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This invention relates to sound reproduc 
carriers, such for example as light films hav 
inga sound track thereon. . . . . . . . . 

: The object of this invention is to prevent 
or reduce disturbing phenomena which occur 
in the reproduction of sound records and par 
ticularly talking films which manifest them 
selves in such sound; reproduction in the 

. . . 2, 1929, Serial No. 396,882, and in Germany October 2, 1928. , 

and the loud speaker; . . . . . . . . 
. . . . . lustrates how a filter system may . . . 
be arranged between two successive -- 

10 loudspeaker or other sound amplifier con 
nected thereto, by continuous hissing and 
buzzing noises which are caused partly by 
small scratching on the flim strip and partly 
by fluctuating electrostatic influences which 

15 are produced by the record film, which is an 
insulator, in moving past the photo-electric ... Liuli, : cell in which there is produced by means of 
cellor other parts of the electrical circuits. 
Also, the disturbing noises may be caused by 
the small current fluctuations which are 

20 always present in electrical amplifiers and 
other devices which are supplied from an 
outside source of current. . . . . . . 
The object of this invention is to prevent 

the degree of blackening upon the film strip 

such disturbing noises from becoming percep 
25 tible in the loudspeaker or other sound re 

- producer, by means of the insertion of a 'low 
pass” electric filter circuit between the photo 
electric cell and the loudspeaker. The filter nected by a lead wire 5 to the positive pole 
circuit is sodimensioned that the alternating 

30 curre currents of a frequency above a definité 
amount, which give rise to disturbing noises, . 
are not allowed to pass as far as the loud 
speaker. It has proven to be the case that a 
frequency in the neighbo) -- 
10,000 per second is generally advantageous 
as such frequency limit. . . . . . . . . . . 

- an amplifying system more particularly 
uses with the electrostatic type of loudspeak 

40 er which is under certain circumstances quite 

character. . . 
... and advantages will more clearly appear from 

; : 45. - -- . . . 

The invention consis ch novel fea 

50 parts as may be illustrated and described 

Another object of the invention is to adapt particularly to . 

susceptible to current fluctuations of this . . . . . . . . . . . . . . . . quencies. . . . . 
Various further specific objects, features 

is, arrangements and combinations of 

the detailed description given below taken 
in connection with the accompanying draw ings which form a part of this specification. 

. . . 
Joser ENGI, of BERLIN-GRUNEWALD, GERMANY, ASSIGNOR. To ENGL PRODUCTs coR. 

PORATION, OF NEW YORK, N.Y., A ra - rury- - - - - - .. 

in connection with the apparatus herein dis 
tion and amplification of Sound from sound closed by way of exampie only and as illus 

trative of certain preferred embodiments. In the drawings, Fig.1 shows diagrammat 
ically as one example, an arrangement of the 
filter system between the photo-electric cell s s 

Fig. 2 illustrates; how 
-- stages 

of a multi-stage amplifier; and . . . . . 
Fig. 3 shows an example of the filter sy 

tem inserted between the last amplifier tibe 
of a multi-st 
speaker. age amplifier and the loud : 

In Fig. 1, 1 represents the photo-electric 
illumination which varies in conformity with 
the blackenings on the film F, a variable elec 
tric current whose intensity corresponds to 
at any particular instant. In parallel with 
the cell there is a resistance 2 and in series. 
therewith a resistance 3. 
tential for the photo-electric cell may bead 
justed by the shifting of a contact on the is 
potentiometer 4 to the most favorable value. 
The upper end of the potentiometer is con 
of a battery 6. The negative pole of this 
battery is shown as connected with the lower 
end of the potentiometer. A coupling capac 
ity 7 together, with a lead wire 8 connect the 
cell circuit with a filter circuit 9. This filter circuit may consist of several parallels ca 
pacities 10, 10, and self-inductances 11, 11.; 
The sizes of the capacities and self-induc 

tances of the filter are chosen in such away that, starting from the desired predetermined 
frequency limit, the filter has a very high impedance and accordingly becomes practigo. 
cally non-conducting for all higher fre 
The output terminals 12 and 13 of the filter 

lead to the cathode and grid of the first aim 
plifier tube 14. Between the cathode and grid 
of this tube there are connected, the resistance 
15 and the grid bias battery 16. To the first 
amplifier. in well; . . . . tube there is connecte 
known manner a second stage of amplifica 
tion with a tube 17 to which a loudspeaker 100. is 
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18 is connected. The tubes 14 and 17 may be 
suitably energied by “A” batteries, not shown, 
and by the battery 6 through reactances 19 
and 20, E. 

5 In Fig. 2 the After system is connected 
between two successive stages of a multi 
stage amplifier which may be connected to a 
hoto-electric cell as shown in Fig. 1. It will 
e understood that the connections shown in 
Fig.2 may be substituted for those shown to 
the right of the dot and dash line of Fig. 1. 
Also the connections shown in Fig. 3 herein 
after described may similarly be substituted 
in Fig. 1. As shown, the filter circuit is lo 
cated between the second from the last tube 
21 and the last tube 22. To the amplifier tube 
21 there is connected across a resistance 23, 
the positive pole of a hattery 24, whose nega 
tive pole is connected with the cathode of the 

20 tube21. The lead wires 25 and 26 conduct 
the output potential of the tube 21 to the filter 
circuit 27, which is constructed in a manner 
similar to the filter in Fig. 1. The lead wire 
28 is connected to the coupling capacity 29 

2 and the lead wire 30 is connected to the tube 
22 for the purpose of influencing the grid 
potential thereof. Between the cathode and 
the grid there is connected a resistance 31 and 
the grid bias battery 32. The loudspeaker 33 

80 is connected to the output connections of tube 
22 in any well known manner. 

This hook-up has various advantages in 
comparison with that of Fig. 1. In the first 
place not only the frequencies coming from 
the photo-electric cell above the predeter 
mined frequency limit are filtered out, but 
also. all those which originate from the suc 
ceeding t of applification with the ex 
ception of the last are eliminated. Further 

40 more the impedance of the filter at a fre 
queney above the predetermined frequency 
limit is considerably greater than that of 
the parallel resistance 31. This resistance being adapted to the impedance of the tube 

4, 22 is appreciably smaller than the parallel 
resistance 15 of the first tube 14 in Fig. 1. On 
this account it is advantageous to connect 
the grid circuit of the final tube 22 with the 
filter circuit, since the latter is less sensitive 

50 than the grid circuit of the first tube illus 
trated in Fig. 1 and fluctuations therein pro 
duce less total effect. 
A third example of the invention is illus 

trated in Fig. 3. In this case 41 is the last 
tube of a multi-stage amplifier which is con 
nected through a resistance 42, with a posi 
tive pole of a battery 43, the negative pole 
of which is connected to the cathode of the 
tube 4.1. The output of a photo-electric cell 

0 as shown in Fig.1 may be connected to the 
connections of tube 41. The fluctua 

tions, of potential of audio-frequency which 
have been amplified by the preceding tubes 
are conducted to the grid of this tube. The 

5 lead wires 44 and 45 conduct the fluctuations 

O 

s stable and 

connected to the filter in such a 

1,851,164 

of potential produced in the tube. 41 to a 
filter circuit 46. In the lead wire 45 there is 
inserted a polarization battery 48 which sup 
plies the polarization potential for a loud 
speaker 47, which is preferably of the electro 
static E. m It is thus apparent that there are ?hahyad 
vantages resulting from this arrangement 
particularly in connection with the use o 
electrotatie telephones and loud speakersy 
since electrostatie loudspeakers tire more in 
SE by high frequencies than electromagnetic or other types of loudspeak 
ers. Also the amplifiers are rendered more 

in operation. 
It is further apparent that an eficient ar 

rangement is provided for eliminating elec 
Ei St. E. fromit.al orces applied to the insulating rapidly mov 
ing film in passing through the A. 5 
apparatus. The E. s 
above described are particularly adaptable 
for eliminating these disturbances, since the 
larger part thereof are of high frequencies, 

In mycopending application Ser, Ng 
404496, filed November 2, 1929, covering di 
visional subject matter, certain electricacon 
nections for a photoelectric cell in soundre 
production apparatus are claimed and dis 
closed in detail. 
While the invention has been described in detail with respect to certain particular pre 

ferred examples which give satisfactory re 
sults, it will be understood by those skilled 
in the art that various changes and modifi- to 
cations may be made without departing from the spirit and scope of the invention, and it 
is intended therefore, to cover all sch changes and modifications in the appended 
claims. 
What I desire to claim is: 
1. In a y for reproducing sound from 
SE records, utilizing a spying in sulating strip, a loudspeaker, amplifiers, and 
8. f responsive cell, means for energizing no 
said cell including a common high pg 
source of power, and a filter arranged to 
pass currents having frequencies in the 
heighborhood of from 8,000 to 10,000 per 
second and below, consisting of seriesii is ductances and parallel capacities, said loud 
speaker being of the electrostatic type and 

we w a • way as to 
be energized by said high potential source 
through said inductances. - 

2. In a system for reproducing sound g 
light sound records, a light responsive c 
arranged to be affected by a sound reerd 
on a film, a plurality of resistance successive 

coupled amplifiers for ampfying theef as 
ects of the current variations in said light 

cell, a resistance connected acress the input 
of each amplifier, the resistance of thes 

o 

being less than that of the first, a loud 
speaker connected to receive the amplified so 

  



1,851,164 . . . 
currents, and a low-pass filter arranged be 
tween two of said amplifiers. 

15 

3. In a system for reproducing sound from. 
light sound records, a light responsive cell 
arranged to be affected by a sound record 
on a film, a plurality of resistance succes sively coupled amplifiers for amplifying the 
effects of the current variations in said light 
cell, a resistance connected across the input . 
of each amplifier, the resistance of the last 
being less than that of the first, a loud 
speaker connected to receive the amplified 
currents, and a low-pass filter arranged be 
tween the last two amplifiers, the reactance 
of the filter being greater with respect to . . 
the resistance of the last amplifier than with 
respect to the resistance of the first or sub sequent amplifiers. 

20 

In testimony whereof I have signed my 
name to this specification. - 
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