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" This invention relates broadly to devices for

transforming mechanical vibrations into electrical

vibrations and refers more particularly to means

for reproducing electrically, mechanical vibra-
s tions as recorded on phonograph records.

It is therefore an object of this invention to pro-
vide a simplified and inexpensive apparatus com-
monly referred to as an “electric pick-up” for
‘transforming the mechanical vibrations recorded

10 on phonograph records into a varying electric
current.

Heretofore devices for this purpose have oper-
ated on a magnetic principle, i. e. the mechanical
vibrations imparted to a stylus by the record were
utilized to vary a flux set up by a magnet, which
variation of flux produced an oscillating current
in a reproducing circuit. 'This manner of repro-
duction necessitates a relatively costly apparatus

1

[

and is objectionable in its requirement for a mag-

20 net.

It is therefore another object of this invention
to provide an electric pick-up apparatus which
operates on a non-msagnetic principle and thus
overcomes the objectionable features noted.

25 A more specific object of this invention resides
in the provision of & pair of compressible pile re-
sistance elements and means responsive to the me-
chanical vibrations as recorded on a phonograph
record for oppositely varying the pressure thereon

30 to create a varying electric current proportional
to the recorded vibrations.

With the above and other objects in view which
will appear as the description proceeds, my in-
vention resides in the novel construction, combi-

a5 nation and arrangement of parts substantially as
hereinafter described and more particularly de-
fined by the appended claims, it being understood
that such changes in the precise embodiment of
the herein disclosed invention may be made as

40 come within the scope of the claims.

In the accompanying drawings, I have illus-
trated several complete examples of the physical
embodiment of my invention constructed accord-
ing to the best modes I have so far devised for the

45 practical application of the principles thereof,
and in which: .

Figure 1 is a perspective view illustratmg a
convenient manner of mounting my improved
‘pick-up apparatus;

§0 Figure 2 is a sectional view taken through Flg-
ure 1 on the plane of the line 2—2;

Figure 3'is a sectional view taken through Fig-
ure 2 on the plane of the line 3—3;

Figure 4 is a perspective view of the several

55 units of the dev1ce shown apart from the support-

ing arm and separated to illustrate their relation-
ship; and
Figures 5, 6, and 7 illustrate different electrical

circuits by which the device may be electrically .

connected with a conventional reproducing cir-
cuit.

Referring now more particularly to the accom-~
panying drawings, in which like numerals desig-
nate like parts throughout the several views, the
numeral 8 represents the mounting member, body
or casing of my improved pick-up apparatus,
which is preferably molded of insulating material
such as phenol condensation product and has an
upwardly projecting boss 9 through which a screw
10 passes to secure the hody or casing 8 within
the outer cup-shaped end 11 of a carrying arm 12.
The inner end of the arm 12 is connected with a

85

supporting base 13 in a manner permitting sub- |

stantially universal movement of the arm.

As is well known, the base 13 is adapted to be
mounted adjacent the periphery of a phonograph
turntable in such a manner that the needle or
stylus of the pick-up apparatus traverses the rec-
ord during playing thereof. This sfructure how-
ever is conventional and as it forms no. part of
my invention, has not been shown.

As best illustrated in Figure 4, the body of insu-

lating material 8 has a cavity or chamber 14 ex--

tending longitudinally across its lower enlarged
portion 15, the bottom of which is substantially
semi-~circular to receive therein two stacks of car-
bon dises forming a pair of resistance elements 18
and 17. ] ]

Adjacent the sides of the enlarged body por-
tion ‘15 and embedded therein are plate mem-
bers 18 and 19 which close the outer ends of the
cavity 14 and have terminal lugs 20 and 21
formed respectively thereon to be extended
through suitable openings in the body portion
and project outwardly thereof. Conductors 22
and 23 are connected with the terminal mem-
bers and the arm 12 to the base, through which
they may be threaded to be connected with the
necessary electrical circuits in a manner to be
later described.

Screws 24 threaded in the plates 18.and 19 in
axial alignment with the resistance elements
provide means for placing the stacks of discs
comprising the elements under predetermined
degrees of compression, the action of the screws
being resisted by the upper enlarged end 25 of
a pressure applying member 26 mounted between
the resistance. elements. Access may be had to
the pressure screws 24 to facilitate their adjust-

ment through openings 27 in the sides of the cup
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shaped end 11 of the mounting arm and recesses
28 in the insulating body 8 adjacent thereto.
The lower portion 29 of the pressure applying
member is tubular and of substantially trian-
gular shape in cross section to receive a needle
or stylus 30 clamped therein by a screw 31
threaded in one of a pair of transverse arms 32.
The arms 32 are preferably formed integral with .
the pressure applying member and are journalled
in suitable apertures formed at opposite sides of

the cavity or chamber 14, and defined by sub-. .-

stantially semi-circular recesses 33 and 34 in the
meeting faces of the body 8 and a cover member
35 adapted to be secured thereto by bolts 36. An
opening 35’ through the cover member in com-
munication with ifs recess 34 accommodates the
lower needle receiving end 29 of the pressure ap-
plying member, and sleeve members 37 of rubber
or other similar material are mounted on the:

transverse arms 32 as bushings to insure a firm

mounting for the pressure applying membper. . .

The distance from the axis of the arms 32
about which the pressure applying member rocks,
to the enlarged inner end 25 of the. armature
is such that the end 25, which for convenience
is preferably in the shape of an annular flange,
is located in axial alignment with the resistance _
elements 16 and 17. Transverse vibrations of

the outer end of the needle 30 thus oscillates the .
pressure applying member and simultaneously .

compresses one resistance element and releases
the pressure on the other producing a variation
in resistance of the elements proportional to the
mechanical vibration of the needle point.
Hence it is seen that if the resistance elements.
are connected In series across the terminals of

a battery or other source of potential difference, .
the common terminal between the elements va- .

ries in potential with respect to either battery

terminal directly with the displacement of the

pressure applying member from its normal posi-

tion and produces & varying E. M. F. proportional
.of the condenser 54 and the conductor lead 53 is

to the needle point vibration which may be uti-
lized in a conventional audio amplification sys-
tem as will be later described.

The common terminal for the resistance ele-.

ments 16 and 17 may be formed in any desired
manner and in the present instance a substan-

tially U shaped member 38 having the outer ends

39 of its arms engaging the innermost of the
columns of discs comprising the resistance ele-

ments, is mounted within a recess 40 formed. in
the body 8§ in communication with the cavity or.
chamber 14. The U shaped member is secured in_
place by a rivet 41 passing through its closed end .
42 and an aperture in the body member 8. The

rivet 41 also electrically connects a terminal 43

with the U shaped member 38 from which a con-_
ductor 44 extends to be carried rearwardly

through the arm 12 with the conductors 22
and 23.

As stated, the ends 39 of the arms of the U
shaped member engage the innermost of the piles.
of dises forming the resistance elements so that
the conductor 44 is electrically connected with
the inner ends of both elements.

between the inner faces of U shaped member

-ends 39 and the periphery of the pressure ap-_

plying member carried flange 25 to insulate the
pressure applying member and the needle from _
the resistance elements.

The varying electric current obtainable as a
result of the alternate compression of the resist--

ance elements may be utilized to audibly repro-

Rubber wash-
ers 45 protected by metal discs 46 are positioned_
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duce the sound vibrations recorded on a phono-
graph record and in Figures 5, 6, and 7T several
methods have been diagrammatlcally illustrated
for accomplishing this object.

In Figure 5, one side of a battery 47 or other
means. of providing -potentisl difference, is con-
" nected with the conductor 44 leading to the com-
-mon terminal of the resistance elements, and the
other side of the battery is connected with a cen-
-ter tap 48 on the primary 49 of a transformer 50.
The ends of the primary 49 are connected with the
outer. ends of the resistance elements 16 and 17
through the conductors 22 and 23, respectively.
-The resistance  elements 16 and 17 and the two
sides of the primary 49 together with the battery
47 and the conductor 44 thus form two comple-

‘mentary circuits with the battery or source of

potential difference common to both. A varia-
tion of resistance in the circuits produced by the
alternate compression of the resistance elements
obviously causes a varying current to flow in the
primary of the transformer which induces an

alternating E. M. F. in the secondary 51, the

terminals of which are adapted to be connected
with a conventional amplifier and reproducer
through leads 52 and 53.

The alternating current set up in the secondary
circuit is proportional to the amplitude of vibra-
tion of the pressure applying member carrying

the stylus and to approximate an output of alter-

nating E. M. F. proportional to the stylus velocity,

.& condenser 54 is-interposed in one of the leads
.extending from the transformer secondary, to

the amplifier and a resistance 55 is shunted across
the leads.
'I'he_arrangem_ent illustrated in Figure 6 differs

_from that shown in Figure 5 in that the source of

potential difference 47 is connected directly across
the end terminals of the resistance units 16 and
17 through the conductors 22 and 23, respectively.
The center or common terminal from which con-
ductor 44 leads, is connected with the one side

also connected with the source of potential differ-
ence as at 56, the resistance 55 being retained
as in the embodiment illustrated in Figure 5.

- With this arrangement, the alternating fluctu-

ation of resistance in the elements 16 and 17 pro-
duces_an alternating E. M. F, across the output

leads 52 and 53 by successive discharges across - -

the.condenser 54.
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_ Pigure 7 illustrates another manner of utiliz-

ing the variation in resistance in the two elements
16 and 17 and .in this instance, the battery 47

like in-the arrangement illustrated in Figure 6, is - _;
.connected across the outer terminals of the re-

sistance elements through the conductors 22 and

23 and the center or common terminal of the

elements is connected with the condenser 54

through its conductor 44. The return circuit

however, is established through the resistance 55,

the lead 53 and a resistance 57 shunted across
_the battery 417, the lead 53 being connected with
the resistance 57 at a medial point so as to
divide the same into two-resistance units. ‘With __

this manner of eonnection, the resistance ele-

ments- 16 and 17 and the two branches or units -

.of the resistance 57 form, in effect, the arms of a
‘Wheatstone bridge wherein the successive varia«

_tions in resistance of the elements 168-and 17 pro- .
duce succeeding unba.lanced conditions in the .

two branches of the bridge and thereby effect a
varying E. M. F. across the output leads 52 and 53.
Obviously, other circuits may be employed tq.

utilize the varying E. M. P. produced by the alter- i50"
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nafe compression of the reslstance elements for

‘sound reproduction and kindred uses, without

deviating from the spirit of the invention; and

from the foregoing description taken in connec-

tion with the accompanying drawings, it will be
readily apparent to those skilled in the art to
which an invention of the character described
appertains, that I provide an improved and great-
ly simplified device for transforming mechanical
vibrations into electrical impulses which by rea-
son of its simplicity and low cost -is particularly
adaptable for use as an electric pick-up for elec-
trical reproduction of sound waves, as recorded
on phonograph records.

What I claim as my invention is:

1. In a phonograph pick-up, & supporting body
having an open channel of the same cross sec-
tional shape at its opposite end portions, abut-
ments at the extremities of the channel, com-
pressible resistor elements received in said op-
posite end portions of the channel with their
outer ends engaging the abutments, said com-
pressible resistor elements having a cross sec-
tional shape different from that of the channel
end portions, means for maintaining the adjacent
ends of the compressible resistor elements spaced
apart, and a stylus carrier having a part thereof
engaging said means to bear agaihst the adja-
cent ends of the resistor elements.

2. In a phonograph pick-up, a supporting body,
spaced abutments carried by the supporting body
and providing electric terminals, & center ter-

" minal member having spaced walls parts of which
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are in alignment with the abutments, compress-
ible resistor elements confined between the abut-
ments and the spaced walls of the center terminal
member, and & stylus carrier having a part po-
sitioned between the spaced walls of the center

terminal and bearing thereagainst, but electri-

cally insulated therefrom, said spaced walls hav-
ing the same freedom of movement in either
direction from any initial position as determined
by the adjustment of the compressible resistor
elements to be freely movable with said stylus
carrier part without affecting the response of the
compressible resistor elements to vibration of the
carrier.

3. In a phonograph pick-up, a pair of spaced
electric terminals, a substantially U shaped mem-
ber having the outer ends of its arms disposed
in alignment with the spaced terminals, com-

. pressible resistor elements positioned between the

terminals and the outer ends of the arms of the

- U shaped member, and a stylus carrier having
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a movable part positioned between said outer
ends of the arms of the U shaped meimber and
bearing thereagainst, and said arms of the U
shaped member being in electrical contact with
the adjacent ends of the compressible resistor
elements but electrically insulated from the stylus
carrier, whereby the U shaped member forms
an electric terminal common to both compress-
ible resistor elements 1ndependent of the stylus
carrier.

4. In a phonograph pick-up, two spaced abut-
ments carrying electric terminals, a central ter-

minal member having spaced arms in alighment

with the abutments, a compressible resistor con-
fined between each abutment and the adjacent
arm of the central terminal member, and a stylus
carrier mounted with a part disposed between
the spaced arms of the central terminal member
to bear against the adjacent ends of the com-
pressible resistors.

5. A phonograph pick-up comprising a body

3

of Insulating material having axially aligned
spaced chambers, terminal members closing the
outer ends of the spaced chambers, a terminal
member received in a central cavity formed in
the body of insulating material in communica-

tion with the inner ends of the spaced chambers,
said terminal member having spaced portions
substantially closing the inner ends of the spaced
chambers, compressible resistor elements in said
spaced chambers and confined between the outer
terminals and the portions of the central termi-
nal member, and a stylus carrier pivotally mount-
ed from the body of insulating material and
having a part bearing against the inner ends of
the compressible resistor elements.

- 6. In a phonograph pick-up, a body of insulat-
ing material having a resistor receiving channel,

terminal members carried by the body of insu-
lating material and substantially closing the
outer ends of said channel, a central terminal
member having portions extended into said re-
sistor receiving channel, compressible resistor
elements in said channel confined between the
first mentioned terminal members and the said
portions of the central terminal member, and 100
a stylus carrier having a movable part positioned
between and engaging the said portions of the
central terminal member,

7. In a phonograph pick-up, a body of insu-
lating material having a resistor receiving chan-
nel and a central enlarged depression communi-
cating with- said channel, terminal members
embedded in the body of insulating material and
substantially closing the ends of the channel, a
central terminal member received in said en-
larged depression and having arms projected into
the channel, compressible resistor elements in
the channel confined between the first mentioned
terminal members and the central terminal
member arms, and a stylus carrier pivotally 115
mounted from the body of insulating material
and having a part engaged with the arms of
the central terminal member but insulated there-
from.

8. A phonograph pick-up comprising a body of 120
insulating material having a channel opening
from one surface thereof with its ends substan-
tially closed and having an enlarged central re-
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‘cess also opening from said surface and com-

municating with the channel, compressible re- 125
sistors received in said channel with their outer
ends engaging the closed outer ends of the chan-
nel, a member positioned in the enlarged ceniral
recess and engaging the inner ends of the com-
pressible resistors to maintain the same spaced 130
from each other, a stylus carrier, a transverse
arm on the stylus carrier received in a groove
formed in said surface of the body of insulating
material, whereby the stylus carrier is pivotal
about an axis substantially perpendicular to but 135
spaced from the axis of the compressible resistors,
part of said stylus carrier being engaged with
the inner ends of the resistors through the mem-
ber maintaining the same spaced, and a cover
member secured over the said surface of the
body of insulating material to close the resistor
channel and the groove in which the stylus arm
is journalled.

9. In a phonograph pick-up a pivotally mount-
ed stylus carrier, a stack of carbonaceous discs
at each of two opposite sides of the stylus car-
rier, said stacks of discs providing compressible
resistor. elements and being substantially axially
aligned with their inner ends bearing against a
carrier part spaced from the pivotal axis of the 150
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carrier, and means engaging the outer ends of
the stacks of carbonaceous discs and co-acting
with said carrier part to maintain the stacks
of discs in a predetermined state of compression,
substantially medially of their range of compres-
sion, so that the resistor elements have constant
resiliency to insure a positive response on the
part of the resistor elements to vibratory dis-
placement of the stylus carrier and a constant
relationship between the variation in ohmic re-
sistance of the elements and the displacement of
the carrier.

10. In a phonograph pick-up, a supporting
body having an axially straight channel, adjust-
able abutments at the ends of the channel,
spaced electrically connected walls carried by the
supporting body and projecting into the medial
porticn of the channel, a pair of opposed com-
pressible carbon pile resistor elements in the
channel, one between each asbutment and the ad-
jacent wall, and & vibratory stylus carrier having
a part disposed between the spaced walls and
bearing thereagainst, said walls having the same
freedom of movement in either direction from
any initial position as determined by the adjust-
ment of the compressible resistor elements to be
freely movable with said stylus carrier part with-
out affecting the response of the compressible re-
sistor elements to vibration of the carrier.

11. In a phonograph pick-up, a stylus carrier
mounted to oscillate about a fixed axis, a pair
of opposed compressible resistors arranged to
bear against opposite sides of.the stylus carrier
at a distance from its axis of oscillation and each

: 1,043,873

comprising a stack of carbonaceous discs, a4 cenl~
ter terminal member to electrically connect the
adjacent inner ends of the resistors independent-
ly of the stylus carrier, said center terminal mem-
ber having spaced walls, one disposed between
each resistor and the stylus carrier part against
which the resistors bear, said walls being mount-
ed 50 as to have the same freedom of movement
in either direction from any initial position as
determined by the adjustment of the resistors,
and means at the outer ends of the resistors to
place the same in equal states of compression sub-
stantially medially of their range of adjustment
so that the resiliency of the compressible resistors
is made available to insure unassisted a positive
response on the part of the resistors to vibratory
oscillation of the stylus carrier.

12. In a phonograph pick-up, a stylus carrier
mounted to oscillate about a fixed axis, a pair

of opposed compressible resistors one at each side

of the stylus carrier with their adjacent inner
ends bearing against a carrier part spaced from
its axis of oscillation, said compressible resistors
having and being capable of obtaining an identi-
cal resistance at a given pressure throughout a
long period of operation, and means at the outer.
ends of the resistors adjustable to place both
resistors in a state of compression substantially
medially of their range of compression so that
the inherent resiliency of the compressible re-
sistors is made available to insure a positive re«
sponse on the part of the resistors to vi~ratory
oscillation of the stylus carrier.
LYNN H. MATTHIAS.
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