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Application August 8, 1944, Serial No. 548,583 

6 'Claims. 

This invention relates to phonographs, and 
more particularly to an electrodynamic moving 
coil pickup especially adapted for use on flat disk 
records having means to eliminate huna or other 
disturbances produced by stray magnetic fields in 
the vicinity thereof. 
One object is to provide an improved moving 

coil pickup of the above nature in which said coil 
is completely filled with a Solid iron core which is 
nowable with Said coil and reduces the air gap 
between the poles of the surrounding magnetic 
frame and consequently increases the sensitivity 
of the device and the strength of the amplified 
Signals. 
A further object is to provide a pickup of the 

above nature having an auxiliary adjustable 
'hun-bucking'. Coil located adjacent the regular 
nowing coil to compensate for the effects of neigh 
boring stray magnetic fields from the turntable 
motor, transformers, etc. 
A further object is to provide a pickup unit of 

the above nature in which the hun-bucking. Coil 
will be located in a stationary position on one side 
of the moving coil of the pickup unit. 
A further object is to provide a pickup of the 

above nature employing means to reduce the ef 
fects of undesired vertical oscillations of the pick 
up stylus. and thereby avoid resultant "gurgling' 
Sounds which might otherwise occur. 
A further object is to provide an improved 

pickup for use on disk records and the like which 
Will be inexpensive to manufacture, simple in 
construction, compact, ornamentalin appearance, 
low in inertia, and Very efficient and durable in 
Se, 

With these and other objects in view, which 
will appear as the description proceeds, there has 
been illustrated on the accompanying drawings 
One form in Which the invention may conven 
iently be embodied in practice. 

In the dra Wings: 
Fig. 1 is a side view of a “hum-bucking' pickup 

unit embodying the present invention. 
Fig. 2 is a top plan view of the same. 
Fig. 3 is a front view of the same. 
Fig. 4 is a tranSVerse sectional view of the same 

taken along the line 4-4 of Fig. 2, looking in the 
direction of the arrows. 

Fig. 5 is a transverse sectional view of the same, 
taken along the line 5-5 of Fig. 2, looking in the 
direction of the arrows. 

Fig. 6 is a longitudinal sectional view of the 
front portion of the pickup unit, taken along the 
line 6-6 of Fig. 2, looking in the direction of the 
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Fig. 7 is a perspective view of the rear cushion 
ing Support for the pickup unit. 

Fig. 8 is a perspective view of the front cushion 
ing Support for the pickup unit. 

Fig. 9 is a diagrammatic view of the forward 
part of the pickup unit frame and moving coil 
SOWing in dotted lines the theoretical horizontal 
axis about Which the pickuparnature would OS 
ciliate undesirably unless such oscillation is sup 
pressed. w i 

Fig. 10 is a diagrammatic view of the same 
showing the inclined horizontal axis about which 
the in OWing coil of an actual pickup manufactured 
by Ina-SS production would usually, oscillate and 
produce 'gurgling' effects unless suppressed. . . . 

Fig. ii is a diagrammatic view of the electro 
dynamic pickup frame, moving coil, and the in 
clined Stationary “hun-bucking' coil mounted 
on the side of the frame, showing how the hum 
producing effect of a stray magnetic field from 
the turntable motor is Substantially neutralized. 
The present invention is an improvement over 

a Patent No. 2,213,936, granted to Lincoln Thomp 
Son on Sept. 3, 1940, entitled 'Electrodynamic 
pickup.' 

Referring now to the drawings in which like 
reference numerals denote corresponding parts 
throughout the several views, the numeral Oin 
dicates a, "Solid rectangular permanent magnet 
block embraced by a pair of Z-shaped magnetic 
frame members. , 2 having inwardly offset par 
allel pole pieces. 3, ..f4. The rear portions of the 
frame members , 2 are clamped tightly against 
the magnet block O'by means of a pair of clamp 
ing screws 5, 6. : 
The in Wardly. Offset pole pieces. 3, 4 are adapt 

ed to embrace a laterally vibrating pickup arma 
ture. A comprising an elongated light rigid frame 
29 preferably made of plastic material such as 
'Lucite.' The arnature A-carries a small mov 
ing elongated coil 3 mounted on a vertical axis. 
and Spaced from Said poles 3, 4 by air gaps 
7, 8. 
The forward ends of the pole pieces 3, 4 have 

two pairs of bifurcated extremities 9, 20, each 
pair having mounted therein a yieldable trans 
Verse rectangular Neoprene front cushioning ar 
mature Support 2 having a central square aper 
ture 22 fitted about a square end lug 30 of said 
arnature. A. 
The rear of the armature A is supported by 

In eans. Of an elongated yieldable transverse Neo 
prene rear cushion member 23 having a pair of 
rearwardly extending lugs. 24, 25. On its ends, said 

55 lugs being provided with cylindrical Screw-en 



: 3 
gaging recesses 26, 27 which tightly embrace the 
screw rod 6. 
The intermediate portion of the rear cushion 

member 23 is provided with a horizontal central 
slit 28 which is adapted to receive a thin reduced 
rear horizontal end lug 3 on the Lucite frame 
29 (see Fig. 5). . . - - 

| The numeral 32 indicates a cylindrical stylus 
rod which is adapted to be vibrated laterally by 
the groove 35 of a disk record 34, said stylus rod 
being preferably provided with a conical sapphire 
tip 33 (see Figs. 5 and 6). The disk record 34 
is preferably made of molded plastic material 
such as “Vinylite,' and is adapted to have the 
spiral groove 35 indented therein by means of a 
recording machine such as was disclosed in the 
Reissue Patent No. 22,183, issued to Lincoln 
Thompson, on Sept. 22, 1942, and entitled "Appa 
ratus for recording sound on thin disks.” 
The numeral 38 indicates a central iron Core, 

about which is wound a moving coil 37, said core 
being movable with said coil 37 and filling the 
entire space therein without air gaps. . 
The Lucite frame. 29 has an intermediate up 

wardly opening recess 36, a thin rear vertical 
section 39, and a thick forward vertical Section 
40, the combined moving coil 37 and core 38 be 
ing tightly cemented between the sections 39, 40 
of said Lucite frame 29, as best shown in Fig. 6. 

Provision is also made of a rectangular top flat 
fibre strip 4f cemented to the top. of the pole 
pieces 3, 4 and having an inclined side section 
42 upon which is mounted an elongated "hum 
bucking' coil 43, the inclination of which may 
be adjusted manually by bending Said' side. Sec 
tion 42 with respect to the strip 4 until the hum 
produced by the lines of force of a stray mag 
netic field S. F. emanating from a turntable 
motor 43a (Fig. 11) or other source of electrical 
disturbances has been compensated for. The 
hum-bucking coil 43 is provided with a central 
iron core 44 similar to the core 38. 

It will be understood from the above construc 
tion that by placing the stationary hum-bucking 
coil 43 in close proximity to the driven moving 
pickup coil 37 in such a position that both coils 
will be affected by the same disturbing stray 
fields it will only be necessary to connect the coils 
in opposition so as to substantially eliminate all 
hum and other undesired disturbing noises. 
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In order to prevent undesired:vertical move 
ments of the rear of the pickup armature A, 
which might cause "gurgling' noises, provision is 
made of an elongated transverse brass wire 45 
having a downwardly bowed central portion 46 
which engages the rear armature cushion mem 
ber 23, the ends 50, 5 of said wire 45 being rigidly 
secured to the frame members f 1, 2 as by cement, 
as shown. 
While the exact reason for this result is not 

entirely understood, the following is thought to 
Due to the fact that the construction be true: 

of the moving coil under rapid mass production 
methods is not always perfectly symmetrical, ver 
tical movements of the rear of the pickup arma 
ture, if permitted, would generate voltages in the 
moving coil 37 which would not be equal in all 
directions, as in Fig. 9, but would be unbalanced 
since the axis of Such vertical motion Would be 
inclined as indicated in an exaggerated manner 
by the line 48 in Fig. 10. This would result in 
the production of "gurgling' noises unless the 
vertical movements of the rear of 
armature were suppressed. . . 
- An additional function of the bent wire 45 is 
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the pickup. 

4. 
that it tends to maintain the central slit 28 of 
the rear cushion member 23 closed about the rear 
lug 3 at all times. This will prevent erratic 
rocking movements of the armature which might 
otherwise be produced by the vertical movements 
of the pickup armature. 

It will be understood that the Wire 45, how 
ever, offers on interference with the normal lat 
eral vibrations of the pickup stylus. 
While there has been disclosed in this speci 

fication one form in Which the invention may be 
embodied, it is to be understood that this form - - 
is shown for the purpose of illustration only, and 
that the invention is not to be limited to the 
specific disclosure, but may be modified and em 
bodied in various other forms without depart 
ing from its Spirit. In short, the invention in 
cludes all the modifications and embodiments 
coming within the scope of the following claims. 

Having thus fully described the invention, 
what is claimed as new and for which it is de 
sired to Secure Letters Patent, is: 
: 1. In an electrodynamic pickup for reproducing 
sounds from the grooves of a phonograph record, 
a rectangular permanent magnet block, a pair of 
Z-shaped magnetic frame members clamped 
upon opposite faces of said block, said frame 
members having a pair of closely spaced inwardly 
Offset pole pieces, a moving armature located in 
the air gap between said pole pieces and carrying 
a pickup coil, a stylus rigidly connected to Said 
armature, yieldable cushions for the front and 
rear of said armature, and means Secured to said 
frame to engage the cushion at the rear of said 
armature to restrain the latter from vertical 
movement whereby substantially any tendency to 
produce 'gurgling' will be prevented. 

2. In an electrodynamic pickup for reproduc 
ing sounds from the grooves of a phonograph 
record, a rectangular permanent magnet block, a 
pair of Z-shaped magnetic frame members 
clamped upon opposite faces of said block, said 
frame members having a pair of closely spaced 
inwardly offset pole pieces, a light weight elon 

5 gated rigid moving armature resiliently sup 
ported at its ends in a pair of Soft rubber pads 
carried by said magnetic frame members at the 
front and rear thereof, and means mounted in 
said frame to engage the rear pad to restrain the 
rear of Said armature from vertical movement 
whereby substantially any tendency to produce . 
'gurgling' will be prevented. 

. 3. In an electrodynamic pickup for reproduc 
ing Sounds from the groove of a phonograph rec 
ord, a rectangular permanent magnet block, a . 
pair of magnetic frame members embracing said 
block, said frame members having all-pair of 
closely Spaced inwardly offset pole pieces, a pick 
up-carrying moving armature located in the air 
gap between said.pole pieces, a stylus connected 
With said armature, a yieldable cushion mounted 
in said frame members for resiliently receiving 
the forward portion of said armature to permit it 
to vibrate With Said stylus, and a curved. Wire 
member for holding the rear of said armature to 
prevent vertical movements thereof and thus pre- - 
venting any tendency to produce “gurgling.' 

4. In an electrodynamic pickup for reproduc 
ing sounds from the grooves of a phonograph 
record, a rectangular permanent magnet block, a 
pair of Z-shaped magnetic frame members 
:clamped upon opposite faces of said block, said - - - - - 
frame members having a pair of closely spaced 
inwardly offset pole pieces, a pickup coil carrying 

75 moving armature located in the air gap between 
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said pole pieces, a stylus Connected with Said 
armature, and a curved brass Wire member ser 
cured to the Outer portions of said frame men 
bers for holding the rear of said armature from 
undesired Vertical movements. - 

5. In an electrodynamic pickup for reproduc 
ing sounds recorded in a laterally undulated 
groove of a phonograph record, a magnetic frame 
having a pair of pole pieces Separated by an air 
gap, a pickup armature located in said air gap 
and Carrying a stylus Which rides in said groove 
and is vibrated laterally thereby, and additional 
means Secured to said frame to restrain the rear 
of said pickup armature from undesirable ver 
tical vibrations around axes at right angles to 
the axis of its lateral stylus vibrations whereby 
any tendency to produce 'gurgling' will be pre 
vented. 

6. In an electrodynamic pickup for reproduc 
ing Sounds from a laterally undulated groove of a 
phonograph record, a magnetic frame having a 
pair of poles separated by an air gap, a pickup 
Carrying movable armature located in said air 
gap, a yieldable rear cushion member mounted 
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6 
in said frame, said cushion member having a slit 
for resiliently embracing the rear of said arma 
ture, and means to press down Wardly upon the 
top of said cushion to hold said slit closed to 
prevent erratic movements of the rear of said 
armature. 

DONATD. F. BALMER. 
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