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PATENT OFFICE.

WARREN D. HOUSE, OF KANSAS CITY, MISSOURY

RADIO LOUD SPEAKER.

Original application filed May 2, 1923, Serial No. 636,203.

Divided and thig application filed November 7,

1927. Serial No. 231,440.

My invention relates to improvements in
radio loud speakers. It provides a novel ap-
paratus for converting radio waves into sound
waves. This application is a division of my
application for an improvement 1n radio te-
lephony, filed May 2, 1923, Serial Number
636,203. .

One object of my invention is to provide
a loud speaker for crystal sets, which elimi-
nates batteries, head sets and tubes; which
converts radio waves with a minimum of dis-
tortion, which is cheaply installed and re-
quires no expense for upkeep or operation;
and which can be installed and operated by
an unskilled person. o

My invention contemplates the utilizing of
electrolytic action hetween tiro sourid produc-
ing members, and so controlling the electro-
Iytic relationship hetween such members by
the radio waves, as to produce sound waves
corresponding to such waves. It further con-
templates the effecting by an extraneous force
of continuous movement Between two sound
producing members having a rubbing or drag-
ging relationship which tends to efloct move-
ment of one from the other, such relationship
being controlled by radio waves, in a manner
such as to convert them with amplified effect
into sound waves.

Such rubbing or drageing relationship be-
tween the two sound producing members may
be frictional engagement by direct contact
or interposed means. Or it may-be by polar-
ity relationship through attraction or vepul-
sion hetween the members, effected by electric
or magnetic relationship, power being used
for eflecting the rubbing or dragging rela-
tionship, and the action of such power deing
controlled by the radio waves.

My invention further provides novel means
for amplifying the sound waves either by
connecting one of the sound producing mein-
bers with an amplifying member, such as a
diaphragm, sounding board or hoérn, or by
providing one of the sound producing mem-
bers with a sufficient area “or the purpose.

My invention further Pprovides for connect-
ing one of the rubbingly or draggingly re-
lated sound producing members with the
styluslever of an ordinary phonograph Tepro-
-Qucing sound box and amplifying the sounds
therefrom in the usual manner. [t further

contemplates using as the extraneous power

for effecting the dragging relationship the
motor of the phonograph,
sound box and horn of the phonograph for
amplifying the sound waves, in’ which event

and the tone arm, ;

the phonograph in addition to its usual fune-

tions of playing records of the lateral or ver-
tical cut type, could also serve as a loud speak-
er to operate in conjunction
tal or tube radio receiving sets, R

My invention further provides for utilizing
shafts of the phonograph motor having dif-

ferent speeds for respectively playing récords
‘and  reproducing radio wave transmitted

sounds, ) .

My invention further provides a novel at-
tachment that imay be applied to any ordinary
phonograph for obtaining the required power
for converting the radio waves into amplified
sound waves, the attachment embodying the
sound amplifying means, . »

My invention further provides a novel, sim-
ple attachment adapted to be applied to the
motor of any usual
taining the conversion of the radio waves, and
having means by which one of the sound pro-

type phonograph for ob-

with either crys- -

10

7

ucing draggingly related members may be,

connected with the stylus lever of the sound
box of the phonograph, whereby. the .sound
waves can be amplified in the tone arm and

orn of the phonograph, witHout any altera-

80

tion of or special provision in the phonograph

construction for such use,
My invention
trolytic member for co-operating with the
movable sound producing member.
The novel features are heteinafter fully de-
scribed and claimed. - .
Fig. 1 is a perspective view, broken away,
of a phonograph provided with my improve-
ment. :
¥ig. 2 is a vertical sectional view of the
same. C
Fig.

3 is an enlarged section on 8—3 of-
Fig. 2. : o ’

provides further a novel elec- -

95~

Fig. 4 is an enlarged vertical section of the 5

electrolytic blocl: and its holder.

Fig. 5 is an erlarged sectional Niew of the
pole changer. - ’

Fig. 6 1s an enlarged perspective viéw of
the needle electrode shown in Fig. 1.

Fig. 7 is an enlarged sectiona] view of &

100
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sound box in connection with the needle elec-
trode and electrolytic block. )
Fiu. 8 is a vertical sectional view showing
the hiockholder mounted on the record sup-
8 porling shaftofa phonograph motor.
© " Fig. 9is a diagram of a circuit to which my
invention is applied, and which pertains to a
tube set. o
Fig. 10 is a diagram of a crystal set circuit
10 to which my invention is applied.
ig. 11 is a _perspective view of the attach-
ment adapted for using with an ordinary
phonograph, and which uses the motor there-
of for extraneous power, and which employs
15 the sound box, horn and tone arm thercof for
sound amplification. )
Fig. 12 is a verticai section of what 14
shown in Fig. 11. K o
"Fig. 13 is an enlarged vertical sectionui
20 view of the shaft attaching mechanisin shown
in Fig. 11 and Fig. 12.
Fig. 14 is an enlarged section on 14—14
of Fig. 11. -
Fig, 15 is an enlarged perspective of the
4 needﬁe' electrode shown in Figs. 11 and 12.
Fig. 16 is a perspective view of an attach-
rent of my invention which can be used with
ordinary phonographs and derives its ¢x-
truneous power from the record supporting
i0 shaft, thereof, and which embodies a sound
box and horn. o )
Fig. 17 combines an elevation and a dia-
grammatic view of a modification thch em-
ploys power operated electro-magnetic means
# for converting the radio waves into souand
waves. .. ‘ ‘ \ oo
Similar reference characters designate
gimilar.parts in the different views.
‘Figs. 1 to 3 illustrate a phonograph pro-
40 ' vided with my improvement. 1 designates an
ordinary phorograph box "or -case having
therein a horn 2 connected to-an outer tubu-
lar bracket 3, which supports an oscillatable
tone awrm 4 carrying a sound box 5 adapted
45 in the position shown in solid lines in Fis.
9 to play vertical cut records, and arranged,

in an ordinary manner to be swung to the-

position shown in’dotted lines for plavine

lateral cut records.

s0 © Supported in the usual manner. i k.
under side of tlie'lid of the box 1 is an ordi-
niey spring motor 6, which for playing rec-
ords and also for providing extraneous power
to convert the radio waves into sound waves,

s5-has a high speed record table supporting -

staft 7 and a slower shaft 8 for supplying
jrwer to the radio mechanism to be described.
“iiie’ shafts ?'and 8 are.geared together and

o

ssual manner. % ~
. The motor 6 is provided with' the usual
zoveknior 9, adaptéd: for dxternal regulation.
Bemovably mounted on the upper end of
thc'Bhaft 8 is thé-tubular I6wer end of the
$6 stem 10 of the eiectrolytic blockholder, Fig.

e the spring barrel of the motor 6 in the

1,690,011

4, the lower end of which has a noteh for
receiving a transverse pin 11 in the shaft 8.
The block holder 10 carries an clectrode plate
12, preferably zinc, on which is mounted the
electrolytic block 13, preferably plaster of
Paris, or other porous substance, embody-
ingan electrol%te, which may be salammoniac
alone, or combined ‘with sodium phosphate
and bichloride of mercury absorbed by the

* block 13 when in solution.

The holder 10 has an upwardiy extending
stem 14, which extends through holes pro-
vided centrally in the plate 12 and block

‘13, and which on its threaded upper end has

mounted removably a nut 15 which beacs
on the top of the block 13, and is preferably
of material electronegative with relation to
the electrolyte and plate 12, such as nickel,
iron or brass nickel plated or other suitable
material. The positions of the electroposi-
tive and the electrornegauive members may

70

75

80
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be reversed, but it is very important that

the radio waves which pass through the block
13 from one electrode 12 to the.needlé elec-
trode 16, adapted to be mounted in the socket
of the stylus lever 17 of the sound box 5,
shall pass in the proper direction with rela-

.lion to the electric current passing constant-

ly between the plate’12 and the nut 15, in
order to get the loudest sounds.  The block
13 in its best condition is quite dry, it being
necessary to moisten that portion of it which
carries the needle electrode 16 only sufficiently
at times to provide some moisture for strong
electrolytic action. B
The electrode needle 16 is preferably elec-.

9o

100

tronegative -with respect to the el‘ectrolyte,‘-"

such as nickel or German silver. .

For guiding means for the electrode 16, the
upper side of the block 13 may be provided
with concentric grooves 18 in which the ball
end of the needle electrode travels, when the
block 13 is rotated with the shaft 8. 'If the
plate 12 is carbon or other electronegative
material, the nut 15 should be zin¢. or other
electropositive material with relation to car-
bon. The direction of thé radio waves
through the block should then be reversed to
obtain the loudest sounds. The block 13
should be of nonconductive material, or at
least a poor eonductor to.obfain the best
effect. -

The sound box 5 is arranged to swing on
a horizontal Ein 19 in the tone arm 4, and
it has.releasably attached to it one end of a-
coil spring 20, the other end of which is at-
tached to a pin 21 in the tone arm, the ten-
sion of the spring being such as will have the
needle 16 press against the block 13. - When
a record 18 to be played, the spring is de--
tached from the sound box. The spring can
be dispensed with in playing the radio, bt
not with as loud effects. ,

~An ordinary crystal detector 22 may be

mounted on the box 1 and connected in cir-
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cuit with 4 resistance element, preferably in-
ductive, as an ordinary ear phone 23, the
terminal wires 24 and 25 of which are con-
nected to binding posts 26 and 27 on the
box 1. ‘

In the box 1 may be mounted a tuning ele-
ment, such as a tuning coil 28 having the
usual slide contact 29 having an operating
rod 30 extending outside the box 1, Fig. 1.

For changing the direction of the radio
waves through the block 13, a simple pole

,cha,nger is provided consisting of an insula-

‘ion block 31, Fig. 5 mounted in the wa.l of
ihe box 1, and having therein two separated
contact tubes 32 and 33 to which are respec-
tively connected - conductors 34 and 35, which
respectively connect with the clectrode needle
16 and the electrode plate 12.

Adapted to slide in and conductively en-
gage the tubes 32 and 33 are two contact pins
36 and 37 mounted in an insulation block 38
and respectively connected by conductors 89

“and 40 with the binding Dosts 26 and 27. By

reversing the pins with respect to the tubes
32 and 83, the direction of current through
the block 13 is reversed. The proper connec-
tion with the polc changer is determined by
The ear phone 23 should have high re-
sistance, as should the Llovk 13, #ay of one
thousand or more ohms, and they should be
connected in multiple, with the deteetor and
ground, , D :
On the box 1 are binding posts 41 and 42

“to which are respectivel connected an nerial
Yy

conductor 43 and a ground conductor 44,

45 is the speed regu liting motor lever, and
46 the stop lever for engaging the record
table 47; - :

. In Fig. 8, the holder 10 is shown mounted
on the shaft 7 over the record table. The
block 13 may be used in this way, by slowing
down the motor. As the speed required for
the block 13 under the electrode 16 nay be
very slow, it is best to remove the record table
47 and mount the holder on the shaft 8, as
shown in Fig. 1. 'The speed of rovolution
neced not be more than two or three times 2
minitte for the block 13. Loud sound waves
will be produced at this speed. and the motor
will not require frequent, winuing for play-
ing the radio mechanisn, ,

In Fig. 10 is shown an ordinary crystal sot

‘eircuit which includes the pole changer, elec.-

trodes 12 and 16, block 13 and holder 10. The
coil 28 is connect . as usual with ground by a
conductor 48 atiuched to the binding post 49.
A conductor 49 connects the sliding contact
29 with the binding post41. A conductor 50
connects the binding post 41 with the detector
22. A conductor 51 connects the . binding
post 27 with the binding post 42. A conduc-
tor 52 including a phone condenser 53 may
ronnect the binding posts 26 and 27. A con.
ductor 54 connects the detector 22 and post 26,

Radic waves passi g from the aerial con-

1,690,011
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ductor 43 through the binding post 41, con-
ductor 50, detector 22, conductor 54, and post
26 will divide, some waves passing
the phone 23 by conductors 24 and 23 to the
binding post 27, and others passing to the lat-
ter through the conductor 39, pin 36, tube 32,
conductor 34, contact 16,
holder. 10, conductor 85, tube 33, pin 37, and
conductor 40.  KFrom the binding post 27, the
waves will pass to ground through the con-
ductors 51 and 44 and post 42,

In passing through from the clectrode 16
to the block 13, or the reverse, depending on
the adjustinent of the poie changer, the radio
waves will be converted into sound waves, if
the block 13 is revolved in contact with the
electrode 16, and the sound waves will be am-

‘plified in the usual manner by the diaphragm

55 of the so md box 5, the tone arm 4, tubular
bracket ¢ .ad horn 2. -

To play a record of the vertical cut type,
the, electrode needle 16 is removed from the
lever 17 and a phonograph needle .56, Fig.
2, substituted therefor, By positioning the
sound box as shown in dotted [ines in Fig. 2,
u/lz’teru,l cut record may be played.

In Fig. 9, is «hown a diagram of a tube set
circuit having a well known hook-up, which
needs no further description than to say that
the sound producing clements are connected
to the phone binding posts 41 and 42 of the
cirenit in the same manner as shown in Rig.
10, the pole changer contact pins being c¢on-
tected to the binding posts in multiple with
the usual head set 57, which will serve the
function of the induetive electromagnetic
resistance e.cment, corresponding in function
to the car phone 23, while the sound produe-
ing elements of my invention and the soun
amplifying means employed will serve as a
lowd speaker for the tube sct. ,

From the above it will De understood that
the phonograph shown in Figs. 1 and 2 is
specially equiwped for playing vecords and
for operatin. Ny improvéd radio wave con-
verter, the motor having 'means for support-
g and revolving a record table and the eloc-
tro.ytic block holder, and that the change
from one operation to the other may be read-
ity accomplished by an unskilled person,

To operate the fadio mechanism, it is bt
necessary to wind the motor with the usual
erank 58, place the holder 10 on the shaft 7 or
8 with the block 13 and plate 12 on the holder,
place the electrode needle 16 in the lever 17
and in one of the grooves 18, connect the
spring 20 to the sound box 5, dtart the motor,
thereby revolving the hiock 13 against the
needle electrode 16, adjust the detector 92 and
tune in with the rod 30 and contact 29 as
usual.

In Figs. 11 and 12 is illustrated an attach-
ment of my inventiop wdapted to be quickly

attached to ‘the table supporting shaft of

phonographs in use for rotating the block 13,

block 13, plate 12,

through
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. hole 76 adapted to receive the

4

and which has means by which the electrode
16 may be connected with the sound box lever
of the phonegraph, whereby the tone arm and

* horn of the latter may be used for amplify-

ing the sounds converted from the radio
waves. i

The attachment has a stand compris.ng a
base 59 provided with feet 60 having on their
bottoms insulation pads, of felt or soft rub-
ber 61 adapted to rest on the top of the phono-
graph when the record table of the latter is
removed. 'The stand has a standard 62 on
the buse, having a lateral slot 62*, and a
vertical hole intersecting the slot, and hav-
ing rotatable in it a sleeve 63, to which is se-
cured and rotatable therewigh in the slot 62*
a pinion 64, which meshes with a gear wheel
65 having a vertical tubular hub 66 rotatable
on a vertical stud 67 extending upwardly
from the base 59. .

The gear 65 has an upwardly extend.ng
threaded stem 68 extending through the elec-
trode plate 12 and the electrolytic block 13,
the plate 12 resting on the gear and the block
on said plate. A nut 15 1s mounted on the
stem 68 and bears on the top of the block
13, the parts being assembled and correspond-
ing to the parts shown in Fig. 4. For effect-
ing turning of the sleeve 63 and the pinion 64,
the upper end of the sleeve has end slots 69 in
which is slidable a pin 70 mounted in a rod

71 loosely fitted in and vertically slidable in.

the sleeve 63, and having its lower end loose-
ly fitted in a hole in the upper end of a block
of insulation 72, to which the rod 71 is at-
tached by a cross pin 73, Fig. 13. The lower
end of the block 72 is tightly fitted ‘in the
upper end of a vertical tube 74, which is se-
cured to the block 72 by a pin 75. The lower
end of the tube 74 is preferably slotted so as
to expand and contact, and adapted to fit
tightly on and havea driving connection with
the upper end of the usual record supporting
shaft 7 of the phonograph. The base 59 hasa
shaft 7 and
the clutch tube 74. The upper end of the
rod 71 has a collar 77 mounted thereon,
which the rod 71 may be pulled upwardly to
disengage the tube clutch 74 from the shaft
7, and also for effecting connection between
the two. The insulation pads 61 and block
79 insulate the device from the metal top

. and other parts of the phonograph, when

({8

snch parts are conductive.

When the sound box is disposed for play-
ing lateral cut records. as shown in Figs. 11
and 12, the needle electrode 16 is mounted in
the lever 17 in an inclined downward position,
and Fla,eed with its ball end in either groove
18 of the block 13. In this inclined position
of the electrode, jhe drag of the block 13
thereon will tend to swing the lever 17 so as
to bodily move the diaphragm. i

For connecting the ncedle electrodqs] 16 in
circuit, and also to press it against the block

by.
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13, it has releasably attached to it the upper
end of a coil spring 78, or the spring may
be releasably engaged with the lever 17. The
lower end of the spring 8 is attached to a
metal plate 79 fastened to the base 59, but in-
sulated from it by insulation 80, Fig. 14. A
binding post 81 mounted on the plate 79, and
a binding post 82 is attached to the base 59
' conductive relation to the metal base and
stud 67 and the plate 12.

An ordinary ear phone 23 may have its
terminal wires 24 and 25 respectively con-
nected to the posts 81 and 82. Conductors 83
and 84 are ‘adapted to respectively connect
the binding posts 81 and 82 with the phone
binding posts of a crystal or tube set.

In operating the attachment just described,
the clutch tube 74 being connected to the shaft
7 is rotated by the latter, thus turning the
block 13 under the electrode 16, as described.
The radio detected waves from the receiving
set passing through the block 13 to or from

- the electrode 16, will when the block is ro-

tated produce sound waves, which will be am-
plitied by the diaphragm, tone arm and horn
of the phonograph to which the attachment is
connected. Upon removing the attachment
and substituting therefor a record table and
record and a phonograph needle for the elec-
trode 16, the phonograph can be used to play
records. :

Another stud 67, Fig. 11, having the same
radial distance from the axis of the pinion 64
as the other stud 67, may be used on which to
méunt the hub 66 of the gear 65, when it is
desired to shift the base of the stand to avold
any projection on the top of the phonograph
thntdmight be in the way of the feet of the
stand. '

The modification shown in Fig. 16 is adapt-- ‘

ed for driving connection with the record sup-

orting shaft 7 of phonographs in use, and
is of similar construction to the attachment
described, excepting, the attachment is pro-
vided with a sound box 5, the lever of which
carries the electrode 16, the sound box being
mounted in an amplifying horn 86 pivoted to
swing vertically and laterally on a standard
87 supported on the base 88 of a stand cor-
responding to the one already described. The

other parts are constructed and operate in’

the same manner as described with respect to
the other attachment, so far as concerns the

means for driving the block from the shaft 7 .

of the phonograph. A binding post 89 is
mounted on the horn 86, if the latter is.wood
or other nonconductive material. The post
89 is connected by a conductor 90 to the sound
box which is metal, as is the lever 17. A
binding post 91 is attached to the base of the

stand, and conductors 92 and 93 may respec-,
tiveiy connect the posts 89 and 91 with the

phone posts of a receiving set. When the
phonograph is operated to turn the block 13,
the counds produced by the needle 16 and
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block 18 from radio waves will be amplified
in the horn 86. A coil spring 94 may be con-
nected to the standard 87 and the horn 86 for
pressing the electrode 16 against the block 13,
if desired.

The modification shown in Fig.b17 effects

conversion of radio waves into sound waves
electro-magnetically, A rotary permanent
magnet 95, adapted to be turned by a crank
96, and having a disk head as one pole is mag-
97 having one end
of opposite polarity resting against the pe-
riphery of the disk head, the other end of the
lever being attached to a diaphragm 98 of any
ordinary sound box. A high resistance wind-
Ing 99 encircles the lever 97 adjacent to the
disk and has its terminals connected with the
phone binding posts of any radio receiving

set, as, for example, the crystal set, the circuit,

of which is shown 1n Fig. 17, and which is a
well known hook-up.

If the crank 96 is turned, the attraction of
the magnets 95 and 97 for each other will
drag the lever magnet so as to effect a strain
in the diaphragm. Radio waves passing
through the winding 99 in a direction su.a
as to demagnetize the lever 97 or change its
polarity, will reduce the attraction of the
magnets for each other, and will decrease the
drag, so that the diaphragm will retract and
make sound. The sound waves produced by
the diaphragm will correspond to the radio
waves which cause them. .

It will be noted that in the different forms
of my invention shown that the moving rela-
tionship between the two sound producing
members is effected by an extraneous force
which moves one member which is drag-
gingly related to the other, as by being in fric-
tional contact therewith. This extraneous or
external force in being applied to effect the
relative movement provides a relatively

‘strong power, through the utilization of

which loud sounds may be produced by the
sound producing members, the radio waves
merely controlling such power so as to pro-
duce sounds which correspdnd with the radio
waves.

The extraneous force used to effect the con-
tinuous movement of one of the sound pro-
ducing members relatively to the other for
storing energy, may be directly applied man-
ual power,as in Fig. 17, or it may be derived
from any suitable motor operated by spring,
electrie, hydraulic or gravitational means.

Where the two sound producing members
are electrolytically related. as by ene being
or containing electrolytical material, the ex-
traneous force is employed to vary this rela-
tionship, by continuously moving one with
relation to the other, <o as to present con-
stantly fresh contacting surfaces, wherchy
the radio waves may so control the electro-
lytie relationship as to convert radio waves
into sound waves corresponding thereto,

-relative to the electrode 16.

5

It will be noted that in the different forms
of my invention having a diaphragm oper-
ated by a lever, that the sound producing
member which is attached to the lever en-
gages the other sound producing member in
a manner such that the latter will drag or
tend to drag the lever in a direction at -an
angle to the diaphragm and the axis of the
lever, whereby the lever bodily moves the dia-
phragm, and, of course, the maximum move-
ment of the diaphragm, and the loudest
sounds will be produced and amplified, when
this angle is a right angle relative to such
lever axis.

Asshown in Figs. 6 and 15, the needle elec-
trode 16 is bent and has a relatively large con-
tact portion for engaging the ‘electrolytic
block, and has its other end portion other
than circular in eross section, the cross sec-
tion shown being triangular, whereby when
the electrode 16 1s mounted in a stylus holder
having a similarly shaped socket, and the
sound hox 5 is in the lateral cut record playing
position. shown in dotted lines in Fig. 2 and
i Figs. 11 and 12, the spring pressure or
gravity which holds the needle electrode 16
in firm contact with the block 13, will not
tend to turn the needle clectrode or stylus elec-
trode in its holder from the inclined position
of the electrode shown in Fig. 11.

“The bent form of the needle electrode 16
enables it to have its ball contact end in sub-
stantial alinement with and between the axis
of the stylus lever 17 and the axis of rotation
of the block 13, wherehy the niost effective
dragging action is obtyined by the block 13
The bent form
of the electrode 16 further affords in it a
limited spring action, whereby the electrode
is held against the block 13, even when vio-
lent radio wave conversion is heing cffected.
This enlarged rounded end of the electrode
reduces its liability to chatter or unduly wear
the block 13, while presenting a relatively
large surface contact for clectrolytic action,
much greater than would he the case, if the
rounded end portion were of no greater di-
ameter than the shank that can enter the
styvlus socket of an ordinary sonnd box lever.,

By having the electrolviic block 13 pro-
vided with electrode guniding means, such as
the grooves 18, the electrode 16 is held in one
path of teavel against the block 13, and 1
have found that this greatly increases the
loudness of the sounds which are radio de-
rived.

The grooves 18 of different diameters are
provided so that if one groove becomes mm-
cduly rough or worn, the clectrode 16 muy be
operated in the other groove, thus extending
the period of utility of the block. The dif-
ferent grooves are provided also to enable the
electrode to travel in the groove of smaller
diameter when the block 13 is mounted on the
fast moving shaft 7. or when the motor can
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not be slowed down sufficiently to provide the
proper relationship of speed between the
block and electrode 16.

The shafts 7 and 8, as shown in Fig. 1, are
disposed with reference to the axis of the tone
arm 4, in positions such that the record play-
ing stylus 56 and the electrode 16 shall have

_ their most effective positions with relation to
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the record and the hlock 13 respectively.

With relation to the attachments shown in
Figs. 12 and 16, one reason for mounting the
block 13 on the reducing gear 65 having its
axis eccentric to the shuft T,is to provide rea-
tively slow speed of revolution as compared
to the speed of the record revolving shaft 7,
thus reducing wear hetween the block and
electrode, and also redneing the rubbing
sound hetween them so as to render it inau-
dible at a very short distance. Another obh-
ject of mounting the block on the gear 65, 15
that it will give a planetary adjustment of
the block around the shaft 7, by circunifer-
entially adjusting the «tand base 59 around
the shaft T, whereby the needle clectrode 16
may be mounted in the most effective posi-
tion on the block 13, when the attachment is
mounted on phonographs having different
lengths of tone arnis. and different distances
between the axis of the tone armn and that of
the shaft 7.

The form shown in Fig. 16. which embodies
the sound hox and horn in the attachment,
ma_ be used in cazes where it is not practi-
cable or expedient to utilize the amplifying
means of the phonograph for carrying the
needle electrode and amplifying the sound
waves, as 1s done with the at{achment shown
in Figs. 11 and 12.

The cylindrical upper end of the record re-
volving shaft 7. Fig. 13 in modern makes of
phonographs playing disk records, s sub-
ctantially of a standard diameter for fitting
in the holes of different makes of records.
This feature in the record chafts makes such
cylindrical portions thereof particularly well
adapted for driving engagement with the
clutch tube T4 of t}{'e two types of attach
ments shown, the tubes heing slightlv resili-
ent adapting themselves roa:lily to shafts 7
and having these portions lightly varying
in diameters. 7he clutch tube T4 mny he ver-
tically adjustable for the purpose of adapt-
ing the attachment to phonographs in which
the record revolving shafts 7 estend different
distances above the tops of the phonograph
cases, and for the engagement and disengaye-
ment of the clutch tube T« with the shaft 7.
For the latter purpose, however «uch vertical
adjustment is not essential, as without ver-
tical adjustment of the tube T4 with relation
to the base H9. or 88. as the case may be. the
bas~ may L> lifted for disengagement of the
clutech tube 74 with the shaft 7. or forced
downwardly toeffect such engagement. \
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While the forms of my invgntion shown in
Figs. 1,2, 11,12 and 16 are particularly well
adapted for loud speaking purposes in asso-
ciation with radio waves rectified witht & con-
tact detector, such as a crystal,yor with a «in-
gle tube detector, they may also he used for
converting battery or electromagnetic tele-
phone currents into loud speaking, and this
under conditions which would prevent au-
dible sounds being produced were the recti-
fied radio waves substituted for the telephone
currents. This difference in ope -ation 1: due
to the difference in amperage between tele-
phone enrrents and radio waves. The am-
perage of the rectified radio waves is aimost
infinitesinial as compared with that of ord:-
nary telephone currents. It is far less than
a holt of lightning, which, while having tre-
mendous voltage, it is said, has insufficient am-
perage
principle involved in the operation of my in-
vention. and also that of the well known Edi-
«on chalk eylinder and electrolytic tape speak-
ing telegraphs, is the decomposition of the
electrolyte of one of the contacting rubbin
connd producing members by the electric
fluid which is passing through it. The greater
amount of decomposition, the greater will be
the -1ip of the metal contact on the electrolytic
member. anil 1 louder will be the sounds pro-
Queed. The decomposition of an clectrolyte
is proportionate to the amperage and inde-
pendent of the olectromotive force of the trav-
ersing clectrical fluid. Ordinary telephone
currents have almost immeasurably greater
amperage than radio waves, and, consequent-
ly. far greater electrolyte decomposing power.

The wet contact surface and broad contact
member rubbing thereon, of the well known
Edicon electro-motograph and chalk ¢ linder
chemical telephone, are well suited to t%e high
amperage and low potential of ordinary tele-
phone currents. but are wholly unsuited for
uee in copnection with radio waves, and when
so used, no audible results are obtained.

T discovered that to obtain practical au-
dible resiflts with radio waves of the magni-
tude obtained with rectification with a crystal
or single tube, it was pecessary to concentrate
the rectified waves to a very «mall contact
space, to as near a point as the inechanical
conditions of wear would permit, and to pre-
cent to the rectified waves at such point of
contact a very high electrical resistance, cor-
responding to and adapted for the very high
potential and minute amperage of radio
waves. ' :

To obtain snch relatively high contact re-
sistance and concentration, the block 13, as
hereinbefore stated, is used quite dry, and the
ball of the needle 16, as best shown in Fig.
12. has a shorter radius than the radius of the
groove 18 in the electrolytic block 13, thereby
providing practically a point contact and the
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very high contact resistance required for prac-
tical loud talking with crystal detected radio
waves.

As the frictional pull on the needle is the
sale regardless of the area of surface con-
tact, there is no decreasé in the length of vi-
brations of the needle due to the small sur-
face contact with the block.

A's telephone currents have relatively large
amiperage, the requirements, necessitated for
loud talking with crystal rectified radio
waves, may be ignored when using telephone
currents in connection with two electrolyti-
cally related contact members, and the Dest
results are obtained, in the use of telephone
currents, with a large contact area and a wet
electrolytic member, but with such a construc-
tion and conditions audible sounds will not
be produced with the use of crystal or simi-
larly detected radio waves.

What T claim is—

L. A radio loud speaker comprising two
relatively movable electrically conductive
members in frictional engagement with each
other, one of said members having electro-
Iytic properties, said members having be-
tween them a relatively high electriea) resist-
ance corresponding to the high potential and
adapted for the low amperage of rectified ra-
dio waves, sound amplifying means connected
to and operated by one of said members, and
means to effect relative movement between
the members, the electrolytic and other char-
acteristics of the electrolytic member being
such that electric currents of the magnitude of
those produced in a radio receiving circuit
by a crystal detector or a single vacuum tube
detector will serve to vary the friction be-
tween said members and fhereby produce a
clearly audible signal.

2. A loud speaker comprising a ro-atable
electrolytic member having a eircular conren-
tric guide, a metal electrode in direct contact
with said guide and adapted for travel there-
on. sound amplifying means connected with
amdl operated by said electrode, and means
wherehy electric currents “may be passed
through the eclectrode and said »otatable
member. ‘

3. A loud speaker comprising a rotatable
member having a circular concentric groove,
a metal electrode in direct frictional contact
with and adapted to travel in said groove, and
means for passing clectrie currents through
the electrode and throngh said movable mem-
Ler, the electrode and said movable member
having such characteristics that the paseage of
the current from one to the other varies the
friction therebetween.

4. A loud speaker comprising a rotatable
mewnber having a circular concentric guide,
a metal eleetrode in direet frictional contact
and adapted for traveling engagement with
said guide, and means for passing electric

currents .t}ll‘()l]éll the electrode and througy e

said movable member, the electrode and said

movable member having such characteristicg

‘that variations of the current fromn one to the

other tends to vary the friction therebetween.

5. A loud speaker comprising a rotatable
member having a substantially horizontal op-
erating surface, an electrode in frictional en-
gagement with said member, sound amplify-
ing means connected with and operated by
sald electrode, means for passing an electric
current through the electrode and said mov-
able member, and means whereby said mov-
able member may be detachably connected to a
vertical rotary spindle.

6. A radio loud speaker attachment for pho-
nographs having a rotary spindle and sound
box, said attachment comprising a support-
ing base, » rotary member mounted thereon,
means whereby said rotary member may be
operatively connected to the spindle of the
phonograph, an electrode adapted to be in-
serted 1n the sty.us holder of the phonoeraph
sound box and be positioned in frictional en-
gagement with said rotary member, and
means whereby electric” currents may be
passed through the electrode and throngh said
rotary member. :

7. A radio loud speaker attachment for pho-
negraphs having a rotary spindle and sound
bhox, said attachment comprising a support-
ing base, a rotary member mounted thereon,
means whereby said rotary member may be
operatively connected to the spindle of the
phonograph, an electrode adapted to be in-
serted in the stylus holder of the phonograph
sound box and be positioned in frictional en-
gagement with said rotary member, and
meatis whereby electric cnrrents may be
prssed through the electrode and through said
rotary member.

S A radio fond speaker attachwent for
phonographs having a rotary spindle and a
sonnd box,said attachment comprising a sup-
porting base, a votary member detachabiy
supported on said base, means for rotating
satd member, means for detachably connect-
g said fasi nwned means with the spindle
of the phonograph, an elecirode adapted to
be inserted in the stylus holder of the phono-
praph sonnd bex and be positioned in frie-
tianal cueagoment with aaid rotary meinber,
and vieans whereby an clectric cnrrent may be
pssed through the electrode and through said
rotary member, '

9. A vadio lond speaker attachinent for
phonographs having a sound box, said attach-
ment comprising a rotatable member, means
fur actuating the sae from a rotary part of
the phonograpl, an cectrode adapted to be
inserted in the stylus holder of the phono-
zraph sound box and be positioned in frie-
tional engagement with said rotatable mem-
ber and means whereby an electric current

70

78

80

90

05

100

105

1i0

115

120

125



8

may he passed
through the rotatable member.

phonograp
s sound box,
porting base,
substantially

10. A radio

said

rotatably moun

by

said electro
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through the electrode and

loud speaker attachment for

hs having a rotary spindle and

attachinent comprising a sup-

an electrolytic member having a
horizontal operating surface
ted on said base, means where-

lytic member may be opera-

10 tively connected with the phonograph spin-

whereby an electric current iy

dle. an electrode adapted to be inserted in the

stylus holder of the phonograph sound box

and be positioned in frictional engagemient
with said clectrolytic jrembor. and means
he passed
through the electrode and through said elec-
trolytic member.

In testimony whereot T have signed my
nae to this specification.

WARREN D. HOUSE.
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