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PATENT OFFACE 

ELECTROMIAGENET.C. NSTRUMENT 

Application filed October 12, 1928. serial No. 312,003. 
This invention relates to electromagnetic 

translating devices, and its object is to pro 
vide an instrument in which a vibratory ar 
mature is supported by elastic pressure means. 

5. In a preferred form of my invention, the 
ends of the amature engage elastic pads 
held in pressure contact with opposite sides 
of the armature, whereby the latter is re 
siliently suspended in balanced position and 

10 is capable of vibrating in two ways. One 
practical advantage of this construction is 
the use of my device as an electric phono 
graph reproducer for playing lateral-cut and 
vertical-cut records. In other words, the 

15 elastic mounting of the armature permits 
the latter to vibrate laterally for lateral 
cut records and vertically for vertical-cut 
records. No adjustment of the reproducer 
on its supporting arm is necessary. A stylus 

20 holder connected to the armature is adapted 
to receive a suitable stylus for playing either 
type of record. For Edison records, the 
stylus holder is preferably provided with a 

25. diamond point permanently embedded there 
. . . . . 

The foregoing and other objects and ad 
vantages of my invention will be fully un 
derstood from a detailed description of the 
accompanying drawings, in which 

80 Fig. 1 shows a front view of an electric phonograph reproducer embodying my in 
vention, the cover being removed from the 
casing; . . . . - 

Fig. 2 is a section on line 2-2 of Fig. 1: 
Fig. 3 is an enlarged section through the 

armature and its elastic mounting; 
Figs. 4 and 5 are views similar to Fig. 3, 

but showing modified arrangements of the 
elastic pressure pads between which the ar 
mature is supported; . 
Fig.6 shows a perspective of the recessed 

ends of the pole pieces used in the construc 
tion of Figs. 1-4; W 

... 3 5 

40 

45 Fig. shows a perspective of the recessed 
end of a modified form of pole piece; and 

Figs. 8, 9 and 10 show fragmentary per 
spective views of different forms of recessed 
armature ends for engaging the elastic sup 

50 porting pads, 

Referring to Figs. 1 and 2, the operative : - . 
parts of the instrument are mounted in a 
suitable casing 10 supported on the free end 
of an arm 12, which is supposed to be piv 
oted at its other end for horizontal swing- 3 
ing movement over a record. The casing 10 
may have a hub or cylindrical extension 13 
adapted to fit over the free end of arm 12, 
which may be a light tube of brass, aluminum 
and the like, and a set-screw 14 or other means 
Secures the casing in fixed position on the 
Supporting arm. The casing 10 may be 

5 

stamped out of sheet metal, or it may be a 
casting of aluminum, brass, bakelite and 
other non-magnetic materials suitable for 
that purpose. The front of casing 10 car 
ries a removable cover 15, which may con 

65 

yeniently be held in place by screws 16 enter 
ing holes 17 in the casing. The cover may 
be of the same material as the casing and 
Suitably ornamented, if desired. 
A permanent magnet 18 is mounted in cas 

ing 10, being rigidly held in position by 
screws, bolts or rivets 19, or in any other 
practical way. To allow for any unevenness 
in the contour of the magnet and casing, the 
magnet is preferably spaced from the adja 
cent wall of the casing which it engages only 
along the projections 20 and 21. By making 
the magnet of substantially the same shape 
as the casing, it is possible to house a magnet. 
of considerable length in a small space. The 
magnet 18 is made of good magnet steel, 
either solid or laminated. A pair of bifur 
cated pole pieces 22 and 22' are secured to 
the ends of magnet 18 by fastening members 
23, which may be screws, bolts, rivets and 
the like. Each pole piece has a pair of limbs 
or bifurcations marked 24-25 and 24-25 respectively. In the particular construction 
illustrated, these four polar limbs terminate 
in projections indicated respectively by 
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26-27 and 26-27. The oppositely aligned 
polar projections 26-27 form an airgap 28, 
and the two other polar projections 26-27 
form an airgap 29. At least one of the pole 
pieces carries a coil 30, which in this instance 
is mounted on polar limb 24, although it may be supported in any other operative position. 
A pin 31, or other suitable means, holds the 
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coil 30 in fixed position on the pole piece. 
The conductors 32, which may conveniently 
be led through the hollow supporting arm 
12, connect the coil 30 in a suitable circuit 
adapted to convert electric impulses into 
sound. Since amplifying systems for radio 
and phonograph loudspeakers are well 
known, it will not be necessary to illustrate or 
describe any particular loudspeaker system 
associated with coil 30. 
An armature 33, consisting of a rigid mag 

netic bar, is resiliently supported at its ends 
by means of two pairs of elastic pads 34, 
which are preferably blocks of rubber. In 
Figs. 1 and 3, the pads 34 are connected to 
the ends of armature 33 by screws or pins 
35 which pass through holes 36 (see Fig. 8) 
near the ends of the armature. The polar 
limbs of pole pieces 22 and 22' are provided 
with recesses 37 (see Figs. 3 and 6) for receiv 
ing the elastic pads 34 in a tight fit, whereby 
displacement of the pads is positively pre 
vented. If necessary or desirable, the ends 
of the armature bar 33 may be reduced in 
thickness to provide shoulders 38 against 
which the pads are held in pressure contact. 
Any other practical means may be used for 
holding the elastic pads 34 firmly in support 
ing position between the pole pieces and the 
armature to prevent axial or twisting move 
ment of the latter. The relative arrangement 
and proportions of the parts are such that, 
when the pads 34 are inserted in the recesses 
37 of pole pieces 22 and 22, they are com 
pressed and remain under compression to 
form a universal elastic mounting for the 
armature. 
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screw 44 to pass therethrough. 

3. 

A stylus, holder 39 is connected to the cen 
ter of armature 33 by a pin 40, or in any other 
practical way. In other words, the stylus 
holder 39 is directly mounted on and sup 
ported entirely by the vibratory armature 33. 
In the broad aspect of my invention, the 
stylus holder 39 may be of any suitable con 
struction for carrying one or more stylus 
members adapted to play lateral-cut records 
and vertical-cut records. For playing verti 
cal-cut records of the Edison type, the stylus 
holder 39 has a stylus point 41, which may be 
a diamond point or similar member perma 
nently embedded in the stylus holder. For 
playing lateral-cut records, the stylus holder 
39 has a hole 42 adapted to receive a remov 
able needle 43, which is clamped in playing 
position by a set-screw 44 projecting for 
wardly of the cover 15. A slot or opening 
45 at the bottom of cover 15 allows the Set 

-- The casing 
10. has a slot or opening 46 at the bottom to 
accommodate the stylusholder 39, which inay 
be a narrow block or casting of aluminum, 
brass, bakelite or other non-magnetic mate 
rial. If the casing 10 is supported in vertical 
position on the swinging arm 12, the neadie 
hole 42 is made slanting, so that the needle 
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43 will drag over the record at the proper 
angle, as is usual in phonographs. On the 
other hand, the entire pickup may be mount 
ed in slanting position on the arm 12, in 
which case the needle hole 42 may extend 
substantially parallel with the sides of the 
casing. Lateral-cut records of the Victor 
type are usually played with a pointed steel 
needle. To play vertical-cut records of the 
Pathe type, the stylus 43 preferably termi 
nates in a rounded point, which is usually a 
tiny ball of sapphire, or other hard mineral. 
It is thus seen that the stylus holder 39 is SO 
constructed as to be capable of playing three 
different kinds of records, it being only nec 
essary that the proper stylus is inserted in 
the hole 42. The stylus 41 is permanently 
mounted in the holder for playing Edison 
records only. 
By referring to Fig. 2, it will be noticed 

that the playing points of the stylus members 
41 and 43 are in a vertical line or plane 4 
passing substantially through the center of 
armature 33, so that the vibrations of the 
stylus holder 39 when playing either type of 
record are directly communicated to the 
airmature 33 without lateral twisting move 
ment of the armature. While this arrange 
ment is not absolutely essential, it has its 
practical advantages. In FigS. 1 and 2, the 
line 48 represents diagrammatically the play 
ing surface of a disk record. Of course, 
either of the stylus members, 41 and 43 may 
be omitted, if desired. For instance, if the 
pickup is to be used only on lateral-cut rec 
ords, there would be no need of stylus 41. 
On the other hand, if the pickup is intended 
for playing Edison records only, the stylus 
43 is superfluous. However, the most prac 
tical embodiment of my invention as a pickup 
contemplates the playing of both types of 
record. 
The operation of the universal pickup 

shown in Figs. 1-3, will be clear from the 
preceding description, and it will therefore 
be sufficient if I summarize it in a few sen 
tences. When the stylus member 43 operates 
on a lateral-cut record, the armature bar 33 is 
oscillated about an imaginary central pivot 
diagrammatically indicated at 49; whereby 
the ends of the armature alternately ap 
proach the polar projections 26-27 and 
26-27. In the first named position of the 
armature, most of the flux passes through the 
polar limbs 24 and 25': while in the second 
position of the armature, the polar limbs 25 
and 24 carry most of the flux. Consequent 
ly, the lateral or oscillatory movements of 
armature 33 about the imaginary central 
pivot 49 produce flux variations in coil 30, 
and these variations in turn generate electric 
impulses which are utilized to operate loud 
speaker mechanism. 
When the stylus holder 39 is vibrated ver 

tically by the stylus point 41 in playing verti 
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cal-cut records of the Edison type, or by the 
stylus member 43 in playing vertical-cut rec 
ords of the Pathe type, the armature bar 33 
is moved up and down in such a way that its 
ends, alternately approach the polar projec 
tions 26-26 and the polar projections 
27-27. When the armature moves up to 
ward the polar projections 26-26, most of 
the field flux passes through the polar limbs 
24 and 24; when the armature 33 moves 
down toward the polar projections 27-27', 
most of the flux passes through the polar 
limbs 25 and 25. These vertical bodily 
movements of armature 33 produce flux vari 
ations and therefore electric impulses in coil 
30, and these impulses are electrical repre 
sentations of the vertical-cut spiral groove of 
the record. 
The elastic pads 34 permit the two kinds of 

movement of armature 33 equally well for 
playing lateral-cut and vertical-cut records, 
and these pads thus constitute a resilient uni 
versal mounting for the armature. An ad 
ditional inherent function of the elastic pads 
34 is their damping action by which they al 
ways tend to restore the armature to normal 
balanced position. That is to say, the arma 
ture vibrates only as actuated by the stylus 
point, being without a fundamental fre 
quency and having no parasitic vibrations. 
The elastic members 34, by virtue of their 
opposing pressures, are always ready to 
throw the armature back to neutral or sta 
tionary position. The airgaps 28 and 29 
need only be very little wider than the thick 
ness of the armature ends, because the move 
ments of the armature are exceedingly small. 
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Since the stylus holder 39 is mounted directly 
on the armature, the microscopic movements 
of the stylus points are communicated to the 
armature without lost motion. 
of elasticity or resiliency of the elastic sup 
porting pads 34 is such that the armature re 
sponds instantly and correctly to the small 
est movement of the playing stylus. Since 
the bifurcated pole pieces 22 and 22 provide 
two parallel paths for the magnetic flux, the 
vibratory movements of armature 33 merely 
shift the flux from one parallel path to the 
other without causing any substantial varia 
tion of the flux through the steel body of the 
permanent magnet 18. This increases the 
sensitiveness and efficiency of the instrument, particularly if the pole pieces 22-22' and the 
armature 33 are made of magnetic material 
(solid or laminated) having a higher mag. 
netic permeability than the field magnet 18. 
itself. Also, it shall be noted that normally 
the armature is balanced not only mechani 
cally by the elastic pads 34, but also magneti 
cally by the opposing polar projections 
26-27 and 26-27. . . 

In Fig. 4 the elastic pads or blocks 34 are 
attached to the pole pieces by screws 50, and 
the armature 33 is provided with recesses 51 

The degree 

3 

for receiving the ends of the pads. Other 
wise, what has been said for the construction 
and operation of Figs. 1, 2 and 3 is fully ap 
plicable to Fig. 4 without the need of repeti 
tion. 
really necessary, because the cubical pads 34 

The fastening members 50 are not 70 

are held against displacement by the recesses 
37 in the pole pieces and the recesses 51 in 
the armature. Since the pads 34 are inserted 
under compression and remain compressed, 
they engage the edges or shoulders of the 
aligned recesses 37 and 51 in pressure con 
tact, so that the pads are safely locked in 
place without the need of additional fasten 
ing means. 

in Fig. 5 the elastic pads 34 are held in 
supporting position by screw-threaded polar 
extensions 52 mounted on the ends of polar 
limbs 24-25 and 24-25. By adjusting the 
polar projections 52, it is possible to regu-. 
late the normal compression of the Support 
ing pads 34. Fig. 9 shows the armature 33 
provided at each end with a pair of recesses 
53 for receiving the elastic supporting pads 
34. The only difference between Figs. 9 and 
i0 is that in Fig. 10 the rectangular recess 
51 piesents four retaining shoulders to the 
cubical ads 34, while in Fig. 9 the recesses 
53 extend to the very ends of the armature. 
The polar projections 26-27 and 26-27 

perhit the airgaps 28 and 29 to be made only 
ture ends operating in the airgaps, as will be 
clear from Figs. 3 and 4. This permits the 
use of pads 34 of considerable thickness to 
provide the requisite amount of elasticity. In 
a less efficient form of my invention, the 
polar projections 26-27 and 26-27 may 
be dispensed with, as shown in Fig. 7, where 
each pole piece has a rectangular recess 54. 
for receiving the elastic pads 34. In Fig. 7, 
it has been assumed that the elastic pads are 
connected to pole pieces in the manner shown 
in Fig. 4, and the hole 55 is intended to re 
ceive one of the screws 50 to which the pads 
are attached. . . 

It is evident from the preceding descrip 
tion that I have provided a simple and effi 
cient pickup for playing both types of rec 
ords without adjustment of the unit on its 
supporting arm. The pickup is always in 
condition to play vertical-cut records of the 
Edison type, and for playing lateral-cut rec 
ords and vertical-cut records of the Pathe 
type it is only necessary to insert the proper 
stylus in the hole 42 of the holder 39. The 
parts comprising the instrument are few and 
rugged, and are furthermore easily made and 
assembled. Strictly speaking, there is only 
one movable part, which is the vibratory 
unit comprising the armature 33, the stylus 
holder 39 and the playing stylus 41 or 43. 
The elastic pads 34 will last a very long time, 
but should they become worn or otherwise 
cease to function properly, it is a simple mat 
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ter to insert new pads. Generally speaking, 
these pads will last for years. When refer 
to the elastic supporting members 34 as pads, 
I use the term in its broadest possible sense 
to indicate any practical form of compres 
sible elastic members adapted to act as a uni 
versal mounting for the arnature. The 
imaginary pivot point 49 for the armature 
33 is not a fixed point, but rather a variable 
fulcrum, which automatically adjusts itself 
in the playing of lateral-cut records. The ar 
mature is supported at its ends by elastic 
pads which allow a certain amount of free 
play at the fulcrum point 49 and thereby 
improve the operation of the pickup. 

t is hardly necessary to add that the rela 
tive proportions of the various parts have 
been purposely exaggerated to make the 
drawings as clear as possible. In the actual 
instrument, the parts are arranged much 
more compactly, so that the pickup as a whole 
is a smaller unit than that illustrated in the 
drawings. The weight of the pickup is so 
calculated (as determined by experiment) as 
to place the proper amount of pressure on the 
stylus point to get the best results in any par'- 
ticular design of unit. If necessary, the pick 
up may be counterbalanced to the required 
extent in any practical way. These things 
will be clear to those skilled in the art, with 
out additional description and illustration. 
Although I have shown and described cer 

tain specific constructions, I want it under 
stood that my invention is not limited to the 
details set forth. Changes and modifications 
will probably occur to those skilled in the art, 
without departing from the scope of the in 
vention as defined in the appended claims. 
It is evident that the basic features of my 
invention may be used in electric translating 
instruments of other types and kinds than 
phonograph pickups, such as recording in 
struments. transmitters, receivers, and other 
devices utilizing a vibratory member to pro 
duce electric impulses or to be actuated in 
accordance with transmitted impulses. 

I claim as my invention: 
1. An electric translating instrument com 

prising a magnet structure having pole pieces, 
an armature in operative relation to said pole 
pieces. elastic means in pressure contact with 
said arrnature on opposite sides thereof for 
supporting the armature for vibratory move 
ment about an intermediate fulcrum, a coil 
paratively associated with said armature, 
and an operative member connected to the 
central portion of said armature. 

2. An electric translating instrument com 
prising a magnet structure having pole pieces, 
an armature in operative relation to said pole 
pieces, elastic pads in pressure contact with 
the ends of said armature on opposite sides 
thereof for supporting the armature for 
oscillatory movement about an intermediate 
fulcrum, a coil operatively associated with 

said armature, and an operative member con 
nected to the central portion of said armature. 

3. In an electromagnetic translating in 
strument, an armature supported at its ends 
by and between elastic means held in opposing 
pressure contact with opposite sides of the 
armature, whereby said armature is capable 
of vibrating bodily with both ends moving 
in the same direction and oscillating about a 
central axis, and electromagnetic means oper 
atively associated with said armature. 

4. In an electromagnetic translating in 
strument, a vibratory armature bar supported 
at its ends by compressible elastic means in 
pressure contact with opposite sides of the 
bar, said elastic means constituting the sole 
support for said bar, and an operative mem 
ber connected to the central portion of said 
bar. 

5. In an electromagnetic translating in 
strument, the combination of a magnet hav 
ing hole pieces, and a vibratory armature bar 
supported at each end by and between two 
compressible elastic pads held by said pole 
pieces in pressure contact with opposite sides 
of the bar, said elastic pads constituting the 
only means for supporting the armature bar 
for vibratory movement. - 

6. In an electric phonograph reproducer, a 
stylis-holding member supported on a uni 
versal mounting which permits said member 
to vibrate laterally for lateral-cut records 
and vertically for vertical-cut, records, said 
mounting including compressible elastic 
means which constitutes the sole support for 
said armature. 

7. An electric phonograph reproducer 
comprising a vibratory armature supported 
at each end by and between two compressible 
elastic pads held in pressure contact with 
opposite sides of the armature, said elastic 
pad constituting the sole Support for said 
armature, a stylus holder attached to said 
armature which is capable of vibrating 
laterally for lateral-cut records and vertically 
for vertical-cut records, and electromagnetic 
means for converting the movements of said 
armature into electric impulses. 

8. In an electric phonograph reproducer 
for selectively playing lateral-cut and verti 
cal-cut records, electromagnetic mechanism 
having a vibratory armature carrying at its 
center a stylus holder adapted to play both 
kinds of records, and a universal mounting 
for said armature, said mounting including 
elastic means in pressure contact with oppo 
site sides of the armature. 

9. In an electric phonograph reproducer 
for selectively playing lateral-cut, and verti 
cal-cut records, electromagnetic mechanism 
having a vibratory armature carrying at its 
center a stylus holder adapted to play both 
kinds of records, and a universal mounting 
for said armature, said mounting including 
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elastic pads in pressure contact with the ends 
of said armature on opposite sides thereof. 

10. An electric translating instrument com 
prising a magnet having two pairs of pole 

5 pieces forming two aligned airgaps, an arma 
ture projecting at its ends into said airgals, 
elastic means engaging said pole pieces and 
the ends of said armature on opposite sides 
thereof for supporting the armature for 
vibratory movement, said elastic means con 
stituting the sole support for said armature, 

O 

and a coil operafively associated with said 
armature. - . . . 

11. An electric translating instrument com 
prising a magnet having two pairs of pole 
pieces forming two aligned airgaps, an arma 
ture projecting at its ends into said airgaps, 
elastic pads engaging said pole pieces and 
the ends of said armature on opposite sides 
thereof for supporting the armature for vi 
bratory 

5 

20 

and a coil operatively associated with said 
armature. - 

25 
comprising a magnet having two pairs of pole 
pieces forming two aligned airgaps, an arma 
ture projecting at its ends into said airgaps, 
elastic pads engaging Said pole pieces and the 
ends of said armature on opposite sides there 
of for supporting the armature for vibra 
tory movement, a coil operatively associated 
with said armature, AR means for locking 
said pads against displacement. 

35 13. An electric translating instrument 
comprising a magnet having two pairs of 
pole pieces forming two aligned airgaps, an 

30 

armature projecting at its ends into said air 
gaps, elastic pads engaging said pole pieces 

40 and the ends of said armature on opposite 
sides thereof for supporting the armature 
for vibratory movement, said pole pieces and 
armature having recesses in which said pads 
are seated and held against displacement, and 

45 a coil mounted on one of said pole pieces. 
a 14. An electric phonograph reproducer 
comprising a magnetic structure having pole 
pieces, an armature in operative relation to 
said pole pieces, a stylus holder connected to 
the central portion of said armature, elastic 
means in pressure contact with said armature 
on opposite sides thereof, whereby said arma 
ture vibrates vertically for vertical-cut rec 
ords and laterally for lateral-cut records, and 
a coil for converting the movements of said 
armature into electric impulses. . . . . 

5 5 

comprising a magnetic structure having pole 
pieces, an armature in operative relation to 

69 said pole pieces, a stylus holder connected 
to the center of said armature, elastic pads 
held in pressure contact with the ends of said 
armature on opposite sides thereof, where 
by said armature vibrates vertically for ver 

65 tical-cut records and laterally for lateral-cut 

movement, said elastic means con stituting the sole support for said armature, 

12. An electric translating instrument 

15. An electric phonograph reproducer 
pole pieces and armature having aligned re 

records, and a coil for converting the move 
ments of said armature into electric impulses. 

16. In an electric phonograph reproducer, 
a substantially T-shaped vibratory unit hav 
ing stylus-holding means at its lower end 
for selectively playing lateral-cut and ver 
tical-cut records, elastic supporting meansen 
gaging the lateral ends of said unit to permit 
the same to oscillate about the center for 
lateral-cut records and vibrate vertically for 
vertical-cut records, and means for convert 
ing the movements of said unit into electric 
impulses. 

17. In an electric phonograph reproducer, 
a Substantially-shaped vibratory unit hav. 
ing stylus-holding means at its lower end for 

5 
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so 
Selectively playing lateral-cut and vertical 
cut records, elastic pads held in opposing 
pressure contact with the lateral ends of said 
unit to permit the same to oscillate about 
the center for lateral-cut records and vibrate 
vertically for vertical-cut records, and means 

852. 

for converting the movements of said unit 
into electric impulses. 18. An electric phonograph reproducer 
comprising a magnet having two pairs of pole 
pieces forming two aligned airgaps, a coil 
mounted on at least one of said pole pieces, 
an armature projecting at its ends into said 
airgaps, a stylus holder connected to the cen 
ter of said armature, elastic pads engaging. 

90 
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the ends of said armature on opposite sides 
thereof, and means for holding said pads 
in pressure contact with said armature, which is thereby resiliently supported to vibrate 
vertically for vertical-cut records and later 
ally for lateral-cut records. 19. In an electric phonograph reproducer, a magnet having two pairs of pole pieces 
forming two horizontally aligned airgaps, an 

100 

armature extending at its ends into said air 
gaps, a stylus holder connected to the center . 
of said armature, elastic means for support 
ing said armature so that it vibrates verti 
cally with both ends moving in the same di 110 
rection when the stylus holder is actuated by 
vertical-cit records, said elastic mounting 
means permitting the armature to vibrate 
laterally about a central pivot when the stylus 
holder is actuated by lateral-cut records, and 
a coil influenced by the vibrations of said ar 
mature. . . . . . . . . . . . . . 

20. In an electric p 
forming two horizontally aligned airgaps, 

l5. : : 

onograph reproducer, 
a magnet having two pairs of pole pieces 

120 
an armature extending at its ends into said . 
airgaps, a stylus holder connected to the cen 
ter of said armature, the end portions of said 
cesses, elastic pads mounted in said recesses 
and engaging the ends of said armature on 
opposite sides thereof in pressure contact, 
whereby said armature is resiliently sus 
pended at its ends to vibrate laterally about 
a central pivot for lateral-cut records, and 

125 

130 



6 

5. 

a coil influenced by the movements of said 
arranature. - - 

21. En an electromagnetic translating de 
vice, the combination of an armature bar, a plurality of elastic rubber pads engaging the 
ends of said armature bar and constituting 
the sele support therefor, and means for hold 
ins said pads compressed. 

22. An electric phonograph reproducer 
having an armature supported at both ends to 
oscillate about a variable central fulcrum 
in the playing of lateral-cut records, a stylus 
holder connected to the central portion of 
said armature, and electromagnetic means for 
converting the movements of said armature 
into electric impulses. 

23. An electromagnetic phonograph repro 
ducer having an armature provided with a 

20 universal mounting which permits vibration of said armature for playing lateral-cut and 
vertical-cut records, said universal mounting 
including compressible elastic means in pres 

45 

5. 

sure engagement with said armature. 
24. In an electric translating device, a 

magnet structure having a pair of airgaps, an 
armature projecting at its ends into said air 
gaps, compressible elastic means engaging 
the ends of said armature on opposite sides. 
thereof to hold the same in predetermined 
normal position, said elastic means constitut 
ing the sole support for said armature, and a 
coil influenced by the movements of said ar 
mature. . 

25. In an electric phonograph reproducer, 
an armature having a universal elastic mount 

l,804,98i 

pieces, and compressible elastic means in 
serted between said pole pieces and the oppo 
site sides of each armature end, said elastic 
means being in pressure contact with said ar. 
mature and constituting the sole support for 
the armature. 

ADOEPHA. THOMAS. 

ing to permit oscillatory movement of the ar 
mature about an intermediate fulcrum and 
bodily movement in the same direction at 
both ends, means for operating said armature 
in the playing of lateral-cut and vertical-cut, 
records, and electromagnetic means for con 
verting the movements of said armature into electric impulses. 

26. In an electric phonograph reproducer, 
a substantially T-shaped vibratory unit hav 
ing stylus-holding means at its lower end, 
elastic supporting means engaging the lateral 
ends of said unit to permit the same to oscil 
late about the center for lateral-cut records. 
and means for converting the movements of 
said unit into electric impulses. . 

27. In an electric phonograph reproducer 
for playing lateral-cut records, electromag 
netic mechanism having a vibratory arma 
ture, elastic means in pressure contact with 
the ends of said armature for supporting the 

. (3 

same in substantially horizontal position, and 
a stylus holder connected to the central por 
tion of said armature and extending laterally 
therefrom. . - 

28. In an electromagnetic translating in 
strument, the combination of a magnet hav 
ing pole pieces, a vibratory armature bar hav 
ing its ends in operative relation to said pole. 
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