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5 (Caiers. 
This invention relates to sound recording and 

reproducing apparatus and more particularly to 
an electro-magnetic phonograph pickup for trans 
lating mechanical movements into electrical in 
pulses which may subsequently be reproduced by a 
loud-speaker after being amplified loya, thermionic 
amplifier. 

In the operation of electionagnetic phonograph 
pickups from a record roll inted or a turntable 
and driven by an alternating carrent Rotor, it 
has been found that objectionable ha? has been 
induced in the acclature and windling of the 
pickup from the esternal stray magnetic field of 
the motor. The disturbing 3 from the motor, 
and/or from other electrical power apparatts 
ordinarily used in consection. With phonograph 
reproduction, has induced hurn in the pickup in 
spite of the use of magnetically geraeable ok 
jects with shielding functions, such as the motor 
board and turntable, ordinarily interposed be 
tween the pickup and source of disturbance, or by 
the use of a steel plate intended to shield out 
hum flux. 1 
Warious attempts have heretofore been made by 

C. M. Sinnett to neutralize him as by the use 
of an external bucking coil, or pickup coupling 
transformer, mounted within a phonograph 
cabinet and properly oriented with espect to a 
source of disturbance. While such arrange 
ments gave satisfactory results they had the disa 
advantage that neutralization was not entirely ef 
fective for all positions of the pickup in its move 
ment across the record. 
An object of the invention is to provide anim 

proved electromagnetic pickup characterized by 
means for preventing the reproduction of dis 
turbances or hum, set up in the pickup by mage 
netic induction, regardless of the normal operat 
ing position of the pickup. 
A further object of the invention is to provide 

an electrical pickup with improved neutralizing 
means in a compact and unitary structure. 
More specifically, it is an object of our inven 

tion to provide a simplified, and inexpensive 
means within a phonograph pickup, for neutraliz 
ing induced disturbances from a nearby source of 
disturbing flux such as adjacent power apparatus, 
and which is adapted to modern methods of quan 
tity production and assembly. 
In accordance with Our invention we have 

mounted a neutralizing Orhum bucking coil struc 
ture, connected in series with a translating or 
pickup coil, on the pickup assembly for move 
ment with the pickup across a record. More 
specifically in accordance with Our invention the 

(C. 19-90.4) 
neutralizing coil structure is mounted closely ad 
jacent to the pickup coil and armature structure, 
within the pickup casing, in such manner as to 
insure that the two structures will be subjected 
substantially in like manner to the disturbing 
flux while only the pickup coil has useful Sound 
representing currents induced therein. . 
furtherance of the desired disturbance eliminate 
ing effect, the neutralizing coil structure is conce 
structed to simulate tie, electromagnetic condi 
tions of the pickup coil and armature. 

The foregoing arrangement possesses Several 
advantages e. g., it produces proper neutraliza 
tion regardless of the position of the pickup in its 
path across the record and it is more effective, 
sirrapler and cheaper than mounting the neutraliz 
ing coil structure externally of the pickup as 
sembly. Specifically, mounting the coil within 
the pickup casting is much preferable to mounting 
it outside the casing, as on the tone ar. 
Other advantages and object will be apparent 

from a consideration of an embodiment of Our 
invention as described in the present specification 
and illustrated in the accompanying drawing in 
which 

Figure 1 is an enlarged front view in elevation, 
of a phonograph pickup embodying our invention, 
with some portions removed or broken away, 

Fig. 2 is a side view of the pickup illustrated 
in Fig. 1, shown partly in section, as viewed in 
the direction of the arrows 2-2 in Fig. 1, 

Fig. 3 is a Schematic diagram Of coils and con 
nections within the pickup, and 

Fig. 4 is a view in perspective of an element 
of the assembly shown in Figs. 1 and 2. 

Referring to the drawing, a pickup housing 
including a base of non-magnetic materiai, 
preferably molded phenolic resin known as 
"bakelite', has mounted thereon a pair of mag 
netically permeable pole pieces 3 and 5 having 
pole tips 7 and 9, respectively, and a field magnet 

, preferably of the permanent type, as of cobalt 
steel. The pole pieces are preferably welded to 
the field magnet at 3, and are thereby rigidly 
supported with the tips in permanently spaced 
relation to form an active air-gap, in accordance 
with the teachings of Guedon, Serial No. 34,016, 
filed July 31, 1935. An armature f of magneti 
cally permeable material, provided with stylus 
receiving means 9, is supported on its shaft 23 
by an armature shaft bearing clamp that bridges 
the pole pieces. The armature at its upper end 
is flattened for transverse movement in the air 
gap in the usual manner. This clamp consists of 
a lower bar 25 of magnetically permeable mate 
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2 
rial and an upper bar 27 of insulation material. 
A sleeve 29 of rubber is interposed between the 
shaft and armature clamp as a flexible bearing. 
The clamp is secured to the pole pieces by means 
of screws 3 which also hold the clamp portions 
together, and permit lateral adjustment and Cen 
tering of the armature by reason of the clearance 
provided by enlarged holes in the clamp. 
A pickup coil 33 surrounds a portion of the 

armature and is carried by the armature clamp. 
The armature forms with the pole structure in 
local magnetic circuit for inducing currents in 
said coil in accordance with the vibrations of the 
armature. An angular centering or restoring 
spring 35, is soldered at one end to an end of the 
armature shaft and is adjustably clamped at the 
other end by a clamping plate 37 and screw 39, in 
accordance with Guedon Patent 2,086,415, issued 
July 6, 1937. A block of damping material 4, 
described and claimed in Kendall Patent 2,092,- 
884, issued Sept. 14, 1937, is attached at its lower 
end to the rear end of the armature shaft, and 
is clamped at its upper end to the molded base 
by means of a bolt 42 and clamping bracket 43. 
The bracket at one end is in the form of an angul 
larly bent plate 45 for clamping the damping 
block, and at its other end is bent and tapped at 
47 for receiving a screw which in turn is adapted 
to hold the cover plate, not shown, in place on 
the insulating base. 
A neutralizing coil 5 is connected in circuit 

in series with the pickup coil 33 in opposed phase 
relation, by means of leads 50, 52, 54, as shown 
diagrammatically in Fig. 3. It is mounted on a 
bracket 53 preferably of non-magnetic material, 
Such as brass, by means of a bolt 55 or core of 
magnetic material. The bracket is shown more 
clearly in Fig. 4, and consists of a piece of sheet 
material angularly bent to form a shelf portion 
57 and a securing flange 53, each provided with 
an attachment aperture 6 and 63, respectively. 
The bracket is conveniently supported as by at 
tachment of its flange portion to the pole piece 
3 by means of a screw 65. A rubber washer 56 
is employed between the bolt nut and the coil. 
The bolt has a shoulder against which the nut 
acts as a limit. The bracket shelf has an exten 
sion 68 that rests on the top of the pole piece for 
additional Support that is desirable in view of 
the considerable magnetic attraction between the 
neutralizing coil structure and the magnetic pole 
structure. The neutralizing coil is preferably provided 
with about the same number of turns as the 
pickup coil and the attachment bolt 55 functions 
as a Core, generally simulating the magnetic con 
ditions of the armature in the pickup coil. The 
neutralizing coil structure is desirably mounted 
close to the pickup coil and armature, and co 
axially therewith, whereby both coils are sub 
jected substantially in like manner to the dis 
turbing hum flux, shown by dotted arrows in Fig. 
3, that induces disturbing currents, indicated by 
full line arrows, in both coils in a substantially 
equal and opposite sense. Under these condi 
tions the hum is bucked out and no hum current 
flows in the translating coil circuit. . 
The head of the bolt or core of the neutraliz 

ing coil is so close to the active air gap of the 
pole tips that a substantial amount of flux would 
be short-circuited or by-passed around the gap. 
We have solved this difficulty by providing a bolt 
with a head slotted at 67 and arranging for the 
slot (screw-driver) in the assembly process to be 
parallel with the air gap. This breaks the by 

2,105,167 
pass action by increasing the reluctance of the 
shunt path caused by the bolt head. While the 
neutralizing coil is disposed in close relation to 
the pickup armature and pole pieces for hum 
bucking, it is desirable that the coupling coeffi 
cient be low from the standpoint of efficiency of 
operation of the pickup. In other words, the 
neutralizing coil is mounted Substantially ex 
ternally of the local magnetic circuit of the pickup 
coil, and is Substantially independent of the use 
ful magnetic induction by the armature and local 
magnetic circuit. 
The position of the neutralizing core, particu 

larly its spacing from the pickup armature assem 
bly, may be adjustable if desired, as by bending 
the bracket or by moving about the pole piece 
attachment screw 65. It will be noted that the 
neutralizing coil and the bracket form a sub 
assembly unit for convenient handling and 
assembly, and may in Some cases be added to 
Standard pickups already in use and not provided 
with hum neutralizing means. 
While we have illustrated our invention in con 

nection with a magnetic armature type pickup, it 
should be obvious to those skilled in the art that 
it also has utility in connection with a moving 
coil type pickup wherein a translating coil is 
caused to vibrate in a magnetic air gap by means 
of a stylus. It will also be obvious, without addi 
tional illustration, that our invention may be 
applied to a recorder or record cutter. In such 
case a reverse action occurs, electrical impulses, 
corresponding to sound, being fed into the device 
for conversion into a mechanical record. 

It will be seen that we have provided a new 
and useful pickup with a neutralizing coil in a 
compact, unitary, efficient and inexpensive struc 
ture. We do not desire to be restricted to phono 
graph pickups, since it should be obvious that 
the invention can be applied to electromagnetic 
microphones, commonly called pickups, driven 
directly by sound waves instead of by a record 
of Sound waves. Our invention therefore is not 
to be limited except insofar as is necessitated by 
the prior art or by the spirit of the appended 
claims. 
We claim as our invention: 
1. In a pickup device subjected to a source of 

disturbing magnetic flux, a translating coil, a 
housing therefor, means for magnetically induc 
ing useful electrical currents in said coil in ac 
Cordance with Sound waves, a neutralizing coil 
connected in series opposing relation with said 
coil, and structure for mounting said neutralizing 
coil on said device adjacent to said translating 
coil, but substantially independent of magnetic 
induction by said means, whereby both coils are 
subjected substantially in like manner to said 
disturbing flux for balancing out the effects of 
Said flux. 2. The invention as set forth in claim 1 chair 
acterized in that said coils are mounted in co 
axial relation and within said housing. 

3. In an electrical pickup subject to an ex 
ternal field of disturbing flux, a field magnet, pole 
pieces therefor provided with pole tips spaced 
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apart to form an active air gap, an armature of 
magnetic material supported with an end in op 
erative relation in said air gap, a translating coil 
arranged in inductive relation in the magnetic 
circuit formed by said armature and pole pieces, a 
neutralizing coil connected in series opposing re 
lation with Said translating coil, and means for 
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said magnetic circuit and coaxially with respect 
to Said translating coil, whereby both of said coils 
are subjected substantially in like amount to said 
disturbing flux. 

4. The invention as set forth in claim 3 char 
acterized in that said neutralizing coil is pro 
vided with substantially the same number of 
turns as Said translating coil and with a magnetic 
core for substantially simulating the magnetic 
conditions of Said translating coil whereby effec 
tive neutralization of undesired flux is obtained. 

5. In a phonograph pickup subject to an ex 
ternal field of disturbing flux, a field magnet, pole 
pieces therefor provided with pole tips spaced 
apart to form an active air gap, an armature of 
magnetic material supported from said polepieces 
for movement in said air gap, a translating coil 
disposed around said armature, a neutralizing 
coil connected in circuit with said translating 
coil and provided with an open core of magnetic 
material, said core having one end disposed 
closely adjacent to said air gap, and a slot in said 
end disposed in a direction parallel with said air 
gap for minimizing the by-pass action of said core 
on said air gap. 

6. The invention as set forth in claim 5 char 
acterized in that said core is a bolt constituting 
an element of support structure for mounting 
said neutralizing coil and further that said slot 
Stitutes a screw driver slot in the head of said it. 

7. In a phonograph pickup, a housing, a mag 
net and pole piece structure supported thereby, 
said pole pieces having poie tips spaced apart to 
form a transverse air gap, an armature of mag 
netic material supported for vibration in said air 
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gap, a translating coil disposed around said 
armature, a neutralizing coil connected in circuit 
with said translating coil, a bracket within said 
housing for supporting said neutralizing coil, 
Said bracket consisting of a flanged portion for 
attachment to one of said pole pieces and a shelf 
portion for supporting said coil, and a bolt for 
clamping said coil in place on said shelf portion, 
Said bolt being of magnetic material for forming a 
magnetic core. 

8. The invention as set forth in claim a char 
acterized in that one end of said bolt is disposed 
adjacent said air gap and is slotted in a direction 
parallel to said air gap. 

9. In a sound recorder and reproducer adapted 
to be subjected to a source of disturbing flux, a 
translating coil, a movable core adapted to vi 
brate in accordance with sound Waves, a neutral 
izing coil disposed in coaxial relation with respect 
to Said translating coll, a magnetic core for said 
neutralizing coil disposed in substantial align 
ment with said other core and having an end 
disposed in close inductive relation to an end of 
said movable core whereby both coils are sub 
jected in like manner to said flux for balancing 
out the effect of said flux. 

10. The invention as set forth in claim 9 char 
acterized by means for minimizing an undesired 
effect on the magnitude of useful currents in 

3 
Said translating coil caused by the close proximity 
of said neutralizing coil core. 

11. A sub-assembly for an attachment to a 
phonograph pickup of the electro-magnetic vi 
brating armature type comprising a neutralizing 
coil, a support bracket for said coil of non-mag 
netic material, a bolt of magnetic material dis 
posed axially within said coil for clamping said 
coil to said bracket, and means for securing said 
bracket to a pole piece structure of said pickup 
for mounting the coil and core in close inductive 
relation to the pickup. 

12. A sub-assembly for an attachment to a 
phonograph pickup of the electro-magnetic vi 
brating armature type comprising a neutralizing 
Coll, a Support bracket of non-magnetic material 

10 

5 

having shelf and an angularly disposed flanged 
portion, a bolt of magnetic material disposed 
axially within said coil and through an aperture 
in said shelf portion for clamping said coil to said 
bracket, and an aperture in said flanged portion 
adapted to be attached to a pole piece structure 
of said pickup for mounting the coil and core in 
close inductive relation to the pickup. . 

3. In combination, an electrical pickup device 
for operation with a sound record, an external 
Source of electrical disturbance affecting said 

25 

device, means for mounting said device for move 
ment acroSS Said record, neutralizing means elec 
trically connected with said device and mounted 
on said device in fixed relation thereto for sim 
ilar movement therewith, whereby neutralization 
of Said disturbance is obtained regardless of the 
Operating position of said device acroSS said 
record. 

14. In combination, an electrical pickup device 
for operation with a sound record, a source of 
disturbing magnetic flux, a translating coil, means 
for magnetically inducing useful electrical cur 
rents in said coil in accordance with sound waves, 
a neutralizing coil connected in series opposing 
relation with said translating coil, and structure 
for mounting said neutralizing coil on said device, 
substantially independent of Said useful magnetic 
induction, whereby both coils are subjected sub 
stantially in like manner to said disturbing flux 
irrespective of the position of said device on said record. 

15. In combination, a phonograph pickup, a 
nearby Source of disturbing magnetic flux, a 
translating coil, a vibratory armature operatively 
disposed with respect to said coil, magnetic pole 
structure forming with said armature a local 
magnetic circuit for inducing currents in said 
coil in accordance with the vibrations of said 
armature, a neutralizing coil connected with said 
translating coil, and means for mounting said 
neutralizing coil substantially externally of said 
local magnetic circuit but in close physical rela 
tion thereto, whereby both coils are subjected 
substantially in like manner to said disturbing 
flux but only said translating coil is subjected 
to induction by said armature and circuit. 

CHESTERMI, SINNETT, 
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