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1. 
This invention relates to means for obtaining a 

testing apparatus which can be used for various 
purposes such as servicing a standard A.-M. 
radio broadcast or a television receiver, video and 
other amplifiers or other equipment requiring the 
use of a frequency having a sweep much wider 
than anything heretofore used or available. 
It is the principal object of my invention to 

provide an apparatus which will cover an enoir 
mous spectrum extending from just above the 
audio range to over 500 megacycles and by means 
of additional adjustments the Spectrum may be 
extended to 1,000 megacycles or higher wherein 
at Various parts of this spectrum a frequency 
SWeep of 30 megacycles or Over may be obtained. 
A further object is to provide an apparatus 

having a Sweep output that Will cover successively 
each color television frequency band. 
A still further object is to provide a mega 

SWeep apparatus for field as Well as laboratory 
and research work use which is small, (the front 
panel with all regular adjustments available 
thereon being only 15' x 9’’) so it can be conven 
iently carried by one person. 
Other objects will be discerned by one skilled 

in this particular field. In order to illustrate 
the manner in which the objects are obtained, 
reference is made to the annexed dra Wing where 
in, 

Figure 1 illustrates diagrammatically the cir 
cuit of my new and improved circuit together with 
a plan view of the Wave guides and Wave meter 
used in connection thereWith and forming part 
of the circuit. 

Figure 2 is a sectional view on the line 2-2 of 
One of the wave guides and also ShoWing a CrOSS 
section through the wave meter. 

Figure 3 is a sectional view on the line 3-3 of 
Figure 1. 
Figure 4 is a fragmentary view showing the 

crystal detector, which is only diagrammatically 
illustrated in Figure 1. 

In Figure 1 the resistances used in the circuit 
are numbered R to R2, while the condensers 
are designated as Ci to C8, and the potentione 
ters are numbered PA to P5. Of and O2 are reflex 
Oscillators of the Klystron type Which are adapted 
to operate at approximately 10,000 megacycles. 
The tube W3 is one that is adapted to deliver a SaW 
tooth Wave form potential to the tube O by way 
of the potentiometer P, condenser C, and 
Switch S. While the voltage Supplied by the tube 
W3 is used to vary the frequency of the oscillator 
Of it also simultaneously supplies the voltage to 
the X axis of an oscilloscope which is connected 
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to the terminals syn. and out. One of these ter 
minals, Wa may be a variable voltage Supplied 
thereto by the potentiometer P or a fixed voltage 
Supplied by way of Switch S2, either voltage may 
be used to drive the X axis of the oscilloscope. 
The switch S is supplied with a toggle type spring 
so that after the Switch is thrown to the upper 

position into engagement with the contacts 2 and 
released, Spring Will cause it to automatically 
return to the normal closed position as indicated. 
The function of the SWitch S will be later re 
ferred to. 
The oscillator Of is provided with a wave guide 

3, and the output lead 4 of this tube extends a 
Substantial distance by Way of an insulator 5 into 
its wave guide as indicated in Figure 2. The out 
put lead 6 of the Oscillator tube O2 is positioned 
in an insulator located in Wave guide 8. The 
two Wave guides 3 and 8 are preferably fastened 
together to a mounting panel 9 carrying the re 
sistances, condensers, potentiometers, etc., mak 
ing up the circuit. The upper part of the Wave 
guide 3 has a slot therein to receive a relatively 
fixed or padding attenuator D, which may be of 
suitable insulating material Such as Bakelite, that 
is carried by a stud fastened to the panel 9. 
The wave guide 8 carries within its interior an 
adjustable attenuator 2 which may be of any 
Suitable material such as Bakelite, fastened by a 
Screw 3 to an insulating stud 4. Around the 
stud is positioned an expansible spring 5 held 
in place by a washer 6 that is held to the upper 
end of the stud 4 in a satisfactory manner as 
by a cotter pin. With this arrangement the 
Spring 5 normally holds the attenuator 2 against 
the inner edge Wall of the Wave guide 8. An ad 
justing Screw 7 carried by a Support member 8 
has an operating knob or holder 9 at one end so 
when it is turned the stud 4 is moved inwardiy 
to cause the attenuator 2 to move away from 
the inner Wall of the Wave guide 8 for purposes 
which will be later referred to. Both of the adja 
cent Walls of the Wave guides 3 and 8 are provided 
With a plurality of holes 20 which act as a direc 
tional coupler means to which reference will be 
later made. The extremity of the Wave guide 8 
Opposite the insulator T that receives the tube 
Output lead 6 has a slot 2f therein to receive a 
triangularly shaped card 22 of insulating mate 
rial therein. The attenuators 9, 2 and card 22 
are treated on their Surfaces with a thin layer 
of resistance material such as carbon for pur 
pOSes which Will be later described. Mounted on 
the Wave guide 3 is a Wave meter 23 which in 
cludes a block 24 having a graduated hub 25 
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which supports a tubular imember 26 that is inter 
nally threaded to receive a threaded stud 2 car 
ried by an operating cylinder 28 which in turn is 
calibrated into a hundred divisions to Cooperate 
with the calibrations on the hub 25. Preferably 
the member 26 has a plurality of SlotS 29 and a 
groove at one end to receive a Spring 3 that ap 
plies a contracting force to the Split ends of the 
member 26 so as to insure that the micrometer 
adjustment of the cylinder 28 will be positive 
and accurate. Extending from the threaded stud 
27 is a rod 3 which forms a coaxial cavity tuning 
member with the tubular member 32 carried by 
the block 24 which is fastened by SCreWS 33 
through the top surface of the Wave guide 3. 
Positioned within the block 24 is a tube 34 for 
receiving the rod 3 and near the inner end of the 
tube 34 is located a pin 35 that extends through a 
clearance hole 36 in the block 24 into the cham 
ber of the wave guide 3. The purpose of this pin 
and other circuit parts will be later referred to in 
the operation of the structure. 
Mounted adjacent the wave meter, and at the 

extremity of the wave guide 3 is a detector 3, 
preferably of the crystal type and shown in as 
sembled position in Figure 4 and diagraminati 
cally in Figure 1. The detector is connected to 
the wave output terminal. WO and also to a de 
coupling monitor circuit including the resistors 
Rio and R. i. and condenser's C5 and C6 which 
are connected through a resistor R9 to a D. C. 
microampere meter MA which serves to indi 
cate the arrival of energy at the detector, as 
well as at the output terminal WO, it being 
understood that the innonitor circuit picks up a 
D. C. component out of the detector circuit. In 
the operation of the mega-Sweep apparatus after 
current has been turned Oa, it energizes the 
circuits; the potentiometer P4 is adjlisted to One 
of its maximum positions and the atteinuator 
12 is set to its minimum position, i.e., with all 
the spring tension on the stud f4 at a minimum. 
Then, the switch S is turred to engage the Cora 
tacts 2, and the potentiometer Pi is giveia a 
peaking' adjustment until the current in the 
meter MIA reaches the maximum. This peaking 
assures that the repeller voltage of oscillator G2 
is set for operation in the proper manner. While 
the switch Si is held in engagement With the 
contacts 2 it short circuits the resistance R9. 
The micrometer or cylinder 28 on the Waveraeter 
is adjusted until there is a dip in the current 
reading on the amneter MA. This reading is 
a measure of the frequency of the oscillator O2. 

Oscillator OA is set by first peaking the D. C. 
current from the detector by means of the peak 
ing potentiometer P3. Small frequency Shifts 
may also be made by the potentioneter P2. 
The output frequency on the Sweep circuit is 

determined by the difference in frequency be 
tween the two oscillators O2 and Of. This dif 
ference in frequency may be set at any desired 
value by obtaining the innaediate reading associ 
ated with oscillator O2 as described, and Setting 
oscillator O to a frequency which would give 
a dip on the meter with a micrometer reading 
which corresponds to the desired frequency. 
The complete tuning procedure briefly 'outlined 

above is necessary only when the Sweep apparatilis 
is shifted to a new frequency region in the carrier 
band. 
The energy from the signal oscillator O2 is 

passed to wave guide 8 and past the adjustable 
or variable attenuator 2 which absorbs, inöre 
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4. 
its wave guide. After passing the attenuator 
i2 the energy passes through the directional 
coupler comprising one or more holes 20, into 
the wave guide 3. Any energy that is not passed 
through the coupler 2 is received and dissipated 
on the card terminator 22 which as heretofore 
explained is covered with an energy absorbtion 
material such as finely powdered carbon, so that 
these waves of energy are not thrown back in 
the wave guide so they will not interfere with 
the passage of the waves through the coupler 
2. 
The energy from the oscillator Of which is 

passed through the lead 4 and the wave guide 
3, is frequency modulated by a variable voltage 
from the saw tooth type tube V3 that is applied 
to the repeller member of the tube Ol. The 
energy is passed from the lead 4 past the relatively 
fixed or padding attenuator fo onto the detector 
3, being mixed with the waves coming from the 
wave guide 3. 
Since the wave netter 23 is positioned directly 

before the detector the frequency of both Oscil 
lators is measured by this co-axial cavity type 
absorbtion wave ineter. It is well understood that 
Wihen two different frequencies are mixed in a 
non-linear device Such as a crystal detector the 
frequency difference is obtained and this differ 
ence is what is passed on to the wave output 
WO. It is important to keep in mind that in 
order to obtain a constant signal output, the 
larger signal, which in this case comes from the 
oscillator O is the one that is frequency nodu 
lated, even though its output may vary in anpi 
tude the output signal will not vary, due to the 
fact that as in Inost detectors the output annpli 
tude depends on the Small signal. Also, when 
the local osciliator is frequency nodulated an 
Indesired result of this is that amplitude modul 
lation is obtaired. This is the reason that the 
output Voltage amplitude is inade dependent upon 
the Signal oscillator. 
By the use of the circuits and apparatus de 

Scribed i have obtained a nega-sweep means for 
obtaining the objects heretofore set forth as well 
as others all of which I have found from practical 
eXperience to be highly useful. 

I prefer to have an apparatus that will deliver 
Substantially a constant output which will only 
give a true response of an electrical network or 
aImplifier. In Some Special cases in order to ob 
tain a greater frequency sweep both the tubes 
Oi and O2 may be frequency nodulated. But, 
So far as present day equipment is concerned 
I prefer to only modulate one oscillator in order 
to obtain a Substantially constant current out 
plat. 
I clairn: 
1. A radio structure including two ultra-high 

frequency OSciilators, a Wave guide for each oscil 
lator with means for taking the energy output of 
each OScillator to its guide, means for passing the 
energy of certain of the waves from one guide 
into the other, a detector preferably of the crystal 
type located in Said other guide and acting to 
take energy from the two waves passed into said 
guide and producing a signal current capable of 
being varied over a wide frequency range. 

2. A radio Structure as set forth in claim 1 
further characterized in that each wave guide has 
at least one attenuator located therein and fur 
ther characterized in that a co-axial wave meter 
is coupied into the guide carrying the detector. 

3. A radio structure as set forth in clain 1 
or less, energy depending on its adjustinent in 75 further characterized in that each wave guide has 
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an attenuator located therein, the attenuator On 
said other wave guide being mounted in a rela 
tively fixed position while the other attenuator 
is mounted for quick adjustment in the Said one 
Wave guide. 

4. A radio structure as set forth in claim 1 
further characterized in that said means for paSS 
ing waves from one wave guide into the other, 
comprises a directional coupler consisting of at 
least one opening through the adjacent side walls 
of the guides. 

5. A radio structure as Set forth in claim 1 
further characterized in that each wave guide has 
an attenuator located therein, the attenuator on 
said other wave guide being mounted in a rela 
tively fixed position while the other attenuator is 
mounted for quick adjustment in said One Wave 
guide, said means for passing Waves from One 
wave guide into the other comprising a direc 
tional coupler consisting of at least one opening 
through the adjacent side walls of the guides and 
means located at the end of the wave guide hav 
ing the quick adjustable attenuator and opposite 
thereto for absorbing the energy waves that do 
not pass through the directional coupler. 

6. A radio structure as set forth in claim 1 
further characterized in that each Wave guide has 
an attenuator located therein, the attenulator on 
said other wave guide being mounted in a rela 
tively fixed position while the other attenuator 
is mounted for quick adjustment in said one wave 
guide, said means for passing waves from one 
Wave guide into the other comprising a direc 
tional coupler consisting of at least one opening 
through the adjacent side walls of the guides 
and a triangularly shaped termination card haW 
ing energy absorbtion material thereon located 
in a slot in the end of the wave guide having the 
quick adjustable attenuator and opposite thereto, 
one apex of the triangularly shaped card being 
pointed toward the adjustable attenuator. 

7. A radio structure having an output ter 
minal and including a signal Oscillator and a 
variable voltage frequency modulated oscillator, 
a Wave guide for each oscillator with means for 
connecting the output terminal of each oscillator 
into one end of its wave guide, a detector prefer 
ably of the crystal type positioned at the Opposite 
end of the guide having the output terminal of 
the modulated oscillator, an attenuator in this 
guide between the said terminal and the de 
tector, an adjustable attenuator in the other Wave 
guide near the signal oscillator terminal; a direc 
tional coupler between the tWO Wave guides On 
similar sides of their attenuators, and a Wave 
meter having members forming a co-axial cavity 
carried by the guide having the detector, a pick 
up pin extending from the inner member of the 
co-axial cavity into the Wave guide. 

8. A radio structure as set forth in claim 7 
further characterized in that a decoupling moni 
tor circuit is connected to the detector for taking 
a direct current component from the detector 
circuit and a direct current micro-ampere meter 
is used for utilizing the direct current component 
to indicate the arrival of energy at the crystal 
and output terminal of the structure. 

9. A wide-range sweeping apparatus including 
two ultra high frequency oscillators with means 
for giving each an adjustment for maximum out 
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6 
put energy, a wave guide for each oscillator and 
each guide having a terminal to receive the out 
put of its associated oscillator, means for apply 
ing a Saw tooth type voltage to one of said OScil 
lators for modulating its frequency, the guide con 
nected to the modulated oscillator having a de 
tector preferably of the Crystal type and also 
carrying thereon a co-axial wave meter located 
directly before the detector, Wave coupler means 
common to both guides, an attenuator for each 
guide, the one in the guide associated with the 
non-modulated OScillator being adjustable. 

10. A wide-range sweeping apparatus including 
two ultra high frequency reflex oscillators, a wave 
guide connected to each oscillator with their out 
put terminals positioned in One end of their 
respective guides, means for frequency modulat 
ing the output of one of said oscillators, a detector 
located in the wave guide receiving the modulated 
output at the end opposite the wave receiving 
end, a cavity type wave meter positioned over 
the guide carrying the detector and having a re 
ception pin located so as to absorb energy from 
said wave guide carrying the detector, the two 
wave guides being interconnected by Wave cou 
pling means and attenuator devices for both wave 
guides. 

11. A Wide-range sweeping apparatus including 
two ultra high frequency reflex OScillators, a Wave 
guide connected to each Oscillator With their 
output terminals positioned in one end of their 
respective guides, means for frequency modulating 
the energy of at least one of Said oscillators, a 
detector located in one of the wave guides that 
receives the frequency modulated energy, the de 
tector being located at the end of the guide oppo 
site the energy receiving end, and a cavity type 
Wave meter positioned on the guide carrying the 
detector and having means for absorbing energy 
from said guide, the two wave guides being inter 
connected by wave coupling means. 

12. A wide range sweeping oscillating appa 
ratus including two ultra high frequency Oscil 
lators with means for controlling the action 
thereof, said means including impedance devices, 
at least some of which are adjustable and also 
including an electron tube which will deliver a 
characteristic voltage to one of said oscillators 
to vary its output frequency, a Wave guide Con 
nected to the output terminal of this one oscil 
lator, a wave guide connected to the output ter 
minal of the other oscillator, a directional coupler 
means for passing the Waves from the last men 
tioned guide into the first mentioned guide, a 
detector carried by this first guide and COn 
nected to the Wave Output terminal of the appa 
ratus and an adjustable wave meter also carried 
by the first guide for the purpose described. 
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