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This invention relates to microphone units, and has 
particular reference to a microphone unit incorporating 
a transistor amplifier and so arranged as to be inter 
changeable with existing units. 
Carbon microphones commonly employed in the past 

in radio and telephone transmissions have suffered from 
several disadvantages including susceptibility to humidity, 
aging, mechanical shock damage and a relatively high 
noise level due to both the noise inherent in current flow 
through carbon and that generated by the shifting of the 
carbon granules as the microphone is handled. In at 
tempting to obtain a suitable microphone not susceptible 
to the disadvantages of carbon microphones, various ex 
pedients have been tried, including use of magnetic and 
dynamic types of microphones, but both types require 
electron tube amplifiers, since the output level of mag 
netic or dynamic microphones is relatively low in con 
parison with that or the carbon microphone. Inasmuch 
as the electron tube amplifiers required for magnetic or 
dynamic microphones materially increase the bulk of the 
equipment and susceptibility of damage, the magnetic or 
dynamic microphones, although free of the disadvantages 
of carbon microphones, introduced additional problems of 
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equal or greater magnitude, particularly when the ap 
paratus is intended for portable or field service. 

In accordance with the present invention a microphone 
unit is provided which is unaffected by humidity, does 
not change its characteristic after long use, is relatively 
insensitive to shock, and is arranged to be directly inter 
changeable with the conventional carbon type microphone 
in existing transmitters without adaptation change of the 
latter. 
A preferred embodiment of the microphone unit of 

this invention comprises a magnetic or dynamic type 
microphone, a low noise unit as compared with a carbon 
microphone, coupled to a transistor amplifier, all of these 
components being contained in a standard carbon micro 
phone housing. Consequently the low noise microphone 
unit may be directly plugged into a standard carbon 
microphone receptacle. The same low voltage supply 
adequate for operation of the carbon microphone is suf 
ficient for the operation of the new substitute microphone 
unit which also utilizes the power feed lines for trans 
mitting the audio signals therefrom. 

It will be seen that the new microphone unit simul 
taneously overcomes all of the operational disadvantages 
of a carbon microphone and retains the advantages of 
compactness and sufficiency of low input power, and adds 
the valuable advantage of direct substitution for the 
carbon microphone in existing equipment without any 
change therein. 

For a more complete understanding of the invention 
reference may be had to the accompanying drawings in 
which: 

Figure 1 is a perspective view of a microphone unit 
embodying the present invention; 
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Figure 2 is a schematic circuit diagram of a typical 
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power supply that may receive a microphone unit con 
structed in accordance with the present invention; 

Figure 3 is a schematic circuit diagram of a transistor 
amplifier that may be employed in the present invention; 

Figure 4 is a schematic diagram of another transistor 
amplifier that may be utilized in this invention, and 

Figure 5 is a schematic diagram of a further transistor 
amplifier that may be employed in the invention. 

Referring to the drawings and more particularly to 
Fig. 1, a microphone unit in accordance with the inven 
tion is enclosed in the microphone case 10 and includes 
a magnetic or dynamic microphone, which are inherently 
low noise units, mounted behind the perforated mouth 
piece as well as the amplifier components described in 
detail below. 

Extending through the top of the case () is a switch 
actuating button 2a while extending through the bot 
tom thereof is a cable 3 joined to the components in the 
case 0 and coupled to a standard microphone plug 4. 
A microphone jack 14a, coupled to standard carbon 
microphone power supply and amplifier circuits 5, re 
ceives the plug 14. 
A representative type of standard carbon microphone 

power supply and amplifier circuits 5 which have been 
conventionally employed in association with carbon type 
microphones are shown in Fig. 2, it being understood 
that other circuits performing similar functions may be 
substituted therefor. A source of B-- voltage is coupled 
to the jack 4a by a conductor 25a to dropping resistors 
16 and 6a having suitable values and to a damping 
resistor 17 in turn joined to one side of a primary wind 
ing 9a of an input transformer 19. 
The other side of primary winding 9a is joined to the 

junction of the resistors 16 and 16a and coupled through 
a relatively high capacity condenser 8 to ground. The 
secondary winding 9b of the transformer 59 leads into a 
conventional amplifier 45a as does a conductor 26a joined 
at its other extremity to the jack 4a. A lead 27a is coil 
nected to a terminal on the jack i4a and to ground. 
The components mounted in the microphone case 3 

are diagrammatically shown in Fig. 3 as including the 
magnetic microphone 26 directly coupled to a base 22 
thereon and having an output impedance approximately 
matching the input impedance of a transistor 2:... in the 
circuit of Fig. 3 it is preferable to employ a junction tran 
sistor such as the Raytheon CK721, for example. It will 
be understood that when an alternative low noise micro 
phone is employed in place of the magnetic microphone 
20, an input transformer will be employed to properly 
match the impedance of such a microphone to the input 
impedance of the transistor 2.É. 

In order to supply the necessary voltage for proper 
operation of the transistor amplifier, a conductor 25, 
adapted to be connected through the cable 13 and the 
plug 14 to the conductor 25a, is coupled through the 
switch i2 and a secondary winding 28 of an output trans 
former 29 to an emitter 24 on the transistor 2. 
The positive side of a condeiser 34 is connected to 

the 3-- terminal of switch 2 through the winding 28 
and to ground through a bleeder network consisting of 
resistors 33 and 3. The resistors 33 and 33 are so chosen 
that the voltage drop across the resistor 30 places the 
ermitter 24 of the transistor 21 at a slightly higher posi 
sive potential than the base 23, an arrangement neces 
Sary when the PNP junction type transistor is employed. 
Obviously, an NPN type transistor may be utilized with 
tailor circuit changes. The value of the resistor 30 is 
chosen to limit the current flow to a collector 23 to a 
Safe operating range for the transistor. 21. 
The collector 23 is coupled to ground through a pri 

mary winding 32 of the output transformer 29. It is 
preferable to employ a special type sub-miniature type of 
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output transformer 29 in this circuit, the primary and sec- . 
ondary windings being connected so that the direct cur 
rent therethrough will generate magnetomotive forces that 
are in opposition. With this arrangement, saturation of 
the minute magnetic core will be minimized. 
The condenser 34 has a relatively high capacity to by 

pass the audio signals to ground as well as serving to 
maintain the potential across the bleeder network, in 
cluding the resistors 29 and 30, at a constant reference 
value. - -, - 

After the circuit components have been assembled all 
parts except the microphones 20 may be embedded in 
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a substance such as a polyester resin in the shape to fit 
in the case 10, with projecting terminal plugs adapted to 
be inserted in the existing sockets in the case 10. The 
unit is accordingly compact and fits within the case 10 in 
the same space formerly occupied by a carbon micro 
phone unit with the diaphragm of microphone 20 posi 
tioned behind the mouthpiece 1. . . . , 

In a typical operation of this embodiment of the in 
vention, the plug 4 of the microphone unit in the case 
i0 is inserted in the jack i4a of the power and amplifier 
circuits 15. The actuation of the button. 12a closes the 
switch 12 and results in the energization of the transistor 
amplifier as well as the amplifier 15, due to its being 
grounded through the conductor 26. Upon the impinge 
ment of sound waves on the magnetic microphone 20, a 
signal will be introduced to the base 22 causing the 
collector current flowing through the primary winding 
32 and the collector 23 to vary, such variation being 
transmitted to the secondary winding 28. . . . . . . ; 

Since the condenser 34 has a relatively high capacity, 
one side of the secondary winding 28 is at audio ground 
and the output signals will be transmitted to the jack 
14 through the conductors 25 and 27. The relatively 
high capacity of the by-pass condenser 34 minimizes feed 
back of the audio signals. From the plug 14, the audio 
signals will be transmitted through the .jack 14a, the 
conductor 25a, the resistor 27, the transformer winding 
9a and the condenser 45 to ground. Since the condenser 
i8 has a large capacity, it will by-pass the audio signals 
therethrough so that the primary winding of the trans 
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former 18 is effectively tied to the ground for audio sig 
nals. The audio signals will then be coupled into the am 
plifier 5a and subsequently to any desired radio or tele 
phone transmitting circuit, 

In an exemplary embodiment of this form of the inven 
tion, the circuit components may take the following 
values; transistor 21=Raytheon CK-721, resistor 30=4.5 
ohms, resistor 31=220 ohms, condenser 34=20 m?ds., 
magnetic microphone 20=700 ohms output impedance, 
load impedance=90 ohms, B+ voltage (at condenser 
34)=9 v. . . . 

Employing these circuit constants, the unit shown in 
Fig. 2 will deliver between 36 db mv. and 44 db mv. of 
output with 115 db sound power level at the microphone. 
The noise level was -16 db nav. which is 16 db lower 
than the equivalent carbon microphone. However, there 
is 6 db less gain in this circuit than in the carbon micro 
phone so that an actual 10 db signal to noise gain is ob 
tained. Referring next to Fig. 4, a circuit arrangement employ 
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ground between the transistors 21 and 41, if found neces 
sary to limit the collector current of the transistor 41. 
However, it has been found that the system will operate 
in many instances without such a resistor. 
The collector circuit of the transistor 41 includes a 

primary winding 47 of an output transformer 46, similar 
to the transformer 29 found in Fig. 3, and having a sec 
ondary winding 48, one side of which is connected through 
the switch 12 to the conductor 25 and the other side 
connected to the primary winding 47 and to the con 
denser 34. Since the transistor 41 is of the NPN type, 
the collector 43 is biased positively with respect to the 
emitter. 43 and the base 42 by the B-- supply, through 
the secondary winding 48, and the primary winding 47. 
The operation of the embodiment of the invention il 

lustrated in Fig. 4 is similar to that described in con 
nection with Fig. 3, with the exception that the signal 
appearing at the collector 23 of the transistor 21 is further 
amplified by the transistor 41 and coupled therefrom to 
the output transformer 46, and subsequently to the power 
and amplifier circuits 15. In comparing the performance 
of the circuit of Fig. 4 with that of Fig. 3, the additional 
transistor stage introduces slightly more noise into the 
output so that the noise under quiescent conditions is ap 
proximately the same as when a carbon microphone is 
employed. However, due to a gain increase of about 6 
db over the carbon microphone, an overall improvement 
of about 6 db in the signal to noise ratio is provided 
by this arrangement. Furthermore, of course, the advan 
tages of immunity to severe environmental conditions out 
lined above are obtained by employing this circuit. 

Referring next to Figure 5, another circuit that may 
be employed in the present invention is shown. The 
chief difference between the circuit of Fig. 5 and the pre 
viously described circuits resides in the employment of 
a cascade arrangement of transistors that eliminates 
the somewhat bulky by-pass condenser. Elements in this 
circuit similar to those previously described have been 
designed by the like reference characters. Describing this 
circuit in more detail, the magnetic microphone 20 is 
coupled at one end to the base of a junction transistor 
50 of the PNP type and at the other end to the base of 
a similar transistor 51. The proper bias voltages are af 
forded the transistors 50 and 51 by a bleeder network 
including the resistors 30 and 31 connected to the B-- 
voltage Supply at the conductor 25 through a secondary 
winding 52 of an output transformer 54 and the switch 
:12. The collectors of the transistors 50 and 5 are 
joined to opposite sides of a primary winding 54 of the 
output transformer 53. 

In a typical operation of the circuit shown in Fig. 5, 
the signals derived from the microphone 20 are ampli 
fied by the transistor 50 and applied to the secondary 
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ing many of the components found in Fig. 3 is shown, so 
that like elements will be designated by like reference 
characters. In this embodiment of the invention, a dy 
namic microphone 20' is coupled by an input transformer 
40 to the base 22 of the transistor 2. The first stage 
is identical to that found in Fig. 3, with the resistors 30 
and 31 forming a bleeder network to supply the neces 
sary reference voltages to the emitter 24 and the base 
22. 
The output signals from the transistor 21 are coupled 

from the collector 23 to a second junction transistor 
41 of the NPN type having a base 42, a collector 43 
and an emitter 44. A resistor 45 may be connected to 
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winding 52 from the primary winding 54. A portion 
of these output signals will be fed back to the base of 
the transistor 51 across the resistor 30 in phase with the 
signals from the microphone 20. The result will be an 
increase in the signal strength in the winding 52. s 

It will be undersood that the above described embodi 
ment of the invention is illustrative only and modifica 
tions thereof will occur to those skilled in the art. Thus, 
point type transistors could be substituted for the junc 
tion type transistors described in connection with the 
present arrangements although at the present time, the 
junction type are preferable due to the lower noise level 
and higher gain that may be obtained therewith. Fur 
thermore other known transistor amplifiers may be incor 
porated in the invention. Also, the amplifier circuit may 
be molded into the cord 13 near or at the plug i4 when 
the microphone case it must be of a minimum size to 
be as inconspicuous as possible. Therefore, the inven 
tion is not to be limited to the specific apparatus dis 
closed herein but is to be defined by the appended claims. 

claim: . . . . 
i. A microphone unit for use with a standard carbon 
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microphone power supply and amplifier circuits to re 
place a high noise level carbon microphone comprising 
a housing, a low noise microphone mounted in said hous 
ing, a transistor amplifier mounted in said housing and 
connected to said microphone, a cable including a plu 
rality of conductors connected to said transistor ampli 
fier, said cable extending from said housing for supply 
ing power to and transmitting signals from said transistor 
amplifier on the same conductors, and a plug connected 
to the end of said cable outside of said housing adapted 
to be plugged into the standard carbon microphone 
power supply and amplifier circuits. 

2. A microphone unit as defined in claim 1, wherein 
a Switch including an actuating arm is located in the 
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housing and connected in at least one of the conductors 
leading from the transistor amplifier, said arm extend 
ing through said housing to facilitate actuation of the 
switch. 
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