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Application July 18, 1930. Serial No. 468,91 
14 Claims. (CI. 179-100.41) 

This invention relates to electrical Sound re 
producing apparatus and, more particularly, to 
an electrical phonograph pick-up arranged to 
operate from a mechanical record to produce 
Voltage or current variations corresponding to 
the SOunds to be reproduced. 

It is an object of this invention to provide an 
electrical pick-up device, arranged to be selec 
tively Operable by One of a plurality of styli, and 
cooperating with either “lateral cut' or “hill and 
dale' records, and in which no change in the 
angle or position of the pick-up is required when 
the type of record to be played is changed. 
A still further object is to provide a pick-up in 

which the armature pivot is located at substan 
tially the lowest point of the pick-up and in which 
the armature is Supported at the top as well as at 
the botton. 

Still a further object of my invention is to 
produce a pick-up capable of delivering an out 
put of high quality, Which shall be compact and 
reliable. - 

Still other objects and advantages of my in 
Vention Will be apparent from the specification. 
The features of novelty which I believe to be 

characteristic of my invention are set forth with 
particularity in the appended claims. My inven 
tion itself, however, both as to its fundamental 
principles and as to its particular embodiments 
will be best understood by reference to the speci 
fication and accompanying drawing, in which:- 

Figure 1 shows a front elevation, parts being 
broken away and in Section to more clearly show 
the Construction; 

Figure 2 shows a Section along broken line 2-2 
of Figure 1; 

Figure 3 is a Sectional view, partly broken 
a Way and On a reduced Scale, On line 3-3 Of 
Figure ; 
Figure 4 is a view also on a reduced scale, taken 

from the bottom of the pick-up with the bottom 
cover removed, parts being broken away; 

Figure 5 is a fragmentary view in cross-section 
of a part of the main body portion of the pick 
up with the pole pieces positioned thereon along 
the line 5-5 of Figure 1; 

Figure 6 is a bottom plan view on a reduced 
Scale, of the main body portion of the pick-up; 
and 

Figure 7 is a detail sectional view, partly in 
elevation, of the armature mounting. 
In the usual tone arm, as it is knoWn, rotation 

of the entire tone arm is permitted in a horizontal 
plane, while a part of the arm is permitted to 
swing in a vertical plane. In such an arrange 

non-magnetic material, preferably formed in 

Inent, there is more or less lost notion or play 
in the tone arm joints. This lost motion is ob 
jectionable, because it produces distortion of vari 
OuS kinds and undesired noises, which are de 
livered by the loud speaker. 
An improved form of tone arm, Substantially 

the Whole of which is movable as a unit both ver 
tically and horizontally is shown in the copend 
ing application of Theodore M. Edison and Karl 
G. Berggren, entitled Electrical sound reproduc- 65 
ing Systems, Serial No. 468,918, filed July 18, 1930. 
The pick-up herein disclosed and claimed is par 
ticularly adapted for use with the tone arm there 
in ShoWn, but it will be understood that its use is . . 
not limited thereto. O 

Referring now more particularly to the draw 
ing I have shown a pick-up having a main frame 
Or body portion 1 composed preferably of non 
magnetic material, on which are mounted all of 
the operative elements of the pick-up. The neck 
2 is preferably provided with a passage 3 extend 
ing at an angle to a point below the center of the 
upright portion 5 of the body portion and the as 
Sembled unit. The passage 3 is preferably coun 
terbored to receive a Spring 6, abutting at one end 
the Shoulder 8 and at the other end, the shoulder 
9 of the counterbore, thus retaining the Spring in 
pOSition. 
The pick-up is mounted on the tone arm as 

shown in the application above referred to, by 
sliding the neck 2 over the sleeve portion of the 
tone arm, a shoulder on the tone arm abutting the 
outer end of the spring 6, and compressing it. The 
tone arm is interlocked with the neck by means of 
the pin 11 projecting into the bore 3 through a 
bayonet slot or other provision on the tone arm. 
By thus maintaining the Spring under tension 
exerted against each part, rigidity is more easily. 
attained in this connection. 
The portion 5 of the main body is preferably 

arranged to be at an angle of approximately 10 
degrees with the vertical in playing position, as 
will be hereafter more particularly set forth, and 
neck 2 is therefore formed on a center line which 
intersects body 5 at Such an angle that When the 
pick-up is mounted on the tone arm in playing 
position, the proper aligular relation exists. 
Body portion 1, at the lower end thereof, is 

provided with a forwardly extending ledge 13 of 
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tegrally therewith and provided with a central 
opening through which the armature passes. A 
slot 80 extending from the opening to the other 
edge of ledge 13 is provided to prevent the ledge 
acting as a short circuited turn in Operation of the O 
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be understood. 

pick-up and also acting to prevent eddy currents 
being set up in said ledge. Secured to the ledge 
by screws 15 are the pole pieces it and 18, each 
of the same offset shape. Between the offset pole 
pieces and the ledge 13 is positioned the coil 22, 
preferably having a bobbin of rectalingular outside 
and inside configuration. 
The ledge 13 in its central part is preferably 

provided with a semi-circular groove 25, affording 
a suitable bearing upon the main body portion for 
the cylindrical extensions 27 and 28 of the ariina 
ture element 23. The arrnature itself and its ex 
tensions 27 and 28 are of magnetic naterial but 
extensions 27 and 28 are preferably provided With 
sleeves 27a; and 28a of non-magnetic material, 
and the armature is flattened and Widened at its 
upper end. The extensions 27 and 28 are re 
siliently held in place in groove 25 by the clamps 
19 and 20 which may be and preferably are of mag" 
netic material and which are provided With inter 
fitting surfaces 30 and 31. Proper lateral align 
ment by adjustment is afforded by the slots 32 
through which are inserted the screws 33 for Se: 
curing the clamps 19 and 20 in position. One of 
these clamps may be cut away as at 350 to pro 
vide a clearance space for the laterally extending 
stylus arm 35. - 
In order to prevent undue friction or chatter 

ing and to permit the necessary movement be 
tween the armature and its bearing, rubber sleeves 
37 and 33 are provided over the armature exten 
sions 27 and 28 to separate them from metallic 
contact with their supports and to provide a cer 
tain amount of damping. Small strips of rubber 
may be used in place of the sleeves 37 and 38 if 
desired. 
The upper ends of the offset pole pieces are 

tapered and provided with slots 40 and 41, as 
shown in Figure 3. Slotted washers 42 and 43 
arranged above eccentric washers 44 and 45 are 
held in place on said pole pieces by Screws 47 
and 48. The slotted washers preferably have 
downward extensions 50 and 51 extending into 
the slotted ends of the pole pieces, between which 
are positioned the rubber blocks or buffers 53 
with the upper end of the al'mature interleaved 
therebetween. This arrangement holds the end 
of the armature away from the pole pieces, and 
modifies its vibrational movement in the desired Optimum adjustment of these damp 
ers 53 for desired results may be obtained 
by loosening screws 47 and 48. The eccentric 
Washers 44 and 45 may be arranged to obtain this 
adjustment by rotating them with Some pointed 
instrument inserted in one of the notches in 
their periphery. The slotted washers 42 and 43 
will be pressed into contact with the contour of 
the periphery of eccentric washer's 44 and 45 by 
the pressure exerted by the resilient material 53, 
against downward extensions 50 and 51 as Will 

When the screws 47 and 48 are 
again tightened the parts will be permanently 
secured against movement. Thus by proper ad 
justment of the pressure on blocks 53 as de 
scribed, the armature may be positioned in the 
gap and its damping controlled as desired. 
The pole pieces are energized by a permanent 

magnet or other device 55 in position Suitably 
secured on body portion 1, as by Screw 56 and 
plate. 57. The magnet is preferably properly 
faced at its ends, as at 58 and 59, so as to con 
tact with the offset pole pieces 17 and 18. 
The stylus arm or holder 35 is arranged to 

carry a permanent stylus preferably in the form 
of a jewel to cooperate with the "hill and dale' 

1,927,158 
type record, said holder extending Substantially 
at right angles to the axis of the vibratory arma 
ture and slightly downward to permit proper 
clearance for the other parts. It will be noted, 
however, by reference to Figure 4 that arm 35 is 
given a slight rake or inclination in the direc 
tion of record movement, and is also set in With 
the same angle as the pick-up, but displaced in 
the opposite direction. That is to say, the cen 
ter line of the pick-up, is displaced --10 from 
vertical in playing position, and the arm 35 is 
displaced -10° from the center line of the pick 
up so that in playing position the jewel is truly 
normal to the record at all times. The central 
part of the vibratory member is drilled and there 
after broached at an angle of about 15 with 
the center line of the pick-up so that the Stylus 
61, or needle, inserted therein will be at least 25 
degrees from the perpendicular with respect to 
the record with which it cooperates when in use. 
The needle is held in place by clamping means 
62 passing through the extension 28, which may 
be in the form of a thumb screw, as shown, or 
in any other desired form. 
A cover 65 provided with an opening to ac 

commodate the stylus holders may be secured to 
the lower side of the ledge. 13 by means of screws 
66 and 67 passing into the ledge. A shield of 
soft material such as sheet rubber provided with 
an opening may be tightly fitted about the lower 
end of the stylus elements, so as to prevent the 
entrance of foreign material into the interior of 
the mechanism. The shield is preferably suffi 
ciently flexible so as not to interfere with the 
movement bf the vibratory member and when 
clamped between the clamps 19 and 20 and the 
lower cover will effectively keep out chips, par 
ticularly steel and iron chips which would other 
wise tend to work into the air gap. 
An upper cover 69 suitably held in place as by 

screws 70 prevents the entrance of such mate 
rials from above and serves to give the unit a 
substantially smooth and sightly contour. 
contact block 72 secured by screws to the main 
body may be used to fasten the terminals 73 and 
74 of coil 22 from which flexible connections 76 
may be extended through neck 2 to suitable am 
plifying apparatus. 
From this construction it is apparent that any 

of the working parts may readily be removed for 
repair or replacement without disturbing others 
of said parts, that all of the parts are secured 
directly to the main body portion where they 
receive the most secure support and that the 
arrangement of styli is such as to render each 
most efficient in operation without detriment to 
the other. The permanent stylus may be used 
by simply removing the replaceable one and vibra 
tion in an undesired manner of the vibrating ele 
ment is reduced to a minimum on account of the 
suspension of the element. It will be understood 
that by positioning the unit as a whole with the 
neck portion below the center, that vibration of 
the tone arm and adjacent parts is minimized. 

It is thus seen that there is provided a device 
in which the several objects of this invention are 
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achieved and which is well adapted to meet the 
conditions of practical use, and that various pos 
sible embodiments might be made of the above 
invention. It is to be understood that all matter 
herein set forth or shown in the accompanying 
drawing is to be interpreted as illustrative only 
and not in a limiting sense. 
I claim: . 
1. In an electrical pick-up device, a vertical 
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1,927,158 
vibratory member having horizontal extensions 
adjacent its lower end and an upwardly extending 
end Vibratable in a magnetic field, means for sup 
porting said member for pivotal movement in 
cluding resilient material surrounding said ex 
tensions and a permanent stylus and a holder for 
a replaceable stylus Secured to said member at its 
lower end. 

2. In an electrical pick-up device, a vertical 
Vibratory member having horizontal bearing ex 
tensions adjacent its lower end and an upwardly 
eXtending end vibratable in a magnetic field, 
neains for Supporting said member for restrained 
pivotal movement, an extension secured to said 
member extending at an angle thereto, and a 
permanent stylus mounted on said extension. 

3. In an electrical pick-up device, a vertical 
Vibratory member having horizontal extensions 
adjacent its lower end and an upwardly extend 
ing end vibratable in a magnetic field, means for 
resiliently supporting said member for pivotal 
movement, a permanent stylus and a holder for 
a replaceable stylus secured to said member, said 
permanent stylus extending laterally at a sub 
Stantial angle to said extensions. 

4. In a magnetic device, a magnet having pole 
faces, pole pieces contacting With said magnet, 
a rigid non-magnetic member and clamping 
means adjacent said pole pieces, a vibratory mem. 
ber positioned between said pole pieces and piv 
otally supported between said non-magnetic 
linember and said clamping means, and damping 
means controlling the position of Said Vibratory 
meinber. 

5. In an electrical pick-up the combination 
of a vibratile armature, a coil associated there 
with, a magnetic system for producing flux in 
Said armature, a holder for a replaceable stylus 
formed in said arrnature and a permanent stylus 
Secured thereto, said permanent Stylus being in 
the form of an arm extending downwardly and 
rearwardly therefron. 

6. In an electrical pick-up the combination of 
a vibratile armature, a coil associated therewith, 
a magnetic System for producing fux in said 
arnature, a holder for a replaceable stylus formed 
in said armature and a permanent stylus se 
cured thei'eto, said permanent stylus being in 
the form of an arm extending downwardly and 
rear Wardly therefron and a Stylus point mounted 
upon Said arm at a point lower than any other 
point of Said pick-up but above the point of a 
needle inserted in said replaceable stylus holder 
in playing position. 

7. In an electrical pick-up in connbination a 
Vibratile arnature, a coil associated with said 
armature, a magnetic System for producing flux 
through said armature, said armature being 
mounted in playing position. With its axis at an 
angle to the horizontal, means for securing a 
needle in Said almature at an angle less than 90° 
With the plane of vibration of said armature, a 
permanent Stylus Secured to said armature and 
laterally and vertically offset therefrom, said 
stylus being secured to said armature at such an 
angle that said stylus is substantially normal to 
the record in playing position. 

8. In an electrical pick-up, in combination a 
Vibratile arnature, a coil associated therewith, 

a magnetic system for supplying flux to said 
armature, a pair of stylus carriers associated with 
Said armature, a cover for enclosing said pick-up, 
Said cover having an opening through which 
Said. Stylus carriers extend and means for pre 
venting foreign matter from penetrating into 
Said pick-up, Said means comprising a thin sheet 
of flexible material having an opening tightly 
Surrounding Said stylus holders, said sheet being 
mounted in intimate contact with the inside of 
Said cover. 

9. in an electric pick-up, a vibratory armature 
and means for mounting said armature for pivotal 
movement including a rigid non-magnetic mem 
bel', Said member having an opening through 
Which the armature extends and a slot extend 
ing from an edge thereof to such opening. 

10. In an electric pick-up, a vibratory arma 
ture and means for mounting said armature for 
pivotal movement including lateral extensions 
On the arnature and a rigid non-magnetic mem 
bel having an opening through which the arma 
ture extends and a slot extending from an edge 
thereof to Such opening, said extensions co 
Operating With said member. 

11. In an electric pick-up, a vertically extend 
ing vibratile element having lateral extensions 
and means for Supporting said element for 
pivotal novement including a rigid non-mag 
netic member having grooved bearing portions 
Cooperating with said extensions and clamping 
members having adjacent bearing surfaces co 
operating with said extensions. 

12. In an electric pick-up, a vertically extend 
ing Vibratile element having lateral extensions 
and means for Supporting said element for pivotal 
movement including a rigid non-magnetic mem 
ber having part-cylindrical grooved bearing por 
tions cooperating with said extensions and ad 
justable clamping members having adjacent part 
cylindrical complementary bearing surfaces co 
Operating With said extensions. 

13. In an electro-magnetic pick-up, in com 
bination, a Solid backing plate having a shoulder, 
an armature provided with a needle-holder, 
damping means for said armature, a cover 
adapted to enclose said armature and damping 
means and engage said shoulder with a dust tight 
fit, Said needle holder projecting loosely through 
an aperture in Said cover, and a washer of flexible 
material distinct from said damping means se 
cured to Said cover around the margin of said 
aperture and having a portion closely engaging 
the needle holder. . . . 

14. In an electric pick-up, in combination, a 
solid body member, an armature provided with a 
stylus holder, mounting means for said armature, 
ineans, comprising a cover, adapted to engage 
Said body member with a dust tight fit and to . 
enclose Said armature and damping means with 
Said Stylus holder projecting through an aper 
ture in Said cover, and a flexible element, dis 
tinct from Said damping means, in engagement 
With Said cover adjacent to said aperture, said 
flexible element being provided with an Opening 
through which said stylus holder extends in close 
engagement with said element. 

THEODORE. M. EDISON. 
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