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My present invention relates to magnetic pick 
UpS for phonographic reproduction. 
AS Conducive to a clear understanding of the 

invention, it is noted that the moving armature 
Ina SS. Of Inagnetic pickups generally has a nat 
ural frequency of vibration. Within that audible 
frequency range required for satisfactory per 
formance, with consequent marked damping out 
of frequencies above that of resonance. Rapid 
changes in aimplitude of frequency in the normal 
liSe Of Such device due to its considerable inertia 
result in a distorted performance, commonly de 

While damping of the 
armature novement alleviates these difficulties 
to Sone extent, great increase in stylus-point 
impedance is thereby entailed, with consequent 
reduction in the efficiency of the unit and marked 
increase in the Wear and tear on the sensitive 
record groove. 
Among the objects of the invention are to 

p'OWide a magnetic pickup unit, the performance 
of which approximates that of the highly de 
Veloped microphone used in recording, so that 
the Output of Said pickup is practically indis 
tinguishable frcia the original performance as 
recorded. 
Another object is to provide an instrument of 

the above type, which is simple, sturdy and com 
pact in construction, and in which the inertia of 
the moving Systein is so low that its natural fre 
gluency is outside, preferably beyond that of the 
useful range of audibility, with consequent Uni 
form delicacy of response substantially through 
Out the effective audible range. 
Another object is to provide an instrument of 

the above type, in which the light moving mass 
is mounted effectively to control the flux through 
tie magicietic elements without weaving or Wob 
bling and in which the resistance imposed to 
Vibration is SG Slight that the Weight resting On 
the record, and the Wear on the record groove 
are greatly reduced. 
Another object is to provide an instrument of 

the above type which requires no adjustment in 
ise for adaptation to various types of renditions 
and Which naintains itS initial Sensitiveness and 
efficiency for long periods of use. 
According to the invention, the vibratory sys 

tern of the instruinent, that is, the Vibrating mag 
netic element and associated moving parts by 
which the flux is controlled in Synchronism with 
the vibrations in posed by the record upon the 
stylus is greatly reduced in inertia. To this end, 
the magnetic circuit is so contrived that a fixed 
magnetic element having only a small fraction 

(CI, 9-00.4) 
of the Ina SS of the usual armature actually oscil 
lates, and Serves as a magnetic flux-relay piece, 
the relatively greater bulk and mass of the ar 
nature proper being anchored against vibration. 
In a desirable construction, the magnetic flux 

relay piece is positioned in the gap between the 
field poles and the armature, and is carried pref 
erably by a non-magnetic extremely light shaft 
Apported in the casing and carrying the stylus. 

The predominating part of the mass of the vibra 
tory aSSernibly is the stylus itself, the rest of the 
parts being extremely light in mass and moving 
in low friction bearings, while the stylius itself is 
preferably of Special construction, aifording a. 
minimum of mass at its point and end with the 
major portion of its Small mass at the central 
Clained portion thereof. 
In the accompanying drawing in which are 

ShoWin one or more of various possible embodi 
ments of the several features of the invention, 

Fig. 1 is a perspective View of the completely 
assembled unit, 

Fig. 2 is a View in longitudinal cross section 
thereof, taken on line 2-2 of Fig. 1 and on a 
larger scale, 

Fig. 3 is a plan view of the device with the 
COVer removed, parts being shown in section, 

Fig. 4 is a transverse sectional view taken on 
line - of Fig. 2, 

Fig. 5 is a transverse cross sectional view taken 
along the line 5-5 of Fig. 2, 

Fig. 6 is a perspective view of the pole pieces 
and arnature in correlated position, 

Fig. 7 is a perspective view of the magnetic 
flux Irelay assembly, 

Fig. 8 is a perspective View of the stylus shown 
in the embodiment of Figs, 1 to 7, 

Fig. 9 is a fragmentary View in longitudinal 
Section of the forward end of the casing showing 
an alternative. Sylus, 

Fig. 10 is a perspective view of the stylus 
shown in the embodiment of Fig. 9, 

Fig. 1 is a fragmentary detail View of a modi 
fication, and 

Fig. 2 is a similar. View of another modifi 
cation. " . . 

Referring now to the drawing, the pickup con 
prises a Casing including a base. E. Specially 
molded to accommodate the partsmounted there 
in and hereinafter described, and equipped with 
a sheet metal cover , telescoped over the sides 
thereof and preferably tapering downward at its 
front as at 2, and attached by screws 3. The 
Shank A. of the casing has terminal sleeves 5 
therein for the terminal members 6 protruding 
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2 
therefrom, from which insulated conductors i 
lead to the electro-magnetic coil 3 known as the 
Voice coil. 
Upon the base is mounted the horseshoe mag 

net S closely fitting against the sides of the 
base and contacting at the for Ward end of its legs, 
the magnetic pole pieces 2 and 2 which are at 
tached to the base by means of ScreWS 22 coun 
terSunk in the Underface of the base . The 
magnet is retained in place by. Inears of a leaf 
Spring 23 preferably of copper alloy reacting at 
its ends against shoulders 24 nolded in the base, 
With a central bowed part reacting against the 
extremity of the horseshoe magnet, and press 
ing it forward against the pole pieces. Prefer 
ably the Spring is longitudinally slit at 25 on a 
level with the upper face of the magnet and 
the strap 26 determined thereby is pressed for 
Ward to overlap the magnet and retain it against 
the base . 
The pole pieces are preferably U-shaped as 

shown with their upper legs or ledges 2 aligned, 
but spaced from each other as shown, and their 
lower legs or ledges 28 similarly aligned and 
Spaced. The Space determined between 
ledges of the facing pole pieces accommodates the 
coil 8. 
A fixed arnature piece 2 extends downWard 

centrally of the coil, as shown, is syInimetrically 
Spaced from the upper ledges 22 of the pole pieces 
and its lower end is slightly above the lower ledges 
28 of the pole pieces. Said fixed air nature is 
mounted by Screws 3 to a plate 3A of incin-inag 
netic material, which, in turn, is attached by 
means of Screw 32 to the upper edge of the poise 
piece 2. While the specific construction and 
arrangement shown is preferred, it is manifest 
that the coil could be disposed to encircle any 
part of the magnetic circuit other than the arria 
ture, if desired. 
The magnetic flux relay comprises an extremely 

light piece of magnetic material, including a 
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shank 33 with an upstanding flattened Wing 34 
the latter disposed centrally between the lower 
ledges 28 of the pole pieces, preferably to protrude 
slightly above ledges 28 and slightly below the 
lower extremity of the fixed a nature 29 so as to 
determine Small predetermined air gaps. With re 
spect to said three pieces, as best shown in Fig. 
4. This relay piece is mounted by frictionally 
fitting its shank 33 into a shaft or tube 35 of ex 
tremely light material, preferably of the alloy 
known as “Duralumin,' which extends longitudi 
nally of the base piece and is mounted in bear 
ings 36 and 37 at opposite ends thereof. Pref 
erably, rubber bushings 33 encircle the ends of 
the tube, which are mounted upon the base, by 
bearing cap pieces 39 attached to the base by 
Screws . - 
In order to maintain the wing piece 3A normally 

in properly centered position, the sleeve 35 is 
provided with an upstanding pin or stud Ai fixed 
therein, with a flattened Upper extremity 32 ex 
tending into a corresponding notch 3 on a stop 
piece 44 fixed by screws i5 upon a correspond 
ing ledge 46 molded in the base 8. 
The stylus 8 extends transversely through cor 

responding apertures 48 in the base and aper 
tures in sleeve 35 and bearing 3 and is camped 
at its median portion against the wall of the tube 
apertures by means of a set Screw 5 extending 
through the forward end of the base A and 
threaded into the forward end of the tube 35. 

While the stylus may be of conventional, COn 
struction, it is preferred to employ the Structure 

said 

2,212,530 
shown in Fig. 8 in which the main shank of the 
stylus is of conventional diameter, but the pointed 
end 5 thereof is not the ordinary conical point 
but is concave longitudinally as shown, for re 
duction of tasS and for effecting a particularly 
sharp point. Moreover, the upper part 52 of the 
stylus is of greatly reduced diameter for further 
reduction in mass. By this construction, those 
parts of the stylus, namely, the parts near the 
lower and upper ends, which perform the major 
movement in operation, are of greatly reduced 
mass, while the major part of the Ina SS is that 
iratern ediate portion in the region clamped by 
the set screw if Which performs relatively slight 
movement, whereby the inertia of the stylus is 
effectively reduced. Preferally the stylus is in 
Serted through an aperture 53 in the cover and 
its position is thus accurately determined as 
showia in Fig. 2, by bringing the upper end of the 
stylus flush. With the outer wall of the cover . 
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The entire assembly of “Duralumin' tube and 
magnetic flux relay as shown in Fig. 7 is of almost 
negligible weight, as little as 1/2 grains, the pre 
ponderating inertia of the vibratory parts in the 
device residing in the stylus 53 in a preferred 
Construction. 
In Use of the device on the conventional lat 

erally cut disk record, it will be seen that the 
vibrations of the stylus point 3 effect correspond 
ing rocking of the tube 35 in its bearings 36 and 
32 against the resiliency of rubber bushings 38 
which act to damp the vibration, and the Wing 
piece 33 of the magnetic relay in partaking of 
this ovement causes corresponding Variations 
in the air gaps and controls the variations and 
alternations of maginetic fux betWeain the pole 
pieces 2 and 23 in manner readily understood by 
those skilled in the art. As is clear to those 
skilled in the art the construction may readily 
be embodied for Lise With hill and dale records. 
The sensitiveness of the device is a Consequence 

of the fact that it is not a relatively heavy arma 
ture which is to move in response to the Vibra 
tions of the stylus, out the control of magnetic 
flux is effected by the extremely light moving 
element 3i, which is not an armature properly 
Speaking, but may be properly designated a mag 
netic flux relay piece the movement of which 
determines the course of flux of magnitude great 
er than that which traverses the relay piece it 
self. The natural frequency of the vibratory SyS 
ten is beyond the effective range of audible fre 
quencies. The course of the magnetic fiuX is Sub 
stantially confined as is obvious to the magnet, its 
pole pieces, the stationary armature, the relay 
piece and the air gaps therebetWeen, and in no 
Wise reaches the stylus 5, since the intervening 
tube 35 is desirably of noi-nagnetic material as 
Set forth. 

In the embodiment of FigS. 9 and 10 is shown 
a modification of stylus 3' Which illustratively 
is flattened hear its upper end as at 55 to afford 
a stop resting against the upper portion of the 
for Ward bearing 3' of the tube S5 so that it is 
positively positioned with respect to the tube, 
as distinguished from the mode of positioning 
previously described and resorted to in the em 
bodiment of Fig. 2. 

It is, of course, understood that the width of 
the notch 43 is such as to permit the magnetic 
relay Wing 34 to move laterally in the gap be 
tWeen the pole pieces Without ever touching 
either of said pole pieces and the resilience of 
the rubber bushings 38 serves properly to re 
turn the Wing piece 3A to the correctly centered 
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2,212,530 
position shown in Fig. 4, so that no bias occurs 
toward One or the other pole in the absence of 
impulse applied through the stylus. If damping 
in addition to that afforded by resilient bushings 
38 is required, this can conveniently be afforded 
by rubber stops (not shown) interposed in the 
Space between stud extremity 42 and the walls 
of notch 43 in stop piece 44. 

It is important in the initial assembly of the 
device that the magnetic relay wing piece 34 be 
correctly centered between the two pole pieces 
and that it be correctly. Spaced from the lower 
end of the armature piece 29. For this purpose, 
resort may be had to a two-prong fork (not 
shown). of width snugly to fit between the pole 
pieces and which has a space between its tines 
Snugly to straddle the thickness of the wing piece 
34. The distance of the magnetic flux relay 
wing piece 34 from the armature 29 is determined 
by applying the armature after the pole pieces 
and flux relay wing have been positioned as 
"described. The armature piece is first caused to 
engage the upper edge of the wing piece 34 which 
result may be readily accomplished by loosening 
fastening screws'80 and moving the armature up 
or down slightly along its elongated screw slots 
30 until such adjustment has occurred. 
Thereupon a shim 56 of suitable thickness, 

desirably in the order of .003 in thickness, is 
interposed between the mounting plate 3 and 

...the pole piece 28 whereupon the screws 32 are 
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tightened and the desired distance between the 
armature piece and the relay piece viz. that of the 
shim thickness is thus readily and accurately 
determined. . " 

The enbodiment of Fig.1 shows a refinement 
in the correlation between the armature 29' and 
the flux relay wing 34. In this case the arma 
ture is ShoWn. With a concave lower end 6 SO 
that in the vibratory movement of the flux relay 
piece the width of the air gap with respect to the 
armature will vary, decreasing in a direct ratio 
with the amplitude of the vibration. By this ex 
pedient the reluctance of the magnetic circuit 
automatically decreases with the lower fre 
quencies which correspond to the wider ampli 
tude of vibration so that the low pitched notes 
are correspondingly accentuated, thereby to 
compensate for the reduction in the amplitude 
of low pitched notes on the record frequently 
made necessary by the close spacing of the spiral 
convolutions. 

Fig. 12 shows another alternative embodiment 
in which the armature 292 is provided with a 
fork end presenting parallel lugs 6 and 82 be 
tween which the flux relay 342 extends. As will 
be seen in this case also the air gap between the 
arnature and the flux relay will also decrease 
in a direct ratio of the amplitude of vibration to 
perform an effect corresponding to that accorn 
plished by the embodiment of Fig. 1. 

It will thus be seen that there is herein de 
scribed apparatus in which the several features 
of this invention are embodied, and which appa 
ratus in its action attains the various objects of 
the invention and is well suited to meet the re 
quirements of practical use. 
As many changes could be made in the above 

construction, and many apparently widely dif 
ferent embodiments of this invention could be 
made without departing from the scope thereof, 
it is intended that all matter contained in the 
above description or shown in the accompanying 
drawing shall be interpreted as illustrative and 
not in a limiting Sense. 

3 
Having thus described my invention, what I 

claim as new and desire to secure by Letters 
Patent is: 

1. A magnetic pickup having substantially 
fixed magnetic parts with an associated voice 
coil and a vibratory magnetic part, a stylus, a 
non-magnetic connection between the stylus 
and the vibratory magnet part, said connection 
Comprising a metal tube having bearings near 
its opposite ends including resilient bushings, 
the major portion of the mass of the vibratory 
parts being contiguous to the axis of rotation of 
said tube, the mass of the vibratory parts in 
cluding the stylus, the vibratory magnet part and 
the connection therebetween having a natural 
frequency of vibration beyond the effective range 
of audibility. 

2. A magnetic pickup comprising a casing, a 
magnet therein having a pair of pole pieces, an 
electromagnetic coil associated therewith, a fixed 
armature extending into said coil to the vicinity 
of Said pole pieces, a magnetic flux relay piece 
intervening between said: pole pieces and near 
Said airhature, a carrying shaft therefor below 
Said pole pieces and perpendicular to the axis 
thereof, and a stylus carried by, said shaft and 
mechanically connected thereby to said flux re 
lay piece. - 

3. A magnetic pickup comprising a casing hav 
ing a fixed magnet therein with a pair of pole 
pieces with upper and lower ledges, a voice coil 
housed between said pole pieces, a fixed armature 
extending between said pole pieces into said coil 
and terminating above the lower ledges of said 
pole pieces, and a flux relay extending between 
Said pole ledges contiguous to said fixed arma 
ture and a stylus and a shaft at right angles to 
the axis of said coil and mechanically connected 
to said flux relay. 
4. A magnetic phonograph reproducer com 

prising a magnet having U-shaped pole pieces 
with facing legs, a voice coil symmetrically 
housed therein, a fixed armature extending 
through the air gap between one pair of legs of 
the pole pieces and terminating at its lower and 
Contiguous the other air gap, a magnetic flux re 
lay piece extending symmetrically in said latter 
air gap and contiguous to the armature end, a 
Stylus and rigid means at right angles to the axis 
of said coil and mechanically connecting the 
Stylus to said flux relay piece. 

5. A magnetic pickup comprising a base, a pair 
of pole pieces secured thereto having upper and 
lower ledgeS. facing each other, a voice coil dis 
posed between said ledges Symmetrically of said 
pole pieces, a fixed armature extending downward 
axially of said coil between the upper ledges, and 
terminating adjacent the lower ledges, a mag 
netic flux relay piece disposed in the space be 
tween said lower ledges and slightly spaced from 
the lower end of said armature, a rigid shaft for 
Said flux relay piece, at right angles. to the axis 
Of Said coil, a bearing mount on said base for said 
Shaft and a stylus clamped to said shaft. 

6. A magnetic pickup comprising a base, a pole 
piece, Voice Coil and fixed armature assembly 
thereon, a magnetic flux relay piece including an 
upstanding. Wing, a light shaft rigidly mounting 
said wing near one end thereof, bearing means 
Supporting Said shaft upon said base, and a stylus 
clamped with respect to said shaft near the other 
end thereof. 

7. A magnetic pickup comprising a base and a 
pole piece, voice coil and fixed armature assem 
bly, a magnetic flux relay including an upstand 
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ing wing, a light shaft rigid With Said Wing and 
extending forward therefrom, a stylus fixed with 
respect to said shaft, an upstanding post on Said 
shaft and stop means laterally of said post to 
dampen and limit the movement of Said wing be 
tween the armature poles. 

8. A magnetic pickup comprising a base, a unit 
mounted on said base including a pair of pole 
pieces, a voice coil mounted therebetween and an 
armature in fixed relation between Said pole 
pieces and extending into said coil, a shaft and 
bearings therefor mounted on Said base, a mag 
netic flux relay piece attached to the end of Said 
shaft, and having an upstanding Wing extending 
between the lower parts of said pole pieces to the 
neighborhood of the lower end of said armature, 
a stop piece rigid with said base and above said 
shaft and an upstanding post on said shaft hav 
ing a fiat upper end extending into a correspond 
ing notch in said stop piece and damping and lin 
iting the movement of said wing between said pole 
pieces, said shaft having a stylus clamped near 
the forward part thereof. 

9. A magetic pickup comprising a pole piece, a 
voice coil and an armature, said partS mounted 
in fixed relation to each other and a vibratory 
assembly including a non-magnetic shaft, a stylus 
near one end thereof and a magnetic flux relay 
piece at the other end thereof with respect to said 

3) 

3. 

4.) 

d) 

stylus, said relay piece including a Wing extend 
ing between said pole pieces and contiguous to 
said armature, the predominating portion of the 
mass of said vibratory assembly being said stylus. 

10. A magnetic pickup comprising a base, an 
assembly fixed thereon including magnetic pole 
pieces, a voice coil therebetween and a fixed 
armature extending into said coil, a coacting 
magnetic relay assembly comprising a light tube 
of non-magnetic metal, rubber bushings thereon, 
bearings therefor affixed to said base, a stylus ex 
tending thereacross and clamped with respect 
thereto, and a magnetic flux relay piece compris 
ing a shankfrictionally fitted into the rear end of 
said tube and having an upstanding Wing ex 
tending between said pole pieces to a point adja 
cent the armature. . . 

11. The combination set forth in claim 10 in 
Which a pin is fixed transversely of said tube and 
has an upstanding flattened end lodged in a 

} notch in a metallic angle piece affixed to said 
base above said bearingS. 

12. In a magnetic pickup, the combination of 
a base having lateral stops, a U-shaped magnet 
supported thereon, a pair of pole pieces affixed to 
said base, a leaf spring reacting at its ends 
against said stops and exerting pressure On Said 
U-shaped magnet to maintain its ends in con 
tact with said pole pieces, said leaf spring being 
of width greater than the thickness of said mag 
net and having a longitudinal Slit to determine 
an upper strap bowed outward above said magnet 
to retain the same against the botton of the base. 

13. In a magnetic pickup, a pole piece and 
armature assembly comprising a U-shaped pole 
piece, a non-magnetic metal bar affixed to one 
leg of said pole piece, and a fixed armature af 
fixed to the edge of Said bar and extending 
transversely of the legs of Said U and magnetic 
ally Spaced therefron. 

14. In a magnetic pickup, a magnetic flux re 
lay assembly comprising a light metal tube, a pair 
of rubber bushings about the ends thereof, a 
Screw in one end of Said tube for clamping a 
Stylus adapted to extend through apertures in 
said tube and a magnetic member having a shank 

2,212,530 
frictionally fitted in the other end of Said tube 
and having an integral Wing upstanding there 
from. 

15. In a magnetic pickup, a magnetic flux re 
lay assembly comprising a light metal tube, a 
pair of rubber bushings about the ends thereof, 
a set screw in one end of said tube for clamping 
a stylus adapted to extend through apertures in 
said tube and a magnetic member having a shank 
frictionally fitted in the other end of Said tube 
and having an integral wing upstanding there 
from, and a positioning pin affixed transversely 
through said tube and having an upstanding flat 
tened end in the plane of said Wing. 

16. In a magnetic pickup, a base, a magnet 
pole piece, coil and fixed armature assembly 
thereon, a vibratory assimbly co-ordinated there 
with and comprising a magnetic flux relay piece 
including a wing extending between said pole 
pieces and contiguous to said armature, a non 
magnetic tube mounting said wing, bearings for 
said tube mounted on said base, a stylus trans 
versely of said tube, means clamping Said Stylus 
between its ends, the ends of said Stylus being 
of diameter and mass greatly reduced with re 
spect to the median clamped portion thereof. 

17. A magnetic pickup comprising a case hav 
ing a removable metal cover thereon, a stylus 
carrying tube longitudinally of said case, a vibra 
tory magnetic member mounted on said tube, 
pole pieces in said case correlated therewith, a 
Stylus transversely through said tube, an aper 
ture through said cover with which the upper 
end of Said stylus is flush When properly posi 
tioned and a set Screw through the forward end 
of Said case for clamping said stylus with re 
Spect to said tube. 

18. A magnetic pickup comprising a base hav 
ing a cover, a magnet, an armature and a Voice 
coil thereabout mounted on said base, a magnetic 
flux relay piece extending between said pole pieces 
and contiguous to said armature, a hollow shaft 
mounting Said Irelay piece and having bearings 
affixed to said base, a stylus transversely through 
the forward bearing and through said shaft, 
Said stylus having an enlargement contacting 
the upper portion of said forward bearing when 
positioned through a corresponding aperture in 
Said cover and a set screw through the forward 
end of Said base clamping said stylus in position. 

19. The method of assembling a magnetic pick 
up of the type comprising pole pieces, a fixed 
2rnature and a flux relay piece extending be 
tWeen said pole pieces and adjacent said arma 
ture, Said method comprising the centering of 
Said flux relay piece between the pole pieces by 
Straddling said relay piece with a fork fitting 
Snugly between Said pole pieces, clamping the 
mount for Said flux relay piece in thus centered 
position, mounting the arnature piece in contact 
With Said fiux relay piece, and then interposing a 
Shim of appropriate thickness between the pole 
piece and the armature mount to elevate said 
armature with respect to said flux relay piece to 
determine the desired air gap between the sta 
tionary armature and the fiux relay piece. 

20. A magnetic pickup including a magnet hav 
ing pole pieces and having a fixed armature, a 
Voice coil encircling part of the magnetic cir 
cuit, a magnetic fux relay piece associated With 
Said pole pieces and Said arnature, a stylus, a 
shaft adjacent to said relay piece and rigid there 
With rigidly connected to an end of Said shaft for 
imparting vibration to the relay piece to cause 
the alternations and variations of magnetic flux 
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through said coil, said armature being concave at 
the part contiguous to said flux relay piece for 
reduction of the air gap therebetween in a direct 
ratio with the amplitude of vibration of said 
flux relay piece. 

21. A magnetic pickup including a magnet 
having pole pieces and having a fixed arma 
ture, a voice coil encircling part of the mag 
netic circuit, a magnetic flux relay piece asso 

lo ciated with said pole pieces and adjacent one 

5 
end of Said armature, a shaft adjacent to and 
carrying said relay piece, a stylus at an end of 
Said Shaft, Said arnature having a hollowed out 
conformation in the region of said flux relay piece 
to cause the latter to approach one or the other 
lateral portions of said armature and reduce the 
air gap in a direct ratio with the amplitude of 
Vibration of said relay piece. 
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