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INSTANTANEOUS RECORDING has pro- 
gressed so rapidly in the last two years 
and its field of application has been so 
widened that now the hue and cry is for 
recordings that are equal in every re- 
spect to commercially pressed electrical 
transcriptions. The amplifiers, record 
materials, and recording machines have 
been so highly developed that instan- 
taneous records are now equal to com- 
mercial transcriptions in every respect 
except one -and that one exception is 
high- frequency response. The fault has 
been in the type of cutting head used, 
and it is the purpose of this article to 
discuss a late development in recording 
heads. 

In designing the cutting head herein 
described the following specifications 
were laid down: 

(1) It must be driven with compara- 
tively little power 

(2) It must have a good frequency 
response from 50 to 7,000 cycles 

(3) It must work from a low -im- 
pedance source not exceeding 500 or 600 
ohms 

(4) It must not be susceptible to 
weather conditions and high temper- 
atures 

(5) It must maintain its calibration 
with very little service. 

A good recording head operates in a 
linear fashion over the range of ampli- 

FIG. I. FNE WIDERANGE INSTANTANEOUS 
RECORDING HEAD. 

tudes involved in speech and music. It 
is essentially a constant -velocity device. 
This means that for a given input volt- 
age to the speech coils of the cutter, the 
amplitude of the wave on the disc at a 
frequency of 500 cycles will be twice as 
much as the amplitude for 1,000 cycles 
and four times as much as the amplitude 
for 2,000 cycles. Since the energy of 
speech and the timbre and depth of good 
music lie principally in the lower fre- 
quencies, it is obvious therefore that the 
greatest tendency for two adjacent 
grooves to cut into each other will occur 
at the lower frequencies. Therefore, 
below 400 cycles the cutter should have 
constant amplitude. This means that for 
a given input the amplitude at any fre- 
quency below 400 cycles will be the 
same. The frequency characteristic of 
the cutting head in Fig. 1 is shown in 
Fig. 3. 

The upper limit of high- frequency re- 
sponse is seen to be 7,000 cycles. This 
is about the practical limit in lateral 
disc recording. The sharpness of the 
angle of cut becomes of great import- 
ance in the reproduction of frequencies 
higher than this. At any given distance 
from the center of the disc the wave- 
length of the groove will be inversely 
proportional to the frequency. There- 
fore, with increase of frequency the dis- 
tance between successive points at which 

FIG. 2. ANOTHER VIEW OF THE RECORDING 
HEAD OF FIG. I. 
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the groove crosses the mean will be- 
come less and less. If a record is cut 
with maximum lateral amplitude for a 
number of single frequencies proceeding 
from low to high, a frequency will 
presently be reached for which the wave- 
length is so small as compared with the 
amplitude that the groove crosses the 
mean very nearly at right angles. It is 
impossible for a needle to follow so 
steep a wave front, and therefore it will 
be necessary to reduce the amplitude in 
order that the needle may track at such 
frequencies. As soon as the amplitude 
is reduced, the surface noise will be- 
come quite noticeable, with the result 
that little is gained. (A study of am- 
plitudes and wavelengths appeared in 
the January, 1936, issue of COMMUNI- 
CATION AND BROADCAST ENGINEER - 
INc.) Since the linear velocity of the 
needle in the groove is at all times pro- 
portional to the distance from the center 
of the disc to the groove where the 
needle rests, it follows that the angle of 
cut is of less importance as a limiting 
factor toward the outside of the disc 
than it is toward the inside. For exam- 
ple, a frequency of 7,000 cycles might be 
easily reproduced at the outside of the 
disc and not reproduced at the inside. 

ARMATURE MOUNTING 

The electrical principle involved in 
the operation of recording heads is the 
same as that involved in the operation 
of electric motors. The recording head 
performs the same function as an elec- 
tric motor ; both take electrical energy 
and convert it to mechanical energy. 
The principle involved in either case is 
the same; namely, that of a wire carry- 
ing current in a magnetic field. In 
recording, alternating current is fed to 
the coils of the head and the armature 

FIG. 3. FREQUENCY CHARACTERISTIC OF THE 
CUTTER. 
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