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PATENT OFFICE. 
WARREN ID. HOUSE, OF KANSAS CITY, MISSOUR 

RADIO LOUD SPEAKER 

original application filed May 2, 1923, Serial No. 636,203. Divided and this application fied November 7, 
1927. 

My invention relates to improvements in 
radio loud speakers. It provides a novel ap 
paratus for converting radio waves into spund 
waves. This application is a division of my application for an improvement in radiote 
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. 
My invention contemplates the utilizing of 

electrolytic action between two sourid produc 
ing members, and so controlling the electro lytic relationship between 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 sounct 
producing members having a rubbing or drag 
ging relationship which tends to effect 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 dragging 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 repul 
sion between the members, effected by electric or magnetic relationship, power being used 
for effecting the rubbing or dragging rela 
tionship, and the action of such power being 
controlled by the radio waves. 
My invention further provides novel uneans 

for amplifying the sound waves either by 
connecting one of the sound producing mem 
bers with an amplifying member, such as a 
diaphragm, sounding board or horn, or by 
providing one of the sound producing men 
bers with a sufficient area or the purpose. 
My invention further provicies for connect 

ing one of the rubbingly or draggingly re 
lated sound producing members with the 
stylus lever of an ordinary phonograph repro 
ducing sound box and amplifying the sounds 
therefrom in the usual manner. It further 

serial No. 231,440. w 

contemplates using as the extraneous power 
for effecting the dragging relationship the 
motor of the phonograph, and the tone arm, 
Sound box and horn of the phonograph for 
amplifying the sound waves, in which event 
the phonograph in addition to its usual func 
tions of playing records of the lateral or ver 
tical cut type, could also serve as a loudspeak 
er to operate in conjunction with either crys tal or tube radio receiving sets. 
My invention further provides for utilizing shafts of the phonograph motor having dif 

ferent speeds for respectively playing records 
and reproducing radio wave transmitted sounds. 
My inv&ntion further provides a novel at 

tachment that may 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 

ro 

motor of any usual type phonograph for ob 
taining the conversion of the radio waves, and 
having means by which one of the sound pro ducing draggingly 
connected with the stylus lever of the sound 
box of the phonograph, whereby the sound 
waves can be amplified in the tone arm and 
horn of the phonograph, without any altera tion of or special provision in the 
construction for such use. 
My invention provides further a novel elec. 

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. 

Fig. 2 is a vertical sectional view of the says O. Fig. 5. 

related members may be 

3 is an enlarged section on 3-3 of 

80 

phonograph 

95 

Fig. 4 is an enlarged vertical section of the electrolytic block and its holder. 
Fig. 5 is an enlarged sectional view of the 

pole changer. - . 

Fig. 6 is an enlarged perspective view of 
the needle electrode shown in Fig.1. 

Fig. 7 is an enlarged sectional view of ?h 

log 
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sound box in connection with the needle elec 
trode and electrolytic block. - 

Fig. 8 is a vertical sectional view showing 
the lockholder mounted on the record sup 

S porting shaft of a phonograph notor, 
Fig. 9 is a diagram of a circuit to which my 

invention is applied, and which pertains to a 
ture set. o 

Fig. 10 is a diagram of a crystal set circuit 
10 to which my invention is applied fig. 1 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 thereof for sound amplification. . 
Fig. 12 is a verticai section of what is 

shown in Fig. 11. ." Fig. 13 is an enlarged vertical sectional 
20 view of the shaft attaching mechanism 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 
26 needle electrode shown in Rigs. 11 and 12. 

Fig. 16 is a perspective view of an attach 
ment of my invention which can be used with ordinary phonographs, and derives its ex 
traneous power from the record supporting 

50 shaft, thereof, and which embodies a sound 
box and horn. 

Fig. 17 combines an elevation and a dia 
grammatic view of a modification which e 
ploys power operated electro-magnetic means 

A6 for converting the radio waves into sound 
waves. . . . . . . Similar reference characters designate 
similar parts in the different views. 

Eigs. 1 to 3 illustrate a phonograph pro 
40 vided with my improvement. 1 designates an 

ordinary phonograph box" or case having 
therein a horn 2 connected to an outer tubu 
lar bracket 3, which supports an oscillatable 
tone arm 4 carrying a sound box 5 adapted 

45 in the position shown in solid lines in ES 
2 to play vertical cut records, and arranged, 
in an ordinary manner to be swung to the 
position shown in 'dotted lines for plaving 
lateral cut records. . so Supported in the usual manner. g., ti, 
under side of the lid of the box 1 is an ordi 
nary spring motor 6, which for playing re 
ords and also for Eg extraneous power 
to convert the radio waves into sound waves, 55-2s a high speed record table supporting 
shaft 7 and a slower shaft 8 for supplying 
Yet to the radio mechanism to be described. fic shafts 7 and 8 are geared together and 

is the spring barrel of the motor 6 in the 
{" '}sual manner. . . . . . . . - 

The motor 6 is provided with the usual aiyeffor. 9, adapted for external regulation. 
gally inted on the upper end of the shift 8 is the tubular lower end of the 

4 stem 10 of the electrolytic blockholder, Fig. 

block 13 when in solution. 

1,690,011 

4, the lower end of which has a notch for 
receiving a transverse pin 11 in the shaft 8. 
The block holder 10 carries an electrode plate 
12, preferably zinc, on which is mounted the 
electrolytic block 13, preferably plaster of 
Paris, or other porous substance, embody 
ing an city: which may be Salammoniac 
alone, or combined with sodium phosphate 
and bichloride of mercury absorbed by the 

t 

75 
The holder 10 has an upwardly extending 

stein 14, which extends through holes pro 
vided centrally in the plate 12 and block 
13, and which on its threaded upper end has 
mounted Ex; a nut 15 which bears 80 
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 naterial. The positions of the electroposi 
tive and the electroregauve members may 
be reversed, but it is very important that 
the radio waves which pass through the block 
13 from one electrode 12 to the needle 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 

8. 

90 

tion 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 
E. to moisten that portion of it which carries the needle electrode 16 only sufficiently 
at times to provide some moisture for strong electrolytic action. 
The electrode needle 16 is preferably elec tronegative with respect to the electrolyte, 

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 
send of the needle electrode travels, when the 
block 13 is rotated with the shaft 8. If the 
plate 12 is carbon or other electronegative 
laterial, the nut 15 should be zinc or other lo 
electropositive material with relation to car 
bon. The direction of the radio waves 
through the block should then be reversed to 
obtain the loudest sounds. The block is 
should be of nonconductive material, or at 115 
least a poor conductor to obtain the best 
effect. . . . . 

Th: Sound box 5 is arranged to swing on 
a horizontal E. 19 in the tone arm 4, and it has releasably attached to it one end of a 12. 
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 

405 

needle 16 press against the block 13. When 
a record is to be played the spring is de-125 
tached from the sound box. The spring can be dispensed with in playing the radio, but 
not with as loud effects. An ordinary crystal detector 22 may be 
mounted on the box 1 and connected in cir- 13u 
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cuit with a 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 may be mounted a tuning ele 

ment, such as a tuning coil 28 having the 
usual slide contact 29 having an operating 
rod 3? extending outside the box 1, Fig. 1. 
For changing the direction of the radio 

waves through the block 13, a simple pole 
EE is provided consisting of an insula 

tion block 31, Fig. 5, mounted in the wail of 
he 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 electrode 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 3 
and respectively connected by conductors 39 
and 40 with the binding posts 26 and 27. By 
reversing the pins with respect to the tubes 
32 and 33, the direction of current through 
the block 13 is reversed. The proper connec 
tion with the pole changer is determined by 

The ear phone 23 should have high re 
sistance, as should the block 13, say of one 
thousand or more ohns, and they should be 
connected in multiple, with the detector and ground. 
On the box 1 are binding posts 41 and 42 

to which are respectively connected an aerial 

S0, 

conductor 43 and a ground conductor 44. 
45 is the speed regulating motor lever, and 

46 the stop lever for engaging the recor table 47. 
In Fig. 8, the holder 10 is shown mounted 

on the shaft over the record talle. 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 may 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 revolution 
need not be more than two or three times a 
miniate for the block 13. Loud sound waves 
will be produced at this speed. and the motor 
will not require frequent winting for play 
ing the radio mechanism. 

In Fig. 10 is shown an ordinary crystal set 
circuit 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 attached to the binding post 42. 
A conductor 49 connects the sliding contact 
29 with the binding post 41. 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 
connect the binding posts 26 and 27. A cor 
ductor 54 connects the detector 22 and post 26. 

Radio waves passing from the aerial con 

i . . . . . . . . . . . . . 1,690,011. 3. 
ductor 43 through the binding post 41, con 
ductor 50, detector 22, conductor 54, and post 
26 will divide, some waves passing through 
the phone 23 by conductors 24 and 25 to the inding post 27, and others passing to the lat 
ter through the conductor 39, 36, tube 32, 
conductor 34, contact 16, bloc 
holder, 10, conductor 35, tube 33, pin 37, and 
conductor 40. From the binding post 27, the 
waves will pass to ground through the coin 
ductor's 51 and 44 and post 42. 

In passing through from the electrode 16 
to the block 13, or the reverse, depending on 
the adjustinent of the pole 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 ind box 5, the tone arm 4, tubular bracket : ...d horn 2. 
To play a record of the vertical cut type, 

hy electrode needle 16 is renoved from the 
lever 17 and a phonograph needle 56, Fig. 
2, substituted therefor. By positioning the 
Sound box as shown in dotted Iines in Fig. 2, 
it, literal cut record may be played. 

In Fig. 9, is shown a diagram of a tube set 
circuit having a well known hook-up, which 
Ieeds no further description than to say that 
the sound producing elements are connected 
to the phone binding posts 41 and 42 of the 
circuit in the same manner as shown in Fig. 
10, the pole changer contact pins being con 
nected to the binding posts in multiple with 
the usual head set 57. which will serve the 
function of the inductive electromagnetic 
resistance element, corresponding in function 
to the car phone 23, while the sound produc. 
ing elements of my invention and the sound 
all lifying means employed will serve as a 
lot speaker for the tube set. 

Froll the above it will be understood that 
the phonograph shown in Figs. 1 and 2 is 
specially 'quiped for playing records and 
for operatii. ny improved radio wave con 
vertel', the notor having means for support 
ing and revolving a record table and the elec 
trolytic block holder, and that the change 
froll one operation to the other may be real 
ily a 'complished by an unskilled person. 
To operate the radio mechanish, it is but 

necessary to wind the motor with the usual 
'i'ank 58, place the holder 10 on the shaft 7 or 
8 with the block 13 and plate 12 on the holder. 
place the electrotte needle 16 in the lever 17 
and in one of the grooves 18, connect th: 
R; 20 to the sound box 5, start the motor, thereby revolving the block 13 against the 
needle electrode 16, adjust the detector 22 and 
tline in with the rod 30 and contact 29 as usual. 

In Figs. 11 and 12 is illustrated an attach 
ment, of my inventiop adapted to be quickly 
attached to the table supporting shaft of phonographs in use for rotating the block 13, 

13, plate 12, 
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and which has means by which the electrode 
16 may be connected with the sound box lever 
of the phonograph, whereby the tone arm and 
horn of the latter may be used for amplify 
ing the sounds converted from the radio 
WWS. 
The attachment has a stand comprising 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 
renoved. The stand has a standard 62 on 
the base, 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 therewith 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 extending 
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 is 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 have a driving connection with 
the upper end of the usual record supporting 
shaft 7 of the phonograph. The base 59 has a 
hole 76 adapted to receive the shaft 7 and 
the clutch tube 74. The upper end of the 
rod 71 has a collar 77 mounted thereon, by which the rod 71 may be pulled upwardly to 
disengage the tube clutch 4 from the shaft 
7, and also for effecting connection between 
the two. The insulation pads 61 and block 
72 insulate the device from the metal top parts of the phonograph, when 
such parts are conductive. When the sound box is disposed for play 
ing lateral cut records, as shown in Firs. 11 
and 12, the needle electrode 16 is mounted in 
the lever 17 in an inclined downward position, 
and plaeed with its ball end in either groove 
18 of the block 13. In this inclined position 
of the electrode, the drag of the block 13 
thereon will tend to swing the lever 17 so as 
to bodily move the diaphragm. t 
For connecting the needle electrode 16 in 

circuit, and also to press it against the block 

1,690,011 
13, it has releasably attached to it the upper 
end of a coil spring 78, or the spring may 
be releasally engaged with the lever 17. The 
lower end of the spring 78 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 
in 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 

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 ann 
plified 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 
mount the hub 66 of the gear 65, when it is 
desired to shift the base of the stand to avoid any projection on the top of the phonograph 
Eight 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 
porting 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 tively 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 sounds produced by the needle j6 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 nodification shown in Fig. 17 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 
netically related to a lever 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 in 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 sun 
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 
AHS 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 correspond 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, 
electric, hydraulic or gravitational means. 
Where the two sound producing members 

are electrolytically related, as by one 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, so as to present con 
stantly fresh contacting surfaces, whereby 
the radio waves may so control the electro 
lytic relationship as to convert radio waves 
into sound waves corresponding thereto. 

5 

It will be noted that in the different forms 
of illy 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 
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 
nent of the diaphragm, and the loudest 
sounds will be produced and amplified, when 
this angle is a right angle relative to such 
lever axis. 
As shown 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 cross section, the cross sec 
tion shown being triangular, whereby when 
the electrode 16 is mounted in a stylusholder 
having a similarly shaped socket, and the 
sound box 5 is in the lateral cut record playing 
position, shown in dotted lines in Fig. 2 and 
in 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 electrode 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, whereby the most effective 
dragging action is obtained by the block 13 
relative to the electrode 16. 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 being effected. 
This enlarged rounded end of the electrode 
reduces its liability to chatter or undly wear 
the block 13, while presenting a relatively 
large surface contact for electrolytic action, 
much greater than would be the case, if the 
founded end portion were of no greater di 
ameter than the shank that can enter the 
stylus socket of an ordinary so ind box lever. 
By having the electrolytic block 13 pro 

vided with electrode guiding means, such as 
the grooves 18, the electrode 16 is held in one 
path of travel against the block 13, and I 
have found that this greatly increases the 
loadness of the sounds which are radio de 
lived. 
The grooves 18 of different dian eters are 

provided so that if one groove becomes un 
duly rough or worn, the electrode 16 may be 
operated in the other groove, this 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 notor 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 
arin 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 lock 13 respectively. 
With relation to the attachinents shown in 

Figs. 12 and 16, one reason for mounting the 
block 13 on the reducing gear 65 having its 
axis eccentric to the shaft 7, is to provide re:- 
tively slow speed of revolution as compared 
to the speed of the record revolving shaft 7, 
thus reducing wear between the block and 
electrode, an also redicing the rubbing 
sound between then so as to render it inau 
dible at a very short distance. Another oh 
ject of mounting the lock on the gear 65. is 
that it will give a planetary adjustment of 
the block around the shaft 7, by circun fer 
entially adjusting the stand base 59 around 
the shaft 7, whereby the needle electrode 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 aris, and different distances 
between the axis of the tone arn and that of 
the shaft 7. The form shown in Fig. 16. which embodies 
the sound box and horn in the attachinent, 
na, be used in cases where it is not practi 
calle or expedient to utilize the aluplifying 
means of the phonograph for carrying the 
needle electrode and a plifying the Sound 
waves, as is done with the attachment shown 
in Figs. 11 and 12. The cylindrical upper end of the record re 
volving shaft 7. Fir. 13 in modern makes of phonographs playing disk records. is sub 
stantially of a standard diarieter for fitting 
in the ioles of different nakes of records. 
This feature in the 'ecord shafts makes such 
cylindrical portions thereof articilarly well 
adapted for driving engage lient with the 
clutch tube 74 of the two types of attacl). 
ments shown, the tipes being slightlv resili 
ent adapting themselves realily to safts 7 and having these portions slightly varying 
in diameters. The clutch the 74 : y be ver 
tically adjustable for the lirpose of adapt 
ing the attachment to phonographs in which 
the record revolving shafts 7 extend different 
distances above the tops of the phonograph 
cases, and for the engagellient and (lisengage 
ment of the clutch tube 74 with the shaft 7. 
For the latter purpose, however such vertical 
adjustment is not essential, as without ver 
tical adjustment of the tube 74 with relation 
to the base 59, or 88, as the case may bt., the 
bas? may lifted for disengagement of the 
clutch tube 74 with the shaft 7, or forced 
downwardly to effect such engagement. 
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While the forms of my invention shown in 65 
Figs. 1, 2, 11, 12 and 16 are particularly well 
adapted for loud speaking purposes in asso 
ciation with radio waves rectified with a con 
tact detector, such as a crystal, or with a sin 
gle tube (letector, they may also be used for 
converting battery or electromagnetic tele 
phone currents into loud speaking, and this 
under conditions which would prevent au 
(lilile sounds being produced were the recti 
fied radio waves substituted for the telephone 
cirrents. This difference in operation is due 
to the clifference in amperage between tele 
phone currents and radio waves. The ail 

rage of the rectified radio waves is almost 
infinitesial as compared with that of ordi 
nary telephone currents. It is far less than 
a bolt of lightning, which, while having tre 
unendous voltage, it is said, has insufficient am 
perage to de compose a drop of water. The 
principle involved in the operation of my in 
vention, and also that of the well known Edi 
son chalk cylinder and electrolytic tape speak 
inst telegraphs, is the decomposition of the 
electrolyte of one of the contacting rubbin 
so ind producing lienbers by the electrica 
fluid which is passing through it. The greater 
anoint of deconposition, the greater will be 
the slip of the net all contact on the electrolytic 
cler, and , louder will be the sounds pro 

duced. The decomposition of an electrolyte 
is proportionate to the amperage and inde 
pendent of the electromotive force of the trav 
ersing electrical fluid. currents have almost immeasurably greater 
amperage than radio waves, and, consequent 
ly. far greater electrolyte decomposing power. 
The wet contact surface and broad contact 

neither rubling thereon, of the well known 
Edison electro-motograph and chalk cylinder 
chelical telephone, are well suited to the high 
alie rare and low potential of ordinary tele 
hone cirrents, but are wholly unsuited for 

use in connection with a ?li? waves, and when 
so used, no audible results are obtained. discovered that to obtain practical au 
dille resi?ts with radio waves of the magni 
tude obtained with rectification with a crystal 
or single tube. it was necessary to concentrate 
the rectified waves to a very small contact 
space. to as near a point as the rechanical 
conditions of wear would permit, and to pre 
sent 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 
WVeS. - 

To obtain sitch 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 
WaWeS. 

As the frictional pull on the needle is the 
same regardless of the area of surface con 
tact, there is no decrease in the length of vi 
brations of the needle due to the small sur 
face contact with the block. 
As telephone currents have relatively large 

amperage, 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 best 
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 I claim is 
1. A radio loud speaker comprising two 

relatively movable electrically conductive 
members in frictional engagement with each 
other, one of said members having electro 
lytic properties, said members having be 
tween them a relatively high electrical 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 thereby produce a 
clearly audible signal. 

2. A loud speaker comprising a ro' atable 
electrolytic menaber having a circular en ren 
tric guide, a metal electrode in direct contact 
with said guide and adapted for travel there 
on. sound amplifying means connected with 
and operated by said electrode, and means 
whereby electric currents may be passed 
through the electrode and said rotatable 
member. 

3. A loud speaker comprising a rotatable 
lenber having a circular concentric groove, 
a letal electroce in direct frictional contact. 
with and adapted to travel in said groove, and 
means for passing electric currents through 
the electrode and through said novable mem 
lier, the electrode and said movable member 
having such characteristics that the passage of 
tle cirrent from one to the other varies the 
friction the rebetween. 

4. A loudspeaker comprising a rotatable 
memler having a circular concentric guide. 
a metal elect role in direct frictional contact and adapted for traveling engagement with 
said guide, and means for passing electric 

currents through the electrode and through 
said movable member, the electrode and said, 
movable member having such characteristics 
that variations of the current from one to the 
other tends to vary the friction therebetween. 

5. A loudspeaker comprising a rotatable 
member having a substantially horizontal op 
erating surface, an electrode in frictional en 
gagement with said member, sound amplify 
ing, neans connected with and operated by 
said electrode, means for passing an electric 
carrent 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 loudspeaker attachment for pho 
nographs having a rotary spindle and sound 
hox, 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 in the stylus holder of the phonograph 
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 through said 
rotary member. 

7. A radio loudspeaker attachment for pho 
nographs having a rotary spindle and sound 
box, 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 positionel in frictional en 
gagement with said 'tary 1 ember, and 
nians whereby electric citri'ents may be 

ed through the elect rode and through said 
ary member. 
S. A radio loul speaker attachtiient for 

phonographs having a rotary spindle and a 
stilid box. said attachment coil prising a su}}- 
porting base, a rotary heliber detachably 
sported on sail lase, i.e.:2ns for rotating 
s::id member, uneans toi di la chaily connect 
is said last tied means with the spindle 
if tie phonograph, all elect role adapted to 
lie inserted in the stylis holder of the phono 
rail sotrict it v and be positioned in fric 

iirial enragilent with Cai rotary member, 
and leans whereby a electric current inay be 
passet} through this elect role and through said 
retary Jueme;". 

$). A radio loid staker attachinent for 
phonographs having a sound box, said attach 
inett contrising a rotatable member, means 
fract rating ties: line from a rotary part of 
the phonogral, an electrode adapted to be 
inserted in lie stylus holder of the phono 
graph sound box and be positioned in fric 
tional engagement with said rotatable mem 
beg and means whereby an electric current 
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may be passed through the electrode and dile, an electrode adapted to be inserted in the 
through the rotatable member. stylus holder of the honograph so ind box 

10. A radio loud speaker attachment for and be positioned in frictional engage (it 
phonographs having a rotary spindle and with said electrolytic ele). anti in eas 

5 sound box, said attachment comprising a sup- whereby an electric current may be asse 5 
porting base, an electrolytic member having a through the electrole aid through said elec 
substantially horizontal operating surface trolytic member. rotatably mounted on said base, means where- In testimony whereof I have signed ly 
by said electrolytic member may be opera- name to this specification. 

10 tively connected with the phonograph spin- WARRIEN I). H() USE. 


