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This invention relates to the art of reproduc 
ing sounds from phonograph records and con 
sists in a new and useful pick-up. More spe 
cifically, my present invention Comprises im 
provements in an electro-dynamic pick-up of the 
type shown in my prior Patent No. 1,915,804, 
dated June 27, 1933. 
The most important object of my invention is 

to produce an electro-dynamic pick-up in which 
the output voltage is a faithful counterpart of 
the signal impressed on the record. In my earlier 
pick-up the upper limit of frequency repro 
duced approached 5,000 C. P. S. and there were 
prominent resonance peaks which reduced the 
efficiency of the unit, whereas my present instru 
ment herein disclosed reproduces at a frequency 
of 20,000 C. P. S. which represents a very sub 
stantial gain and greatly increased efficiency. 
Another object of the invention is to produce 

a pick-up characterized by extremely light con 
tact pressure of the stylus or needle on the record 
in Order to increase the life of the record. 
An important feature of the invention resides 

in a novel armature incorporating a permanently 
mounted stylus, so constructed that the working 
portion of the armature is located closely adja 
cent to the stylus. 
A further feature of the invention is the divi 

sion of the secondary coil into two portions dis 
posed about opposite legs of a core member and 
So connected that spurious voltage introduced 
by the presence of stray magnetic fields is re 
duced and the signal correspondingly more faith 
fully reproduced. 
These and other objects and features of the 

invention will be more readily understood and 
appreciated from the following detailed descrip 
tion of a preferred embodiment thereof selected 
for purposes of illustration and shown in the ac 
companying drawing in which 

Fig. 1 is a plan view of a completed pick-up, 
the cover being removed to expose the interior 
Construction, 

Fig. 2 is a view in cross section along the line 
2-2 of Fig. 1, showing the cover in position, 

Fig. 3 is a view in cross section along the line 
3-3 of Fig. 1, 

Fig. 4 is a view in perspective of the combined 
armature and stylus, and 

Fig. 5 is a diagrammatic view showing the 
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the groove of a phonograph record, a voltage is 
induced in the armature by reason of the fact 
that a portion thereof is oscillated through the 
magnetic field. Since the armature forms a 
closed primary circuit about the core of a trans 
former, a current is induced in the secondary and 
the latter is connected to the input end of a suit 
able amplifier. 
In the construction which I have developed, 

the pick-up is housed in a case 0 which may 
conveniently be formed as a casting but which 
may be molded from any suitable non-magnetic 
material. The casting includes an elongated rec 
tangular shank piece 2 which may be tapped 
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as shown at 3 SO that it can be Secured to a tone 
arm. The shank 2 is grooved as shown at 5 to 
accommodate the lead wires which lead from 
the pick-up to the amplifier. 
The bottom of the case. O is slotted longi 

tudinally in the center thereof to receive a plate 
of magnetic steel 6 which is spot Welded or other 
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needle holder and armature disclosed in my prior. . 
patent No. 1,915,804. 
The principle upon which my improved pick-up" 

operates is the same as that disclosed in my prior 
patent above referred to, that is to say, an arma 
ture in the form of a closed loop linking the core 
of a transformer and a portion of which is dis 
posed for oscillation in an air gap lying in a 
magnetic field. A stylus is mounted on the arma 
ture, and when this stylus is vibrated as it follows 
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off at an angle of approximately 45. 

wise secured to a plate 4 also of magnetic mate 
rial, which lies along the bottom of the case 0 
and is tapped to receive a screw 9. An L-shaped 
permanent magnet 8 is secured to the plate & 
by means of a screw 9, the bottom of the magnet 
8 being machined to fit tightly against the plate 
S4 and the other end of the magnet being ground 

The mag 
net 8 may comprise any of the usual alloys or 
types of steel used in the manufacture of per 
manent magnets. Integrally formed in the bot 
tom of the case 0 is a pair of angularly disposed 
lugs 20 which are tapped at an angle, to receive 
a pair of screws 28. A core comprises a stack of 
L-shaped steel plates 22 bound together by the 
screws 24 and by two other screws 26, the screws 
28 being employed to mount the stack in the bot 
tom of the case le. The plates 22 may be formed 
from silicon steel or from any Suitable magnetic 
material having relatively low magnetic reluc 
tance, and the stack is formed as a hollow Square. 
Around each side members of the core 22 is dis 
posed a coil 28, the coils being connected in Series 
and connected to the leads . 

In the forward lower corner of the case 
there is an integral shelf-like projection 30 pro 
vided with a V-shaped channel 3 above which 
is mounted a cap piece 32 having a V-shaped 
recess forme din its central portion and secured 
to the shelf 30 by means of screws 34. On the 
opposite side of the core 22 there is another pro 
jection 38 which is a part of the bottom of the 
casting forming the case . The projection 38 
is also provided with a V-shaped channel aligned 
with the channel in the shelf 30. A cap piece 36 
having a V-shaped recess formed in its central 
portion is secured to the projection 38 by means 
of a pair of screws 40. The cap pieces 32 and 
36 together with their channeled projections 30 
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and 88 form bearings for an armature 42 shown 
in Fig. 4. 
The armature 2 is the most important ele 

ment of the pick-up. The essential attribute is 
its light weight, and I have found that magne 
sium or aluminum are most suitable, the former 
being preferable. The armature 2 is shaped 
as a hollow triangle having an upper arched or 
crowned leg 44 and a pair of straight legs leading 
to a cylindrical socket in which is secured a 
stylus 48 having a polished point of diamond, 
sapphire, or other suitable material. Near the 
upper corners of the armature 42 is a pair of 
projecting studs 50 which are of diamond-shaped 
cross section and upon which are mounted rel 
atively thin sleeves 52 of resilient rubber. In 
assembling the pick-up, the L-shaped plates 
22 are passed through the hollow triangle of the 
armature 42 with the result that the armature 
is looped about the lower leg of the core 22. The 
plates in the lower leg may be ground or filed 
to accommodate the armature freely. The studs 

are inserted in the bearings formed by the cap 
pieees 32 and 36, the rubber sleeves 52 provid 
ing a resilient mounting for the armature 42. 
The rubber sleeves 2 also serve to damp the 
armature and to keep it properly centered. It 
will be seen from an inspection of rigs, and 3 
that the forward end or angular face of the 
permanent magnet fits nicely against the un 
derside of the upper left of the square formed by . 
the plates 22 so that the latter forms one pole. 
of the permanent magnet. The parts are so 
dimensioned that there is a space between the 
forward end of the plate S and the lower leg of 
the core 22. Through this gap, the side 46 of 
the armature 2 is disposed, the end of the plate 

being ground of so that it is parallel with 
the leg 4 of the armature 42 and with the under 
side of the lower-leg of the core 22. 
The pick-up is provided with a cover 58 hav 

ing downwardly projecting lugs 56 which are in 
ternally tapped to receive a pair of screws 58 
which serve to hold the cover in place. 

. . It will now be evident that when the stylus 
is placed upon a moving phonograph record 

the configuration of the traveling groove in the 
record will cause the stylus 48 to oscillate in ac 
cordance with the nature of the groove. The 
lower portion of the side 46 of the armature 42 
is caused to oscillate in the gap between the 
end of the plate and the lower leg of the core 
22. ... Since the plates f and it are of magnetic 
material and since the core 22 is also magnetic, 
there is a magnetic circuit through the perma 
ment magnet, the stack of plates 22, the air gap, 
and the plates C and 4. When the side 46 of 
the arnature 42 oscillates in the air gap, a cur 
rent of electricity is caused to flow through the 
whole triangle of the armature, in accordance 
with the... well understood principle that a volt 
age is induced in a conductor when it is moved 
through a magnetic field. The arrnature 42 thus 
acts as the primary winding of a transformer in 
which the stack of plates 22 forms the core and 
the coils 2, the secondary circuit. It will be 
observed that the rubber sleeves 2 serve to insu 
late the amature from the case. er 
While the pick-up of my invention will oper 

ate if the secondary coil is wound anywhere upon 
the core 22, the provision of two coils connected 
in series is preferable because the coils will tend 
to cancel induced voltages which may be present 
from stray magnetic fields coming from outside 
sources, for example, from a 60 cycle motor used 
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to drive the turntable supporting the record be 
neath the pick-up. Although the use of opposed 
coils to buck hum is well understood, I am not 
aware that such an arrangement of coils has . 
heretofore been used to eliminate outside inter 
ference in an electro-dynamic pick-up. 
The choice of material for the armature 42 

is of critical importance. In my prior Patent 
No. 1,915,804 I stated that the armature could 
be formed from metal such as silver or copper. 
These metals are of course extremely good con 
ductors of electricity. However, for an arma 
ture of given weight and perimeter the lightest 
material will provide the thickest cross section 
and thus display the greatest rigidity, other 
things being equal. The resultant rigidity makes 
the natural resonance frequency of the arma 
ture exceedingly high. In practice, I have found 
it desirable to place the conductivity-to-weight 
criterion second to the stiffness criterion, and on 
this basis magnesium or aluminum are preferable 
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to silver or copper. The relatively great rigidity 
thus obtained results in an armature which will 
respond uniformly over a very great range of . 
frequencies. The requirement that the arma 
ture be a good conductor of electricity can be 
net by the exercise of care in design, that is to 
Say, by giving the armature a more extensive 
cross section and a shorter perimeter in order 
to lower the resistance thereof. 
In Fig. 5 I have reproduced diagrammatically 

the armature disclosed in my prior Patent No. 
1915,804. The armature was in the shape of a 
relatively large rectangle having a socket in 
tegral with one corner thereof for the reception 
of a phonograph needle 4. The upper leg of 
the rectangle was disposed between pole pieces 

and the lower leg was disposed below a piece 
having a triangular cross section and pro 

viding a pivot point for the armature. A phono 
graph record. It is shown as in place below the 
needle 4. When the needle 64 was vibrated, 
the entire armature was also vibrated, pivoting 
about the piece T0. It will be apparent that a 
relatively long beam was present, comprising 
the length of the needle and the side B2 of the armature. Experiments have informed me that 
the vibration of the upper end of the long beam 

50 

65 

was not a faithful counterpart of the vibrations 
of the needle, because the upper end "whipped 
much as the tip of a fishing rod will have a 
movement which does not correspond with the 
ovement imparted to the butt. Furthermore, 

the armature being unsymmetrical, there was 
also a torsional whip or weaving. The ability of 
the upper end of the armature to vibrate in 
dependently of the needle results in resonances 
which cause poor frequency response and which 
increase record wear by introducing a reactive 
component at the needle. The lack of rigidity 
also has an adverse effect on the ability to re 
produce transients, 
The armature 42 shown in Fig. 4 is a distinct 

improvement for several reasons. The triangular 
construction provides greater rigidity and it will 
be noticed that the working conductor 4 and 
the needle are on the same side of the pivot 
studs. 50. Furthermore the working portion 
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no relatively free corner corresponding to the . 
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and the needle 48 are relatively much closer to 
gether than the corresponding elements of the 
arnature shown in Fig. 5. Furthermore there is 

upper right hand corner of the arnature as 
shown in Fig. 5. It is important to note that 
the armature is symmetrical and that all inac 
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tive metal has been eliminated from it. Finally, 
the armature 42 may be conveniently made much 
smaller and lighter than the type of armature 
shown in Fig. 5 and for that reason and because 
the leg 44 is located substantially in the axis of 
vibration, the moment of inertia of the arma 
ture is low. In my improved construction there 

of the armature 
between one pivot point and the needle and 
passing through the air gap. - 
A further improvement consists in the use of 

the stack of plates 22 as a portion of the mag 
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netic circuit including also the magnet 8 and 
plates and 16. In my prior construction 
core of the transformer and the 'elements of the 
magnetic circuit were formed separately. The 
improved construction shown in the drawing 
makes possible a smaller and stiffer armature. 

It will be apparent that there are many varia 
tions which could be made in the pick-up shown 
in the drawing without departing from the 
scope of the invention. For example I have 
described the armature as having the shape of 
a hollow triangle, although an oval of lozenge 
shape would also be used to advantage. Accord. 
ingly, in construing the appended claims it 
should be borne in mind that the important fea 
tures of the armature are the close juxtaposition 
of the working portion of the conductor and the 
needle, the light weight of the material used and 
the rigidity thereof. It is also contemplated 
that the plates 22 may be formed as a ring or 
other shape. Such changes in form but not in 
function are within the scope of the invention 
as defined in the appended claims. 
Having thus described my invention what I 

claim as new and desire to secure by Letters 
Patent: 

1. An electro-dynamic phonograph pick-up, 
which comprises a magnet shaped to present an 
air gap between its poles, a substantially tri 
angular armature having a portion adjacent one 
corner disposed in the air gap between the Said 
poles, a secondary coil inductively coupled to 
said armature, and a stylus secured to Said ar 
mature at the corner thereof nearest the por 
tion lying between the poles of the magnet. 

2. A device for reproducing sound, which 
comprises, a magnet shaped to present an air 
gap between its poles and including a hollow 
steel member forming one of its poles, a hollow 
armature linked through said hollow steel men 
ber, and having a portion thereof disposed in said 
air gap, said armature including a relatively 
short rigid section extending from said air gap, 
and a stylus secured to the armature at One 
end of said short rigid section. 

3. A device for reproducing sound, which 
comprises a looped magnet having a gap be 
tween its poles and including a hollow steel mem 
ber forming one pole of the magnet, a pivotally 
mounted light metal armature linked through 
said hollow steel member, and a stylus secured 
to said armature, the section of the armature between the pivot and the stylus and passing 
through the gap being relatively short and rigid. 

4. A device for reproducing Sound, which 
Comprises a looped magnet having a gap be 
tween its poles, a hollow core forming one of 
the poles of the magnet, a substantially triangui 
lar armature looped through said hollow square, 
bearings supporting the two upper corners of 
the armature, and a stylus mounted at the third 
corner of the arnature, the armature and core 
being so assembled that a portion of the arma 
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ture closely adjacent the needle is disposed with 
in the gap of the magnet. 

5. A device for reproducing Sound, which 
comprises, a non-magnetic casing, a stack of 
steel plates formed as a hollow square and Se 
cured to said casing, a steel plate set in the 
bottom of the casing and having one end sepa 
rated by a short gap from Said stack of steel 
plates, an L-shaped permanent magnet having 
one end disposed on the steel plate set Within 
the casing and its other end in contact with the 
upper portion of the stack of plates, a triangul 
lar armature linked through said stack. of plates 
and having one corner projecting below the cast 
ing, bearings in the casing Supporting the upper 
corners of the triangular armature and causing 
a portion of one leg of the armature adjacent 
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the lower corner thereof to remain in the gap, 
and a stylus secured to the lower corner of the 
armature. 

6. A device for reproducing sound, which 
comprises a magnet shaped to present an air gap, 
a hollow member of magnetic material forming 
one pole of the magnet, an armature linked 
through said hollow member and having a po 
tion thereof disposed in said gap, a pair of coils 
wound about opposite sides of said hollow mem 
ber and connected in series, and a stylus Secured 
to said armature adjacent said air gap. 

7. In a device for reproducing Sound, a 
symmetrical armature of light metal having the 
shape of a triangle, a socket for a stylus formed 
in one apex of the armature, and a pair of Op. 
posed lugs disposed adjacent the other two apices 
thereof and adapted to serve as pivot mountings 
for the armature located substantially in line 
with one of the sides of the armature. 

8. In a device for reproducing sound, a hollow 
triangular armature of light metal having a 
stylus socket formed in one apex thereof, and 
means disposed adjacent the other two apices 
for mounting the armature in bearings for vibra 
tion about an axis coinciding approximately with 
one side of the armature. 

9. In a device for reproducing Sound, an ar 
mature formed as a rigid hollow symmetrical 
triangle, a socket for a stylus disposed at one. 
apex of the armature, and means disposed ad 
jacent the other two apices thereof for pivotally 
mounting the armature for vibration about an 
axis coinciding approximately with one side of 
the armature, 

10. In a device for reproducing sound, a fer 
rous member providing a magnetic circuit in 
cluding an air gap, an armature comprising a 
closed frame mounted for vibration, linked 
through said magnetic circuit and having a por 
tion thereof disposed in said air gap, and a stylus 
secured to said armature adjacent said air gap, 
that portion of the armature lying between the 
stylus and the air gap being rigid, relatively 
short, and substantially straight and located . 
on the same side of the axis of the armature 
movement as said stylus. 

11. In a device for reproducing sound, a mag 
netic body providing a circuit including an air 
gap, a magnesium armature comprising a closed 
metal frame mounted for vibration, linked 
through said circuit and having a portion there 
of disposed in said air gap, and a stylus rigidly 
secured to the armature adjacent the air gap on 
the same side of the axis of armature movement as the portion thereof which is located in the 
air gap. 

GRADION St. 


