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‘ 1 

or A‘ MUSICAL INSTRUMENT FOR 
AMPLIFICATION 

BACKGROUND OF THE INVENTION 
1. Field of the Invention .‘ 

I This invention relates to circuits for use with musical 
instruments, and more particularly to, a circuit for‘ 
transmitting the output of a musical instrument for am 

‘ _ pli?cation. 

2. Description of the Prior Art ‘ ' ' 

. Of current‘ ‘popularity for use with musical instru 
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to the oscillator to modulate the oscillator signal with» 
Y ‘the ampli?ed electrical signal, and the frequency mod 
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ments, and particularly; for use withguitars and similar , 
such stringed instruments, are ampli?er systems to 
which the vibrations of the instrument, transduced into 

_ electrical signals, 'are applied. Many‘ commercially 
available guitars, for example, include a pickup head or 
similar transducer physically built into the guitar adja 
cent the strings upon soundbox to facilitate such ampli 
?er connection. _ ‘ _ a’ I v 

The ampli?ers'and speaker systems available for use 
with such musical instruments are ordinarily intended 

. for‘ the single purpose of receiving electrical signals for 
one or more guitars ‘or other such instruments foram 
pli?cation and sound distribution. Additionally, ordi‘ 
narily the guitars are necessarily physically connected 
to the ampli?ers used by a cord, which limits the free 
dom of movement of the player or which requires the 
players‘ keepingitrack of the cord and moving from 
place to place. ' ‘ 

SUMMARY or THE INVENTION 
In light of the above, it is, therefore, an‘ object of the 

invention to provide a portable unit for use with a musi 
cal instrument for transmitting the musical vibrations 
thereof to a nearby radio'for detection and ampli?ca-. 
tion. . . 

It is another object of the invention to provide a por 
table vibration transmitting circuit for use with a guitar 
having an electrical pickup head to obviate the neces 
sity of connection to an ampli?er. 1 - " ~ 

, It is still another object of the invention to provide a 
transistorized unitwhich is portable‘and can be carried 
upon the musical instrument for transmitting the vibra 
tions thereof to anearby radio for detection and ampli 
?cation. 

It is yet another object of the invention to provide an 
electrical circuit which can be mounted onto and car 
ried by a guitar to generate a frequency modulated sig 
nal of the electrical signal of the guitar pickup and for 
radiating the signal through the air to a nearby fm re 
ceiver for detection and ampli?cation. ' v ' 

These and other objects, features, and advantages 
will become apparent to those skilled in the art from 
the following detailed description when read in con 
junction with the accompanying drawings and claims. 

a The invention, in its broad aspect, presents a portable . 
transmitting unit .for use‘ with a musical instrument, 
such as a guitar or the like, which includes‘ means for 
connection ‘to a vibration detecting electrical trans‘ 
duc‘er'in the vicinity of the musical instrument. Means 
are provided for amplifying the electrical signal of the 
transducer,‘ and an oscillator means is provided having 
an oscillation signal, the frequency of which is within 
the‘frequency detection range of a nearby radio. Means 
are included for applying the ampli?ed electrical signal 
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coupling capacitor '31. Resistors‘ 
vided to the emitter and collector, respectively, for bi 

}ulated‘signalis applied to a radiating means included in 
the oscillator for radiating the modulated signal into 
the air to be thereby reproduced by the nearby radio. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention -is illustrated in the accompanying 
drawing in which the sole ?gure illustratesan electrical 
schematic diagram-of the circuit, in accordance with 
the invention, for use in generating a frequency modu 
lated signal from a guitar for detection‘, ampli?cation 
and reproduction by a nearby fm radio.v 

EMBODIMENTS - 

' The apparatus, illustrated in the accompanying draw 
ing, includes a circuit, generally denoted by the refer 
ence numeral 10, for - producingv a signal frequency 
modulated by a signal representing the musical vibra 
tions of a musical instrument,‘ such as a guitar‘ 11. The 
frequency modulated signal is detected by a nearby fm ' 
radio 12 and therein ampli?ed and applied to a speaker 
13 tobe reproduced.‘ In particular, the‘musical vibra 
tions from the guitar 11 'transduced into electrical sig 
nals by a guitar pickup 15 mounted on the guitar in‘a 
manner well known in the art are then conducted by 

‘ wires 17 for connection to the circuit 10 by a plug or 
other electrical connection means, denoted generally 
by the arrows 19 and'20. 
The circuit 10 includes three general sections or 

stages, ?rst‘ and second ampli?er sections 25 and 26, 
respectively, (ordinarily since the electrical output 
from transducers commonly used with musical instru 
ments is at a relatively low level, at least two ampli?ca 
tion stages are preferably employed to bring the signal 
to a suitable level for transmission) and an oscillator 
section 27. The ?rst'ampli?er stage 25 includes a tran 
sistor 30 of p-n-p conductivity type, to the base of 
which the signal from the pickup 15 is applied via a 

v36 and 37'are pro 

‘asing and loading the transistor 30. . . 
The second ampli?er stage 26 includes a transistor 

35 of_p-n-p conductivity type to the emitter of which 
the input signal from the pickup 15 is applied by a resis 
tor 33. The signal developed at the collector of the 
transistor 30 is conducted by line 40 to the base of the 
transistor 35, and the signal developed across the emit 
ter resistor 36 of the ?rst ampli?er stage transistor 30 
is coupled by a capacitor 41 in series with the parallel 
combination of a resistor 42 and capacitor 43 to the 
collector of the second ampli?er stage transistor 35. 
Resistors 45 and 46 are provided, respectively, to the - 
emitter and collector of the transistor 35 for biasing 
and loading it, and a bypass capacitor 48'is provided in 
parallel with the emitter resistor 45 to isolate the tran 
sistor 35 from the rf signal developed by the oscillator 
section27, below described. ' 
Thesignal developedat the collector of the transistor 

35 is coupled by a coupling capacitor 50 to the base of 
a third p-n-p conductivity type transistor 55 which 
forms an oscillator circuit. A voltage divider including ' ‘ 
resistors 56 and 57 properly maintains the potential of 
the base of the transistor 55 with respect to the other 
transistor elements, and a capacitor 58 provides a by 
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pass path in parallel with the resistor 57. The collector 
‘ of the transistor 55 is connected to a frequency deter-' 
mining tank circuit including a capacitor 60 and a vari 
able inductor 61, the variable inductor 61 functioning 
as the radiating element from the oscillator section 27. 
If desired, an additional signal radiating element (not 
shown) can be coupled to the variable inductor 61, 
such as by a tap or by other well known manners, to in 
crease the range of signal transmission. A capacitor 62 
interconnects the collector and emitter to effect the 
frequency modulation of the oscillator signal with the 
ampli?ed guitar pickup signal, and a biasing resistor 64 
is provided in connection with the emitter of the tran 
sistor 55. _ 

Finally,»a battery 65 provides the source of electrical 
energy to the ?rst two ampli?er stages 25 and 26 and 
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the oscillator stage 27, and a capacitor 66 is connected ' 
in parallel with the battery 65 to isolate it from the al 
ternating currents encountered in the circuit 10. 
By way of example, speci?c'components which can 

be used in the circuit 10 are as follows: 

Transistors 
. 30 - ECG102A 

35 — ECGl02A 

55 —' ECG160 

Resistors 
33 — 68K ohms 
36 —- 330 ohms 
37 - 30K ohms 

42 - ‘15K ohms 
45 — 1,000 ohms 
46 — 10K ohms 

'56 ~— 15K ohms 

57 —-' 5K ohmsv 
64 —- 1,000 ohms ' 

Capacitors 
31 — 5. mfd 

41 — 0.02 mfd 

43 — 0.005 mfd 
48 —- 0.30 mfd‘ 

50 — 5. mfd 
' 58 -- 0.00l'mfd 

60 - 12. mfd 
62 — 3. mfd 
66 — 82. mfd 

It should be noted that although the circuit 10 has 
been illustrated and described as including transistors 

I of p-n-p conductivity type,.transistors of other conduc 
tivity type can be equally advantageously employedv 
with appropriate changes in power supply, polarity, bi 
asing, and so forth, as will be apparent to those skilled 
in the art. _ 

In operation, the vibrations from-the guitar pickup 15 
are coupled by the capacitor 31 and the resistor 33 to 
the respective base and emitter of the ?rst and second 

' ampli?er stage transistors 30 and 35. The signal at the 
. ?rst ampli?er stage transistor is also coupled directly 
by line 40 to the base and through the capacitor 41 and 
capacitor 43 - resistor 42 network to the emitter of the 
second stage transistor 35. The output signal of the sec 
ond stage transistor 35 is applied to the base of the os 
cillation transistor 55 to frequency modulate the oscil 
lation ' signal thereof. - 
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4 
The oscillation signal is radiated by the inductor 61 

to be received by an antenna 70 of a nearby fm radio 
or tuner 12. The received signal is then ampli?ed by the 
ampli?er of the radio, or an ampli?er in conjunction 
with the tuner, and applied to a speaker 13. 
Since the signal radiated from the inductor 61 is 

within the range of detection of an fm radio, the induc 
tor 61 is preferably variable to enable the oscillation 
signal to be changed in the event that the signal is de 
tected on the same frequency as, for example, a com 
mercial radio station in the particular locality which the 
circuit 10 is used. Thus, in such event, the inductor 61 
can be tuned to a frequency within the fm frequency 
band in the particular locality at which no preexisting 
signals exist. ‘ 

The circuit described thus enables a guitar or like 
musical instrument to be operated without requirement 
for expensive ampli?cation systems for the sole use of 
the individual instrument. The instrument, when used 
in connection with the circuit 10, can be used with a 
preexisting fm radio or hi-?delity system to take advan 
tage of the ampli?ers of such a system in place of the 
speci?c ampli?er for the guitar or such instrumentv 
Furthermore, the circuit 10 can easily be fabricated 

on a printed circuit board, or other miniaturized elec 
tronic assembly, and can be made conveniently as small 
as practical. This facilitates mounting the circuit- 10 
upon the instrument, for example, concealed within the 
soundbox of the guitar 11. 
Although the invention has been described and illus 

trated with a certain degree of particularity, it is under 
stood that the present disclosureis made only by way 
of example and that numerous changes in the combina 
tion and arrangement of parts may be resorted to with 
out departing from the spirit and scope of the invention 
as hereinafter claimed. 
What is claimed is: 
1. A portable transmitting unit for use with a musical 

instrument comprising: a vibration detecting electrical 
transducer mounted on said instrument; a ?rst ampli 
?er stage including a ?rst transistor of p-n-p conductiv 
ity type,-a ?rst capacitor connected between said trans 
ducer and the base of said ?rst transistor, a ?rst bias re 
sistor connected between ground and the emitter of 
said ?rst transistor, a source of do energy one side of 
which is connected to ground, a second bias resistor 
connected between the ungrounded side of said source 
of d.c. energy and the collector of said ?rst transistor; 
a second ampli?er stage including a second transistor 
of the p-n-p conductivity type, a ?rst coupling resistor 
connected between the base of said ?rst transistor and 
the emitter of said second transistor, a second capaci 
tor connected at one side to the emitter of said ?rst 
transistor, a third capacitor and a second coupling re 
sistor connected in parallel, the parallel connection of 
said second coupling resistor and said third capacitor 
being connected between the other side of said second 
capacitor and the collector of said second transistor, 
means directly connecting the collector of said ?rst 
transistor to the base of said second transistor, a third 
bias resistor connected between ground and the emitter 
of said second transistor, a fourth capacitor connected 
in parallel across said third bias resistor and constitut 
ingian r-f bypass for said second transistor, a fourth bias 
resistor connected between the collector of said second 
transistor and the ungrounded side of said source of 
d.c. energy; an oscillator and transmitter stage includ 
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' ing a third transistor of the p-n-p conductivity type, a 
?fth bias resistor connected between the ungrounded 

- side of said source of do. energy'and the base of said 
third transistor, a sixth bias resistor connected between 
ground and the base of said third transistor, a ?fth ca 
pacitor connected in parallel across said sixth bias re 
sistor, a sixthrcapacitor connected between the collec 
tor of said second transistor and the base of said third 
transistor, a seventh bias resistor connected between 
ground and the emitter of said third transistor, a tank 
circuit consisting of a seventh capacitor. and a variable 
inductor connected in parallel and connected between 
the ungrounded side of said source of do. energy and 
the collector of said third transistor, said tank circuit 
functioning to cause said oscillator and transmitter 15 
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6 
stage to provide an oscillation signal the frequency of 
which is within the frequency reception band of a 
nearby f-m radio receiver, said variable inductor also 
constituting a radiating means for radiating said oscilla 
tion signal into the air, an eighth capacitor connected 
between the collector and emitter of said third transis 
tor to effect frequency modulation of said oscillation 
signal with the ampli?ed signal from said transducer; a 
ninth capacitor connected in parallel across said source ' 
of do. energy and constituting an a.c. bypass for said 
source of do. energy; whereby the radiated oscillation 
signal is detected and the vibrations of said musical in 
strument are reproduced-and ampli?ed by said f-m 

I radio receiver. 
* * * =k * 
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