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1. 
This invention relates to new and useful im 

proVements in Oscillators and is particularly di 
rected to a crystal oscillator arrangement for an 
automatic tuned transmitter, although, of course, 
it is not specifically limited thereto. 
An object of this invention is to simplify and 

in prove the arrangement of plug-in crystal os 
cillator units which will facilitate improved op 
rations of oscillator circuits generally, 
Another object of this invention is to provide 

an oscillator which will cover a large frequency 
range, for example from 2 to 20 megacycles with 
eXtremely short leads connecting each circuit 
element. 
A feature of this invention is the combination 

of a tuned plate circuit With a crystal in such a 
manner that When the crystal is changed, the 
proper plate circuit Will also be selected by the 
Same Operation. Also, additional means are pro 
Vided to Supply Voltages properly phased for ex 
citing automatic tuning apparatus used in the 
transmitter. 
Although plug-in coils perse are old in the art, 

the Specific arrangement of this invention pro 
vides a novel oscillator in which a tuned plate 
Circuit including an inductor and a capacitor is 
joined With the crystal in such a manner that 
When the crystal is changed the proper plate 
circuit Will also be Selected by the same operation. 
Combined With the above mentioned arrange 
ment additional means is provided whereby volt 
ageS are properly phased to Supply excitation 
used for automatic tuning of the transmitter. 
This invention Will best be understood by re 

ferring to the accompanying drawing in which: 
Fig. 1 is a Schematic diagram of a crystal cir 

cuit of this invention, 
Fig. 2 shows the electrical oscillator elements 

incorporated in the plug-in unit, and 
Fig. 3 is a perSpective view of the plug-in os 

Cillator unit with one side of the cover removed. 
Referring now to Figs. 1 and 2 of the drawing, 

the various circuit elements of the plug-in unit 
are connected to the prongs or pins to 8, inclu 
Sive, which are arranged to fit the standard octal 
tube Socket. These pins are secured to an insu 
lating base 9 and serve as electrical terminals 
for the plug-in unit. The circuit arrangement 
shown in Fig. 1 comprises a crystal and its holder 
O having connections to pins 4 and 5. An oscil 

lator tube 2 which is of the screen grid type has 
its grid 3 also connected to pin 4. The anode 
4 connects to pin 6. A screen grid 5 is con 
nected through a resistance s to pin T. The 
Cathode 7 is connected to ground through a re 
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sistor 8 and a bypass condenser 9. A heater 
A connects to any suitable voltage source, not 

ShoWn. A grid bias resistor 20 is connected across 
pins 4 and 5. A bypass condenser 2 is connected 
from pin to ground. A bypass condenser 22 is 
connected from the screen grid 5 to ground. An 
input coil 23 is connected to pins 6 and and has 
a tuning condenser 24 connected in parallel 
thereWith. A midpoint connection 25 connects 
With pin 3 Which in turn is connected to the 
excitation device of the following stage to be 
excited by the Crystal OScillator. In variable cou 
pling relation to input coil 23 there is an output 
coil 26 having its outer connections made to pins 
and 8 and its center connection 27 to pin 2. 

Connections are also made from pins 2 and 8 to 
phase detector grids shown in the block diagram 
28. 

Referring now to Fig. 3, a metal casing 30 
which is provided with a handle 3 having an 
aperture 32 for providing a better grip on the 
handle, is arranged to house the input and output 
coils 23 and 26, crystal holder O and variable 
condenSer 24. On the bottom portion of casing 
30, there is an insulating cover 33 on which base 
9 is secured. Apertures 34, 35 and 36 are pro 
vided in cover 33 to permit variation in the cou 
pling of coils 23 and 26, also to vary condenser 
24. The circuit elements are arranged in casing 
30 so that there Will be a minimum amount of in 
ductance in the leads connecting to the coils, 
crystal and Variable condenser. 
As these plug-in units are for covering a fre 

quency range from 2 to 20 megacycles, there will 
be several such units. For example, five plug-in 
units Were provided in a transmitter which was 
Constructed, each plug-in unit having a different 
frequency for the Crystal 0 and a different num 
ber of turns on coils 23 and 26. Likewise, the 
variable condenser 24 Will be of a different ca 
pacity. It is obvious that Switching means may 
be employed in place of plug-in units described 
to obtain the same result. 
In the operation of this device, the oscillator 

tube 2 is mounted on a suitable panel of a trans 
mitter which is provided with a conventional 
Octal tube socket to receive the plug-in unit 
shown in Fig. 3. Whenever it is desired to change 
the frequency range of the transmitter, a plug 
in unit is selected for the proper frequency range, 
and as the coils and condensers are within the 
Same casing, the proper plate circuit will be se 
lected by the same operation. Also, additional 
means are provided whereby the voltages are 
properly phased to supply excitation used for au 
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tomatic tuning of a transmitter. This means 
may comprise a coil 26 as indicated in Fig. 1, 
Which is arranged so that When the crystal is 
changed, the coil 26 of proper Value will be asso 
Ciated With the plate coil 23. 
While I have indicated and described a System 

Of my invention, it will be apparent to one skilled 
in the art that my invention is by no means 
limited to the particular device shown and de 
Scribed, but that many modifications may be 
made Without departing from the scope of my 
invention. 
What I claim is: 
1. A crystal oscillator plug-in unit, comprising. 

a metallic housing member having electrical ter 
minals, a piezo-electric crystal Within said lhous 
ing member, said crystal being connected to cer 
tain of Said terminals and the grid Cathode cir 
cuit of an election discharge device, a variable 
condenser within said housing member, a cou 
pling device having input and output coils each 
one of Which has a centel tap Within Said hous 
ing member, the Outer ends of Said input coil be 
ing connected to Said terminals and Said con 
denser and to the anode Cathode circuit of Said 
electron discharge device, the center tap of said 
input coil being connected to the excitation ter 
minals of a following stage, the outer ends of the 
Output coil being connected to the terminals of 
a detector stage and the center tap of Said out 
put coil being connected to a terminal, and 
means for maintaining said terminal at ground 
potential. 
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4. 
2. A crystal oscillator plug-in unit comprising 

a metallic housing member having an insulating 
base and a plurality of electrical terminals, a 
piezo-electric crystal Within said housing men 
ber, said crystal being connected to certain of 
said terminals and the grid cathode circuit of an 
electron discharge device, a variable condenser 
Within said, housing member, a coupling device 
having input and output coils each one of Which 
has a center tap Within said housing member, the 
outer ends of said input coil being connected to 
Said terminals and said condenser and to the 
anode cathode circuit of said electron discharge 
device, the center tap of Said input coil being con 
nected to the excitation terminals of a following 
Stage, the Outer: ends of the output coil being 
Connected to the terminals of a detector stage 
and the center tap of said output coil being con 
nected to a terminal, and means for maintaining 
Said terminal at ground potential. 
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