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I. Introduction 

To calibrate a pulse height discriminator, the amplitude of the 

calibrating pulse must be known. If the amplitude is known, the discrim

inator dial may be calibrated in terms of the input signal required to 

just trip it. This is the purpose for which the DISCRIMINATOR CALIBRATOR 

was designed. It produces pulses of variable but known amplitude with 

a rep. rate variable from 3 pps to 4000 pps. The main use of this ttnit 

at the UCRL is in conjunction with scalers at fixed counting locations. 

Specifications 

A. Output Pulse 

1.. Height 

2. Width 

3. Rise Time 

4. Polarity 

2 - 100 v 

15 P, sec 

0.2 p, sec with S-3 in nnn position 

2 tt tt "Xl011 
" 

Positive only 

5. Rep. Rate 3 - 40 pps with Rep. Rate sw. S-2 in position 1 

30- 400 pps " 

300 - 4000 pps 

" 
It 

" " 
n n 

6,. Output plugs PG-4 through PG-9 connected in paralle,l and 

located on the rear of the chassis 

2 
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B. Scope Trigger Output 

Approx. 70 V pos.. 0.5 ~ sec ahead of output pulse 

C. Power Required 

1. 115 V ac@ 0.2 amps 

2. Univ. Power Supply, 3T 3513, 300 V@ 30 ma 

D. Physical Size 

1. Janel height 7 inches 

2. Chassis depth 

a. 7 inches without connecting plugs 

b. 10 inches with connecting plugs 

II. General Circuit Description 

UCRL-1576 

The unit consists of a relaxatioL oscillator, a deiay line, a pulse 

shaper, a multivibrator, a pulse height circuit, a de voltmeter, a power 

amplifier and a cathode follol-rer.. See Fig. 1 for the "Basic Block Diagram 

of Unit." See Schematic Page 9 for complete diagram. Briefly, the function 

of the circuit is as follows:: 

Positive pulses are taken off the cathode of V-1, the relaxation 

oscillator. ~fter being delayed, and shaped, they are used to trigger V-3, 

the "one-shot• multivibrator. If the switch 3-4 is in the 0 pulse11 position, 

the negative square wave output of V-3 is applied to V-4, the Pulse Height 

Circuit. The amplitude of the output of this circuit is measured by a de 

voltmeter. As the gain of the stages that follow V-4 is adjusted to be 

exactly 1, the output of the unit is equal to the o~tput of V-4. Hence, 

the de voltmeter gives a direct reading of the amplitude of the pulse 

output of the unit • 



RELAX. 
osc. 
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TRIGGER 
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DELAY 
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FIGURE 1 
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A. Relaxation Oscillator 

This circuit is a typical type of relaxation oscillator employing 

a 6D4 gas triode tube. A coarse rep. rate control is obtained b,y switching 

S-2. A fine control of rep. rate is obtained by adjusting R-2. The range 

of pulse rate variation is from 3M40 pps with S-2 in position 1, 30-400 pps 

in position 2, 300-4000 pps in position 3. In order to have a positive pulse 

to trigger the next stage the output of the oscillator is taken off the cathode. 

B. Pulse _Sha~r and "C?.!te..oShot" Multi vibr~tor 

The pulses from the oscillator are fed into the pulse shaper circuit 

after being delayed 0.3 microseconds b,y a 6 inch GE delay line. · The reason 

tor the delay is to allow a pulse from PG-2 to trigger the sweep circuit on 

a monitor scope before the output pulse of the unit is applied. This parmi ts 

Viewing of the leading edge of the output pulse. V-2 is used as a pulse 

shaper to supply positive pulses to the "one-shot" multivibrator. The out

put of the multivibrator is a negative square wave 15 microseconds wide. 

C. Pu]_se. Heigh,t Circuit . 

When the switch S-4 is in the "pulse~ position, negative pulses 

are applied to the grid of V-4o The pulses are large enough to drive the 

tube to cutoff. ThE: hei.ght of the outplit pulses may be controlled by 

va~ing the potentiometer R-22 in the cathode oircuito This will vary the 

amount of current through the plate resistor and hence the amount o£ voltage 

drop when the tube is conducting. A crystal diode is connected from grid 

to ground to discharge more quickly the coupling condenser, C-9. The output 

from this circUit is a positive square wave 15 microseconds wide. 
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Do Power Amplifier 

This circuit consists of a two stage resistance-coupled amplifier 

with negative feedbacko The value of the feedback resistor R-29 is so 

chosen that the gain of the power amnlifier times that of the cathode follower 

is oneo If this is not true, the meter will not give a true reading and the 

value of R-29 will have to be changedo 

Eo Cathode Follower 

A cathode follower is used as a final tube to lower the output 

impedance of the 1mito The output is obtained from six 183-lR plugs connected 

in parallel on the rear of the chassiso The output pulse is a positive square 

wave 15 microseconds wide with an amplitude that may be·varied from 2 V to 

100 Vo The rise time of the output pulse is Oo2 microseconds when switch 

S-3 is in the nnn position and 2 microseconds when in the "XlO" positiono 

Fo Metering 

If switch 8-4 is placed in the "Metertt position, a de voltmeter 

is placed across the plate resistor of V-4o The output of the preceding 

stages of this unit also is disconnectedo Under this condition V-4 will 

conduct continuouslyo The Meter ~1 will measure the voltage drop across 

the plate resistoro As the gain of the stages that follow V-4 is adjusted 

to be one, the output of V-4 is equal to the output of the unito The 

sensitivity of the meter may be changed by switching 8-3o The sensitivity 

is decreased by a factor of 10 with S-3 in the nnou position~ 
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Go Test Plug 

The output of V-4 (which is equivalent to the output of the unit) 

may be monitored qy means of the test plug PG-10. This plug is to be used 

for test purposes only; 300 V de appears at this plug which could cause 

trouble to a casual user and damage to the meter. 

Calibration 

A. Meter Calibration 

1. Zero the meter 

2. Place a standard meter from plate of V-4 to B + 

3o Adjust R-23 and/or R-24 until the unit meter 

readings agree with those of standard meter. 

Be Gain Adjustment 

lo Compare pulse height at test plug with that at 

output plug with a scope or pulse height discriminator. 

2. Adjust R-29 until heights agree within ± 1 percent. 

Information Division 
11-27-51 gg 
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Specifications 

.001 mf 200 v paper 

.1 mf 450 v paper 

.01 mf 500 v mica 

.001 mf 500 v mica 

.0002 mf 500 v mica 

.01 mf 200 v paper 

.0001 mf 400 v mica 
~m! 450V Electrolytic 
.05 mf' 6oov Paper 
1 amp _3AG Littelfuse and 342001 fuse extractor 

.3 micro-second delay line - G.E. 6n 
Drake.JOS Pilot light 

1-

cl

"' -tr o-< 
"' ;a 

100 micro-amp meter Weston SOl - 2 scales: 0-10 v & 
IN/SHIED /cP2?27.2/ 0-100 v 

8 pin male receptacle NK-DS-32SL 
1 pin female receptacle for coax - amphenol 8.3-lR 
2 pin male receptacle Hubbell 7466 twistlock 

10 K i watt carbon resistor 
5 M 2 watt carbon resistor 
510 K watt carbon resistor 
1 K watt carbon resistor 
1.2 K wat~ carbon resistor 
1 M watt carbon resistor 
470 ohm watt carbon resistor 
150 K watt carbon resistor 
5.1 K watt carbon resistor 
1.8 K f watt . carbon resistor 
120 K ~ watt carbon resistor 
18 K 2 watt carbon resistor 
10 K 1 llitt carbon redstor 
1.5 K 1 watt precision carbon resistor 
15 K 1 watt precision carbon resistor 
220 K ~ watt carbon resistor 
510 ohm 1 watt car. res. 
5 K Helipot 
100 K 1 watt precision Car. Res. 
1 M 1 watt precision car. res. 
20 K 1 watt car. res. 
1.3 K 'watt car. res. 
20 K 2 watt car. res. 
4 • .3 K k watt car. res. 
3.3 K 2 watt car. res. 
120 K 1 watt car. res. 
200 ohm l watt car. res. 
.3 K 2 watt car. res. 

DPST toggle sw. 
1 gang 3 pos 1n sel. 
DPDT toggle sw. 

sw. 

--
0-1 ::ac 
-10 "'» xr 0-t 

-
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OUI z~ c 
)o "' z c -1 -I'll Designation ,tuan. Specifications ;o 
): 

Tl r l ll0v/6.Jv at 3 amps Thordarson T2lFlO 
I~ -

• -c 
"'• Vl1 2 2 6D4 tube & min. socket "'--~ 
~"' 

V3 l 6J6 tube & min. Socket c 

V4 l 6AC7 twe and octal soclllet 
1-

.. 
V5,6 2 6AH6 tube and min. socket 
V7 l 6AN5 tube and min. socket 

-
.l N.E. 400A Crystal c 1-

XTL-1 "' -lr o-< 
"' lll 

COMPLETE DRAWING ~ -

3T 2524 ----- Schematic 
3T 2531 Parts List --------- Z'-
3T 5073 1 Panel oo 1-

·Ill 

JT 5083 1 Chassis 
lOZ 2721 1 Meter Shield (.t rlil& K) 
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