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17 Claims,

This ‘invention telatés to a radio frequency
oscillator and more particularly to the type of
oscillator designed to deliver modulated. or un-
modulated_ radio frequency voltages of predeter-
mined magnitide. Thsa principal use of such
device is ag a generator of standard signals for
use in the testing of radio receivers for sensi-
tivity and selectivity, but oscillators of this type
are useful wherever radio frequency signals of
bredetermined magnitude are desired.

In my copending application Ser, No. 311,911,
filed Oct. 11, 1928, riow Patéent Number 1,793,601,
granted February 24, 1931, T have described and
claimed a signal generator that is usefyl where
extreme accuracy is not essential, and in appli~
cation Ser, No. 378,001, filed July 13, 1929, I have

‘described and claimed a standard signal gener-

ator of great aceuracy, i. e., a precision instru-
ment. The present invention relates to a port-
able generator of the type described in the earlier
application,

An object of the invention is to brovide a
bortable radio frequency oscillator or signal gen-
erator including a continuously adjustdble ele-
ment for controlling the output voltage. A fur-
ther object is to provide a generator of the type
stated which is of simpler constriction and may
be more economically manufactured than pre-
vious devices of the same general type. More
Specifically, an object is to brovide a signal gen-
erator having s tuned circuit aeross which an
approximately constant radio frequency voltage
is developed, a slide wire inductance So connect-
€d. into or associated with the tuned circuit that
the voltage drop across the same remains approx-
imately constant, and voltage attenuator asso-
ciated with the slide wire inductance.

These and other objects of the invention will
be apparent from the following specification
when taken with the accompanying drawing in
which;

Fig. 1 is a circuit diagram of one embodiment
of the invention;

Fig, 2 is a front elevation of a convenient phys-
ical embodiment of the apparatus shown dig-
grammatically in Fig. 1; and :
- Fig, 3 is a fragmentary circuit diagram of an
alternative form of the radio frequency cireuits,

The tubes, circuit elements and voltage atten-
uator are enclosed within s shield S and the
radio and audio frequency circuits are preferably
grounded on the shield, The radio frequency
oscillitor tube | and audio frequency osecillator
tube 2 may be of any convenient type and are

ilustrated as tricdes having filamentary cathodes.

(CL 250—20)

which aré hested by the battery A, the voltage
impressed on the cathodes being réguldted by
the combined switeh and rheostat 3 in accords
ance with the indication of g voltmeter 4,

The radio frequency circuits of the oscillator
tube | include 2 fixed plate inductatice I ih seriey
with a slide wire indictance L', the inductahée
L béing coupled to the induetarice L? which is
connected to the grid through the grid leak snd
condenser 5. The tuning condenser G is shurited
across the serially connected inductances L, I/,
and the osecillator ¢ireuits are §o desighied as to
give an approximately constafit radio frequency
voltage across the tuned eircuit for all Irequen-
cles within ifs range of adjustment. The High
potential termiinal of the tuned impedance i§
coupled to the plate of tube | through the block~
ing condenser 6 arid the Dositivé potential from
a suitable soutce, such as battery B; is impressed
uponl the plate through the radio frequehcy
choke 7.

For thé generation of modulated radio fre-
quency sigrials, the plate supply’ to the radio
frequency oscillator- 1 may be conhéeted through
a portien of the plate windisg of the transformer
8 of the aiidie fréquency oscillatoF 2. The plate
winding of transformer § is tutied by means 6¢f
condénser 9 to produce the desired freqiiéney,
for instance 400 cycles. The usual grid ledk and
condenser 10 is provided between the grid and
cathiode. So far ds concerns the present inven-
tion, an external source of audio frequeney cur-
rent may be employed t6 modulate the radio
frequency signals, some other type of modiilator

may be included within the shielding cabinet S,

or unmodulated sigiials may be generated,

In accordance with the present inventioti, the
voltage attenuator is connected actoss the slide
wire inductance I/ which may, and preferably
does, consist of g single tirn of wire op meétal
strip.  Ele¢tro-magnetic Coupling between coils
L and L’ is prevented by the shield [ which
surrounds the coupled coils L, 12, and a shield
2 which houses the slide wire iriductance I,
The adjustable slider 13 of the slide wire indvc-
tance is coninected to the switch drm (4 that co-
operates with the contacts 8, 16, 11, to provide
a multiplier for the voltage attenuator. The
voltage attenuator is of the usual type and com-
brises a resistance netwoik in which the resist-
ances are so related that adjustment of the
switch' arm (4 will effect 8 decimal variation in
the magnitide of the radio frequency voltage
available at the output terminals 18 of the net-
work. Appropriate values for the several resist-
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2

ances are indicated in Fig. 1 put detailed descrip-
tion of this known type of attenuator is nofb
believed to be necessary.

The slide wire inductance 1’ may be shunted
by an adjustable inductance 19 when relatively
high accuracy is desired. The voltage attenuator
and the adjustable inductance 19, when one is
used, are housed‘in'individual compartments.

Since the radio frequency oscillator is so de-
signed that an approximately constant radio fre-
quency voltage is developed across the plate im-
pedance, it is apparent that the voltage drop

across the slide wire inductance 1 remains sub-

stantially constant for all frequency adjustments. -

Tnasmuch as the current varies substantially in-
versely as the frequency and the reactance of the
fixed inductance varies directly as the frequency,
then the voltage drop across the fixed slide wire
inductance L’ will be independent of frequency,
so that regardless of frequency a given setting of
variable tap assures 3 given voltage. If the drop
across the inductance 1/ remains constant, any
pr_edetermined portion of that potential may be
impressed upon the input terminals of the voltage
attenuator by a suitable manipulation of the
slider 13. By calibrating the signal generator
with a standard signal generator or precision in-
strument, the voltage developed across the output
terminals 18 may be indicated, in microvolts,
upon a graduated scale associated with the slider

(3. Such calibration is preferably made when the
switch arm 14 is in engagement with the contact
15, thereby providing the maximum attenuation,
and the values indicated on the slide wire scale
should then be multiplied by 10 or 100 when the
switch arm is moved to contacts 16 and {1, re-
spectively. ) )

_'The signal generator is'not intended to be a
precision instrument but it may be employed to
check the selectivity of radio receivers even
though there may be & comparatively large error
between the actual output and the theoretical out-
put indicated by the adjustment of the slide wire
and the multiplier. The signal generator is a con-
venient instrument for the use of service men in
checking the operation of a radio receiver, and in
manufacturing plants it provides convenient and
economical apparatus for the final inspection of
the receivers. The calibration of signal genera-
tors of this type may pe checked against g stand-
ard signal generator at intervals, say once or twice
a day, and inductance i9 adjusted to bring the
operation within the desired range of accuracy.

The design of the radio and audio frequency
oscillator. circuits will be governed by the par-
ticular frequency range or ranges to be covered.

If -external batteries are used, filters should be
employed to prevent radiation of energy from the
batteries and external leads.

. To prevent a residual signal when the slider 13
is-set at zero position, the low potential terminal
of inductance L' should be grounded upon the
shielding case through as short a connecting wire
as is possible and the lead from slider 13 should
run closely adjacent the zero position of the slider,
thus reducing. to a minimum the inductive cou-
pling pbetween the tuned cireuit and the attenu-
ator leads. .

Apparatus of the type shown diagrammatically

in Fig. 1 may be ¢onveniently assembled in a small

size portable kit such as shown in. front elevation
in Fig.2. The front panel 8’ may be and prefer-
ably is a metal plate forming a part of the shield-
ing casing S, within which the batteries A, B, and
generator are located.

2,087,160

The dial 3’ for the combined switch and rheostat
in the filament circuits of the tubes is mounted on
the panel ', preferably near the voltmeter 4.
The knob 4’ of the multiplier switch is provided
with a suitable pointer 20 for indicating the value,
1, 10, or 100, by which the scale reading adjacent
the knob and pointer 13’ of the slide wire in-
ductance should be multiplied to obtain the value
of the radio frequency voltage developed across
the terminals 18. The knob 21 for controlling
the adjustment of the tuning condenser C carries
a dial 22 that moves adjacent a fixed fiducial
marker 23 to indicate the frequency of the gener-
ated signals. The adjustable control element 19’
of the variable inductance 19 is shaped for en-
gagement by the end of a socket wrench or other
equivalent tool, thus reducing the likelihood of
an inadvertent change in the magnitude of the
shunt inductance 9 during the normal operation
of the signal generator.

A simple form of signal generator which . is
particularly useful when two or more frequency
bands are to be covered is shown in Fig. 3. For
each frequency range, a plug-in unit is provided
which includes the plate inductance 1., the grid
inductance 1?2 and a coupling inductance 1.
These inductances may be wound on & cylindrical
form of insulating material and enclosed in a
shielding can or box i1’. As illustrated, connec-

“tions are made to contact pins which engage €0~

operating sockets to connect the coils L and I2
in the plate and grid circuits, respectively, and
to connect the coupling coil I3 in series with an
adjusting inductance 24 and the slide wire in-
ductance I’ which feeds the attenuator system.

_The remaining elements of the signal generator
may be of the form shown in Fig. 1, and need not
be described in detail but have been identified by
corresponding reference numerals.

For each of the interchangeable coil units, the
coils L and I? are soO designed that the voltage
drop established across the slide wire inductance
1’ is the same for all frequency ranges. Such in-
equality as may arise in the mechanical construe-
tion of the coil units may e compensated by ad-
justment of the variable inductance 24. A single
seale of graduations adjacent the knob and point-
er which controls. the setting of the slider {3
will then apply equally well for all frequency
ranges. :

1t will be apparent that thei'e is considerable

latitude both in the electrical and the physical

design of equipment embodying the invention.

I claim: o

1. In a signal generator of the type including
a radio frequency generator tunable over & band
of frequencies, a plate circuit inductance, a slide
wire inductance coupled thereto to establish
across said slide wire inductance a.potential drop
jess than and having a fixed ratio to the poten-
tial drop established across said plate circuit in-
ductance, and a voltage attenuator having the
input terminals thereof connected across an ad-
justable portion ‘of said slide wire inductance.

2. The invention as set forth in claim 1, where-
in said slide wire inductance is serially connected
to a coil coupled to said plate circuit inductance.

3. In a signal generator, the combination with
a vacuum tube and circuit elements cooperating
therewith to constitute a tuned radio frequency
oscillator, one of said elements being an induc-
tance across which the potential drop established
by oscillatory currents remains substantially con-
stant for all frequencies within the range of ad-
justment of said oscillator, of & slide wire in~

10

15

20

25

30

35

40

45

55

60

65

70



10

15

20

25

30

35

40

45

50

655

60

65

70

76

2,087,160

ductance in series with the said element, and a
voltage attenuator connected across the slider
of sald inductance and one terminal thereof,

4. In a standard signal generator, the combi-
nation with a vacuum tube, and a voltage at-
tenuator including a slide wire inductance, of a
removable coil system comprising three induc-
tively coupled windings, cooperating terminals
on said coil system and the relatively fixed cir-
cuit elements of said generator for connecting
one of said windings in the grid circuit of said
tube, a second winding in the plate circuit and
the third winding in series with said slide wire
Inductance. ]

5. The invention as set forth in claim 1, where-
in said plate circuit inductance and said slide
wire inductance are series elements in the tuned
circuit of said generator.

6. A signal generator of the type including a
radio frequencyodscillator having a tuned circuit
adjustable over a band of frequencies to deter-
mine the frequency of the generated oscillatory
current, and a voltage attenuator, characterized
by the fact that said tuned circuit includes two
serially connected inductances of fixed magnitude,
and adjustable means connected in circuit with
one of said inductances for impressing upon the
input terminals of said attenuator the radio fre-
quency voltage developed across such portion of
the said inductance as is determined by the po-
sition of said adjustable means.

7. In a signal generator, the combination with
a vacuum tube, o tuned circuit for determining
the frequency of the signals generated by said
tube, said circuit including in series two induc-

tances and a condenser adjustable to tune the

oscillator over a band of frequencies, one of said
Inductances comprising a single turn coil, and
means grounding the junction of said coil and
said condenser; of a contact adjustable upon said
single turn coil, and a voltage attenuator having
the input terminals thereof connected to said
contact and to ground. .

8. In a vacuum tube oscillator of the type tuna-
ble over a range of frequencies and including
means for automatically maintaining the radio
frequency output voltage delivered thereby ap-
proximately constant over its said frequency
range; a vacuum tube, a tuned circuit including
in series a fixed inductance and a slide wire
shunted by an adjustable inductance, and a volt-
age attenuator network having the input- ter-
minals thereof connected respectively to the slider
and to one terminal of said slide wire inductance.

9. In a signal generator, the combination with
a vacuum tube and circuit elements including a
tuned circuit cooperating therewith to consti-
tute a radio frequency oscillator tunable over a
band of frequencies, said tuned circuit compris-
ing in series an adjustable condenser, a fixed in-
ductance and a fixed impedgnce having one ter-
minal grounded, of a voltage attenuator network,
connections from the input terminals of said net-
work to said fixed impedance and to ground re-
spectively, and output terminals for said net-
work connected respectively to ground and to a
point on the terminal impedance of said network,
said fixed impedance to which the input terminals
of said attenuator network are connected com-
prising a slide wire inductance, one of the ter-
minals being connected to the adjustable slider
of said inductance. _

10. In a signal generator, the combination with
a radio frequency oscillator comprising a vacuum
tube, and a tuned impedance in an electrode cir-

3

cuit of said tube and including in séries a coil
and a slide wire inductance, of a voltage attenu-
ator, means connecting the input terminals of
said attenuator to the slider and to one terminal,
respectively, of said inductance, and individual
shields for said attenuator and said inductance.

11, In a signal generator of the type including
a vacuum tube and circuit elements cooperating
therewith to coristitute a tuned radio frequency
oscillator having a substantially constant radio
frequency output voltage at all frequencies to
which said oscillator may be tuned, a tuned cir-
cuit which includes two inductances in series with
each other and in multiple with g tuning con-
denser, means shielding said inductances against
electromagnetic coupling, a voltage attenuator,
and means for connecting the input terminals of
said attenuator across an adjustable portion of
one of said inductances.

12. In a signal generator, the combination
with a vacuum tube, and circuit elements co-
Operating therewith to constitute a generator of
modulated radio frequency signals, said elements
including a tuned circuit comprising in series a
fixed inductance and a slide wire inductance, of
a voltage attenuator network having the input
terminals thereof connected respectively to the
slider and to one terminal of said slide wire
inductance,

13. In apparatus for generating modulated
radio frequency signals, a vacuum tube and cir-
cuit elements cooperating therewith to constitute
an audio frequency oscillator, a second vacuum
tube and circuit elements cooperating therewith
to constitute a radio frequency oscillator tun-
able over a band of frequencies and delivering
a substantially constant radio frequency voltage
throughout said frequency range, connections
between said oscillators to impress the generated
audio frequency oscillations upon g circuit of
said radio frequency oscillator, said radio fre-
quency oscillator including in the tuned circuit
thereof two serially connected inductances, a
voltage attenuator, and adjustable inductance
means for impressing upon the input terminals
of said attenuator the radio frequency voltage
developed across such portions of one of said
inductances as is determined by the position of
said adjustable means. .

14. In a signal generator, a shield box, a slide
wire inductance within said shield box, a lead
grounding one terminal of said inductance upon
said shield box, a lead extending from the slider
of said inductance to the exterior of said shield
box, said leads being arranged adjacent each
other substantially to prevent induced currents
in said slider lead when said slider is adjacent
said terminal of said inductance.

15. In a signal generator, a shield box, a slide
wire inductance within said shield box, a connec-
tion grounding one terminal of said inductance
upon said shield box, a connection extending
from the slider and a connection from the other
terminal of said inductance to the exterior of
said shield box, an inductance coil coupled to
said last connection, means for impressing oscil-
lations on said coil, a second shield box sur-
rounding said coil and means, and utilization
means in circuit with said slider connection.

16. In a signal generator, a shield box, a slide
wire inductance within said shield box, a con-
nection grounding one terminal of said induct-
ance upon said shield box, a connection extend-
ing from the glider and g connection from the
other terminal of said inductance to the exterior
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4

of said shield box, an inductance ¢oil coupled to
said last connection, means for impressing oscil-
lations on said coil, a second shield box surround-
ing said coil and means, a voltage attenuator
coupled to said slider, and a third shield box

surrounding said voltage attenuator.

17. In a signal generator of the type including

‘a radio frequency generator tunable over a band
-of frequencies,
10 shielded slide wire voltage divider in the form of

a plate  circuit inductance, &

2,037,160

an inductance having no appreciable resistance
coupled thereto to establish across said voltage
divider inductance a potential drop less than and

‘having a fixed ratio to the potential drop estab-

lished across said plate circuit inductance, and
5 voltage attenuator having the input terminals
thereof connected across an adjustable portion
of said shielded slide wire voltage divider.

MALCOLM FERRIS.
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