatus is pivoted at 46 frcia the carriage 
47 but in this case is provided with the arm 44 
having an advance ball 43. which rides on the 
record surface 40 in advance of the cutting 
stylus. In this arrangement there is no stop for 
limiting downward Shovenient of the airin 45, aSiti 
Fig. 1, . The storing unit 36 of the apparattis 
shown in Fig. 5 is provided with an angular 
resilient bracket or arm 90 secured at one end 
to the unit by a screw 91, said arm being adapted 
to renovably hold a weight, 
the unit. When the apparatus is to be used for 
reproducing, the weight 92 is applied to the 
unit, as shown, but when such apparatus is to 
be used for recording, such weight is removed. 
It is desirable to provide a nutribar of different 
sized weights, siniilar to weight 92, So that when 
the apparatus is being used for reproducing, the 
pressure of the stylus on the record surface may 
be regulated as desired by applying to the restor 
ing unit 36 a weight 92 of proper size. 
The apparatus shown in Figs. 3 and 7 illus 

trates the application of my invention to the 
usual forty of magnetic circuit well known in 
the art, in which an airmature is located in an 
air gap cetween pole pieces having Opposite 
polarities. In this apparatus a plate 50 Serves 

with the operation of the 

92 in position Oil. 
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to support and hold in place the various parts of 
the apparatus. To the plate 50 is fastened an 
arm 60 which is pivoted at 61 on carriage 62 
which is fed across the face of the record in any 
suitable manner. Stop 63 on the carriage 62 
serves to limit the downward movement of the 
apparatus. A magnet 51 has its pole faces abut 
ting two poles pieces 52 and 53. These pole 
pieces have aligned portions 52a and 53c the 
inner adjacent ends of which are slightly spaced 
and define a cylindrical air gap 55 surrounding 
the cylindrical head portion of an armature 56. 
The head portion of the arnature 56 is cylindrical 
in cross section and the two pole pieces are coin 
centric with this portion of the armature to per 
mit the armature to be rotated about an axis 
passing through the center of the air gap with 
out changing the fiux distribution through the 
air gap. The pole pieces 52 and 53 are provided 
with adjustable pivots 64 and 65 which allow 
rotation of the armature support, which is a U 
member having arms 67. These pivot points are 
arranged in line with the axis of the head of the 
armature 56 so that rotation of the arimature 
assembly on pivots 64 and 65 will not vary the 
air gap or the reluctance of the magnet circuit. 
The two arms 67 are of magnetic islaterial 

and are provided with two bosses 68 extending 
therefrom in which a shaft 58 of non-imaginetic 
material passes. This shaft also passes through 
an enlarged portion 56a of the arnature which 
is free to oscillate about the axis of Said shaft 
independently of the rotation of the al'mature 
assembly with reference to pivotS 64 and 65. A 
coil 57 surrounds the armature and is held in 
place against the two pole pieces 520 and 53d. 
Suficient clearance is provided in the Coil to allow 
the armature to rotate about the axis of its cylin 
drical head over a considerable distance. ne 
two arms 67 are spaced accurately and held in 
place by means of a bracket of non-magnetic 
material 70 which constitutes the base of the U 
member above referred to and which also is pro 
vided with an integral angular porticin 72 foi 
fastening the arms 67 to the centering .2-ind re 
storing unit 71. A small air gap is inaintained 
on either side of the enlarged portion 56d of the 
armature 56 to prevent short circuiting of the 
The remaining struct 

similar to the embodiment shown in Fig. 1, in 
that an arm 74 is fastened to the armature 56 
at its enlarged portion 56a. This arm carries at 
its outer end a stylus 75 which makes contact 
with the record surface 76, and said arm is 
connected to a diaphragin 78 mounted in the 
unit 71. The diaphragm 78 operates in the Sane 
manner as that in the unit shown in Fig. 1, and a 
screw cover 80 is provided for tightening the di 
aphragm within the threaded portion 79. The 
diaphragm and associated parts constitute means 
for holding or restoring the arnature to its 
central position in the air gap When it has been 
disturbed. - 

The free movement of the stylus and arma 
ture assembly without disturbing the Imagnetic 
circuit of the entire System is provided for by 
the pivots 64 and 65 which permit the arriaature 
assembly to rotate about a line passing through 
the cylindrical head portion of the ariinature. 
The armature structure may be weighted (in the 
manner shown in Fig. 5) or may be counter 
balanced about the pivots 64 and 65. In order 
to so counterbalance the armature structure, one 

e of this recorder is 

3 
of the arms 67 of the U member referred to 
above, is provided with a rod 95 which extends 
through an opening in the plate 50 and carries a 
Weight. 96. The weight 96 is mounted on rod ... 
95 so as to be adjustable as by being threaded 80 
thereon. - 

It will be noted while the armature is vibrating 
at sound frequencies, its vibrations are trans 
mitted to the centering member and hence react . 
on the arnature support. In order that the 
armature support shall remain stationary for 
vibrations of sound frequency, the mass and 
moment of inertia of the armature is kept low 
with respect to that of the armature support. ... 
While I have shown and described certain pre 

ferred embodiments of my invention, it will be 
understood that modifications and changes may 
be made without departing from the spirit and 
scope of my invention, as will be understood by - 
those skilled in the art. . 

I claim: 
1. In phonographic apparatus, in combination, 

a magnetic circuit, an arnature disposed in a 
gap in said circuit for vibration therein, and a 
support for the armature mounted for movement 
about an axis passing through the arnature, the 
armature...being mounted on said Support for 
movement about another axis passing through 
the arnature. 

2. In phonographic apparatus, in combination, 
a magnetic circuit, an armature disposed in a 
gap in said circuit for vibration therein, and 
a support for the armature mounted for move 
ment about an axis passing through the arma 
ture, said armature being mounted on said sup 
port for movement about another axis parallel 
to said first axis and passing through the air 
nature. 

3. In phonographic apparatus, in combination, 
a magnetic circuit, an armature disposed in a 
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gap in said circuit and a support for the arma 
ture mounted for movement about an axis paSS 
ing through said gap, said armature being 
mounted on said support for vibration at sound 
frequencies about an axis without said gap. 

4. In phonographic apparatus, in combina 
tion, a magnetic circuit, comprising Spaced pole 
pieces providing an air gap, an armature disposed 
in said gap, and a support for the armature 
mounted for movement about an axis which is 125 
fixed with respect to said pole pieces, said arma 
ture being mounted on said support for move 
ment about an axis spaced from and parallel to 

120 

Said first axis. 
5. In phonographic apparatus, in combina - 130 

tion, a magnetic circuit, an armature positioned 
in a gap in said circuit, and means for yield 
ingly supporting said almature centered in Said 
gap for oscillation therein, said, means being 
free to rotate about an axis central of said gap. 135 

6. In phonographic apparatus, in combina 
tion, a magnetic circuit, an armature positioned 
in a gap in said circuit, a Support for engaging 
said armature to permit vibration thereof while 
maintaining the position thereof, said support 140 
being mounted for SWinging movement on an 
axis passing through the head of said armature. 

7. In phonographic apparatus, in combina 
tion, a magnetic circuit, an armature positioned 
in a gap in said circuit, and a support for said 145 
armature, said support having said armature 
pivotally mounted thereon, and said Support 
being pivotally mounted on an axis intersecting 
the head of Said arnature. 

8. In phonographic apparatus, in combina- 150 
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tion of a magnetic circuit having a plurality of 

40. 

4. 
tion, a magnetic circuit, an armature positioned 
in a gap in said circuit, and a Support for said 
armature, said support being formed of magnetic 
Imaterial and forming a part of said magnetic 
circuit, said armature being mounted for vibra 
tion. On Said support, and said support being 
mounted for SWinging movement, about an axis 
intersecting the head of said armature and 
parallel to the vibration axis thereof. 

9. In phonographic apparatus, in coinbination, 
a Source of magnetic potential, a magnetic cir 
cuit therefor comprising a pole piece having two 
branches of like polarity and having a gap there 
between, a coil associated with at least one of 
said branches, an attanature having a head posi 
tioned in Said gap, and a Support of magnetic 
material, said armature being secured to said 
Support for vibration, said support being innount 
ed for Swinging movement on an axis parallel to 
the vibration axis of said arnature and passing 
centrally through the head of Said airinature, 
said armature and said Support forning a part 
of said magnetic circuit and being of opposite 
polarity from Said pole pieces. 

10. In phonographic apparatus, in combina 
tion, a magnet, a magnetic circuit therefor con 
prising a pole piece having two branches and 
forming a cylindrical air gap therebetween, an 
armature having a cylindrical head portion po 
sitioned concentrically Within Said gap and a 
support on which said armature is hounted fol' 
vibration, said support being mounted for SWing 
ing movement about the axis of Said a nature 
head. 

11. In phonographic apparatus, the combina 

branches, and defining an air gap in Said mag 
netic circuit, coils positioned on said branches, 
an armature positioned in said air gap, Said ar 
mature being pivoted at a point removed from 
said air gap, a stylus mounted on Said arnature 
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for engaging a record, and meains for mounting 
said armature for rotation about the center of 
said air gap independently of the motion of Said 
armature Within Said air gap. 

12. In phonographic apparatus, a maginet, pole 
pieces associated with said iiagnet and defining 
a cylindrical air gap, an armature having a cylin 
drical head portion for operating in Said air gap, 
said armature being pivoted at a point removed 
from said air gap, a stylus mounted on Said ar 
mature, means for restoring Saidarnature head 
to the center of said air gap when renoved 
therefrom and means for mounting Said arma 
ture assembly and restoring meals for rotation 
about an axis passing through the center of Said 
air gap and said armature head portion. 

13. In phonographic apparatus, in Coimbina 
tion, a magnetic circuit, pole pieces associated 
therewith and defining a cylindrical air gap, a 
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support mounted for rotation about an axis coin 
cident with the axis of said air gap, an armature 
pivotally mounted on said support for vibration 
and having a cylindrical head portion normally 
positioned concentrically in Said gap, and yield 
ing centering means mounted on said Support 
and associated with said alrnature. 

14. In phonographic apparatus, in combina 
tion, a magnetic circuit, pole pieces associated 
therewith and defining a cylindrical air gap, a 
Support mounted for rotation about an axis CO 
incident With the axis of Said gap, an armature 
Secured to said support for vibration thereon and 
having a cylindrical head portion normally cen 
tered in said gap, flexible and resilient center 
ing means mounted on Said Support and a con 
nection between said armature and said center 
ing means. 

15. In phonographic apparatus, in combina 
tion, a record, a carriage movable relatively 
thereto, an electromagnetic translating unit 
mounted on Said carriage, an arnature Support 
pivotally secured to said unit for SWinging 
movement toward and away from Said record, 
and an armature vibratably mounted. On said 100 
Support. 

16. In phonographic apparatus, in combina 
tion, a, record, a carriage movable relatively 
thereto, an electromagnetic translating unit 
mounted on said carriage, an armature Support 105 
pivotally Secured to said unit for Swinging move 
ment toward and away from Said record, an ar 
inature vibratably mounted on Said Support and 
a centering device mounted thereon in operative 
relation to Said armature. 
- 17. in phonographic apparatus, in combina 
tion, a vibratile armature, a stylus connected to 
said armature for engaging a record, a Swing 
able support for saidarnature movable toward 
and away from Said record about an axis inter 
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secting said armature, and means for control 
ling the pressure of said stylus on said record. 

18. In phonographic apparatus, in combina 
tion, a vibratile armature, a stylus connected to 
said armature for engaging a record, and a 120 
SWingable Support for said armature movable to 
Ward and away from said record about an axis 
intersecting Said arnature, the maSS of Said ar 
nature being small with respect to the maSS of 
said armature Support. 

19. in phonographic apparatus, in combina 
tion, a vibratile armature, a stylus connected to 
said armature for engaging a record, a SWing 
able support for said armature movable toward 
and away from said record about an axis inter- 130 
secting said armature, the moment of inertia of 
said armature being small with respect to that 
of the armature Support. 
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