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L571 ABSTRACT 
A device for generating burst signals that can be used to 
determine whether or not a laser doppler velocimeter is 
operating properly. A high frequency signal which 
corresponds to the information frequency of the laser 
doppler velocimeter is modulated by a low frequency 
signal to provide an envelope for the high frequency 
signal. The high frequency signal is modulated by the 
low frequency signal by any modulator means such as, 
for example, an analog multiplier. The low frequency 
signal is added to the modulated signal to provide ped- 
estals for the resulting series of burst pulses. Then means 
are provided for selecting different combinations of 
these burst signals. Also means are provided for making 
the burst signals asymmetrical as desired. In addition, 
means are provided for varying the frequencies and 
amplitudes of the information, envelope and pedestal 
frequency signals in the burst signals. 

10 Claims, 3 Drawing Figures 
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rate and easy readout of both the information frequency 
and the envelope frequency is provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram of the embodiment of the 

n G .  2 is a block diagram of the burst gating signal 

FIG. 3 is a block diagram of the calibration circuit 

VERSATILE LDV BURST SIMULATOR 
ORIGIN OF THE! INVENTION 

The invention described herein was made by an em- 5 
ployee of the United States Government and may be 
manufactured and used by or for the Government for 
governmental purposes without the payment of any 
royalties thereon or therefore. 

BACKGROUND OF THE INVENTION 
The invention relates generally to signal generators 

and more spec%cally concerns a laser doppler veloch- 
eter (LDV) burst simulator for generating burst signals T-g now to the a~~bodiment of the invention 
that can be used to determine whether or not an LDV IS selected for illustration in the drawings the number 11 
is functioning properly. in FIG. 1 designates a high frequency voltage control 

LDV burst simulators the information OSCillatOr (vco) 11 which is used to generate a Sine 
frequency is a fixed multiple of the pedestal frequency. wave at the infamation frequency Of the LDV to be 
H ~ ~ ~ ~ ,  these frequencies cannot be independently var- tested. A variable voltage source 12 controls the fre- 

provide means for information frequency of many LDVs is in the 100 kHz 

duced by VCO 11 is 100 kHz to one MHz. A low fre- 
quency VCO 13 controlled by a variable voltage source burst signals. 

It is an object of this invention to provide a device for 
25 14 produces sine wave frequencies in the range of from generating burst signals suitable for determining one lrHz to The signal produced by vco 13 

provides both the envelope and pedestal for the pro- whether or not an LDV is functioning properly. 
Another object of this invention is to provide an duced burst signals. The signals at the of vco 

11 and VCO 13 are modulated by means of an analog LDV burst simulator in which the information, enve- 

place of analog multiplier 15. The output of multiplier signals can be independently varied. 
15 is a series of signals having an information frequency 

LDV burst in which the equal to the output frequency of VCO 11 and having an information frequency* envelope frequency equal to the output frequency of 

be independently varied. the series of signals at the output of multiplier 15 by 
Still another object of this invention is to Provide an means ofa variable resistor 16 and a variable resistor 17. 

LDV burst simulator that will generate Single, multiple, The resulting summed signals at the junction of resistors 
or continuous burst signals. 16 and 17 is a series of burst signals having an informa- 

A s t i l l  further object of this invention is to Provide an 40 tion frequency equal to the output frequency of VCO 
LDv burst simulator Which allows for a s m e t r y  in 11, and having an envelope and pedestal frequency 
the generated burst signals. equal to the output frequency of VCO 13. Only the 

An additional object Of this invention k to provide an negative portion of the burst signals of the series of 
LDV burst simdator that has an accurate and easy burst signals are allowed to pass through a diode 18. A 
readout of both the information and envelope freqUen- 45 positive dc voltage (+V) is added to the burst signals 
cies. passed through diode 18 by means of summing resistors 

Other objects and advantages Of this invention Will 19 and 20. The resulting signals are then applied to an 
become apparent hereinafter in the specification and inverting operational amplifier 21. The output of invert- 
drawings. ing operational amplifier 21 is a series of upright burst 

50 pulses that are suppressed below ground because of the 
inversion of the +V offset voltage . Inasmuch as these SUMMARY OF THE INVENTION 

The invention is an LDV burst simulator which &en- burst signals are below ground they will not pass 
erates burst signals that are suitable for testing an LDV. through a diode 22 and an output amplifier 23 to an 
The signal from a source having a frequency corre- output terminal 24. 
sponding to the information frequency of the LDV is 55 The sine wave output of VCO 13 is applied to an “0” 
multiplied by a signal from a source having a frequency crossing detector 25. The output of detector 25 is a 
corresponding to the envelope and pedestal frequencies series of positive voltage levels that begin when the sine 
of the LDV. The resulting signal is added to the pedes- wave at the output of VCO 13 goes from negative to 
tal frequency signal to produce a series of burst signals positive and end when the sine wave goes from positive 
having the idormation frequency of the LDV and hav- 60 to negative. The output of detector 25 is applied di- 
ing an envelope and pedestals with a frequency equal to rectly to a burst gate signal generator 26 and also 
the envelope frequency of the LDV. Means are in- through a buffer driver 27 to signal generator 26 and to 
cluded for independently varying the frequencies and a calibration circuit 28. Two of the outputs of burst 
amplitudes of the information and envelope frequency gating generator 26 are connected to a switch 29. In the 
signals. Means are provided for selecting from the series 65 position of switch 29 as shown, a single pulse will pass 
of the burst signals either single, multiple or continuous through switch 29. In the other position of switch 29 a 
burst signals. Also, means are provided for making the series of pulses having a frequency of l/n times the 
burst signals asymmetric as desired. In addition, accu- frequency of the output of VCO 13 where n is equal to 

invention selected for illustration in the drawings; 

generator shown in FIG. 1; and 

10 shown in FIG. 1. 
DETAILED DESCRIPTION OF THE 

INVENTION 

I,, the prior 

i d .  Also, the prior art LDV burst simulators do not 2o quency produced by the vco il* Inasmuch 

and means for generating selected combinations of the 

the 
the burst signals to One MHz the range Of the frequencies Pro- 

l o p  and Pedestal frequencies in the generated burst 30 multiplier 15. A balanced modulator could be used in 

A further object of this invention is to provide an 
Of the 

frequency and pedes- 
tal frequency si@s in the generated burst signals can 35 VCO 13. The signal at the output of VCO 13 is added to 
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1, 2, 3, . . . , is connected through the switch 29 to a The output of buffer driver 27 is applied through a 
buffer driver 30. The output of buffer driver 30 is a terminal 46 to a one-shot multivibrator 46. The pulse 
series of pulses which are applied through a summing generated by multivibrator 46 is applied to a one-shot 
resistor 31 to a summing point at the output of inverting multivibrator 47 the output of which is shaped by a 
operational amplifier 21. The output of amplifier 21 is 5 wave shaping circuit 48 and applied to a switch 49. The 
applied through a summing resistor 32 to the summing output of switch 49 is applied through summing resistor 
point. The amplitudes of the positive pulses at the out- 33 to the s d g  point at the output of inverting oper- 
put of buffer driver 30 are equal to the magnitude of the ational amplifier 21. Multivibrator 46 includes a knob 50 
positive dc voltage +v. Consequently, each time a for changing the time constant of the multivibrator so as 
pulse appears at the output of buffer driver 30 the sup- 10 to Vary the duration of the Pulse Produced by multivi- 
pressed burst signal at the output of amplifier 21 is brator 46 and hence the time at which the output of the 
raised to above ground level and will therefore pass Wave shaping circuit 48 Occurs. ConsequentlY, knob 50 
through diode 22 and output amplifer 23 to the output can be adjusted to synchronize the shape of the wave at 
terminal 24. Hence, the burst signals at the output of the output of wave shaping circuit 48 with the burst 
terminal 24 to the pulses produced at the 15 signals at the output of inverting operational amplifier 

generator 26 produces at its other output a series of time ‘Onstant Of the muhivibrator so as to vary the 
output buffer driver 30. addition, burst gating signal 21. Multivibrator 47 includes a knob 51 for changing the 

asymmetfic pulses which can be applied through a sum- duration Of its Output pdSe and the duration Of the 
-g resistor 33 to the output of amplifier 21 to produce Output Of wave shaping circuit 48. With the aid of 
asymmetric burst pulses at the output terminal 
details of burst gating signal generator 26 are disclosed 
in FIG. 2. Calibration circuit 28 which receives its in- 

mation and envelope frequencies by means of a LED 
readout 34 and also calibrates these frequency readouts 

calibration circuit 34 are shown in FIG. 3. 

The 20 switch 29 and knob 43 the burst gating signal generator 
can be used to select either one burst signal or l/n times 
the frequency of VCO 13 burst signals where n is equal 
to 1,2,3, . . . . With the aid of switch 49 the asymmetric 

circuit 28 as shown in FIG. includes 

driver 27 and to the output of high frequency VCO 11, 
The burst gating generator 26 in as respectively. Terminal 52 is connected through a switch 

through a switch 55 to AND gate 57. Switches 54 and 

Puts from detector 25 and vco l1 the infor- voltage wave at the output of wave shaping circuit 48 
25 can be added to the selected burst signals. 

The by mCXUL3 of a known source* The details Of terminals 52 and 53 which are connected to buffer 

shown in FIG. 2 includes a t amid  35 that is connected 30 54 to AND gate 56 and te-al 53 is 
directly to detector 25. The positive voltage levels ap- 
plied to terminal 35 are applied to the but Of a 
flip flop 369 to a one-shot multivibrator 37 and to AND 

55 we mechanically connected together so that they 
operate in unison. A spring loaded debounced switch 58 

gates 38 and 39* The Q Output Of connects a +V voltage to a one-shot multivibrator 59 
The Out- 35 such that it generates a pulse each time that switch 58 is 

Put of AND gate 38 is but Of depressed. The output of multivibrator 59 is connected 
a flip flop 41 Whose Q Output is connected to AND gate to AND gate 57 and to one-shot multivibrator 60 which 
40. The output of AND gate 40 is connected to AND generates a pulse that is applied to AND gate 56. The 
gate 42 and the output of one-shot multivibrator 37 is outputs of AND gate 56 and 57 are connected thou& 
connected to AND gates 39 and 42. One-shot multivi- 40 a switch 61 to the LED readout 34. With switches 54, 
brator 37 i dudes  a knob 43 for changing the time con- 55, and 61 positioned as shown, the voltage levels from 
stant of the multivibrator thereby changing the duration detector 25 passes through AND gate 56 for the dura- 
of the Pulses generated by the multivibrator. A SPMg tion of the pulse generated by one-shot multivibrator 60 
loaded ddmunced switch 44 C O m ~ t s  the Preset input and these voltage levels are counted by the LED read- 
of flip flop 36 and the Clear input Of flip flop 41 to 45 out 34. If the position of switch 61 is changed the fre- 
ground such that each time switch 44 is depressed the Q quency from the high frequency VCO 11 is passed 
output of flip flop 36 is Preset to a “1” and the Q through AND gate 57 for a time determined by the 
output of flip flop 41 is set to a binary ‘‘0.” m P  flop 36 duration of the pulse generated by the one-shot multivi- 
is triggered on the leading edges of the Positive Voltage brator 59 and counted by LED readout 34. The reason 
levels at the output of detector 25, flip flop 41 is trig- 50 for having the two multivibrators 59 and 60 is so that 
gered on the leading edges of the positive voltage levels the duration of the pulse generated by the multivibrator 
produced at the output of AND gate 38, and one-shot 57 can be made much shorter than the duration of the 
multivibrator 37 is triggered on the trailing edges of the multivibrator 60 and conserve the stages of the readout 
positive voltage levels at the output of detector 25. that have to be provided by the readout 34. Timers 62 

With the above described circuitry each time switch 55 and 63, which are known frequency sources, are pro- 
44 is depressed one pulse only appears at the output of vided for calibrating the duration of the pulses gener- 
AND gate 42. Also, depending upon the setting of knob ated by multivibrators 59 and 60, respectively. 
43, every time, every other time, every third time, etc. All of the elements disclosed in FIGS. 1,2, and 3 are 
a pulse or a voltage level is generated by detector 25, a well known and commercially available and hence are 
pulse is generated at the output of AND gate 39. That 60 not disclosed in detail in this specification. 
is, pulses are generated at the output of AND gate 39 The advantages of this invention are that it provides 
that have a frequency of l/n times the frequency of the a versatile LDV burst simulator. It can vary the infor- 
output of VCO 13 where n is equal to 1, 2, 3, . . . . mation, pedestal and envelope frequencies, it can vary 
Multivibrator 37 produces a Not pulse which blocks the amplitudes of the information frequency signals, 
AND gate 39. Hence, after a positive voltage level is 65 envelope signals, and the pedestal signals, it can select 
passed through AND gate 39 any number of the follow- many different combinations of the burst signals, and it 
ing positive voltage levels, depending on the setting of can make the burst signals asymmetric. 
knob 43, can be blocked by multivibrator 37. 

36 is 
to AND gate 38 and to AND gate 

to the 

What is claimed is: 

4 
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1. A laser doppler velocimeter burst simulator for 
producing known signals that can be used to determine 
if a LDV is functioning properly comprising: 

means for producing a signal having a frequency 
equal to the information frequency of said LDV; 

means for producing a signal having a frequency 
equal to the pedestal and envelope frequencies of 
said LDV, 

a modulator means for modulating said information 
and envelope frequency signals to produce a series 
of signals with the envelope frequency forming the 
envelope for the series of signals and with the infor- 
mation frequency signal being the information fre- 
quency for the series of signals; 

6 
6. An LDV burst simulator according to claim 1 

wherein said means for selecting different combinations 
of the burst signals includes means for making the burst 
signals asymmetric. 

7. An LDV burst simulator according to claim 1 
wherein said means for selecting different combinations 
of the burst signals comprises: 

diode means for selecting only the negative portions 
of said series burst signals; 

means for adding a positive dc voltage to said nega- 
tive selected portions; 

means for inverting the last mentioned added volt- 
ages; 

means for added selected positive pulses to said in- 

5 

I O  

15 verted voltages whereby only the burst signals 
occurring during these pulses will be positive; and 

for selecting the resulting positive 
burst signals. 

means for adding said envelope frequency signal to 
said series of signals at the output of said modulat- 
ing means to form a series of burst signals; and 

means for selecting different combinations of the 

application to said LDV to determine if it is func- 
tioning properly. 

diode 

8. An LDv according to claim 
burst signds from said series Of burst signals for 20 wherein said means for adding selected positive pulses 

includes an 660” crossing detector receiving said enve- 
lope frequency signal for producing signals beginning 
and ending whenever the envelope frequency signal 

Produced by said information and said fie- 25 generating said selected positive pulses whereby the 
quency signal producing means. selected positive pulses are in synchronism with said 

3. An LDV burst simulator according to claim 1 bmtsignals. 
including mans for separately V W h  the amplitudes 9. An LDV burst simulator according to claim 8 
of the envelope frequency signals and the Series Of Si& including means receiving said signals produced by said 
nals at the output of said modulating means before they 30 “0”cro~ing detector for producing asymmetric positive 
are summed by said adding means. pulses which make the burst signals asymmetric. 

4. An LDV burst simulator according to claim 1 10. An LDV burst simulator according to claim 1 
wherein said moddating means is an analog multiplier. wherein calibration means are provided for measuring 

5. An LDV burst simulator according to claim 1 the frequencies of the information and envelope fre- 
wherein said means for selecting different combinations 35 quency signals and for calibrating said measuring 
of the burst signals includes means for selecting single, means. 

2. An LDv burst simulator according to 
including means for separately the frequencies changes polarity and means receiving these signals for 

multiple, or continuous burst signals. * * * * *  
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