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Application filed November 20, 1928. Serial No. 320,734. 
Myinvention relates to soundrecording and 

reproducing methods and, more particularly, 
to the making of phonograph records and the 
reproducing of the recorded sound. 
Within the past ten years, very remarkable 

strides have been made in the electro-me 
chanical recording of sounds on phonograph 
record blanks and in the reproduction of the 
recorded sounds through the use of electro magnetic pick-up devices followed by multi 
stage amplifiers comprising thermionic tubes. 
Although the original sounds can now be 

reproduced from phonographic records with 
great fidelity, however, the extraneous noise 

5 caused by needle-scratch still tends to be ob 
jectionable. It has previously been proposed 
to associate an electrical filter with the mag 
netic pick-up device in order that the currents 
representative of the scratch frequencies 
might be by-passed and thus be prevented 
from being impressed upon the input circuit 
of the amplifier. This procedure, however, 
has the drawback of eliminating, at the same 
time, many musical overtones and also the 

3 overtones and fundamental frequencies rep 
resenting “s’s” and “f's' in the record speech. 
A filter, therefore, causes a “muffled’ repro 
duction of the recorded sounds which is 
quite unpleasant to the majority of listeners. 

It is, accordingly, an object of my inven 
tion to provide a method whereby musical 
and other sounds may be recorded and there 
after reproduced from the record without, at 
the same time, introducing extraneous sounds 
caused by needle-scratch. 
Another object of my invention is to pro 

vide a sound recording and reproducing 
method whereby extraneous sounds arising 
from needle scratch and other sources are 
eliminated without interfering with the fi 
delity of the sound reproduction. 
Another object of my invention is to pro 

vide a method whereby a sound record may 
be made, which record, when reproduced, 
Will give rise to sounds that are free from 
extraneous noises. 
The novel features that I consider charac 

teristic of my invention are set forth with 
particularity in the appended claim. The 
invention itself, however, both as to its or 

ganization and its method of operation, to 
gether with additional objects and advan 
tages thereof, will best be understood from 
the following description of a specific em 
bodiment, when read in connection with the 
accompanying drawing, in which: 

Fig. 1 is a diagrammatic view of a record 
ing system comprising a preferred embodi 
ment of my invention, and, 

Fig. 2 is a diagrammatic 
ducing system. . . . 
In carrying my invention into effect, I 

cause the desired sounds to be impressed 
upon any suitable device such as a carbon 
button telephone transmitter 1, or a tele 
phone transmitter of the electrostatic type 
which, when properly constructed, will con 
vert the sound frequencies into electrical po 
tential variations that are truly representa 
tive thereof. . . . . o 
The output from the telephone transmitter 

is preferably then amplified in an amplify 
ing device 2 of any suitable type, and im 
pressed upon the input terminals of an elec 
trical filter 3, which has a rising character 
istic. By rising characteristic, I mean that 
the filter is so proportioned and arranged 
that the attenuation of the currents rep 
resenting sound frequencies is progressively 
less and less as the frequency becomes high 
er. In other words, the output of the elec 
trical filter is representative of the original. 
sounds, insofar as the frequencies appearing 
in the output are concerned, but the higher 
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frequencies of the original sound are great- sis ly over-emphasized. 
I next cause the output from the electrical 

filter to be impressed upon a phonographic 
recording device 4, which device may ad 
vantageously be constructed in accordance 
with the disclosure in the patent to H. C. 
Harrison, No. 1663,884. 
If the recording device is operatively as 

Sociated with a phonograph record blank 5, 
the record thus made will be a distorted one. 
In other words, the amplitude of the undula 
tions in the needle track representative of 
the higher sound frequencies existing in the 
original sound will be greatly over-empha 
sized with respect to the undulations repre- UU 
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2 
sentative of sounds at lower frequencies. 
Such a record is obviously not suitable for 
reproduction in the usual Way and, as illus 
trated in Fig. 2, I provide a reproducing sys 
tem comprising a pick-up device 6, an ampli 
fier 7, and an electrical filter 8 having a 
drooping characteristic, the filter being so 
proportioned that it will progressively atten 
uate the higher frequencies. 
Although I have shown and described only 

a single amplifier and a single filter in both 
the recording and reproducing system, this 
showing is not to be construed as limiting 
my invention. For example, a filter may 
well be interposed between the transmitter 
and the filter in Fig. 1, or an additional am 
plifier might be inserted between the filter 
and the recording device. A filter might also 
be disposed between the pick-up device and 
the amplifier in Fig. 2, and an additional am 
plifier could well be inserted between the fil 
ter and the loud speaker. . . 
The noise introduced into the reproduced 

sound by the needle scratch is at frequencies 
in the neighborhood of from 4000 to 10,000 
cycles. When, therefore, the output from the 
electromagnetic pick-up is passed through 
the electrical filter and the higher frequen 
cies progressively attenuated, the needle 
scratch frequencies will be lost, without, how 
ever, adversely affecting the proper ampli 
tude relation which should exist between the 
high and low frequencies of the desired 
Sounds. - 

For the purpose of this disclosure, it is 
not thought necessary to outline the proce 
dure by which the several electrical filters 
may be designed since the formulae involved 
are familiar to those skilled in the art. 

: Although I have described my invention as 
being preferably practiced through the use 
of electrical filters, it may equally as well be 
practiced by using mechanical filters. In 
other words, the sounds, during the recording 
process, may be impressed, as physical vibra 
tions, upon a mechanical filter which dispro 
portionately attenuates the lower frequencies, 
and the reproducer, instead of energizing an 
electrical ampilfier, may itself be somechani 
cally constructed as to progressively attenu 
ate the higher frequencies. I, of course, 
realize that the mechanical recording and re 
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invention, provided an improved method of 
sound recording and reproduction which, if 
followed, will result in the reproduction of 
recorded sounds with remarkable fidelity. 
The absence of hiss, or needle scratch, is par 
ticularly noticeable in the event that it is de 
sired to utilize the sound records made ac 
cording to my invention in large auditori 
ums, theatres or the like, or in other situa 
tions where a high degree of amplification is 
necessary to obtain the requisite volume. 

Since many modifications of the hereinbe 
fore described method of sound recording 
and reproducing will be apparent to those 
skilled in the art to which it pertains, my 
invention is not to be restricted to the specific 
examples chosen for explanation, but is to be 
limited only by the prior art and by the scope 
of the appended claim. 

claim as my invention: In a system in which sound is reproduced 
from a Sound record by a mechanical pick 
up device, the method of recording and re 
producing sound which comprises convert 
ing said sound into electrical energy, ampli 
fying the high frequencies of said energy 
more than the low frequencies of said energy, 
recording said sound on said record by means 
of said amplified energy, reproducing from 
said record said amplified energy, amplify 
ing the low. frequencies of said reproduced 
energy more than the high frequencies of said 
reproduced energy, and converting said re 
produced energy into sound. 

In testimony whereof, I have hereunto sub 
scribed my name this 31 day of October 1928. 

- GEORGE W. LANG. 

production of Sound is no longer desirable, 
but I am calling attention to the fact that 
my invention may be utilized in connection 
there with in order that the present disclosure 
shall be complete. 

It is also entirely feasible to utilize the un 
derlying principle of my invention in con 
nection with photographic or magnetic re 
cording of sound on films or wires, respective 
ly, for use in connection with motion picture apparatus, phonographs, telegraphones, or 
the like. . . . . . . . 

It will thus be apparent that I have, by my 
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