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CHAPTER 1
,

INTRODUCTION

The Automated Densitometer, Model AD-103 with Flash Tube Inspection Gauge,

Model AFTG-3, is a computer-controlled dual gauge developed by IRT Corporation to

satisfy the requirements for flash tube associated defect inspections of GAU-8/A

primed cartridge casings. The system automatically inspects the casings for the
amount of igniter pellet material within the flash tube, compares the amount to
internally set limits, and provides an accept / reject signal to the production line.

The heart of the system is a PDP 11/03 computer which controls the entire
operation and provides a means for digitally processing the signals for maximum

G.
reliability and precision. The gauge consists of the computer, radioactive sources,*

=
source housings, detector systems and casing transport system. The stand-alone unit

accepts primed cases from the rotary unscrambler table, makes the inspection, and

transports the accepted casings to the load-and-assemble machine. The computer

controls the gating mechanisms which cycles casings in and out of the gauge and the

mechanism for a.utomatic removal of unacceptable casings. The system will reject

casings with missing pellets, flash tubes, and/or primers. The system is designed to be

" fail safe" in that a positive accept signal is required to open the gate to the load-and-

assemble machine.

The next chapter describes the system operation and subsequent chapters present

a detailed description of the system and procedures for calibration, operation and
maintenance. The appendices provide component manuals and other information.

.
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CHAPTER 2
.

SYSTEM OPERATION

2.1 PRINCIPLE
.

The inspection technique is a photon radiation transmission method. It utilizes

the phenomenon of gamma radiation interacting with material in its path, resulting in

absorption and scattering of a portion of the incident beam. The three processes of
gamma interaction are (1) photoelectric, (2) Compton scattering, and (3) pair produc-

tion. The degree to which each process contributes to the total absorption is dependent *

upon the photon energy, the atomic number, and the amount of the absorber material.

The attenuation of the photon beam can be described by a simple exponential law:

.& .

-E#*
RT=Reo

where RT = detector response with a sample in the path of the beam, Ro = detector
response with no sample in the path of the tseam, p = mass absorption coefficient

2 3(cm /g), p = material density (g/cm ), and x = material thickness (cm). The mass -

absorption coefficient accounts for all three absorption processes mentioned above.

The dependency of this mass absorption coefficient upon the photon energy,
atomic number of material, and the amount of material requires a photon source of

sufficient energy to penetrate the primer material and yet be of sufficient sensitivity

to variations in the ignitor material to provide a measurable signal differential.

The system measures the photon beam transmitted through the inspected casings

and compares this signal to the uncollided beam (no casing present) and generates a

corrected inspection measurement value. This value is then compared to an accept /

reject threshold value set into the system. This accept / reject threshold is determined

from the measurement of calibration standards. This method of measurement (compar-

ison to the uncollided beam) makes the system self calibrating and compensates for the
G
|+ decay of the source with time, variation of background, and minor electronic drift.

i

i 2
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2.2 OPERATIONAL SEQUENCE
i

Figure I shows an overall view of the system angled from the exit end of the
gauge. The two casings on the left have been through the inspection and are
progressing to the load-and-assemble machine. There are two casings to the right of
these, one obscured by the frame, which have just left the inspection area and two

casings in the inspection area; additional casings are stacked up awaiting entrance.
Figure 2 shows a close-up view and the reject mechanism. Figure 3 is a close-up view
showing the registration and V-blocks, the source housing and the dual piston entrance

gate. The actual gate pins are obscured by the sensors and the support mechanism.
|

,

. _ _ _

:-

~aar

..

:

Figure 1. Overaki view of gauge
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"h Figure 2. Close-up view of system
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Figure 3. View of source housing, V-blod and entrance gate

Primed casings enter the gauge in two columns from the rotary unscrambler table

onto the transfer belt and are individually admitted to the inspection area. Entrance
into the inspection area is controlled by means of air-operated pistons actuated by
signals from the computer. A dual gate for each gauge is used to ensure that only a

,3 single casing enters the inspection station. Only one of the two gates is open at any one
*

time. Gate two opens upon command whenever a casing is sensed at that station and

the system is set for an inspection. Gate I works in tandem with the V-block arrestor

pin and opens immediately after a casing has been inspected. Once the casing passes

the second gate, it is transported to the inspection station, once sensed here by sensor 3

the computer signals the V-block to close and starts the inspection. An arrestor pin

stops th'e casing at the inspection station in line with the V-block to aid in clamping.
Once inspected the cidmp opens and the arrestor pin is withdrawn and the casing is

transported towards the load-and-assemble machine. If the casing is acceptable, the

reject arm is signalled to retract and allow the casing to proceed. If the casing is
unacceptable, no signal is given and the reject arm catches the casing. A sensor,

sensor 4 at the reject station, detects the casing and signals the reject arm to retract,

thereby pushing the rejected casing aside over an opening in the main frame. An

additional sensor, sensor 5, along the line to the load-and-assemble machine is used to

block entrance of casings into the inspection area if there is a backlog of casings
awaiting pickup by the load-and-assemble machine.

The system operates in a " fall-safe" mode in that an " accept" signal is required to
; r:2- move the reject arm from the transport line. All gates, the arrestor pin and the reject
w

-

arm are spring loaded in and come out with power. Figure 4 shows an electronic
schematic of the system.

4
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Figure 4. Flash tube inspecton gauge electronic configuration

2.3 ACCEPT / REJECT DECISION

The system makes a 5/60 second calibration reading through air following each

inspection and makes a series of these reading whenever the system is idling, i.e., if no

casings are being admitted at the entrance gate. This data is stored in the memory for

reference and is exponentially summed over the most recent 12 bits of data to generate

an updated one-second calibration count. This current number is multiplied by the
value set in the threshold module to give the basis for the accept / reject decisions made

by the computer following each inspection. This number is the count limit for an
acceptable casing; any casing with a count in excess of this value will be rejected. The

C upper threshold is set as protection against anomously low counts which may indicate a
_
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malfunction of the inspection system or some foreign material in the casing. The.
Inspection count time is 0.9 of a second. Following each inspection count the computer
compares the inspection count with the product of the current calibration count and the

threshold input. If the inspection count is between the two set thresholds the casing is

acceptable. An accept signal is generated which retracts the reject arm, allowing the
casing to proceed to the load-and-assemble machine and another casing is admitted to
the system.

If the inspection count is outside these limits no accept signal is generated and
the reject arm will catch the casing and remove it from the line.

This measurement technique is statistical by nature, both in the calibration count
*

_ and inspection count because of the nuclear process so there is a certain probability of

an incorrect decision. Proper setting of the threshold input is necessary to bias the
decision toward occasionally rejecting an acceptable part to minimize or eliminate

accepting an unacceptable part. Once properly calibrated the system will perform
reliably and consistently with a low probability of accepting out-of-tolerance parts.

2A SYSTEM WARNING DEVICE

[ The system is equipped with a warning light:

continuous on indicates that the system is operating-

- --p'"'7a= h s c-e : g -: E g y-

_

slow blinking indicates that there is some problem with the I, calibration
-

count

~

continuous off indicates that the system is in the " bypass" mode or light is-

burned out.

2.5 BYPASS OPERATION

The system has a bypass mode which allows direct transport of casings from the
rotary unscrambler table to the load-and-assemble machine.

A bypass switch located on Panel A in the electronics cabinet supplies power to

the entrance gate solenoid valve, the arrestor solenoid valve and the reject solenold

valve. These are then held in the retracted positon and allow the casings to pass
unmolested through the machine.

r= .
W
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CHAPTER 3

DESCRIPTION OF THE SYSTEM

The system has two basic units:

1. The gauging unit consisting of the radioactive sources, source housings and

collimators, detection systems, and transport system, and

2. A control console which contains the computer and nuclear electronics com-
ponents.

.

A third (secondary) unit is an vapor-tight junction box which interconnects the two
"

basic units and contains the solenoid valves and transport control switch.

$_
3.1 CONTROL CONSOLE

3.1.1 Cabinet
,

The control console unit is a dust-proof vapor-tight cabinet 6 feet tall by 2 feet
wide by 2.5 feet deep. It has two full-length lockable doors, front and back, and is

j equipped with an external off-on switch whi'ch secures power to the entire system. An
internal power switch controls power to the comp' uter and transport system, but allows

| the other electronics to remain powered. There are three cable connections to this unit

located on top. One provides for incoming line power, the second interconnects to the

gauge detector system, and the third connects to the junction box to interface with the
transport system controls.

3.1.2 Computer and input / Output Modules I

The computer is a PDP 11/03. This system is a packaged version of the LSI-il

microcomputer. The computer has a 4K word memory, a processor, an arithmetic chip,

and power supply. Four additional boards are plugged into the computer frame: two

[[ parallel interface boards, one PROM' board, and one serial interface board.

7

.
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|One parallel interface board links the preset inputs module to the computer. The
other parallel interface controls the 772 counter and the input / output modules. The

. . PROM board contains the permanent operating program for the gauge. The serial
interface board is used for communication with a service terminal or with an optional '

:

printer. The input / output module system is used as an isolation interface between the;

f computer and the gauge hardware. These modules provide over 1500 volts of isolation

between the computer's +5 volt DC control signals the 115 volt AC and ' 12 VDC
hardware controls. This modular system he!ps to diagnose problems related to gauge

j control. The modular system is easily expandable to cover future changes or revisions.

! The modules themselves are solid state, providing a hi h degree of reliability.S
4

3.1.3 Nuclear Electronics

! The nuclear electronics unit is a NIM system consisting of an ORTEC 402A NIM ;
1-

| BIN and power supply containing three modular units. An ORTEC 456 High Voltage

{ Power Supply provides negative high voltage to the photomultiplier tubes. The IRT
; Preset input module Model PI-100 provides for setting threshold inputs to'the computer

!.m. and for displaying certain computer output information necessary for setting up and

] adjusting the system. The ORTEC 439 Digital Current Integrators receive the current h

f output signal from the photomultiplier tubes and converts it to a frequency (digitized) ;

j signal to the counter. The ORTEC 772 Counters accept and hold the digitized output of

j the current integrators (counts) until the computer requests that the data be trans-
ferred.

;,

j Additional details of these units are provided in Chapter 8, entitled " Manuals and

1 Specification Sheets".
: -

!

3.2 GAUGING UNIT (Refer to Figures 1,2, and 3)

.
3.2.1 Transport System

!

} The casing transport system consists of a split steel belt driven by an explosion-
j proof motor through a pulley / timing belt drive system. The belt runs at a constant
I speed and transports the casings from the rotary unscrambler table into the gauge and

| to the load-and-assemble machine. The casings are secured on the belt by guide rails.

| Power is supplied from the console through the junction box switch.
i
+/

.
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3.2.2 Entrance and Exit Gates

The entrance and exit gates are solenoid-operated Bimba air pistons (spring loaded

in the closed position) with steel pins attached to the shafts. The pins extend over the

belt drive to restrain casings. The pistons are controlled by the computer through'

solenoid valves located in the junction box.

3.2.3 Registration Plate and V-Block Clamp

The plate and clamp provide the means for holding the casing rigidly in the
inspection station. The V-block is shaped to fit the casing for proper registration and is

made of aluminum with a hard anodized finish. The plate is tool steel on a tapered

block and is the fixed registration. The V-block is attached to a Bimba air piston and,

when in the inspect mode, the V-block is extended under air pressure position. The

operation is controlled by the computer through solenoid valves in the junction box.

3.2.4 Casing Sensor

;, The casing sensors are Turck Model Ni5-Kil-YO inductive sensors which signal
~

the computer information concerning the position of casings. This information then
allows the computer to determine operational sequences. The sensors function like

switches but do not require intimate contact with the casings. Sensor signals are fed to
Turck multi-safe amplifiers at the console.

.

3.2.5 Detector Unit

The detector unit consists of thick-walled aluminum tubes containing an
EMI 9856B photomultiplier tubes optically coupled to a Bicron 2R2 sodium lodide
scintillation crystals, dynode voltage distribution chains, and a lead shield /collimator

units. The scintillator absorbs the gamma rays and emits visible light which is detected

by the photomultiplier tubes amplified and transmitted to the nuclear electronics. The

collimator in conjunction with the source collimator defines the inspection path.
4

3.2.6 Radioactive Source and Housing

The radioactive sources are Amersham Model AMC 16 containing nominally
13345 millicuries of the isotope Ba each. The isotope is contained on a ceramic disk, _ , ,

L.
.

9
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- which is encapsulated in a stainless steel capsule with a diameter of 0.43 inch and a

.

height of 0.42 inch. The active source diameter is 0.30 inch. '
.

The source is contained in a tungsten cylinder which rotates within a lead shield.

The source is held in place within the tungsten cylinder by a threaded steel plug. The

cylinder is held in the operate position (source directed upward) by a spring-loaded
detent pin which engages the source-positioning arm. Disengaging this detent pin
allows the cylinder to rotate downward under gravity so that it is within the lead shield.

Rotating the arm ~30 degrees further puts the source in the storage position. A hole in

the rotating arm is then aligned with a hole in the transport system support frame so

that a padlock can be inserted to lock the source in the storage position. It is
recommended that the source be left in the operate position except for maintenance
work above the source.

! 3.3 JUNCTION BOX
~

This is an vapor-tight box which contains the solenoid valves and interconnecting'

; wiring terminals and provides cable interfacing between the control console and L

I[ transporter. In addition, it has an on/off switch which can control the operation of the
. drive mechanisms and solenoid valves.
!

,i
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CHAPTER 4

SYSTEM SETUP PROCEDURES

4.1 SWITCH SETTINGS

The individual module controls are usually left on so that the entire system can be

powered from the main power switch. The following paragraphs describe the various

subsystem controls and their normal settings for a standard power-on.

4.1.1 Computer

The computer has the following controls:

h 1. Three computer front panel switches which must be in the UP position.

2. A power-on switch at the rear of the computer which must be set to ON.

4.1.2 NIM BIN

The NIM BIN supplies power to the ORTEC 439 Digital Current Integrator and the

ORTEC'772 Counter. The switch located on the right-hand side of the NIM BIN must be

set to ON. The NIM' BIN also contains the IRT Preset input Module Model PI-100

powered from the computer and its internal supply. Also mounted in the bin is an
ORTEC 456 High Voltage Power Supply which contains its own power. Front panel
illustrations of the ORTEC units are provided in the manuals in Chapter 8. Figure 5 is

an illustration of the Preset input Module. The switch settings for each of the modu.as

are as follows:

4.1.2.1 ORTEC 439 Digital Current Integrator

1. BALANCE / TRIGGER: N/A
*

2. POLARITY: Negative_

Ci
3. TEST / STANDBY / OPERATE: OPERATE

~

11
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Figure 5. Front panel of Preset Input Module
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3" 4. MULTIPLIER: 10

5. CURRENT FS: 10-9

6. COUL/ PULSE: 10-10

4.1.2.2 ORTEC 772 Counter. The controls on the counter must be set as follows:

1. MASTER / NORM / SLAVE: SLAVE

2. COUNT /STOP: COUNT

4.1.2.3 1RT PI-100 Preset input Module. The controls on the input module need.

not be set for startup but must be set for proper operation as described in subsections
3.3 and 5.4.

1. ENABLE: KEY WITHDRAWN

2. LIMIT DETERMINATION SWITCH: See subsection 5.3

3. UNIT SELECT THUMBWHEEL: See subsection 5.3
r
'tr 4. PRESET SELECT THUMBWHEELS: See subsection 5.3.

4.1.2.4 ORTEC 456 High-Voltage Power Supply. The controls on the high-voltage

power supply must be set as follows:

1. POWER: ON

2. POLARITY (REAR): NEG.

3. VOLTAGE: 6 position switch to zero.

5 position switch to 500

Potentiometer to zero

See subsection 5.2 for setting of proper operation
voltage.

4.1.3 Circuit Breakers

A two-pole circuit breaker, located ore the rear electrical panel, controls all
power for the system.

.b.
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4.1.4 Emergency Stop

The system is equipped with an emergency stop switch on the junction box which

controls both the motor and solenoid power. The normal setting of the emergency stop
switch is ON.

4.2 WARMUP TIME

Within the system there are a number of electronic modules which require
temperature stabilization. Optimum results are achieved if the system is a!! owed to
warm up for a minimum of two hours.

NOTE

It is recommended that power to the electronics be left ON at all times.

4.3 INITIAL STARTUP

The system is self-starting, so that once power is turned on it is ready to begin

@ operation. Following the calibration and setting the proper voltage and threshold
limits, the system is ready to begin inspection.

CAUTION

Even with the main power switch turned OFF, the system has
live voltage internally.

In response to application of main power, the inspection gauge motor / transfer belt

will start running provided the cover interlock is engaged and the EMERGENCY STOP

switch is on.

1. Feed the transfer belt with cartridges to be inspected.

2. Allow the gauge to inspect eight to ten cartridges before starting the load-
and-assemble machine.

4.4 PRODUCTION OPERATION

The system will now operate in a continuous manner as cartridges are supp!!ed
from the rotary unscrambler.

p
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CHAPTER 5

SYSTEM CALIBRATION

The following calibrations must be performed on the system after it has reached

temperature stabilization; approximately two hours af ter power is turned on.

5.1 CURRENT INTEGRATOR

1. Set the TEST / STANDBY / OPERATE selector to STANDBY.

2. Set BALANCE / TRIGGER switch tc BALANCE.

3. Using a small flat blade screwdriver, adjust the balance screw until the upper
meter (BALANCE / TRIGGER METER) reads exactly zero (center).-

6
4. Set BALANCE / TRIGGER switch to TRIGGER.

5. Adjust the TRIGGER screw until the upper meter reads zero.

6. Repeat steps 2 through 5 until no readjustment is required. (There is a small

Interaction between the trigger / balance adjustments.)
.

Set TEST / STANDBY / OPERATE seiector,to OPERATE.7.

5.2 PHOTOMULTIPLIER OPERATING HIGH VOLTAGE AD3USTMENT

CAUTION

The high voltage can deliver a fatal electric shock.

This voltage adjustment is made using the 10-turn potentiometer on the front

panel of the ORTEC 456 High-Voltage Power supply (the 6-position switch is at zero
and the 5-position switch is at 500, as specified in subsection 4.1.2.4) and the
potentiometers on the High Voltage Distribution Module. This potentiometer has a_

range of 0 to 100 volts and therefore each full turn is equivalent to 10 volts.

15
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G NOTE

The inspection area must be clear and the source in the operate
position.

The adjustment fine tunes the photomultip!!er to give a calibration count, I,, of
approximately 10,000 counts in a one-second time interval and is essential for proper
system operation.

Turn potentiometer clockwise from zero while observing the current integrator
current input meter (lower meter) and adjust until one current meter indicates full
scale (switch settings must be as described in subsection 4.1.2.1). Make sure other
gauge meter does not exceed full scale.

Set unit select thumbwheel on position 9 and limit determination switch to lower

for gauge 1 and upper for gauge 2 on Preset Input Module. The one-second I, value will

then be displayed on the Preset input Module. Since the I, determination is dynamic,
the display will not be constant but will cycle (last two digits will normally undergo
constant change).

Fine tune the potentiometers on the high-voltage distribution module until the_

'@ average I, is between 9973 and 10025 for each gauge.

NOTE

Clockwise will increase count rate and counterclockwise will
decrease count rate--small potentiometer changes will make
large changes in the count rate. There is a short lag time -

between changes and a stable count rate.
.

Recheck I, several times before proceeding.

NOTE

This calibration must be made after the current integrator
calibration.

.

5.3 THRESHOLD SETTING DETERMINATION

The setting of the threshold, T, is determined from the calibration data obtained

by testing the inspection masters. The threshold input controls the accept decision by

-

@ I < I, x T, otherwise reject.

16
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L"" where

'

! = gauge reading with primed casing

to = reference (gauge reading with no primed casing). See subsection 5.2.

T = threshold switch value.

The threshold value can also be empirically determined by using the inspection

masters to arrive at a T setting which discriminates between two and three pellets.
This procedure is detailed in the next section.

5.4 PRESET INPUT THRESHOLD SETTING
.

The PRESET INPUTS module Model PI-100 is designed to store the threshold

limits for the inspection gauge. Please refer to Figure 5.

To set the lower threshold limit

1. Insert the key ir.to the ENABLE lock; turn key clockwise.

2. Thumb the threshold value, T, into PRESET SELECT.

h 3. Thumb a 1 into UNIT SELECT.

4. Select lower limit.

5. Push LOAD switch up for one second. Release switch; value will appear in
display.

NOTE: Computer must be on for value to appear in display.

6. Repeat 2 through 5 for gauge 2. (Thumb in 2 in step 3.)

7. If wrong value is programmed, repeat steps 2 through 5.

8. Turn ENABLE key counterclockwise. Remove key.

The upper threshold is set in the same manner with the upper limit selected in
step 4. This limit is set to reject on unusually low readlags, i.e., too much igniter or
some malfunction.

The computer outputs operational data for temporary storage to the PRESET

INPUTS module. The UNIT SELECT numbers will provide the display information given
in Table I with LOWER LIMIT selected.

To obtain the proper level to set into the Preset input Module for the accept /

h reject decision it is necessary to obtain statistical data from a set of defect masters

17
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A
* Table 1. Display Information Provided for UNIT SELECT Numbers

Unit
Select

Number Display

0 Operation number . place in program J Upper Cause 2
(Lower Cause !

! Cause ! Threshold Value JUpper high load
2 Gauge 2 Threshold Value ILower low load

3 Not used

4 Production data f Upper number of rejects -
lLower number of inspections .

3 Not used

6 Not used

7 Not used

ccept/ Reject Value (1, a Threshold) fUpper cause 2-s

10 Actual Count glower Cauge I

il I, control JUpper minimum acceptable K #3 t
TLower minimum acceptableS ff3

12 Not used

9 13 Not used

14 Not used

15 Not used

(primed casings with two pellets in the flash tube). Af ter the system has been set up
.

and calibrated as.per Chapter 4 and subsections 5.1 and 5.2, and af ter I, is stabilized
near 10,000, run the set of defect masters through'the inspection gauge individually and

record the count fo!!owing each inspection. Count is displayed in Pr' set input Module ife

UNIT SELECT thumbwheel is set at 10. Record the count for each measurement--a

minimum of 15 measurements is necessary so the defect masters may have to be cycled

through the systems several times. '

s

Determine statistically the mean count value for the set of measurements and %e

standard deviation. The mean count, X, is determined by

,,
,

IgXI *.g, *
., '|,. ,N *

'
,

18.
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'y
w where

i

X is the individual counti

N is the number of counts
'

The standard deviation a is determined by
'

|

gz(x Y)2,,
,

The threshold, T, is set such that the level (I, x threshold setting) is 4.0 to 4.5 e below -

the mean count value.
,

For example, if

I, = 10,000

R = 4,500:
l

a = 40
C
9

Then

I, x T = 4500 -(4 x 40) ;

}

T = 4300-160 <

10,000 '

. ,

s 0.4340 .
,

The preset value to be entered into the Preset input Module would then be 4340

right adjusted. The computer is set to account for the decimal point with the numbers

! right adjusted. Entering this number is described in the following section.

| Once entered into the Preset input Module the accept / reject limit (1,xT) can be ;

seen on the display by selecting 4 on the UNIT SELECT thumbwheel. Again there will

be a statistical variation because of the variation in I,.
Following the calltration and setting of the accept / reject value the defect

masters should be cycled through the sybtem to verify that they are rejected.

| ..
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This same kind of statistical data should be obtained with a set of accept masters
(primed cases with three pellets) to check that the re}ection of acceptable unit is not'

excessive.

In this case the limit should be set at approximately 2.5 a above the mean count
yalue of this set.

Minor adjustments to the threshold setting may have to be made but the final
setting must be biased toward the occasional re}ection of an acceptable unit.

.
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CHAPTER 6

RADIOACTIVE SOURCE INSTALLATION AND REMOVAL

6.1 RADIATION SAFETY

CAUTION

Radioactive materials emit energy which has the power to
damage living tissue.

This unit uses a radioactive source in the measurement process and hence involves
a possible radiation hazard.

g When in the operate position, the dose rate at the closest approach of personnel
(outside of the protective cover) is less than i millirem /hr and does not constitute a-

significant radiation hazard.

inside the cover there are areas which are relatively dangerous if the main trunk|

of the body were present for a long period of time. Fortunately the whole body cannot
reach these areas without undue torture. Directly above the source the dose rate is of

the order of 30 millirem /hr and adjacent to this location, where the rejected casing is
removed, the done rate is <1 millirem per hour.,

With the source in the storage position the done rate at any location on the device
|is less than I milltrem/hr, even in contact with the source shield. No significant

radiation hazard exists. i

installation or removal or replacement of ttw source rnuit only be done by
quallfled personnel who are familiar with techniques for handling radioactive material
and are aware of proper procedures and radiation hazards.

It should not be necessary to remove the source from the system once the system

is installed and in operation. Locking the source in the stored poillion is adequate for
purposes of security and safety.

b
21
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" 6.2 INSTALLATION

To install the source, first remove the protective cover from the main frame and

remove source storage lever (side of main frame). Rotate source housing such that plug
is visible. Place the source container atop base plate on main frame.

The following procedures are recommended to safely install the source. Figure 6

shows source capsule, collimator, and source housing. NOTE: This is a one-person
operation--casual observers are discouraged.

1. Remove plug from source housing.

2. Insert collimator--chamfered end down.

3. Remove the top of the source container and place alongside bottom section

(container serves as a shield while manipulating source).

4. %ith tweezers or tongs remove source from container and place behind

container with smooth side down. CAUTION: Dose rate at contact with
source is in excess of 1R/hr.

5. Push source support onto source and lower into source housing atop_

@ collimator.

6. Insert threaded plug-plug should clear surface of source housing.

7. Rotate source housing 90 degrees counter-clockwise and reattach lever on

side of frame. Keep even spacing on both sides of bracket.

Si Put storage container away and replace protective cover.

6.3 REMOVAL

Again remove protective cover, place source container atop base plate on main
frame as for installation, and remove source storage lever.

1. Remove plate from bottom of main frame below source.

| 2. Rotate source housing to expose threaded plug. Remove plug.

3. Insert 1/4 inch diameter,12 inch long rod into source housing from below.
Push collimator source and source support upwards.

4. Pick up source / source support with tongs or tweezers and place source inside
!

|f"""" container. Disengage source from source support.._.

! s
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r
* Figure 6. Threaded plug, collimator, source support, source capsule, and source housing
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5. Remove rod slowly until it is determined source is disengaged, and place top

on source container. Tape source container shut and put in storage.

6. Reinsert collimator source support for safekeeping, and replace protective
cover and source storage lever.

't

O

i
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CHAPTER 7

MAINTENANCE

The system is mechanically designed to be maintenance free. All moving parts
are self lubricated where necessary. Preventive maintenance as described below is
necessary.

Routine mechanical adjustment and alignment maintenance as well as the -
calibrations as described in earlier sections and in Chapter 8, " Manuals and Specifica-

tion Sheets", are required for smooth operation. Check transport system for debris and

clean weekly with a vacuum. Clean collimator opening daily, or as necessary, with
cotton swab to remove any debris.

4 On a semiannual basis a standard leak test must be performed on the radioactive
.b source. Since the source is contained in the source housing under the collimator, this

test can be performed by taking a smear at the closest approach to the source,
i.e., source housing or with a swab, inside the collimator. Take note of warning in
Chapter 6.

4 -
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CHAPTER 8

MANUALS AND SPECIFICATION SHEETS
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Models 401 A and 401 B |

Modular System Bins
g Model 402A

Power Supply
Operating and Service Manual

-

.

This manual applies to instruments marked
401 A "Rev 40" on rear panel
401B "Rev 08" on rear panel
402A "Rev 37"on rear panel

A
w-

Preted in U.S.A. 2818 OSC 0679
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STANDARD WARRANTY FOR EG&G ORTEC INSTRUMENTS
EG&G ORTEC warrants that the iterds will be delivered free from defects in material or workmansnip. EG&G ORTEC
makes no other warranties, express or implied, and specifically NO WARRANTY OF MERCHANTABli.lTY OR FITNESS
FOR A PARTICULAR PURPOSE.

EG&G ORTEC's exclusive liability is limited to repairing or replacing at EG&G ORTEC's option, items found by EG&G
ORTEC to be defective in workmanship or materials within one year from the date of delivery.EG&G ORTEC's tiability on
any claim of any kind, including negligence, loss or damages arising out of, connected with, or from the performance or
breach thereof, or from the manufacture, sale, delivery, resale, repair, or use of any item c." services covered by this agree-
ment or purchase order, shall in no case exceed thc price allocable to the item or service furnished or any part thereof
that gives rise to the claim. In the event EG&G ORTEC fails to manufacture or deliver items called for in this agreement or

- purchase order, EG&G ORTEC's exclusive liability and buyer's exclusive remedy shall be release of the buyer from the .
obligation to pay the ourcnase price. In no event shall EG&G ORTEC be liable for special or consequential damages.

,

QUALITY CONTROL

Before be:ng approved for shipment, each EG&G ORTEC instrument must pass a stringent set of quality control tests
designed to expose any flaws in materials or workmanship. Permanent records of these tests are maintained for use in
warranty repair and as a source of statistical information for design improvements.

REPAIR SERVICE

If it becomes necessary to return this instrument for repair, it is essential that Customer Services be contacted in advance
of its return so that a Return Authorization Number can be assigned to the unit. Also. EG&G ORTEC must be informed,

either in writing or by telephone [(615) 482-4411], of the nature of the fault of the instru' ment being returned and of the p
model, serial, and revision ("Rev" on rear panel) numbers. Failure to do so may cause unnecessary delays in getting the 4
unit repaired. The EG&G ORTEC standard procedure recuires that instruments returned for repair pass the same quality
control tests that are used for new-production instruments. Instruments that are returned should be packed so that they
will withstand normal transit handling and must be shipped PREPAID via Air Parcel Post or United Parcel Service to the
nearest EG&G ORTEC repair center. The address label and the package should include the Return Authorization Number
assigned. Instruments being returned that are damaged in transit due to inadequate packing will be repaired at the
sender's expense, and it will be the sender's responsibility to make claim with the shipper. Instruments not in warranty
will be repaired at the standard charge unless they have been grossly misused or mishandled, in which case the user will
be notified prior to the repair being done. A quotation will be sent with the notification.

DAMAGE IN TRANSIT*

Shipments should be examined immediately upon receipt for evidence of external or concealed damage. The carrier
making delivery should be notified immediately of any such damage, since the carrier is normally liable for damage in
shipment. Packing materials, waybills, and other such documentation should be preserved in order to establish claims.
After such notification to the carrier, please notify EG&G ORTEC of the circumstances so that assistance can be provided
in making damage claims and in providing replacement equipment ;f necessary.
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ORTEC 401A AND 401B MODULAR SYSTEM BINS
W
L,

1. DESCRIPTION

1.1. AEC STANDARD MODULE PROGRAM of suggested further compatibility, included in the Pre-
.

ferred Practices are standard linear and logic signal param-
' The ORTEC 401 A(B) Modular System Bin conforms to the eters which, if observed, allow compatible interconnections

recommended standards of AEC Report TID 20893 (Rev.), between instruments.
" Standard Nuclear Instrument Modules." This report, the
work of a committee of equipment users from AEC-related 1.2. ORTEC MODULAR INSTRUMENTS
institutions, proudes standards for a modular instrument
system that allow electrical arid mechanical interchange- ORTEC Modular Nuclear Instruments conforming to the
ability of units made in conformance with the standards. standards of TID 20893 (Rev.) are designed for insertion
.The standards prescribe the necessary mechanical di- and operation in a 401 A(B) Bin with an attached mating
mensions and connector types to ensure mechanical inter- power supply. In addition to meeting the basic requirements
changeability. They also specify standard power supply of TID-20893 (Rev.), each ORTEC module also provides
' voltages and pin assignments in the connectors so that two additional compatibility features-
electrical interchangeability is assured, at least with respect
to the main connector joining module to bin. 1 Where applicable, the standard linear and logic signal

parameters of the Preferred Practices of TID 20893 (Rev.)
The standards Currently specify power supply voltages of are used, providing compatible interconnections between
plus and minus 6,12. and 24 V de and of 115 V ac instruments.
delivered to assigned module connector pins. The avail-
abie current specified to each pin has undergone some 2 The power supply demand of any given ORTEC module
change with successive issues of the standards. Refier to the is limited to no more than its proportional share of the

most recent issue of TID 20893 (Rev.) and adoenda for occupancy of Bin space. In this way. the user does not
g current requirements. Also, since power supplies of earlier have to compute the power supply total demand ant'

manufacture conformed to earlier versions of the standards, compare this to the capability of the supply. Any systemw.--

the user should famiharize himself with the specifications of ORTEC modules will automatically be compatible
of the particular supply in use to determine the available with the available Bin power,
current at each voltage.

These ORTEC instrument modules are made only in the
Twelve basic module widths of 135 in. each are provided 84-in .-high standard module package. The panel space
in a standard bin. Modules may be of single width or any requirements of this type of research instrumentation have
multiple thereof as required by the individual module precluded the use of the smaller 5% in. standard height.
design. However, all 12 module connectors are provided in

'

the standard bin, allowing .any desired combination of 1.3. ORTEC 401 A(B) MODULAR SYSTEM BIN
,

module location. Two module and bin heights are provided .

by the standards,8% in. and 5% in. These standard heights. The ORTEC 401 A Modular System Bin provides mount-
as well as the basic external mounting dimensions of the ing space for 12 standard module widths of the 8% in. high
bin, conform to the established ASA standards for relay rack type. The 12 corresponding module connectors are provided,
mounting of electrical equipment. Therefore tne TID" with riecessary wiring for distribution of all of the standard
20893 (Rev.) standard bins will mount in standard relay power supply voltages. The ORTEC 401B Bin is identical
racks along with other rack mounted equipment. except that the standard power supply voltages are dis-

tributed to the module connectors through bus bars
The TID-20893 (Rev.) standards deal only with recuire- instead of wires. These power distribution circuits terminate
ments for electrical and mechanical interchangeabihty. in the standard connector prescribed by TID 20893 (Rev.)
They do not deal witn circuit designs or methods except to for connection to the power supply. A small control
the extent of the power supply voltage standards. panel, not occupying any of the available module space, is

located at the right side of the Bin, providing control switch
in addition to the firm recuirements designated as test points, a control switch, and indicator lamps for the
" Standards" in TID-20893 (Rev.), there are " Preferred power supply. Further description of the 401 A(B) Bin is
Practices"which deal with subsidiary matters in the interest given in the remaining sections of this manual.

f.:au.
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1.4. POWER SUPPLY CONSIDERATIONS supplies interchangeable when they are made to the 4
TID-20893 (Rev.) standards. 6

The power supply pro' visions of TID-20893 (Rev.) allow The ORTEC 402A or 402H Power Supply,which conforms
either a supply mounted on the rear of the standard bin or to the requirements of TID-20893 (Rev.) in force at time of
an external supply, possibly furnishing power to several manufacture, is usually furnished with the 401 A(B) Bin.
standard bins. $xcified mounting screw dimensions and a Please refer to the instruction manual provided with each
standard power connector make the bin mounting power Power Supply.

2. SPECIFICATIONS

MECHANICAL TOLERANCES In accordance with Tf D- accordance with TID 20893 (Rev.) pin assignments with
20893 (Rev.) provide for interchangeability of all standard interface connector furnished for connection to power

modules. supoly as required by TID-20893 (Rev.). The 401B is
eovipped with laminated bus bars on the +6 V. -6 V.

PANEL DIMENSIONS Standard Relay Rack. 8% in. +12 V. -12 V. +24 V, -24 V ( AWG 214 equivalent) and
high,19 in wide.

for the power ground return (AWG *10 eauivalent).

DEPTH BEHIND PANEL Without Power Supply.10.S in.
CONSTRUCTION Extruded aluminum side members.(26 6 cm); with 402A Power Supply.16.0 in. (40.6 cm);

with 402H Power Supply.18.0 in. (45.7 cm). Die-cast aluminum top and bottom members containing
module guides and cadmium plated steel rear connector

MODULE CONNECTORS 12 each connectors as specified plate. Irid:te or cadmium finished with convenience handles
by TID-20893 (Rev.). on front panel mounting members.

INSTALLED WIRING All connectors of the 401 A are WEIGHT 28 lb net with 402A Power Supply; shipping
wired in parallel for +6 V. -6 V, +12 V. -12 V. +24 V. weight 35 lb. 36 lb net with 402H Power Supply; shipping
-24 V, high-quality power return and 115 V ac, in weight 43 lb.

3. INSTALLATION INSTRUCTIONS

3.1. POWER SUPPLY INPUT VOLTAGE power to the assigned pins in the module connectors and
the amount of 115-V power available is limited only by the

The ORTEC 402A or 402H Power Supply that usually . e, o power is M % f 1M ac
p wer provided for the module connectors is l.imited byaccompanies the 401 A(B) Bin may be used on either 115 V

or 230 v. 50 or 60 Hz, input power. The conversion from transformer ratings in the Power Supply, as stated in the
Power Supply specifications.one voltage to the other is accomplished by a slide switch

located on the rear of the Power Supoly, labeled as to
The fuse supplied installed in the Power Supply .is the proper

! voltage choice. The Power Supply will be shipped with the
one for i put voltage selection as shipped. If a field change

I voltace set according to the customer's order instructions.
l Howe'ver, it is prudent to check this switch for proper # 898 made, the proper fuse Change should be

ade as o&M in me Nwer MW mstmchon manual
.

| setting before operating the supply on 230 V. The power

( transformer is tapped for a simple conversion to 100-V or
3.2. INSTALLATION IN RACK _200-V :nput leveis. #,- -

'

| The mounting provisions of the 401 A(B) Bin conf orm to the
Note that when the Power Supply is operated from 115 V well-established ASA stancards for rack mounting equip-
input power, a direct connection provides the 115 V ac ment The mounting holes at the edge of the panel will

_ _.
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match the standard spacing of tapped 10-32 holes provided ever,it will also invariably couple the circuits involved more

y in the standard relay rack. The use of the usual oval-head tightly to the temperature variations of the environment.
screws and cuo washers is recommended Mechanical sup- In systems installations requiring the ultimate in stability
port of the Bin may be entirely from the panel members of operating parameters, the best practice is to provice
Hov,ever, the use of horizontal guide brackets to support only for natural convection cooling of the equicment.This

. tne bottom of the Bin will facilitate removal of the Bin from provides long time constants between the equipment and
the rack and will remove strain from the Bin and rack. external temperature variations, with resultant smaller

vanations, even though the average absolute temperature
The basic design of the Tf D-20893 (Rev.) standard bin and may be higner

modules provides for cooling by natural convection flow.
Several bins can be mocnted above each other witnout heat ORTEC modules are desigr ed with all maior signal con-
problems in the usual installation. However, one should nections on the front panel to the greatest extent possible.
not mount heat-producing vacuum tube equiement or otner in some cases secondary connections are located on the
large sources of heat in the same cabinet with the standard rear of the module when necessary due to panel space
bin without accounting for the temcerature rise. limitations If systems are contemplated that require use of

rear canel connections to any great extent, the user may
The use of cooling fans in eovipment cabinets will reduce find it convenient to leave open gaps cetween installed bins
the coerating temperature of the enclosed equipment. How- for convenience in making front to-rear connections.

4. OPERATING INSTRUCTIONS

E 4.1. CONTROL PANEL FUNCTIONS have been changed from time to time, the actual capability
D of any given power sucoly will depend on its date of

ON-OF F Switch interrupts both sides of the input power manufacture The instruction manual for the particular

line- power supply in use should be consulted.

POWER Pilot lamp indicates that ac input cower is being The power recuirements of individual modules are stated
sucched to the power transformer crimary Either a blown

on their front panels. The user should venfy that thefuse or a temperature cutout will extinguish this lamp.
Power Supply capability is not exceeded in any given
system in one bin. Note that a system composed enyirely

TEMP Warning pilot tampisilluminated if the Power Supply * of ORTEC modules will not require tnis verificaticn. sincetemoerature rises to within .-20*C of the maximum safe
operating temperature.When the maximum safe temperature each.ORTEC module uses no more power than its pro-

-

is reamed, an internal cutout in the Power Sucply removes portional share based on canel space occupancy in the Bin.
power and neither lamp will be illuminated.

4.3. WSERN N MN M NMTEST JACKS Located on tne panel allow convenient
checking of the Power Supoly voltages from tne front No darnage will result to the Power Sucply from insertion
panel without disassembly of the sucply' or removal of modules while power is on. However since

4.2. POWER SUPPLY LIMITATIONS
the secuence of power apohcation to a module i> ;n-
determinate when inserted with Bin power on,it is crucent

The available current at each voltage is dependent on the to turn off the Bin power when modules are be ng

Power Sucply. Since the reouirements of TID 20893 (Rev.) changed or inserted.

r
basear

.

.
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5. CIRCUIT DESCRIPTION +
1w

' The Bin circuit consists only of passive power distsibution - Note the. provisions of two " ground" connections in the
wiring. The accompanying wiring diagram provides full in . module connector. Pin 42 is a "high quality ground," and

formation on the wiring. Pin 34 is the " power return ground." The intent is that the
.

high cuality ground normally carry negligible current and

Power Supply circuit information is contained in the
402A or 402D Power Supply instruction manual immedi- The pins in the module are assigned according to a schedule
ately following the Bin wiring diagram. Refer to TID 20893 (Rev.) for details on pin assignments.

.

6. MAINTENANCE INSTRUCTIONS

Because of the passive nature of the Bin wiring, maintenance blue. Thi ecuivalent Winchester block is WIN 111 20854
will probably be limited to the addition or removal of and is orange. The connector block that is mounted on a
wiring. To retain - the interchangeability features of the module that is designed for insertion into the bin can have
TID-20893 (Rev.) standards, all wiring changes or additions either an AMP 204186 5 (green) or a WIN 111 20853
should be done with careful reference to the standard pin (gray) identification.
assignment senedule, a synopsis of whiCh is Qiven in the
figure on page 9 and the table on page 10. The hand crimping tool for use with AMP products is an
The connector pins specified for use with the standard bins AMP 90067, which is ORTEC part number 9097 65313.
attach to wires by means of a crimped joint. A hand The hand crimping tool for use witiiWinchester products is
crimping tool is required for this purpose, and is used after their part 107-0903 2A.
the contacts have been pushed into olace in the connector
block. Removal of a contact also reovires the use of a The AMP pin-socket extractor is their part number 305183,
special tool, called a pin-socket extractor. ORTEC part number 42947. The Winchester pin-socket

ewacw d mek W M, WK pan vnW MAAssembly details for the connectors and blocks are shown
j in ORTEC drawing 401 0002, included in this manual.

Nute that there are two alternate rrianufacturing sources for Either of these tools can be obtained from an authorized
the component parts: AMP, Inc., of . Harrisburg, distributor of AMP or Winchester parts, respectively, or

: Pennsylvania, and Winchester Electronics of Oakville, directly from the manufacturer. They may also be ordered
j Connecticut. Each source also provides a tiand-crimping from ORTEC.
i tool and a pin-socket extractor. The proper tool for each
'

application must be selected from the same manufacturing
TM mm W M n W M W M W eb nsource as the connector block and connectors in order to ;,g , g ,

ensure compatibility.
referenced drawings for suitable types. Additional related

As listed in the details in drawing 401-0002, the AMP information is included in Tables 1,2, and 3 on ORTEC
connector block for bin mounting is their *202516-3 and is crawing 4010002 (see page 11).

. .

^
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BIN / MODULE CONNECTOR PIN ASSIGNMENTS
FOR AEC STANDARD NUCLEAR INSTRUMENT MODULES

PER TID 20893

Pin Function Pin Function

1 +3 volts 23 Reserved
2 -3 volts 24 Reserved
3 Spare Bus 25 Reserved
4 Reserved Bus 26 Spare

5 Coaxial 27 Spare

6 Coaxial *28 +24 volts
7 Coaxial *29 -24 volts
8 200 volts dc 30 Spare Bus
9 Spare 31 Spare

*10 +6 volts 32 Spare
*11 -6 volts *33 115 volts ac (Hot)

12 Reserved Bus *34 Power Return Ground
13 Scare " 35 Reset (Scaler)
14 - Soare " 36 Gate
15 Reserved " 37 Reset (Auxiliary) ~

*16 +12 volts 38 Coaxial =

*17 -12 volts 39 Coaxial
18 Soare Bus 40 Coaxial
19 Reserved Bus *41 115 volts ac (Neut.)
20 Soare *42 High Quality Ground
21 Scare G Ground Guide Pin
22 Reserved

.

Pins marked (*) are installed and wired in ORTEC 401 A and 401 B Modular System Bins.
Pins marked (*) and (**) are installed and wired in EG&G/ORTEC-HEP M250/N and M350/N NIMBINS.

I
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ORTEC 402A POWER SUPPLY

h 1. DESCRIPTION

The ORTEC 402A Power Supply is designed to be mounted A control panel is provided on the 401 A(B) Bin for
in the space provided on the rear of the 401 AtB) operating and monitoring the 402A Power Supply. An
Modular System Bin The Supply was designed to exceed On-Off switch, power indicating lamp. thermal warning
the recommended power supply specifications, Appendix A lamp, and convenience de monitor jacks are provided.
of TID-20893 (Rev.), Type 1, Class A, adopted by the AEC The thermal warning lamp is lighted when the internal
Committee on Nuclear instrument Modules. temperature rises to within 20*C of the maximum safe

operating temperature. The Power Supply is automatically
The 402A was designed for both foreign and domestic cut off by an internal switch should the temperature
usage. Input voltage mains of 115 V ac or 230 V ac,50-65

exceed the maximum safe operating temperature.Hz, may be used. A simple circuit modification permits
operation on 100-V or 200-V input mains:see Section 6 A,

convenience indicating switch located on the rear of the The Power Supply regulator amplifiers are located on the

Supply clearly identifies the intended main to use. The two identical plug in printed circuit boards, which may be
interchanged for maintenance purposes. Spare regulatorprimary circuits are fused, and a three-conductor boards are available. The regulating transistors and current

NEMA-standard power cord is included. monitoring resistors for the current limiting are mounted
on a specially designed high-efficiency heat sink.

The Supply furnishes four standard de voltages: +12 V at

2 A, -12 V at 2 A, +24 V at 1 A,and -24 V at,C A high-
1 A with a

maximum power capability of 72 W at 50 The power transistors are virtually indestructible due to
their power handling capability, current limiting, and short-efficiency heat sink allows additional power dissipation circuit protection. All silicon semiconductors. 85'C ca-

(see " Specifications"L The de outputs are regulated.short- pacitors with conservative working voltage ratings, and
circuit protected, current limited, and thermal protected. high-ouality carbon and metal film resistors are combined

to produce this Power Supply which exceeds the TID-
The 115 V ac is supplied to the Sin connector independent 20893 (Rev.) requirements..

. [, of input mains. The 115-V ac power available is limited
only by the Power Supply fuse when operating from 115 V The dC output voltages are adjustable over a 21 V range

-

ac ' mains. When operating from 230-V ac mains the 115-V from their nominal ratings through holes er the top of the
ac is derived by autotransformer action and is limited to Power Supply cover plate. The 15-turn adjustment po-
50 VA output with a de load on the power supply of tentiometers are precision wire wound for superior ad-
72 W. justment resolution and resettability of the outout voltages.

2. SPECIFICATIONS
'

.
.

The specifications for the 402A Power Supply meet or
exceed those set forth by the AEC Committee on Nuclear

*

Instrument Modules, Tf D 20893 (Rev ), Appendix A Type 3y C'
1. Class A. '

'

50* C *
Ii

INPUT 103129 V ac,50-65 Hz, or 210-258 V ac,50 65 N C' ,}'

Hz. Input current at 115 V rs 1.8 A for a 72 W de output. q '30 * 7/ / 7' gg j-
E i2o 24o -

88_888888M$DCOUTPUT Output at the following rating: +12 V at 2 A, t
'

h ___ __------_7-12 Vat 2 A, +24 V at 1 A,-24 V at 1 A, maximum outout j iso tro
, 00 #!

'

power to 50*C ambient, 72 VA, operation to 60*C ; -

~

y
ambient with current derated not more than 3%/*C. Under ! w roo 7
certain conditions the 72 VA power limitation may be ex-
ceeded to a maximum of 96 VA (see Fig 2 IL ' 180 - " ' ' ' ' ,, % ' '

,,
10 73 30 40 so 60 70 30 30

( 115 VOLT AC OUTPUT 115-V ac output limited only by
* Ambient Temo.; F == - the supply fuse when operating from 115-V ac rnains.'" Output is limited to 50 VA at 72 VA dc load while

operating from 230-V ac mains. Fig. 2.1. Maximum Safe Operating Range.

_ _ , _ . , - - .- .-___.
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REGULATIONS 20.05% over the combined range of zero RECOVERY TIME Less than 50 psec to return to
to full load and input voltage of 103 129 V ac over any within 20.1% of rated voltage for any change in input
24 hr period at a constant ambient temperature and rated voltage and load current from 10 to 100% full load.
line and load af ter a 60-min warmup. GL

.. . .
CIRCUlT PROTECTION The input line to the power -

STABILITY 20.3% after a 24-hr warmup of constant line, supply is fused. In addition, electronic circuitry provides
load, and ambient temperature over e six-month period. output current limiting, to prevent damage to the supply,

and provides automotic recovery when the demand is
. TEMPERATURE COEFFICIENT Less than 0.01%/*C over removed.
a range of 0*C to 60*C.

OUTPUT |MPEDANCE Less than 0.30 at any frequency
THERMAL PROTECTION A thermal warning switch will to 100 kHz.
be activated when the ambient temperature approaches
within 20*C of the safe operating temperature. A thermal

OUTPUT CONNECTOR All power and control circuits
cutout switch disables the Power Supply when the tempera-

terminate in a connector, specified by TID 20893 (Rev.),
ture exceeds the safe operating temperature. which mates with the Bin interface connector, completing

''* U O'NOISE AND RIPPLE The output noise and ripple are less
than 3 mV peak to peak, as observed on a 50 MHz band-
width oscilloscope. DIMENSIONS 16 825 in. wide,. 3.438 in. high,5.500 in.

deep; conforms to AEC Drawing ND515.

VOLTAGE ADJUSTMENT 0.5% minimum range, re-
settability 20.05% minimum of supply voltage; typical 1V WEIGHT 13 lb net; with 401 A(B) Bin 27 lb net. Shipping
of specified voltage, weight for 401 A(B)/402A 35 lb gross.

3, INSTALLATION

The 402A Power Supply is normally supplied factory. con. 2. Mate the interface connector, being careful to align the ;--

nected to an ORTEC 401 A(B) Modular System Bin. polanzing pins. Fold and form all wiring close to the D
However, the supply is designed to TID 20893 (Rev.) connector edges to prevent any wires from beingspecifications and may be attached, in the space provided,
1o any bin manufactured to TID 20893 (Rev.) specifications. inched and producing a short circuit in succeeding

steps.

For attachment to other than ORTEC 401 A(B) Bin, please
refer to the appropriate instruction manual. The On-Off 3. Mount the Power Supply to the Bin bysecurely tighten-switch and other controls necessary to operate the Supply
are part of the Bin and not furnished with the Power Supply. ing the four 10-32 screws, being careful not to pinch any

For attachment to 401 A(B) Ben the following steps
are advised- When attaching the 402A Power Supply to older 401 Bins. -

msaw m Nt rem W W aM @t sde ces1. Place the Bin on a tab!? with the back part facing you.
Place the Power Supply in the proper riounting position, and stand the Bin on its front face (handles down). From .

leaving enough space between the two pieces to attach this point on, assembly is the same; upon completion
the interface connector. the side plates should be replaced.

I

i 4. OPERATING INSTRUCTIONS

The available current from the Power Supply is specified by in an open space, placed upon blocks at least 1 in off the
TID 20893 (Rev.), Appendix A Type 1 Cims A, supply. table mounting surface to allow maximum ventilation.
Under certain conditio is tnese specifications may be When used in a rack, maximum attention should be paid to

placement f ther heat. generating equipment. Adequateexceeded (see Fig. 2.1.) Care must be used to ensure unobstructed space on all sides is necessary for convection
natural convection of heat dissipated by the heat sinks and ventilation and cooling. If the Bin contains other heat-,

power transformer. For best results, when using at maxi- generating equipment,a blower may be advisable to remove
mum power loadings the Bin and Power Supply should be the dissi:Jted heat.

. - .- - . ., - - . . - -
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When it is necessary to rack mount several Bins and Power continuously run above 85'C. Although this is not the
G Supplies, especially when other heat generating equipment maximum ooeration temperature, any additional tempera-

e o mer Mt% M me sWem may bceis located within the rack, the term " ambient temperature"
the Supply out of tolerance and may cause it to automati-

becomes less clearly defined. A better guide to maximum cally shut down operation. Should your operation produce
power loading capability is to monitor the heat sink a temperature of 85'C, a blower to remove the dissipated
temperature _ in no case allow the heat sink temperature to heat is indicated.

5. CIRCUlT DESCRIPTION

The 402A Power Supply produces four de output voltages. tion of the regulation in the normal voltage regulation
A power transformer transforms the input ac line voltage mode,

into four separate low-voltage sources. The sources or
Transistors 06 and Q7 operate as a ' differential amplifierwindings are full-wave-rectified, capacitor filtered, and
cair, comparing the reference voltage of D4 at the base ofregulated by electronic series regulator circuits.The regulator

circuits provide short circuit, current limiting, and reverse 06, with a portion of the output voltage divided down
current protection. through R16. R17, and R18. Trim potentiometer R17 is

used to adjust the output voltage to the specified level. A
difference voltage at the Collector of Q7 is dC amplified by

Each of the four series regulator Circuits is identical in Q4 and Q2. The collector of Q2 drives emitter follower
operation; they are physically different only in component Q1, which supplies the necessary current to drive the
values for each Supply. The regulator essentially operates remotely tocated series oower transistor. This transistor is
in two modes: First and normal is the voltage regulation heat sink-mounted to dissipate the power consumed in the
mode; second is the constant-current or current limitin9 regulation process.
protection mode.

t@ In the constant-current or limiting mode, remotely located
-

resistor R1, in series with the output, senses the output.

The regulation will operate in the voltage regulation mode
current level and produces a proportional voltage rise. Theat any current output up to and including the full rated
sense voltage is compared to the output voltage at the baseoutput of a particular supply. When current output beyond of Q5. For output current levels less than or equal to the

the rated output is required, which includes a direct short rated output QS remams back-biased and will have no
across the output terminals, the regulator automatically
shif ts into a constant-current mode. This provides current effect on the regulator performance. However, when the

limiting and protection of the regulator s circuitry and output current exceeds the rated output,05 becomes for.

components. When excessive current demands are removed. - ward-biased and conducts, causing Q2 to conduct harder,
thereby reducing the available base drive current tothe regulator resumes the voltage regulation mode.
emitter-follower Q1 and the series pass regulator transistor.
As a result, the output voltage is reduced until the output

For operation of the regulator, please refer to circuit Draw- current is within the required limits. Upon removal of the
. ing 402A 1100 St. ' For convenience, only the +24-V short circuit or excessive current demand, the regulator re-

regulator will be discussed, and the following is an explana- sumes the normal voltage regulation mode.

.
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6. MODIFICATION A
+

The transformer in this ORTEC 402A Power Supply has a 4. Disconnect the black wire frem the 115/230 VAC
tap in each of the primary windings to permit operation switch and connect the yellow wire to the switch terminal
with a nominal 100/200 V ac input. The tap for one in place of the black wire,
primary is a yellow wire and for the other primary is a

5. D:sconnect the black / white and red wires from thewhite wire. These leads are covered with shrinkable tubing
115/230 VAC switch and connect the white were to thisover the ends and are ecluded in the bundle of leads from
switch terminal.

.

the transformer,

6. Use shrinkable tubing or electrical insulation tape to
To operate the 402A Power Supply from either a 100 or cover the bare end of the black wire.
200 V ac power source, use the following steps to change

7. Connect the black / white and red wires together andthe primary winding connections:
wrap the ends with electrical insulating tape.

f.' Remcve the top cover from the 402A Power Supply. 8. Return the two plug-in regulator boards and the top

2. Remove the two plug-in regulator boards.
The 402A is now wired for 100/200 V ac line operation

3. Locate the unused yellow and white wires and remove instead of 115/230 V ac. Ensure that the switch selects the
the shrinkable tubing from the wire enos, proper range before applying power to the unit.

---
-
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STANDARD WARRANTY FOR EG&G ORTEC INSTRUMENTS
EG&G ORTEC warrants that the items will be delivered free from defects in material or workmanship. EG&G ORTEC
makes no other warranties, express or implied, and specifically NO WARR ANTY OF MERCHANTABil.lTY OR FITNESS
FOR A PARTICULAR PURPOSE.

EG&G ORTEC's exclusive liability is limited to repairing or replacing at EG&G ORTEC's option, items found by EG&G
ORTEC to be defective in workmanshb or materials within one year from the date of delivery. EG&G ORTEC's liability on
any claim of any kind, including negligence, loss or damages arising out of, connected with, or from the performance or
breech thereof, or from the manufacture, sale, delivery, resale, repair, or use of any item or services covered by this agree-
ment or purchase order, shall in no case exceed the price allocable to the item or service furnished or any part thereof
that gives rise to the claim. In the event EG&G ORTEC fails to manufacture or deliver items called for in this agreement or
purchase order EG&G ORTEC's exclusive liability and buyer's exclusive remedy shall be release of the buyer from the
obligation to pay the purchase price, in no event shall EG&G ORTEC be liable for special or consequential damages.

QUALITY CONTROL

Before being approved for shipment, each EG&G ORTEC instrument must pass a stringent set of quality control tests
designed to expose any flaws in materials or workmanship. Permanent records of these tests are maintained for use in
warranty repair and as a source of statistical information for design improvements.

'
REPAIR SERVICE

If it becomes necessary to return this instrument for repair, it is essential that Customer Services be contacted in advance
of its return so that a Return Authorization Number can be assigned to the unit. Also, EG&G ORTEC must be informed,
either in writing or by telephone [(615) 482-4411), of the nature of the fault of the instru' ment being returned and of the g
model, serial, and revision ("Rev' on rear panel) numbers. Failure to do so may cause unnecessary delays in getting the -

'---

unit repaired. The EG&G ORTEC standard procedure requires that instruments returned for repair pass the same quality
control tests that are used for new-production instruments. Instruments that are returned should be packed so that they
will withstand normal transit handling and must be shipped PREPAID via Air Parcel Post or United Parcel Service to the
nearest EG&G ORTEC repair center The addresslabeland the package should include the Return Authorization Number
assigned. Instruments being returned that are damaged in transit due to inadequate packing will be repaired at the
sender's expense, and it will be the sender's responsibility to raske claim with the shipper, instruments not in warranty
will be repaired at the standard charge unless they have been grossly misused or mishandled,in which case the user will
be notified prior to the repair being done. A quotation will be sent with the notification.

*

DAMAGE IN TRANSIT *

Shipments should be examined immediately upon receipt for evidence of external or concealed damage.The carrier
making delivery should be notified immediately of any such damage, since the carrier is normally liable for damage in
shipment. Packing materials, waybills, and other such documentation should be preserved in order to establish claims.
After such notification to the carrier, please notify EG&G ORTEC of the circumstances so that assistance can be provided
in making damage claims and in providing replacement equipment if necessary.

|
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'

,= ORTEC 772 and 772H COUNTERS
i +-

i1. DESCRIPTION

!
'

The 772 Counter is a general purpose 6-decade scaler that on the front panel lights to show this condition; the
*

accepts and counts NIM-standard fast negative logic pulses, indicator remains lit from the first overflow until the unit is
slow positive logic pulses, or positive analog pulses. An reset. At each overflow an output pulse is also fumished

,

|
input discriminator is built into each of the input circuits, through a rear panel connector and may be used for
For the negative input circuit the discriminator has a fixed connection into another Counter for an increased counting

j threshold at -250 mV. For the positiw input circuit the Capacity.

| discriminator level is adjustable through a range of 0.1 to ;

i 10 V, An input gate is also included to permit automatic Reset is generated automatically when power is first appl'ed
; control with timed counting intervafs and/or to permit to the unit and can be provided manually or by a signal
j counting of coincidence events. through a rear panel BNC connector or through a common
| line in the standard ORTEC printing loop through the

The 772 data can be printed, together with data from any In/Out connector on the reir panet. >

, other ORTEC printing modules, by an ORTEC 777 Line '

Printer or, through an ORTEC 432A Printout Control, by
The seven segments in each of the six characters of thea10RTEC 222 Teletype.t *
digital display can be tested st any time by pressing the

lay es sw ch on the front panel.When this switch is
This module is designed for use either as a single Counter or ,

'* "" #"" * **# 9 * N*
! as one of up to 50 Counters that are all operated in a
| jm complex counting system with or without data printout.
> t;;;;;- When an ORTEC 773 Timer Counter is included in the

system, it can fumish preset time control for counting The 3 position locking toggle switch on the front panel
intervals in all the other modules in the system, and the marked Master / Norm / Slave selects the functional control of
time information can be included in the printed record or this module when it is connected in a standard ORTEC ;

I can be eliminated as desired. printing loop. It responds to a common preset signal for
I any switch position and also responds to local gate control ,

The 772 is packaged in a NIM 4tandard single width and reset for any switch position. But with the switch set at |
module. It includes all the connectors and controls that will Master, this module can also fumish gate control and reset
be used for either manual or automatic operation and ,to all the Slave modules in the system. When the switch is,

| indicates the accumulated count with 74egment light. set at Slaw, this module accepts gett control and reset from
,

emitting diodes (LED) in a direct reading display with the system common lines. When the' switch is set at Norm,
automatic blanking of insignificant zeros, it will neither furnish 99te control and reset to the common ;

lines nor accept these signals from the common lines. This !

A gate indicator, which is also an LED, lights to show when operating selection permits the 772 to be used in combina-
the 772 is in a counting condition. The gate is controlled by tion with other printing modules with a wry flexible
the manual Count /Stop switch, by the gate signal input control relationship.

,

c'rcuit witn connectors on both the front and rear panels, l
,

and by a common line signal through the standard ORTEC The ORTEC 772H operates identically to the 772 but
printing loop in/Out connector on the rear panel, reovires that the bin and power supply in which it es

| operated fumish +6 V de as a power source. The ORTEC
i*

The Counter owrflows at 106 counts and continues to 4018/402H Bin and Power Supply is typical of the
count beyond this lewl. If the Counter owrflows, an t,ED equipment reovired for this purpose,

.

,

:-
(& i

| |*

|

**e ,

'

'

|
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'

|
i

2. SPECIFICATIONS.

|
2.1 PERFORMANCE 2.4. CONNECTOR $ '

Count Capacity 6 decades, for 000 000 through 999 999. Poe in Front and rear panel type BNC connectors accept
positiw unipolar or pr sitive leading bipolar signals to 125 V,

Counting Moses Negative input,100 MHz; positive input, maximum. Input amplitude must exceed the adjusted
20 MHz. discriminator level for a minimum of 20 neec to be

counted. Zin = 1 kQ to ground, de coupled.
'

Dioeriminators Negative input trigger lewi fixed at -250
mV; positive input trigger lewl adjustment range 100 mV Nos in Front panel type BNC connector accepts NIM.
to 10 V; drif t is <10 mV/*C from 0*C to 50*C. standard fast negative signals,14 mA into 500, with 4ciec *

minimum width. Input is protected to 125 V at 10% duty
Pules Peir Resolution Positive input, 50 niec; negative cycle and has a fixed -250-mV discriminator fewl.
input,10 niec; minimum duty cycle,40% at either input at
maximum counting rate. Gate Front and rear panel type BNC connectors accept

NIM-standard slow positive logic signals to control the
Automatic Clear Generated when power is turned on counter gate and the gate indicator. An open circuit or the
initially or af ter a power failure, application of a signal with >+3 V amplitude enables the

counting; <+1.5 V inhibits counting; input protected for
; 2.2. INDICATORS 25 V maximum; 100-nsec minimum pulse width; driving

source must be capable of sinking 0.5 mA of positiw ,-

Display 6 direct-reading 7-segment LED digits with auto. current.
matic blanking of insignificant zeros.

Roset Rear panel type BNC connector accepts NIM.
Overflow LED, illuminated from the first overflow until standard slow positive logic signal to reset the unit to an ,,

,

reset. initial condition. A signal >+3 V resets; <+1.5 V does not h~;,,
reset; 25 V maximum; 100 nsec minimum pulse width. 2;n

Gate LED, illuminated while unit is in the counting = 2 kQ to ground. de coupled.
condition.

Oflow Rear panel type BNC connector furnishes NIM.
2.3. CONTROLS standard positive logic output, +5 V for 2 usec, whenewr i,

the counter overflows from 999 999 to zero. Driving sourcs '

Dispiey Test Push-button switch illuminates all segments impedance <100, de coupled.
of each digit in the display when depressed; display reads
888 888. in/Out Rear panel Amphenol type 57 40140 connector'

'
includes four common data finef and all system logic for.

Mester/ Norm / Steve 3-position locking toggle switch selects the standard ORTEC printing and/or counting system
| the counter's function when the module is connected in a interconnections.
' data scouisition system. Master selects control over all

slaves in the system by furnishing control signals through1

the common gate and reset lines. Norm isolates this module
,

from system control through gate and reset lines. Slave'

accepts control from encther module in the system,
operating as a Master, that furnishes the system gate and 772H Counter The 772H Counter is a comotete unit,
reset signals. caual in performance to the 772, requires +6 V from Bin

and Povter Supply.

Dies Single turn screwdriwr potentiometer sets tre dis.
crimination lewt for positive input signals; tange 100 mV to
10 V, 2.6. ELECTRICAL AND MECHANICAL

Roset Push button rwitch resets display and intemal logic Power Required For the 772 Counter, +12 V 60 mA;
to an initial zero condition when pressed. -12 V,165 mA; +24 V,75 mA;-24 V,80 mA; 115 V ac

(50 or 60 Hz),50 mA. An internal power supply generates %
Count /Stop To996e switch selects counting or noncounting the +5 V source that is reauired by the inteststed circuits: ~

condition of the unit manually, protected by a chassis mounted 1 A 3AG fuse,

.

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ . _ _ _ _ _ - . _ _ _ _ _ ___ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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2.7. ACCESSORY INCLUDED. For the 772H Counter, +12 V,80 mA; -12 V,165 mA;
'

ss

+24 V, 75 mA: -24 V,80 mA; +6 V,550 mA. Must be
operated in an ORTEC 401B/402H Bin and Power Supply -

or equivalent. Cable- One ORTEC 772-C1 printing system control cable
s for interconnection with other ORTEC printing Counters.'

Dimensions Standard NIM single-width module (1.35 X Timers Digital Ratemeters, etc., in an ORTEC standard
8.714 in.) per TID-20893. printing loop,

s -

3. INSTALLATION

3.1. GENERAL systems the order of interconnections is not important, but
for printing systems the order of printing is 1 through n in

The 772 Counter operates on input power that must be sequen as shown in Fig. 3.1. Figure 3.2 shows how the
furnished from a Nuclear-standard Bin and Power Supply 772 C1 cable provides the In and Out connections sepa-'

such as the ORTEC 401/402 Series. If any vacuum tube rately. -4

equipment is operated in the same rack with the 772, there -

must be sufficient cooling air circulating to prevent any Normally, after the modules have been connected together4

localized heating of the integrated circuitry used through- in a system, one of the modules will be selected as the
'

out the 772. The temperature of equipment mounted in Master for the system a'nd the remaining modules will all be
racks can easily exceed the maximum limits of 120*F Slaves. If an ORTEC 773 Timer Counter is included in the
(50*C) unless precautions are taken. system, it will usually be used to control the counting

_. intervals with preset time, and the 773 will then logically be

Q 3.2. CONNECTION TO POWER set as Master, All the 772 Counters in the system will be set*

for Slaw.
Turn off the Bin Power Supply when inserting or removing
any modules. The ORTEC modules are designed so that it is ,- ,-ca'sc'aat c a oovus

not possible to overload the Power Supply witMen.t full
complement of modules in the Bin. Sinm, hov aver, this |. 1 2 [ 3 n*

g- - .

may not be true when the Bin contains mod 4 cer than
those of ORTEC design, the Power Supply voltages should
be checked after all modules have been inseted. The
401/402 has test points on the Power Supo|y control panel

'

*

to permit monitoring the de voltages easily. .,.

Elol "
o= .

The 772 requires 115 V ac as one of its power inputi. Some
'""'"*"**'""""'*'''"''"'"'5"""*bins and power supplies, as well as jumper cables, may not

be wired to include this power, in the event that the unit Fig. 3.1. Counter Interconnection for System Operation.
fails to operate in a new installation, check the bin and/or

, , cable to determine whether the 115 V ac circuit is included.

The 772H version requires +6 V de at 550 mA. It must be
used with an ORTEC 4018/402H Bin and Power Supply or

"cMi.,~

equivalent to satisfy this power requirement. No ac power
is required for the 772H. , , ,

3.3. COUNTER INTERCONNECTION
/

When a counting system contains more than one 772*
%,,,,

.

Counter or 773 Timer Counter, the units are connected [*,;,,, ;_,,

,[ together as shown in Fig. 3.1. The In/Out connector on the * ' * * *

rear panel of each module is used for this loopinterconnec.
"'

| tion, and one cable is furnished with each of the printing
modules to permit the loop to be formed. For nonprinting Fig. 3.2. Detail of 772-C1 Printing System Cable.

.a

-- e a ,- e , , - - - e ., . - , , , , , . , , , , , -n.. , , < , , , , ..
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3.4. SIGNAL CONNECTIONS Roset input The reset input signal can be connected to the ,,; ,
772' by means of the rear-panet-mounted BNC connector. w-,

Count Input The 772 accepts and counts either fast To reset the scaler to zero, a positive signal of +3 V or ~~
negative logic pulses or slow positive logic pulses. It can also greater originating from zero potential with a minimum
accept positive analog pulses. Determine the type of input width of 100 nsec should be used. The input impedanm is
pulses that will be furnished and use the appropriate input. approximately 2 kQ de coupled to ground. Negative signals

will not perform any useful function at the reset input. The
Positive logic or analog signals can be connected to either input circuitry will not be harmed as long as the input
the front or rear panel BNC connector. These two signal level does not exceed 25 V.
connectors are notisolated from each other; so signals from
two sources should not be connected simultaneously to the Overflow Output The overflow signal is available through
two Pos in connectors. The input circuit in the 772 is a rear-panet mounted Oflow BNC connector. A positive 5-V
de-coupled to eliminate baseline shifts associated with signal appears at the output each time the contents of the
changing counting rates. For signals with an average de level Counter change from 999 999 to 0. The outout signal is 2
greater than 125 V, extemal capacitive coupling must be #sec wide; Z is <100, de-coup!ed.o
provided by the user. For dc levels below 125 V,

connection to the input can be made safely without damage In/Out System Connector Signals An adapter cable,
to the 772. However, for the Counter to respond to any 772-C1, is furnished with the 772 to attach to the In/Out

signals through the positiw input circuit, there must be connector and to enake separate connectors available for

transitions of the sionals at the adjusted Disc level. The the in and Out system interconnections. The signals on the
'

adjustrnent range of the Disc is 0.1 to 10 V. In and Out connectors are listed in Table 3.1.The physical
details of the 772-C1 cable are shown in Fig. 3.2; the

Negative logic signals must be furnished to the front panel system in connector is located on the opposite end of the

Neg in connector. The input impedance in this circuit is connector block from the portion that attaches to the
500, de-coupled, the standard impedance for which the In/Out connector on the rear of the module, and the Out i

fast negative logic pulse is defined. There 'is a fixed connector is on the remote end of the 18-in, multiwire

threshold level of -250 mV in this input circuit, and the cable that extends to the next module in the loop.

input pulse needs to exceed this level for only 4 nsec to be p .j. ;, p
counted..

Finished (PMF) signal from pin 7 of the In connector. Pin L.
13 on the In/Out connector is the This Module Finished

The flexibility of the 772 makes it possible to count almost (TMF) output to pin 7 of the Out connector. All the
any positive input pulse wider than 20 nsec and greater remaining pins are wired point to point between all three
than 100 mV or any negative input pulse wider than 4 nsec connectors in the cable.
and greater than 250 mV. There are two important points
to remember when supplying signals to the input: (1) The Pins 12 and 14 carry an identification of 432 Off and This
signal should not cross the threshold level more than one Module Printing signals respectively. These are used in other
time. Signals with overshoot. ringing, etc., will be counted ORTEC printing modules if their count capacity is other
more than once if the discriminator level is raised to the than 6 decades; so they are wired through the loop but are
level at which the perturbations occur. (2) Signals with slow not used in the 772.

'

rise and fall times should be as clean (noise-free) as possible
because of the high gain and bandwidth of the 772 Table 3.1

discriminator. As a slow signal approaches the threshold,3 In Connector out Connector
small spurious noise pulse can traverse the threshold and
return, causing an extra count to be added to the contents Pin | Description Pin | Description

of the scaler. 1 Data 1 1 Data 1
2 Data 2 2 Dat. 2

Gate input The gate input signal can be connected to the 3 De4 1 De4
772 by either the front. or rear. panel mounted BNC 4 Data 8 4 Data 8
connector. As in the case of the count input connectors, no 5 Pnnt S Pnnt
isolation is provided between the two inputs; therefore two G Pr nt Artvani a 6 Pont Artvanet'
signal sources are not to be connected simultaneously to 7 pi. vious Module F.nen t 7 This Mortuis F.nished
the gate input. With no cennJction made to the gate input, 8 Smem Gatr 8 System Gate
the input voltage level is about +6 V, and the scaler gate 9 Systm Preset 9 System Piewt
will permit the unit to operate. To cut off the gate, the gate 10 System Reset 10 System Reset
input must be pulled down to below +1.5 V but not below 11 Ground 11 Ground
-5 V. To do this, the driving circuit must be capable of 12 432 Of f 12 432 Of f *

YTabsorbing 0.5 mA from the gate input circuit. The gate 13 Spare 13 Soare
circuit will permit counting when the Gate input is at +3 V 14 This Module Ponting 14 This Module Ponting
or greater.

.
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$ The functions of signals through the 14 pins of the In/Out affect that Counter. When the 772 is set for Master,a gate ;

W connector are as follows: input will be imposed on the system gate line. A Counter j

that is set for Norm is isolated from the system gate line.

Pins 1-4 - Data Lines Transfer the four bits of each digit
Pin 9 - System Preset Carries a preset signal to allfrom the assigned instrument to the Printout Control. Each
instruments in the system loop. A preset condition gates offinstrument includes an isolated program control that drives
all modules , the system.mthese common lines only during its turn for printing,

Pin 10 - System Reset Carries a reset signal to allPin 5 - Print Prepares the instrument for data transfer
instruments in the system loop except any that may be set

-
during printing.

for Norm. This signal originates in a Master module or in
the 432A Printout Control.Pin 6 - Print Advance Advances the scanner in each

instrument for readout of each of its digits during printing. Pin 11 - Ground Carries a common zero potentialline to
all modules in the system loop.

Pin 7 - Previous Module Finished uarts the actual data
transfer from an instrument when it is its tum to be

Pin 12 - 432 Off Has no effect on the 772.printed.

Pin 8 - System Gate Carries a gate-off signal to all Pin 13 - This Module Finished Signals the next instru-
instruments set for Slave operation in the system loop. The ment to start its data transfer.
signal originates in a Master instrument, and this can be the
772. When the 772 is set for Slave. the system gate line will Pin 14 - This Module Printing Has no effect on the 772.

I

_

@ 4. OPERATING INSTRUCTIONS

4.1. FRONT PANEL CONTROLS Master / Norm / Slave A 3-position locking toggle switch that
AND INDICATORS controls the functional position of the 772 when it is used

in an ORTEC printing system. This switch does not affect
The following functions are indicated and controllable from the operation of the Counter unless printer loop cables are
the front panet: connected to the rear panel. See Sections 4.4 and 4.5 for

*

further,informaticn. .,

Count /Stop Manually controls counting of the 772; Count
position permits counting, and Stop position inhibits Overflow Indicator An LED lights if the counter capacity

- counting. of 999 999 counts is exceeded, and remains lighted until
the unit is reset.

Gate Indicator An LED indicates the condition of the
input gate. When it glows, the 772 is able to count input Display Test A push-button switch permits a quick check

. pulses. When it is dark, the 772 is inhibited from counting. of the digital display. When it is pressed, all seven segments
of each of the six digits will be lighted, regardless of the

Reset A push button switch resets the contents of the counter contents, and the display will read all " eights.''

,

Counter to zero when it is depressed.
Digital Display Six 7-segment characters with logically

Disc A single-turn potentiometer selects the threshold selected blanking for each segment display the Counter
lewl of the internal discriminator that is used for the contents at all times except during printing intervals and
positive input circuit only. The range of the control is +0.1 the display test interval. Each digit is displayed during
through 10 V. Normally, for counting logic signals, the level printing vehive it is being furnished to the printer.
should be adjusted about half way between the lowest

g expected true-signal amplitude and the maximum faise-
L signal amplitude. For use with linear signals assure that the 4.2. INITI AL OPERATION OF COUNTER

signals have only one point of inflection, or some signals
may cross the threshold more than one time and produce 1. Install the 772 into a 401/402 series Bin and Power
erroneous counts. Supply or equivalent and turn on the power.

- --___ __-. __
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2. Press Reset. The display should now indicate that the counting system can be controlled for reset and gating from $|T.
contents of the Counter are zero. the Master. The Count /Stop switch on the Master or its gate "

. input could be used to start and stop accumulation in all
- 3. Press Display Test. The display should read 888 888, the Counters and Timers, and the Reset push button on the
and should return to 0 when the switch is released. Master would reset all of the system. In addition to the

overall system gating control from the Master, if any gate
4. Set the Count /Stop switch at Count and the Gate input signals are furnished to any of the Slave units or if
indicator should light. Set the switch at Stop and the light any have a reset signal or manual command, each such,

should go out. signal will affect only the Slaw unit in which it originates.
It is important to remember that a Counter selected to

5. Connect a signal to the input connector on either the operate in the Norm mode cannot be started or stopped by
front or rear panel, a Master unit, but will respond only to a preset signal in the

system in addition to any signals that originate in that
6. Set the Count /Stop switch at Count. particular module. '

7. Tum the Disc control counterclockwise until the 772 Alternate Connections for One or Two Counters with a
starts to count. Timer The module interconnection scheme shown in Fig.

3.1 is the preferred manner of connecting more than one
8. Ground the Gate input and observe that counting stops Counter or Timer into a data system because of the
and the indicator LED is not lighted. Remove the ground flexibility it offers and the simplicity of interconnections.
and restore the counting condition. There is, however, an attemate connection for a simple,

setup involving a 773 Timer-Counter and one or two 772
9. Set the Count /Stop switch at Stop, and counting should Counters without using the printer loop cables. A coaxial
stop and the indicator should again not be lighted. cable connected from the rear panel Intval (Interval)

,

connector of the 773 to the Gate input connector on each
4.3. COUNTI'NG SETUP WITH ONE COUNTER Counter will allow the Count /Stop switch on the Timer to

start and stop counting and timing together, providing all
Proceed as outlined in Section 4.2 but omit those steps Counters are set for the Count condition. When the 773 -
used in '' testing" the instrument. Be sure that the oput reaches preset time, the Counters step counting. b
signals do not exceed the 225-V maximum limits.

If in the setup described in the previous paragraph the 773
4.4. COUNTING SETUP WirH Timer Counter had been operated as a Counter, the 773

MULTIPLE COUNTER TIMER ~ MODULES data would haw represented the number of counts above
its threshold per N (preset condition) counts from another

Preferred Setup in a multiple-counter setup each Counter source that was being counted in the 772. The ratio of two
should be inserted into the Bin and Power Suoply and counting rates can be determined in this manner,
connected together with the printer loop cables as shown in
Fig. 3.1 (without the Printer Control). For nonprinting 4.5. PRINTING SYSTEMS
systems the sequential arrangemerit of the cables is not ,

important. The 772 Counter is designed to operate as part of an
automatic data acquisition system, from which all data can

With the units property connected together the individual be printed by either an ORTEC 777 Line Printer or, with
count and gate signal connections are made to the an ORTEC 432A, by an ORTEC 222 (modified Teletype).
respective Counters. When all units are installed, testing of The 772 Counter is operated the same for ei*her of these
individual Counters can be performed by operating each two serial printing acmssories.
unit in either its Master or Norm mode. This frees the unit

| under' test from all other units in the system except for a The 772, upon command, provides the data stored in its
preset condition. If 'the gate indicator does not light or if counting register to the 777 Line Printer or the 432A
the Counter does not accumulate counts during this phase, Printout Comrol and the 222 Teletype in a serial by char-

| check to see whether a Timer in the system has reached acter format. The data are fed out in six groups (charac-
preset tirne Any rnodule that reaches preset will stop all ters), from the most significant digit to the least significant
modules from counting. This can be eliminated during the digit, at a rate determined by the printout acmssory. Each
setup phase by resetting the Timer and tuming it off. group or character is composed of four bits of information

in a 12 4-8 BCD code, with logical one being about +6 V
After the individual Counters have been set up and tested and logical zero about 0 V. Figure 4.1 shows the sequence

j for proper operation, the Master / Norm / Slave switches can of events for a single Counter that contains the accumu.
| be set as desired. Normally in a counting system one lated count fewl 705 849. As a note of explanation, the '

Counter or Timer will be selected as the Master and all the Print Command signal originates in the 432A or 777, It can
others will be set for Slaw. With this arrangernent the entire be initiated rnanually, be triggered externally, or he

_ _
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.

initiated automatically by a module in the system reaching 5. A space is generated in the printed format after the six
a preset condition. The Start Data Transfer is supplied from digits that represent the data in Counter 1.'

%
the 432A or 777 to Counter 1 (Fig. 3.1), from Counter 1 to
Counter 2, from Counter 2 to Counter 3, etc. In other 6. The six digits for Counter 2 are printed in succession,
words, as each module finishes transferring its data,it sends
a signal to the following module to allow its data transfer to 7. A space is formed as in step 5.
begin. In the system the Start Data Transfer signalis called
Previous Module Finished on the in connectors of the 8. This sequenm repeats until the last Counter has finished
cables and This Module Finished on the Out connectors. printing. Carriage return and line feed replace the space

function at appropriate times in the program.

PRINT 9
commano I 9. After the last set of data has been printed, one of two

basic modes can be selected at the 432A: (a) the system
y,A,Ryg* | { will remain in a static or noncounting mode until a new

cycle is started, and the display will be tumed on, or (b) a
system reset is generated and data accumulation will beemiur

U U U U U f^Dv^~er repeated.

| | | | The program for use with the ORTEC 777 Line Printer5 it* n

operates as follows:

| f2 2 > 21

umas 1 A Print Command is generated manually, by a trigger,

| | | | | { or by a preset condition,3 3 9,, ,,

e

, , n , ,3| | | |
2. The 777 prints the entire data word. Sinm the 777

capacity is 7 digits per word, the first digit will automati-
cally 6e a zero when any 6-digit counter or timer is being

, * * '
_

[ printed out.**"

,.

Fig. 4.1. Signal Sequence for Transferring Data for
705 849 from a Printing Scaler to the Printout Control. 3. The 777 has a line feed and advances the paper 50 that

the next data word will appear on the next line.

The following sequence of events illustrates how a multiple-
counter printing system'with a 432A Printout Control and 4. The six digits for Counter 2 are transferred to the 777,
a Teletype operates:

5. The 777 prints the second data word and then has a line
1. A Print Command is gen 9 rated r .anually, by a trigger, feed.
or by a preset condition. .

- "

6. This sequence repeats until the'last counter has finished2. All Counters and Timers in the system stop accumula-
ting and remain static for 1 or 2 sec. priming. A d uble line feed in the 777 indicates completion

of the data set.

3. All displays are blank except the most significant
character in the display of Counter 1; this digit is lighted 7. Af ter the last set of data has been printed, one of two

- until the digit has been printed by the output device. basic modes can be selected by the 777: (a) the system will
remain static or noncounting until a new cycle is started,

4 Each of the remaining five digits in Counter 1 is printed and the displays in the modules will be turned on, or (b) a
in succession, and, as each digit is being printed, it is also system reset is generated and data accumulation will be
illuminated in the display of the Counter, repeated.

t. b
-

|

|

M - -- * a -
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5. CIRCUlT DESCRIP. TION A-
9

5.1. GENERAL 5.2. POSITIVE INPUT CIRCUlT

Figure 5.1 is a block diagram that shows the relations Positive input pulses can be accepted through either the Pos
between the circuit components in the 772 Counter. The in connector on the front panel or the input connector on
complete schematic of the 772 is shown in 772 0101-S1 at the rear panel. They are de-coupled into IC 32, a
the back of the manual. differential comparator. A de level is applied to the negative

input of IC 32 from the front panel Disc control, R66. If
As shown in Fig. 5.1, input pulses can be fumished through the input pulse amplitude exceeds the discriminator bias,a
either the positive or the negative inDut circuit and then be pulse is generated that can pass through Ol6 and IC 313 to
subjected to gating before they are counted. Reset of the gate IC 3115. If the gate is enabled, the pulse is fumished (
counting register can originate locally or from the system to the clock input of IC 29 for one count in the counting j

'reset line. The control logic also includes routing to and register.
from the system lines according to the selection that is
made with the Master / Norm / Slave switch.

5.3. NEGATIVE INPUT CIRCUIT
The 24 data lines, for the six 4-bit word groups from the
counting register, are gated, one word at a time, to the four Negative input pulses can be accepted through the Neg in
common data lines. These data lines lead into a decoder for connector on the front panet. An input pulse that exceeds
the display and to the output for the printing loop. An the fixed bias level at -250 mV passes through 015 to gate
internal scanner gates the four bits for a digit onto the four IC 3114. If the gate is enabled, the pulse is furnished to the

,

common lines and also selects the proper location.in the clock input of IC 29 for one count in the counting register,
display for that digit.

During nonprinting intervals the scanner is driven by an 5.4. GATING ,mm.

'.intemal oscillator that operates at about 1 kHz and
-

continually recycles the scan through the six digits. During Local gating is controlled by either the toggle switch S3 or
printing intervals the internal oscillator is turned off and by a signal through either the front or rear panel Gate BNC
the scan is advanced at the rate of the printing accessory. connector.

Posstsee input

DISCRIMINATOR
-

' O
No,stive input _

-en
six DECADE COUNTING REGtsTER

-

otsCRIMIN AToR Jl _ _ _ 24 Lin,s _ _ _

:- 4--

| 1rit ifif

GATING
!

N Four8CD
-5 p,To

g,,, 7
control LoGtC Comenon ,nt e,

Run
_

g,,,,. y g,,,
' |

Pnnte, .
DECODER

1f f 1f Loop ContM- SCANNER - AND
| OfsPLAY
| system Cate, Roset, f----

E'""
sois

Fig. 5.1. Block Diagram of ORTEC 772 Counter.

. ..

. - - ._. - -- ._.
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With switch S3 set at stop, as shown in the schematic, IC The internal oscillator uses IC 22 2 and -4 to generate an
g 26-3 is held low. The signal passes through IC 25 8, IC 24 2, output signal at about 1 kHz. The output feeds through IC

and IC 26 8 to make pin 8 of IC 26 high. The Gate LED 21-3, unless a print signal is present, then through IC 21-11
will not light because there is no voltage differenm across to the clock input of divide-by-6 counter IC 11. The 1.,2,
it. This signal tisen passes through Q18 and Q17 and and 4-bit outputs of IC 11 are furnished to decoder lC 10,
furnishes a high at both pms 11 and 12 of IC 31, so neither and the 8-bit input to IC 10 is grounded (= zero). When |C
input circuit gate is enabled. When switch S3 is set at count, 10 has all four input bits at zero, it identifies O at the
the status of the circuit is inverted to light the LED and to output and generates a Z1 signal at IC 9-2. The next
enable both input gates. oscillator pulse changes the count in IC 11 and is decoded

in IC 10 to generate Z2 at IC 9-4. This w .'tinues until each
With switch S3 at count the local gate control can still be signal,21 through 26, has been generated in turn and an.

affected by an input through either Gate BNC connector, oscillator pulse advances the Counter out of the 26

When the input is shorted to ground (or drawn down to condition to Z1 again.
G1.5 V), this is coupled through Q19 to force IC 28-8.

high; when IC 28-8 is high, the LED is not fighted and both Control of the scanner during a printing cycle is discussed
gates are disabled. When the input circuit is either open or in Section 5.8.
has a signal >+3 V, IC 28-8 is low and the LED lights and
the input gates are enabled. 5.7. DECODER AND DISPLAY

5.5. COUNTING REGISTER The four bits that are present on the common lines at any
time edentify one of the six digits. This combination is

The counting register includes IC's 29,30, and 14 through decoded in IC 1 to furnish the correct configuration of
18. IC 29 and IC 30 provide four D flip flops that are Naeg ad Esanon m me yn @ segmes at h
connected as a 12-4-8 BCD dode. These packages feature anodes of each of the six digits n the display, LED 3. The

,

fast response and permit counting the fast negative input scaw spal d have seleM wM M me sW,e ,s mi *

pulses at a rate of up to 100 MHz. IC 13 is a logic level be gated onto the common lines and the same scanner

translator for the four bits of the least significarit digit. IC signal completes a cathode path for the proper digit in the

14 through IC 18'are decade packages that complete the display. For example, when Z6 s present, the signal at pin
6= ripple counter for the second through sixth digits. 6 of LED 3 selects the least significant digit in the display

_

g and its ilfuminated segments will identify the character that

The overflow output from IC 18 is coupled through C17 to is gated through IC 3 onto the four common lines.

generate an output pulse through the Oflow BNC connector For reference, the seven segments are identified a through
on the rear panel unless the signal is false, caused by a reset p. Viewed f;om the front of the display, segment a is across
rather than by a count accumulation. The first overflow the top; b is the upper half of the right side; e is bottom
after a reset will also set flip-flop IC 19 3 and 16 to light right; d is across the bottom; e is the lower left; / is the
LED 2 until the next reset. upper left; and a is across the center. Any digit, O through

9, can be illuminated by selectively blanking the segments.
The four bits for each of ,the six digits are furnished When switch S1 is pressed, IC 1 provides no blanking for
through gates to the four common data lines. Each of the any segment and the display shoufd illuminate all segments
six digits is furnished through a gate that is enabled by a for a reading of 888 888.
signal from an internal scanner, and the gates involved are
IC's 3 through 8. The scanner signals are identified as 21 IC 19-11 and 8 provide the control to completely blank all
through Z6 respectively for the most- to least-significant insignificant zeros in the display. At Z1 time, for the most
digit. For example, when the 21 signal is present, the four significant digit, IC 1 receives a signal from IC 19-8 to blank
bits from IC 18 are transferred to the four common fines all segments if a zero is present. Internal logicin IC 1 resets
through the four gates in |C 8. the blanking control through IC 1911 when it receives an

identification of any digit other than 2ero through the four
5.6. SCANNER common input lines or from switch S1. So until there is a

digit other than 0, nothing will be shown in the scan of the
The internal sca'mer generates the Z1 through 26 signals in display. When the scan reaches 26, for the least significant j
sequen and gates the most significant digit onto the digit, the signal at pin 9 of IC 19-8 removes the blanking i

common lines first, followed by each less significant digit in control to IC 1 if it had not been removed before that time,
order. When no print signal is furnished from the printer and the least significant digit is displayed whether it is zero
loop (nonprinting condition), an internal oscillator ad- or not.

vances the scanner When a print signal is present (through a *

printing interval), the scanner counts print advance signals 5.8. PRINTING CIRCUlT--

L.y between a PMF input signal and a TMF output signal; so it
.

scans through the available digits only one time during the A prmting locp is formed by cabling the printing modules
printing cycle. to either an ORTEC 777 Line Printer or (through an

1

)
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ORTEC 432A Printer Control) an ORTEC 222 Teletype in If switch S2 is set at Slave, the above conditions are
a circuit as shown in Fig. 3.1. In normal operation the rewrsed: IC 27-11 is low and prevents the internal gate
Counters and Timers in the system can count until a system signal from reaching the system gate line, while IC 23-8
preset signal occurs; then all modules stop counting and the permits the system gate line signal to be accepted into the
accumulated data are transferred to the Printer, one module 772. Gate IC 23-6 inhibits the local reset signals from
at a time. At system preset all modules stcp and the 777 or reaching the system reset line, but a system reset signal can
432A generates a print output. be accepted through 07, IC 2412 and IC 23-12 to

generate a local reset.
*

In the 772 the system preset is accepted through 08 to turn
off the input gate through IC's 24-4, 24 6, 25-8, 24 2, and if switch S2 is set at Norm, the system gate and system
26-8 and Q18 and Q17. This prevents any change in the reset lines are isolated from the internal functions in the
counting register. The print signal is accepted through Q4 772. This is obtained by inhibit to IC 23-6, IC 23-12, IC
to inhibit oscillator gate IC 213, to reset the scanner to Z1 23-8, and IC 2711.
through IC 2212 and IC 21-6 to IC 22-8, and to clamp all
four gates of IC 2 to provide a " code 15** input to IC 1 and 5.10. LOCAL R ESET
to inus blank the display. The module then waits until its
turn in the system to be printed out. This is signaled bv a Local reset is generated at IC 25-6 if any of its inputs goes
PMF (Previous Module Finished) signal from the printer low. The inputs originate with switch S4, power uD reset
loop that originates in the control module if the 772 is through 09, from the rear panet Reset connector through
Counter 1 in the configuration of Fig. 3.1 or is the TMF Q12 and IC 2812, or from system reset through 07, IC
(This Module Finished) output from the previous module 24-12, and IC 23-12. When IC 25-6 goes high, all six
for any of the other positions in the loop. decades of the counting register are reset to Zero; if in this

process the 8 bit of IC 18 were reset, an Oflow output
At PMF the signal releases the reset cf IC 20, releases the would be generated if not inhibited by IC 28 4

'
reset latch at IC 22-8 through IC's 21-8 and 6, releases the
blanking clamp to IC 2, and enables gates IC 12 to transfer Local reset is inverted by IC 28-10 to reset flip-flop IC 19-3

the data from the common lines in the 772 to the system and -6 if it had been set by an overflow, and LED 1 will
common lines and from there through the control module then be turned off. The inverted signal is also retumed to
to the Printer. Since Z1 has been preselected, the most IC 25-8 to tum off the gate and its indicator during reset. de

Csignificant digit is transferred to the Printer and is also
shown in the display. At print advance, when the digit has 5.11. POWER SUPPLIES
been accepted by the Printer,'he signal through 05 and IC
2111 advances the scanner, etc. This continues until the There are two internal power supplies in the 772 Counter.

trahg edge of 26 clocks IC 20 to set to isolate the 772 One generates -5.2 V, required for operation of the ECL
froi the system printing lines, to blank the display, and to integrated circuit packages, and the other generates +5 V,
furnish a TMF output signal to the system loop. When the required for the operation of all other integrated circuits.
entire system has been printed out, the control module
determines the' next sequ'ence and will remove preset, Transformer T1 furnishes secondary voltage that is full-
generate system reset, or whatever is appropriate to the wave rectified and filtered on the. power supply chassis.
program that has been selected. 022,023, and Q24 form a regulator for the +5 V output,

and fuse F1 protects the power supply from overload. The

S.9. MASTER / NORM / SLAVE CIRCUlTS fuse is type 3AG with a rating of 1 A, fast acting.'

When switch $2 is set at Master, the internal reset and gate The 772H version does not contain this portion of the:

| signals in the 772 can be furnished out to the system reset +5-V power supply, consisting of the components on the

| and system gate lines for control of any other modules that power supply chassis (775-0100-1). It obtains its +5-V
' aie set for Slave operation. IC 2711 permits the signals at power from the +6-V source in the ORTEC 4018/402H

IC 27 8 to be furnished out to the system gate line through Bin and Power Supply. In this version the collector of O24
Q11. IC 23-8 is inhibited from passing any signals that may is connected directly to pin 10 of the rear panel module
be furnished from the system gate line through 010 and IC connector.
24 8.

The -5.2 V source, in both the 772 and 772H versions, is
With switch S2 set at Master, IC 23-6 permits any reset obtained from the -12 V input from the Bin and Power
signals that are furnished from the internal circuit through Supply, Q20 and 021 form a regulator for this suoply. The
IC 2611 to pass through IC 2410 and 06 to drive the three ECL type packages that require this supoly are IC's
system reset line. 29,30 and 31. ,

W

(
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BIN / MODULE CONNECTOR PIN ASSIGNMENTS
FOR AEC STANDARD NUCLEAR INSTRUMENT MODULES

PER TID 20893

.

Pin Function Pin Function

1 +3 volts 23 Reserved
2 -3 volts 24 Reserved
3 Soare Bus 25 Reserved
4 Reserved Bus 26 Soare
5 Coaxial 27 Soare
6 Coaxial *28 +24 volts
7 Coaxial *29 -24 volts
8 200 volts de 30 Soare Bus
9 Soare 31 Soare

*10 +6 votts 32 Soare
*11 -6 volts *33 115 volts ac (Hot)

12 Reserved Bus *34 Power Return Ground
13 Soare " 35 Reset (Sca!er)
14 Soare " 36 Gate '
15 Reserved " 37 Reset (Auxil.ary) *

*16 +12 volts 38 Coaxiat
*17 -12 volts 39 Coaxiat

18 Spare Bus 40 Coaxial ~

19 Reserved Bus *41 115 volts ac (Neut.) *
20 Soare *42 High Quality Ground
21 Soare G Ground Guide Pin~

22 Reserved

. Pins marked (*) are installed and wired in ORTEC 401 A and 4018 Modular System Bins.

Pins marked (*) and l'*) are installed and wired in EG&G/ORTEC-HEP M250/N and M350/N ,NIMBINS.

.

D
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fP 6. MAINTENANCE
'y

6.1. GENERAL protec,ts the +5-V power source, and the indicators Cannot
be lit unless this power is present. Replace the fuse with a

The basic performance of the 772 Counter can be tested by 1 A fast acting type 3AG fuse only.
following the promdure outlined in Section 4.2. This will
not check the unit to its published specifications.

6.3. FACTORY REPAIR

If the unit fails to respond properly during testing.use the This instrument can be returned to ORTEC for service and
information in Section 5 to determine the fault. Scherratic repair at a nominal cost. Our standard procedure for repair

772-0101 S1 is included at the back of this manual. ensures the same quality control and checkout that are used
for a new instrument. Always contact the Customer Service

6.2. FUSE REPLACEMENT Department at ORTEC, (615) 482-4411, before sending in
I an instrument for repair to obtain shipping instructions and,

if the front panel display and indicators will not light, so that the required Return Authon2ation Number can be

remove the module from the bin and take off the left side assigned to the unit. Wnte this number on the address label
panel for access to the inside of its rear panel, inspect fuse and on the package to ensure prompt attention when it
F1, mounted in a fuseholder on the rear panel. This fuse reaches the ORTEC factory.
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STANDARD WARRANTY FOR EG&G ORTEC IN3TRUMENTS
EGAG ORTEC warrants that the items will be delivered free from defects in ma*erial or workmanship. EG&G ORTEC
makes no other warranties, express or implied, and specifically NO WARRANTY 0 4 MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE.

EG&G ORTEC's exclusive liability is limited to repairing or replacing at EG&G ORTEC's option, items found by EG&G
ORTEC to be defective in workmanship or materials within one year f rom the date of delivery. EG&G ORTEC's tiability on
any claim of any kind, including negligence, loss or damages arising out of, connected with, or from the performance or
breach thereof, or f rom the manufacture, sale, delivery, resalo, repair, or use of any item or services covered by this agree-
ment or purchase order, shall in no case exceed the price allocable to the item or service furnished or any part thereof
that gives rise to the claim. In the event EG&G ORTEC fails to manuf acture or deliver items called for in this agreement or
purchase order, EG&G ORTEC's exclusive liability and buyer's exclusive remedy shall be release of the buyer from the
obligation to pay the purchase price. In no event shall EG&G ORTEC be liable for special or consequential damages.

QUALITY CONTROL

Before being approved for shipment, each EG&G ORTEC instrument must pass a stringent set of quality control tests
designed to expose any flaws in materials or workmanship. Permanent records of these tests are maintained for use in
warranty repair and as a source of statisticalinformation for design improvements.

REPAIR SERVICE

If it becomes necessary to return this instrument for repair, it is essential that Customer Services be contacted in advance
of its return so that a Return Authorization Number can be assigned to the unit. Also. EG&G ORTEC must be informed,
either in writing or by telephone [(615) 482-4411], of the nature of the fault of the instru' ment being returned and of the &-

Dmodel, serial, and revision ("Rev' on rear panel) numbers. Failure to do so may cause unnecessary delays in getting the
unit repaired.The EG&G ORTEC standard procedure requires that instruments returned for repair pass the same quality
control tests that are used for new-production instruments. Instruments that are returned should be packed so that they

,

will withstand normal transit handling and must be shipped PREPAID via Air Parcel Post or United Parcel Service to the
nearest EG&G ORTEC repair center, The address label and the package should include the Return Authorization Number
assigned. Instruments being returned that are damaged in transit due to inadequate packing will be repaired at the

| sender's expense, and it will be the sender's responsibility to make claim with the shipper. Instruments not in warranty
will be repaired at the standard charge unless they have been grossly misused or mishandled,in which case the user will

;
' be notified prio'r to the repair being done. A quotation will be sent with the notification.

DAMAGE IN TRANSIT

Shipments should be examined immediately upon receipt for evidence of external or concealed damage. The carrierl

making delivery should be notified immediately of any such damage, since the carrier is normally liable for damage in
shipment. Packing materials, waybills, and other such documentation should be preserved in order to establish claims.
After such notification to the carrier, please notify EG&G ORTEC of the circumstances so that assistance can be provided
in making damage claims 2nd in providing replacement equipment if necessary.

$C
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1

r ORTEC 456 HIGH VOLTAGE POWER SUPPLYQ
1. DESCRIPTION

The ORTEC 456 High Voltage Power Supoly is a standard it provides the well-r egulated and highly stable voltage that is

double-width NIM module that provides either polarity of required for proper operation of photomultiplier tubes,
output voltage from 50 to 3000 V, O to 10 mA. The ad- ionization chambers, and lithium-drifted semiconductor
.iusted output voltage of the selected polarity is available detectors.
sim' Itaneously through two SHV rear-pane: connectors. An
internal slide switch permits operation on eitner 115 or WARNING
230 V ac input power, furn,ished through a power line

THIS INSTRUMENT PRODUCES VOLTAGES TH AT CANcord and connector; both sides of the input power line are
SE HAZARDOUS. ALWAYS SWITCH POWER OFF ANDfused in the 456. WAIT FOR THE METER TO RETURN TO CENTER.

The 456 features a front panel indicating meter, nominal SCALE ZERO BEFORE CONNECTING OR REMOVING
16 kHz internal oscillator frequency, optional external CABLES AND BEFORE CHANGING THE OUTPUT
regulation for stabilizer applications, and low-noise output. POLARITY.

2. SPECIFICATIONS

PERFORMANCE POLARITY A rear panel switch selects either Positive or
Negative output polarity.

OUTPUT POLARITY Positive or negative, selected by CONTROL A slide switch on the rear panet selects the
switch on rear panet, reference source for the output voltage.

OUTPUT RANGE 50 to 3000 V; min usable voltage 10 V. Int Selects the internal reference source; the front-panel
'-

controls select the output amplitude, and the rear panei

OUTPUT LO^ O CAPACITY 0 to 10 mA.
switch is used to select either polarity.
Ext Selects the external reference source; output voltage is

REGULATION Co.0025% variation in output voltage for proportional to reference input.
combined line .ad load variations within operating range
at constant am9ent temperature,

INPUTS
TEMPERATURE STABILITY <150 ppm /*C after 30
min warmup, operating range O to 50*C. AC POWER LINE 103-129 V or 206258 V,47-65 Hz.

50 W nom; power supp:ied through 3 wire captive line
LONG TERM DRIFT <0.01%/hr and <0.03%/24-hr cord with standard NEMA connector; both sides of line are
variation in output voltage at constant input line voitage, fused in the 456.
load, and ambient temperature after 30 min warmup.

rany o output voltage can
OUTPUT RIPPLE <15 mV peak to peak,5 Hz to 5 MHz. be based on an external reference level furnished through a

OVERLOAD PROTECTION Built in overload and short- ~ 9 V dc; this input protected by a nominal 9 V zener.
circuit protection with max output current limit of *=12 mA.
Overload is indicated by low fraquency osciliations on
front oanel meter- OUTPUTS i

CONTROLS REGULATED DC OUTPUT The adjusted and regulated ;

voltage, with selected polarity, is furnished simultaneously
POWER OFF Toggle switch on front panel is used to to the SHV connectors on rear panel,

energize unit when pcwer cord is plugged into an appro-
priate source, and an adjacent indicator lamp shows when INDICATOR
power is applied to the 456.

OUTPUT LEVEL One 6-position switch,one 5 pusition METER A front panel zero center indicating meter shows

switch, and a 10 tum precision potentiometer; output level the polarity and approximate amplitude of the adjusted out-

is sum of the 3 selections _20.25%.
put voltage.

1

- - - - - , _ ____ __._
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ELECTRICAL AND MECHANICAL ORTEC C-36-12 SHV to SHV 75D Cable Assembly N
ORTEC C 35-12 SHV to Kings KV 59 22 75n Cable *

E I S St a b5widw moduk. 230 x ORTEC C 3412 SHV MH 75D Cable Assemblyp 3R .

POWER REQUIREMENTS 115 or 230 V 47-65 Hz,50 W
RELATED EQUIPMENTnom; no de power requirements.

WEIGHT (Shipping) 10 lb (4.5 kg). Each of the two outputs of the 456 can be used as a power
source for any application that is within the operating limits

WElGHT (Net) 8 lb (3.6 kg). of the power supply. Both output levels are identical and of
the same polarity. The load on the 456 output circuit is the
sum of the individual loads connected to both output con-
nectors.ACCESSORIES AVAILABLE

This power supply is ideal for use with either one detector or
Standard ORTEC 12 ft long adapter cables are available for a pair of detectors where the voltage level requirements are
the SHV output connectors to accommodate the high the same for both detectors. The appropriate types of de-
voltage input connector on the preamplifier or detector, or tectors for which the 456 is designed inc ude scintillatic.7,
other accessory that is to have the output power level ionization chambers, and lithium-drifted semiconductor de-
applied. tectors.

3. INSTALLATION

.

3.1 GENERAL for either podtive or negative output polarity as reouired
for the application.

The 456 is normally used in conjunction with other 4. Connect a high-voltage cable from either output con- -

modular electronics and may be installed in an ORTEC nector on the 456 to the instrutnent to be powered. *"
401 A Bin. As such, it can be rack mounted. Therefore any Use the other output connector if a second instrument

,

other equipment that may be installed in the same rack is to be operated at the same output voltage.
must be sufficiently cooled by circulating air to prevent any
localized heating of the circuits in the 456. The tempera- 5. Set the front panel selector switches and potentio,;m-,g g g;g g , 3;, g g
ture of equipment operating in racks can easily exceed the g g g ;, g ;
recommended maximum unless precautions are taken. The

Tile adjusted output voltage will be the sum of the settings4 sh t be subjected to temperatures in excess of
of all three controls.

6. Turn on the power with the toggle switch on the front
panet. The indicator lamp next to the switch will light to

3.2 CONNECTION TO POWER show that input power is being acplied. The indicating
meter at the top of the front panel will also deflect to show

The 456 contains all re'auired power supplies to operate and both the polarity and the amplitude of the adjusted output

receives input power by way of a 3-wire captive line cord v stage.

with a standard NEMA male connector when connected to a
'

suitable source. An internal slide switch permits the selection 3.4 CONNECTING AN EXTERNAL REFERENCE INPUT
( of the proper input circuit for either 115- or 230 V ac

nominal power input. This power supply rnay be operated An output voltage level can be controlled by an external
i entirely removed from a 401 A Bin if desired, since it is reference level that is furnished through the rear panel BNC'

totally self contained and requires no de operating power
connector when the Control slide switch is set at Ext. Thelevels from the Bin. However, precautions should be taken

to ensure that personnel know of the shock hazard at the range of inout voltage is O to ~9 V to provide an output
.

rear connectors, and air space should be provided at the level to 3000 v. The front. panel voltage level controls are
top and bottom of the instrument. inef fective for external reference operation.

' For positive output the polarity selector switch on the rear
| 3.3 CONNECTING INTO A SYSTEM panel is set at Positive, and the external reference should be

positive. For negative output the polarity switch is set at|

mgak aM N mmai Mmme mm N mah h1. Check to see that the power switen is in the Off position. f,_
external reference voltage should be stable and filtered since (, ,,
""" * NP## D N Y""2. Plug the ac power cord into the appropraite receptacle. external reference should be capable of driving the 47 kQ

2. Check the polarity switch on the rear panel and set it input impedance.

, -
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4. CIRCUlT DESCRIPTION
p;;6

t-

4.1. GENERAL A preregulator controls 0103. The current to turn 0103 on
is suoplied tnrough D304. R309, and 0302. O'102 is

Figu*e 4.1 is a sic oi;fied block diagram cf the 456 circuits. actually turned on by current ti rough R311. R310. and
Senematics ab6-0101 S1 and 456-030151 are included at D305 into the base of Q302. 0311 and 0312 keep in:
tne back of the r9 ant.al. voltage across pass transistor 0104 at a low salue by

shenting base current from 0302. When there is an
The 456 reQukes an ac power input, regardless of the use of overload, tne base current for 0302 is shunted away by the
an internal or an external reference level. The selected action of Q313. which is turned on by current from
reference level is acclied to a precision regufator and overload transistor 0316. To prevent SCR spikes. 0103 is
controls the low voltage input level to an internal nominal presented from being triggered by 0301 if there is any16 kH: oscillator. The oscillator output voltage is stepped
up for the high voltage output through a converter trans- vcitage across 0103. This allows the SCR to be triggered

. .

former, and this is rectified and filtered to produce the My at Mose thes wW the dage aca it is at or vey

output to'each output Connector, near Zero.

The front panel indicating meter is connected to the output When 0103 is tnggered v.e time. 0303 through 0310connectors and monitors the voltage present at tnese
connectors. This is an excellent safety feature since it ensure that it will be triggered a second time. This prevents

indicates whenever there is a voltage present at the con. saturation of the input transformer by ensuring inat current
nectors, as well as the output polarity and the approximate passes through the transformer in both directions. 03C3,
level. 0304, and 0305 are speedup transistors that trigger a

flip flop,0306 and 0307. When 0307 is tumed cn. 0310
supplies current to 0302 to trigger 0103 the second time.4.2. REGULATION

IC302 is a differential input amplifier that receives inputs The preregulator can be bypassed for troubleshooting
from the voltage control board and the outout divider purposes. To bypass the preregulator, short the anodo and

g;;;; ,, string. This is an error signal that is amplified by IC301 and cathode of 0103 together; this can be done by shorting *

furnished to the regulating transistor. 0317. 0315 is used pins 13 and 14 of Regulator Board 456 0301 to each other,"

as a constant current transistor. 0318 is a driver for the This a!!ows the voltage to go high on the collector of 0104
pass trans;stor,0104. The overload transistor is 0316 and and requires care 'when loading the output to prevent
it samples the voltage across R102. exceeding the power dissipation rating of 0104.

| Oscitietor
DC ,

Power Replator* -
,

Supply *

o

Ou ouAC Power - Transformer - p Outputs

4
Low g

Voltsp Intemel
M}

,,[y int. , t.

/\ "

/ /
"~ ,, t .,

Polarity Rene Reference

Fig. 4.1, Simplified Block Diagram of ORTEC 456.
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5. CORRECTIVE MAINTENANCE (""
w

5.1 GENERAL The following table lists some possible problems that may
occur in an ORTEC 456 High Voltage Power Supply,

These units should rarely require more than clean.ing to together with one or more possible causes for each of
preventleakage paths from being created by dust collection. these problems,,if an apparent malfunction is noted, it is important to
determine if it is within the High Voltage power supply
by disconnecting it from its position in a circuit and
performing routine diagnostic tests with a voltmeter and Table 5.1.

oscilloscope. The power supply is short-circuit protected,
, Problem Possible Causesand under a short circuit the output voltage will drop to

zero, if an external short circuit has been applied to the Blows input fuses Check interna 1 115/230
output, the short circuit must be removed before the switch,
power supply will again produce its adjusted full voltage. Oscillator stopped.
if this supply is operating at or near rated output current 0101 or Q102 shorted.
when short circuit occurs, it may be necessary to lower D101 defective.
voltage setting to al.ow supply to recover properly. One or more of the following

capacitors shorted: C101,

5.2 TROUBLESHOOTING SUGGESTIONS No output with Control 1 o n.
Troubleshooting procedures for this power supply should switch set at Ext. 0104 open.
consist of simply removing the output loads and measuring No reference voltage input.
the outputvoltage,and then applying a load and monitoring Q101 or 0102 open.
the output voltage again to see whether the output voltage Output ok at high setting, Leaky Q104,
is regulated. Internal de measurements may be performed in but does not drop proper-
the field since typical dc voltages are indicated in the ly when controls are set to
schematic diagram. Be cautious when measuring voltage Zero,

within this power supply because of the personnel hazard Output ok at low setting, 0101 or Q102 defective. Low
associated with the high voltages. The 456, or any other but will not increase to reference voltage. -

standard ORTEC product, may be returned to the factory high levels. $
for repair service at any time for a nominal cost. Our Output oscillates at a low Supply is overloaded. ~

standard procedures for repair include the same extensive frequency.
Quality control tests that a new instrument receives.

*
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BIN / MODULE CONNECTOR PIN ASSIGNMENTS
FOR AEC STANDARD NUCLEAR INSTRUMENT MODULES-

PER TID 20893

Pin Function Pin Function

1 +3 volts 23 Reserved
2 -3 volts 24 Reserved
3 Soare Bus 25 Reserved
4 Reserved Bus 26 Soare
5 Coaxial 27 Soare
6 Coaxial *28 +24 volts
7 Coaxial *29 -24 volts
8 200 volts de 30 Soare Bus
9 Soare 31 Soare

*10 +6 volts 32 Soare
*11 -6 volts '33 115 volts ac (Hot)

12 Reserved Bus *34 Power Return Greund
13 Soare **35 Reset (Scaler)
14 Soare **36 Gate
15 Reserved **37 Reset (Acuilia y)4

*1S +12 volts 38 Coaxial4 %
-

*17 -12 volts 39 Ccaxial
18 Soare Bus 40 Coaxial
19 Reserved Bus *41 115 volts ac (Neut.)
20 Soare *42 High Quality Ground
21 Soare G Ground Guide Pin
22 Reserved

*
.

Pins markoc (*) are installed and wired in O ATEC 401 A and 4010 Modular System Bins.
Pins rnersed (*) and (**1 are insulted and wired in EG&G/ORTEC-HEP M250/N and M350/N NIMBINS.

m
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STANDARD WARRANTY FOR EG&G ORTEC INSTRUMENTS
EGAG ORTEC warrants that the items will be delivered free from defects in material or workmanship. EG&G ORTEC
makes no other warranties, everess or implied, and specifically NO WARRANTY OF MERCHANTABILITY OR FITNESS

FOR A PARTICULAR PURPOSE.

EG&G ORTEC's exclusive liability is limited to repairing or replacing at EG&G ORTEC's option, items found by EG AG
ORTEC to be defective in workmanship or materials within one year from the date of delivery. EG40 ORTEC'sliability on .

any claim of any kmd, including negligence, loss or damages arising out of, connected with,or from the performance or
breach thereof, or from the manufacture, sale, delivery, resale, repair, or use of any item or services covered by this agree-

I ment or purchase order, shall in no case exceed the price allocable to the item or service furmshed or any part thereof
!

,

t*iat gives rise to the claim. In the event EG&G ORTEC f ails to manufacture or deliver items called for in this agreement or
purchase order. EG&G ORTEC's exclusive liability and buyer's esclusive remedy shall be release of the buyer from the
obhgation to pay the purchase pnce. In no event shall EG&G ORTEC be hable for special or consequential damages.

QUALITY CONTROL

Before being approved for shipment. each EG&G ORTEC instrument must pass a stringent set of quahty control tests
designed to espose any flaws in materials or workmanship. Permanent records of these tests are maintained for use in
warranty repair and as a source of statisticalinformation for design improvements.

REPAlR SERVICE

If it becomes necessary to return this instrument for repair,it is essential that Customer Services be contacted in advance
l of its return so that a Return Autherization Number can be assigned to the unit Also. EG&G ORTEC must be informed,

either in writmg or by telephone |(015) a82 a411], of the nature of the f ault of the 6nstru' ment being returned and of the g:.,
model, senal, and revision ("Rev" on rear panel) numbers Failure to do so may cause unnecessary delays in getting the qr
unit repaired. The EG&G ORTEC standard procedure recu6tes that instruments returned for repar pass the same quality
control tests that are used for new production instruments. Instruments that are returned snould be packed to that they

! will withstand normal transit handhng and must be shipped PREP AlO via Air Patcel Post or United Parcel Service to the
,

|
nearest EG AG ORTEC repair center The addressiaeeland the package should mclude the Return Authorization Number ,

assigned. Instruments bemg returned that are damaged in transit due to madeQuate packing will be repaired at the ,

'

sendet s esponse, and it will be the sender's responsibehty to make claim with the shipper, instruments not in warranty
will be repaired at the standard charge unless they have been grossly misused or mishandled,in which case the user will
be notified pnor to the repair being done. A quotation will be sent with the notification.

i

DAMAGE IN TRANSIT'

'

Shipments should be enemined immediately upon receipt for evioence of enternal or concealed damage. The carner
I making dehvery should be hotified immediately of any such damage, smco the carrier is normally liable for damage m

shipment. Packing matenals, waybills, and other such documentation should be preserved in order to estabhsh claims! .

After such notification to the carner, please notify EG&G ORTEC of the circumstances so that assistance can be provided
in makmg damage claims and in providmg replacement equipment il necessary,

,

4

6

.
.
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439 DIGITAL CURRENT INTEGRATORe--

h|""
1. DESCRIPTION

The ORTEC 439 Digital Current Integrator * was designed to digital ratemeter such as the 434, a digital electrometer is
accurately measure the direct current or the everage value of obtained.
pulse currents such as accelerator beam currents. The
ORTEC 439 digitizes the input current by producing an A front panel meter is provided to read the int ut current,
output pulse for specific values of input charge. A front- Full-scale analog outputs of 1 mA,100 mV and 10 mV are
panel switch permits the selection of three different provided on rear-panel binding posts. There are 15 ranges

from 1 x 10-' to 1 x 10- A for obtaining full-scaleamounts of charge (10''',10-', or 10-' Coulomb) required*

to produce an output pulsr2. This gives the user the option readings for the front-panel meter and the analog outputs.
of more than one count rate for a given input current. The
instrument has a digitizing rate from 0-10 kHz to provide BNC connectors are provided on the front and rear panels
wide dynamic range on each setting and high-resolution for the application of a gate signal to inhibit the digitized
readout without meter interpolation. When combined output. This gate may be used to remotely control the
with a preset sesler such as the 431.this instrument forms 439 or it may be used to inhibit the digitized output with
a digital charge integrator. When it is combined with a the multichannel analyzer dead-time pulse.

2. SPECIFICATIONS

PERFORMANCE GATE INPUT Signal normally enabled in absence of an
input or when the de value is nominally +6 V; BNC con.

LEAKAGE IMPEDANCE FROM INPUT TO GROUND
>1 x 10 'O. To Enable Output +3 V or greater,

8
y

T Inhibit Output +1.5 V or less (e.g., can be shorted to
INPUT LEAKAGE CURRENT <1 x 10-8 2A. ground by a relay).

TEMPERATURE STABILITY 0.05%/*C, O to 50*C. Du Cy eL itat on "None de-coupled.
Input Impedance >1000G; driving source must be capable

DIGITIZED OUTPUT ACCURACY 20.2%of reading from of sinking 1 mA of current from a positive source.
100 nA to 10 mA dc; typical accuracy 10.3% of reading at
50 nA. Count rate on 10-8 8 Coulomb / pulse range limited to
1kHz. OUTPUTS

DIGITIZED REPRODUCIBILITY 0.01%. DIGl.TIZED Signal +5 V,500 ns wide; O to 10 kHz; BNC -

connectors on front and rear panels.
ANALOG ACCURACY Front-panel meter,2%; rear-panel

ANALOGbinding posts.1.0%.-

1

CONTROLS Front Panel Meter 0-1 and 0-3 scales serving all multiplier 1

ranges; there are 15 full-scale ranges.
I INPUT CHARGE PER OUTPUT PULSE Selectable by Rear Panet Binding Posts 0 to 1 mA full scale, O to 100 mV

( front-panel switch,10-'',10-a, or 10-* Coulomb / pulse, full scale: 0 to 10 mV full scale; there are 15 full scale |

ranges.
TEST CURRENT Selectable by front panel switch; pro-
duces a digital output of ~1 kHz on eacn Coulomb / pulse

PHYSICAL DATAsetting.

INPUTS POWER REQUIRED +24 V, 45 mA; +12 V, 95 mA;

SIGNAL INPUT Through SHV connectors on front and -24 V,45 mA; -12 V,110 mA.
* *

DIMENSIONS NIM-standard triple-width module (4.05 in.

,f Impedance Virtually ground with maximum excursion wide by 8.714 in, high) per TID-20893 (Rev.).

|' t Polhty Positive or negative. A New Aporoacn to Direct Current integration,,M. Glass er at..
n a design by F. M. Giass. ORNL. See F.,.sased

*

IEEE Trans.
Current Range 1 x 10-' to 1 x 10-2 A. Nucl. Sci. NS 14 (1),143-146 (Fecruary 1967).

.

. . - . . . ,, - - - , _ r___ , _ . - , ., .-,m-. , - - --- -- :-
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3. INSTALLATION r;- -
%""*

3.1 GENERAL For example, to measure 1 yA to an accuracy of 0.1%. a
source impedance of at least 3 MO is required. If a 1%
accuracy were acceptable. R could be reduced to 300 AD.

The 439. used in conjunction with the 401 A/402A Bin and
e ow g taw may M hew to dewse W sowcePower Supply, is intended for rack mounting; therefore impedance required to measure the current in your system,

any vacuum tube equipment operated in the same rack
must be sufficiently cooled by circulating air to prevent
any localized heating of the all transistorized circuitry used Source Impedance IfD
inroughout the 439. The temperature of eouipment mounted

Measured Current (A) Required for Accurecies of .

in racks can easily exceed the recommended maximum
0* *temperature of 120*F (50*C) unless precautions are taken.

1 x 10* 3 x 10' 3 x 10"
10 x 10 3 x 10 3 x 10'4 8

3.2 CONNECTION TO POWER 100 x 10 3 x 10' 3 x 104 6

51 x 10 * 3 x 10* 3 x 10

* * $. 3* 3*The 439 contains no internal power supply but must * #* *
obtain necessary operating power from a Nuclear Standard
Bin and Power Supply, such as the ORTEC 401 A!402A. It
is recommended that the Bin and Power Supply be turned Be careful to avoid ground locos when installing the 439.
off when modules are inserted or removed. The 400 Series if a cuaxial cable is used to connect the current source tois designed so that it is not possible to overload the Sin and the input oi the 439,it may be necessary to leave the cablePower Sucoly with a full complement of modules 'n the
Sin, however, this may not be true when the Bin contains ~

the current source. Of course, itshield uncrounded at
would be advantageous to locate the 439 as near as

modules of other than ORTEC design, and in such instances possible to the current source to avoid long ground returns
Power Supply voltages should be checked after the
modules are inserted. ORTEC 401 A/402A has test points
on the Power Supply contrci panel to monitor the de 3.4 INPUT CONNECTION FOI; PULSEO CURRENT *
voltages. g

The beam current from many accelerators arrsves in the
3.3 INPUT CONNECTION FOR DC CURRENT target area as a pulsed beam, whose rate varies from the

megahert/ range to a few pulses per second. Problems may
be encounteed when high peak currents occur or when theInput SHV connectors are provided on the front and rear charge in a beam current pulse exceeds one.tonth thepanets. To ensure maximum accuracy, the impedance of aNW Wecd W h No@@ range WM onthe Current source should be kept as high as possible the 439. These problems can be overcome by adding a low(>10''O). even though the 439 dynamic input impedance leakage capacitor to the input of the 439. This capacitor willis very low. The input varies less than 3 mV from ground act as a storage element for the charge until the 439 can

during coeration. This small voltage variation should present process it (see Section 5.1 for a f unctional description of
no leakage problems except in those cases where water. the 439L H it becorncooled target current is measured. The current source im. input when the 10,,es necessary to add a capacitor to tneCoulomb / pulse range is used, then
pedance (R in Fig. 3.1) reovired to make a 0.1% accuraev3 30 to 500 should be added in series witn tne input of the
measurement can be calculated by the formula ,

439 as shown in Fio. 3.2.

R, > 3g.|
.

R
(30500) ORTEC

, ,,AM-
439

ORTEC
'

439
CURRENT I = =. C: SOURCE'

CURRENT | RsSOURCE
;

~.:
~

_
~

,

_ _- g- - .....-

' * Fig. 3.2. Input Storage Network for 10'*
Fig. 3.1. Source Impedance Requirements. Coulomb / Pulse Range.

- - - _
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.Whenever practical, the value of C should be large enough drive the input amplifier into saturation, producing a
so that the charge in each beam pulse does not create a temporary imbalance in the input amplifier due to the long
voltage of more than 10 mV on C. For instance, if eacn time required for the MOS-FET's to recover from overload,'

beam pulse contained 10'' Coulomb of charge, the 10'''
Coulomb / pulse range could be used on the 439 if a
capacitor of the following size were added to the input: DIGITIZED OUTPUT The output is de-coupled and is

pr v ded n both the front and rear panels through BNC

C = -Q = 10.,10 , = 0.1 p F. connectors. A standard logic pulse 5 V in amplitude and
V 500 ps wide is produced each time the required amount of

charge is received at the input. The width of this pulse can
Of course, this assumes that the averagcurrent does not be altered as desired by Changing the value of CIS. The
excoed the dynamic range of the 10 Coulomb / pulse amplitude can be increased by increasing the value of R93.
range.

GATE INPUT The gate input signal is connected to the
439 by front- and rear-panel BNC connectors. With no

3.5 CONNECTOR DATA connection made to the gate input, the input voltage level
is about +6 V and the gate will permit digital pulscs to

INPUT SHV connectors are provided on the front and rear appear at the Digitized Output connector when an appro-
panels for connection to the 439 input. SHV connectors are criate amount of charge is received at the input. When the
used because of their low-leakage characteristics. Care should gate input is pulled below +1.5 V. the digital output pulses
be taken to keep the 439 input circuitry as clean as possible are blocked and do not appear at the Digitiled Output
in order to prevent leakage paths to ground. The Test- connector. To pull the gate input below +1.5 V, the driving
ODerate switch should be positioned to Standby before circuit must be capable of absorbing 1 mA from the gate
making connections to or from the input. Even though the input circuit. The gate circuit will permit normal operation
input circuitry is protected against overvoltage, transients of the 439 when the gate input is at +3 V or greater.

4. OPERATING INSTRUCTIONS

/=-
W=

- 4.1 TEST OPERATE SWITCH 4.3 BAL/ TRIG SWITCH

The. Test Operate is a three-position switch which Controls The Bal/ Trig switch, in conjunction with the two front-
the function of the instrument: panel screwdriver adjustment potentiometers, the Bal/ Trig

Meter and the Test Operate switch, is used to balance and
STANDBY This position grounds the input of the 439. adjust the 439 input amplifier. Unmterrupted power should
preventing the apphcation of transients to the input be applied to the 439 for approximately 20 min before the
amphfier and should therefore be selected before applying instrument is used. This is necessary because of the long-
power to the 439, making any connections to or from the term drifI characteristics exhibited by MOS.FET's. The
input connectors, or changing the Polarity or Current F. S. following adjustments should be made on the 439 before .

switches. This position must be selected when adjusting it is used'
the input amplifier by use of the Bal and Trig potentiom-
eters Isee Section 4.3). 1. Set Test Operate switch to Standby.

OPER ATE Thisis the position in which the instrument will 2. Set Bal/ Trig switch to Bal,
normally be used. In this position the inout amplifier is 3. Adjust Bal potentiometer to <ero the Bal/ Trig Meter.
connected to the input connectors (SHV's) on the front
.nd rear panels. 4. Set Bal/ Trig switch to Trig.

5. Adjust Trig potentinmeter to tero the Bal/ Trig Meter.
TEST in this position an internal test current is provided
to produce an output of approximately 1000 H/ on all 6. Set Bal/ Trig switch to B4 recheck meter /ero.

Coulomb / pulse ranges. This current is not meant to be used
as a calibration but merely as a reference test current once | Note- The accuracy ni the 439 is not aflected as long as tho
the unit has been calibrated. Bal and Trig adjustments are within 14 divisions of /ero.

6

4.2 POLAhlTY SWITCH The adjustment of the input amplifier should be recheck':d
-

.
by placing the Test-Operate switch to Standby each tima

h The polarity switch should be set to the polarity of the the power is apphed to the instrument and al convenient
inout current to be measured. intervals.

.
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4.4 CURRENT F.S. AND COULOMB / PULSE SWITCH properly, the test position on the Test Operate switch -

should produce a digitized output rate of approximately &
The Current F.S. and Coulomb / pulse switch controls the 1000 Hz and a full scale reading on the Ampere Meter when

210 is selected on the Multiplier switch.count of charge that must be injected at the input to
obtain a digital output pulse (10 8', 10-8, or 10-6
Coulomb). The Coulomb / pulse range is read from the
bottom side of the double-indicating knob on the switch.
The top index of this knob in conjunction with the 4 7 OFFSET CURRENT ADJ*,

multiplier switch indicates the amount of current required
at the input to produce a full-scale deflection on the A potentiometer is provided on the rear panel to adjust the
ampere meter. Currents up to 1 #A can be measured on the input offset current over a range of approximately 110 pA.
10-' ' Coulomb / pulse range with 0.01% repeatability; See Section 6.1.2 of this manual for the procedure to
however, the accuracy of the measurement may be in error measure and adjust the input leakage Current of the 439.
by as much as 1% for currents ranging from 100 nA to The 439 input leakage current is adjusted to less than 1 pA
1 yA. The 10-' Coulomb / pulse range should be used for at the factory and should not require additional adjustment.
accurate measurements of currents in this range. in-
acc6racies' begin to appear on the 10-'' Coulomb / pulse
range when tne digitized output rate exceeds 1000 Hz,

4.8 USE OF DIGITIZED OUTPUT

4.5 MULTIPLIER SWITCH
in order to take full advantage of the BCcuracy and

The position of the Multiplier switch determines the versatility of the 430. the digitized output pulse must be
multiplier to be applied to the Current F.S. reading m order counted by a scaler. Depending on the application,it may
to produce a full-scale deflection on the Ampere Meter. The be desirable for this snaler to have a preset time or scale

rear panel analog outputs (0-10 mV, 0-100 mV. 0-1 mA) capability, as does the ORTEC 431. This would oermit ,

have the same current input. requirements for full range nteyanon for a preset time or until a preset ouantity of
s;gnals as the Ampere Meter and are affected in a similar charge is obtained, if it is desirable to know at what rate

.

an event or pocess s occw%. mn a scaw M anmanner by the Multiplier switch.
i.^.ternal time base such as the ORTEC 434 or 715 is needed.

E>

4.6 INTERNAL TEST CHECK Even though the 430 was designed primarily to measure -

accelerator beam current, it performs ec ually well for
measuring current or charge from any scurce. All that is

Af ter power has been applied to the 439 for a few minutes required is a transducer which will convert the variable to
and the Bal and Trig trim potentiometers have been adjusted be measured to a current or charge.

5. CIRCUlT DESCRIPTION

5.1 GENER AL' (O = lt) is the necessary charge re uired at the input to
produce a digital output pulse. When this enarge is added to
or subtracted from the input (depending on the polarity of

The 439 Digital Current Integrator produces a digital output the input current), the output of Al is reset above tne -

pulse for a given quantity of charge enterm) the input. (See threshold of the discriminator. As current continues into
Dwgs. 439-0101 B1 and 439-0101-S1.) Input Amolifier the input, the output of Al gradually decreases until the

! Al is a differential amplifier which uses MOS-FET's as discriminator threshold is again exceeded and another culse
| input transistors in order to maintain high input impedance is created. The amount of charge fed back to the input

to ground and a low leakage current. A capacitor is used as during each pulse is determined by the velue of R1, R3. and
! a feedback element for Al to make it an integrator. Al is R4. The values of these resistors vary by a f actor of 100,

followed by a free running discriminator with a fixed causing the charge / pulse ranges to be 10''*,10 , and 10''4

threshold voltage of -500 mV. The input to the dis. Coulomb / pulse. The feedback capacitor is changed each
criminator is switched so that a negative signal is received time these resistors are switched to control the output
from Al regardless of the input current polarity. The voltage excursions of Al to 2500 mv during operation.

! discriminator output is fed to a pulse-shaping circuit which

| produces a pulse cf precise width independent of count The outeut of the pulse-shoci g :ir:u.t is :.lso fed tc :
rate and temperature. This pulse is routed to a voltage courit rate circuit and a gate and driver circuit The count rate
clamp to control the pulse amplitude and then through a circuit converts the digital output rate to an analog signal.
low-leakage transistor switch to produce a voltage across a The analog signal is disolayed on the front canel by a meter f.~

! resistor (R3) connected to the input. Since this pulse has a and is available on the rear panel as a Q to 1 mA. 0- to 1"--""
controlledamplitude and width,a precise amount of current 100-mV, or 0- to 10 mV signal. The range of the count
is added to or subtracted from the input for a controlled rate circuit is controlled by the multiolier switch. The gate
time. The charge represented by this current and time and driver circuit produces a digital output pulse each time
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.g a pulse is received from the pulse shaper circuit, provided output of Al to 1500 mV. These resistors and capacitors
that the gate is in the pass mode, if the gate level is below are switched by reed relays, since a low-capacitance, low-u
+1.5 V, the signal to the driver circuit will be blocked. leakage switch is required. The 10-8 and 10 Coulomb /-4

pulse ranges can be calibrated by adjusting R2 and RS,
respectively. H the poladty of the input cunent
a positive pulse ,is fed to the switch and clamp c{s negative,5.2 CIRCulT DESCRIPTION ,

ircuit from
the emitter of Q23. If the polarity of the input current is,.

Amplifier A1, as shown in the block diagram,is composed positive, a negative pulse is fed to this circuit from the;
' of Q7-Q15. This is a differential amplifier throughout with inverter (Q27, 031). The output gate and driver circuit is

bnth ends brought out on the emitters of Q14 and Q15. capacitively coupled to the emitter of 023. If the gate is in,

;. R24, the Bal potentiometer mounted on the front panel, the pass position, the pulse-shaping circuit formed by 032
should be adjusted so that equal current flows in Q7 and and 033 sends a 500-ns 6-V pulse to the driver transistor1

,

08. R23 is also mounted on the front panel and should be (Q35, 041) each time a pulse is received from Q23. The>

adjusted so that the voltage at Old and Q15 emitters is 0 V. width of this pulse can be changed by changing C15, and
: This is the Trig adjustment. 029 and 030 form a drive the amplitude can be changed by changing the value of

circuit for the Bal/ Trig Meter which is used to monitor the R93. When the gate is in the pass position, Q34 is off; when
,

adjustment of the Bal and Trig potentiometers. The input it is in the block position, Q34 is saturated, shorting the
!- to the meter drive circuit is taken from the emitter of either pulse from Q23. The state of Q34 is determined by the gate

Q14 or Q15, deoending on whether the Bal or the Trig control circuit (Q37 and Q38). Q38 turns on to saturate
adjustment is being monitored. Q5,06.and R6 compose a Q34 when the gate input voltage falls below +1.5 V .
protection circuit for Q7 in case a high voltage is applied to
the inout. The open loop gain of Al is approximately 3 x The amplitude of input pulses to the count rate circuit is
10*; however, R38 and R39 establish a resistive feedback clamoed at +12 V; this level is established by voltage
network to set the gain at 260. Therefore as the output of divider R83 and R84 and furr.ished through D18. A common
Al moves through excursions of +500 mV. the input voltage calibration for all ranges of the Multiplier switch is obtained
earies 12.5 mV. 016 and Q17 form a free-running frem R81 and applied through emitter-follower 043 to
discriminator with a fixed threshold voltage of -500 mV. regulate the +12-V level actually applied to Q26 through

. The free-running rate of inis discriminator is approximately D18. The time constaqt for the output analog and meter
13 kHz. The negative pulse at the collector of Q17 is fed to circuit is set at approximately 0.7 s, but it can be increased

,
the pulse shaper which is composed of Q18-Q23. The width or decreased by simply increasing or decreasing the value of

l e-- of the pulse created by this shaper circuit is controlled by C13. 025 forms a drive circuit for the front-panel current
[- W" R68. The 10-'' Coulomb / pulse range is calibrated by meter and the rear panel analog outputs. Q36 provides
! adjusting the pulse width with this potentiometer. Four meter protection for the front panel current meter, and
j circuits are driven from the emitter of 023: the transistor D21 gives protection for external meters. Zero adjustment

switch and voltage clamp circuit, the inverter circuit, the of the meter and analog output signals is provided by Q28
gate and driver circuit, and the count rate circuit. The and R77.
transistor switch circuit includes 01 and Q2. which have
90 mV back bias on their base-emitter junctions in the 039 and Q40 establish stable voltages for positive and
quiescent condition to decrease the leakage currer.t and negative test currents. These voltages are adjustable by
increase the impedance seen at their emitters. The voltage trim potentiometers RIS and R14. During factory check-4

.eference for the clamp circuit is established by Zener , out, these voltages are adjusted to produce a digitized
diodes D34 and D35. The voltage pulse from 023 is output of 1000 Hz on the 10''' Coulomb / pulse range

i clamped at this reference voltage and developed across R3. af ter the instrument has been calibrated. The digitized out-
R1, and R4, depending on the Coulomb / pulse range selected. put should be within 1% of 1000 Hz on the 10' and 10-*
The feedback capacitor (C3.C1.or C2)isswitched each time Coulomb / pulse ranges, since the to!erance on the resistors
the range resistor is changed to limit the excursion at the establishing the test current for these ranges is 1%

.
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6. MAINTENANCE g
6.1 TESTING PERFORMANCE 11. Set Coulomb / pulse switch to 10 8'

2The following information on front panel controls and 12. Set Multiplier switch to 10
testing procedures is intended as an aid in the installation 13. Set Test-Operate switch to Test.
and checkout of the 439.

14. Monitor the Digitized Output with a scaler. The digital
6.1.1 Test Equipment rate should be approximately 1000 Hz, and the front. panel

meter should read full scale with the Multiplier switch on
2The following or equivalent test ecuipment is needed: 10 ,

15. Using the precaution mentioned in the Note in step 5. -

NIM Bin and Power Supply. ORTEC 401 A/402A. check the 10-a and 10 Coulomb / pulse range on the Test4
Extender cable, ORTEC 401-C3.

p sition. A dig, ital rate of approximately 1000 Hz should beA current source with a known accuracy of better than 0.1%.
obtained. .

Note: If a voltage and a resistor are used to form a current 16. The input leakage current of the 439 can be checked
source, the voltage source should have a value greater than by removing all connections from the input connectors,
5 V. The accuracy of the 439 is 1000 pom, which is better selecting the 10-'' Coulomb / pulse range and setting the
than the temperature and/or voltage coefficients of most Test-Operate switch to the Operate position. If the Bal/ Trig
high-value resistors. Meter moves to the right, Neg polarity should be selected.

. .
The output count rate should be less than 1 pulse per 100 s.

Counter with an internal time base. If the leakage current is greater than 1 pulse per 100 s it
Oscilloscope. should be adjusted to zero with the Offset Current Adj
Schematic and block diagram of 439. potentiometer on the rear panel.

6.1.2 Preliminary Procedures 17. Check the calibration of the 439 by applying a known
current to the input connector and measuring the digitszed
output rate.1. Visually check the module for damage due to shipment.

2. Connect ac power to the Nuclear Standard Bin and Power
Supply. ORTEC 401 A/402A. Note: The 439 is calibrated at the factory on the 10-8'. -

e-
10-8, and 10 Coulomb / pulse range for a positive current E"4

3. Plug module into Bin and check for proper mechanical and the 10 '' Coulomb / pulse range for negative current. If
4 4

alignment. a negative current is measured on the 10 or 10
.

Coulomb / pulse range as calibrated at the factory, an error
4. Switch on ac power and check the de Power Supply as large as 1% may be observed. These ranges can be cali-
voltage at the test points on the 401 A control panel, brated for negative current by adjusting R2 and R5. Check
5. Set the 439 Test-Operate switch to Standby. Section 6.2 of this manual for calibration procedures.

Note: The Test-Operate switch should be set to Standby at
any time Bal arid Trig adjustments are made or the polarity 6.2 CALIBRATION PROCEDURE
or current range is changed.

6.2.1 Digital
6. After uninterrupted power has been applied to the 439
for approximately 20 min, set Bal/ Trig switch to Bal. The 10 '' Coulomb / pulse range is calibrated by adjusting

'

7. Adjust the Bal potentiometer to zero the Bal/ Trig Meter. the width of the pulse created by the pulse-shaping circuit.
Th,is pulse w,dth is norraally about 44 gs and is adjustedi

8. Set the Bal/ Trig switch to Trig. by R68 for positive and negative calibration. Calibration
of the 10-' and 104 Coulomb / pulse is accomplished by *

9. Adjust the Trig potentiometer to zero the Bal/ Trig adjusting R2 and RS. Since a change in the width of the
pulse from the pulse-sh
of all ran,ges, the 10-'ging circuit affects the calibration

Meter.
, Coulomb / pulse range must be10. Set the Bal/ Trig switch to Bal and recheck meter zero. calibrated first. The polarity of the current to be measured

** experiment sh uld be selected before calibratingNote: The accuracy of the 439 is not affected as long as the the 10-s and 10 Coulomb / pulse ranges. When calibrating4

Bal and Trig adjustments are within 24 divisions of zero; the 439 it is desirable to apply a current to the input whichhowever, an attempt should be made to keep them adjusted will produce approximately the following count rates:
,

to zero. During operation the Bal/ Trig Meter will not
necessarily indicate zero. No attempt should be made to

Range (Coulemb/ pulse) Count Rate (H2)adjust the Bal or Trig until the Test-Operate switch ,si
placed to the Standby position. The adjustment of the 10-' ' 1000 c

h_4input amplifier should be rechecked at convenient intervals 10 10 000
4and each time power is applied to the instrument. 10 10 000

.
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6.3 SUGGESTIONS FOR TROUBLESHOOTING be assigned to the unit. Write this number on the address g |
label and on the package to ensure prompt attention when u

Set the Test Operate switch to the Standby position and it reaches the ORTEC factory.

recheck the Bal and Trig adjustment following the procedure
given in Section 4.3 of this Manual. If these adjustments 6.5 TABULATED TEST POINT VOLTAGES ONcannot be made as desen, bed, the malfunctioning is in the

ETCHED BOARDinput amplifier, A1, and the instrument should be returned
to the factory for repair. If an attemot is made to reDair the
instrument locally, Sections 5 anu 6.4 and the block dia- The following voltages are intended to indicate the typical
gram and schematic should be referred to. de voltages measured on the etched circuit board. The

voltages given here should not be considered as absolute
values, but should merely be used as an aid in trouble- *

After the Bal and Tn,g adjustments have been made, the shooting ~
Polarity and Current Range switches should be checked for
proper settings, if pulsed current is being measured, refer to Notes:
Section 3.4 for assistance. If further information is needed, 1. Allvoltages were measured from ground with a voltmeter
contact the factory. having an input impedance of 10 MD or greater

2. Voltages are de values with no current aoolied to the
input.

The testing instructions in Section 6.1 of this manual and 3. Set the Test Ocerate switch to Standby. Adjust the Bal
the circuit description in Section 5 along with tne voltage and Trig trim Octentiometers as stated in Section 4.3.table in Section 6.4 should provide assistance in locating
the region of trouble and repairing the malfunction. The 4. Set the Polarity switch to Positive.

guide plate and shield cover can be completely removed 5. Set the Coulomb /oulse range to 10'''
from the module to enable oscilloscope and voltmeter
observations with a minimal chance of accidentally short- Olb - 0.100 023e - 0.500
circuiting portions of the etched board. 02b + 0.100 Q26e 0

03e - 14.0 Q26c + 16.5
012b - 8.9 027C 0

8i.4 FACTORY REPAIR Q13b - 8.9 Q28c 0
014e 0 029e - 0.500 .

This instrument can be retumed to the ORTEC factory for Q15e 0 031e + 0.600 5"

Q16b 0 033e - 12.08 m
service and repair at a nominal cost. Our standard procedure
for repair ensures the same Quality control and checkout [2 +
that are used for a new instrument. Always contact Cus" O20c + 0.1 037e + 3.3
tomer Services at ORTEC, (615) 482-4411. before sending 022e + 2.0 039e + 2
in an instrument for repair to obtain shipping instructions O21c + 1.2 040e 2-

and so that the recluired Return Authorization Number can 043e + 12

.
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.6= Note: If a current source made from a high-value resistor 6.2.2 Analog
- k---- and a voltage source is used, a minimum of 5 V should be

used across the resistor. Most high-value resistors have 1. Set the Test Operate switch to Standby.
cxtreme voltage and/or temperature coefficients; so this 2. Adjust the Bal and Trig trim potentiometers in steps 1should be taken into consideration,,

through 6 above.

The following steps should now be taken: 3. Connect a digital voltmeter across the 100 mV terminals
on the rear panel.

1. Set the Test-Operate switch to Standby. 4. Connect the digitized output to a scaler with an internal
32. Set the Multiplier switch to 10 time base.

3. Set the Bal/ Trig switch to Bal. 5. If count rate is not zero, adjust the meter zero trim
.

potentiometer until the digital voltmeter reads zero.
4. Adjust Bal trim potentiometer to zero the Bal/ Trig Meter.

6. Connect a variable current source to the input. (A-

5. Set the Bal/ Trig switch to Trig' variablevoltage source of zero to 25 V and a 2.5 kG resistor
6. Adjust the Trig trim po*? Someter to zero ihe Bal/ Trig in series with the 439 input may be used.)

Meter. 7. Set the Polarity switch to the same polarity as the
7, Connect the digitized output of the 439 to a scaler that variable current source.
has an internal time base. 8. Set the Coulomb / pulse range switch to the proper range.
8. Set the Coulomb / pulse switch to 10-''. 9. Set the Test-Operate switch to Operate.
9. Set the Polarity switch to the polarity of the test current. 10. Set the Multiplier switch to 10 .3

10. Connect a current source to the 439 input. (The desired 11. Adjust the variable current source to obtain 10 000 Hz
value of this current source is 100 nA: this should produce a digitized output rate.
digitized output rate of 1000 Hz.)

12. Adjust the Multiplier calibrate potentiometer until the
11. Set Test Operate switch to Operate. voltmeter reads 100 mV.
12. Adjust trim potentiometer R68 to give the desired 13. Adjust the variable current source until a digitized
digitized output rate. Access to a!! calibration adjustments output rate of 3000 Hz is obtained.
is available through the top cover of the 439.,,

e er swM to E.13. Set the Test-Operate switch to Standby.
Digital voltmeter should read 100 mV 21 mV.14. Connect a test current source of opposite polarity to

the 439 input and check the calibration of the 439 for the 15. Adjust the variable current source until the digitized
opposite polarity. output rate reads 1000 Hz.

216. Set the Multiplier switch to 10
The 10-'' Coulomb / pulse range is now calibrated. The Digital voltmeter should read 100 mV 1mV
10-8 and the 10-* Coulomb / pulse range should be calibrated
for the same polarity as the current to be measured in the 17. Adjust the variable current source until the digft'i2ed
experiment. output rate is 300 Hz.*

.

swb to M15. Set the Test-Operate switch to Standby.
Digital voltmeter should read 100 mV 11 mv.

16. Set the Coulomb / pulse switch to 10..
19. Adjust the variable current source until the d'gitized*

17. Set the Polarity switch to polarity of input test current. Output rate is 100 Hz.

! 18. Connect a test current (approximately 100 gA) to the 20. Set the Multiplier switch to 10.
,

. 439 input.,

I 19. Set the Test-Operate switch to Operate. Digital voltmeter should read 100 mv 1 mv.

I 20. Adjust the 10.s calitrate trim potentiometer to obtain 21. Adjust the variable current source until the digitized
the desired digitized output. output rate is 30 Hz.

( 21. Set the Test-Operate switch to Standby. 22. Set the Multiplier switch to 3.
! 22. Set the Coulomb / pulse switch to 10 '
t Digital voltmeter should read 100 mV 11 mV.'

23. Connect a 10 mA test current to the 439 input.
23. Adjust the variable current source until the digitizect

' 24. Set the Test-Operate switch to Operate.
~

output rate is 10 Hz.

h 25. Adjust the 10-' calibrate trim potentiometer to obtain
the desired digitized output.

26. Set the Test-Operate switch to Standby. Digital voltmeter should read 100 mV 21 mV.
'

!

The digitized output of the 439 is now calibrated. The analog portion of the 439 is now calibrated.
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BIN / MODULE CONNECTOR PIN ASSIGNMENTS
FOR AEC STANDARD NUCLEAR INSTRUMENT MODULES

PER TID-20893

Pin Function Pin Function*

1 +3 volts 23 Reserved
'

2 -3 volts 24 Reserved

3 Soare Bus 25 Reserved
4 Reserved Bus 26 Scare
5 Coaxial 27 - Soare
6 Coaxial *28 +24 volts
7 Coaxial *29 -24 volts
8 200 volts dc 30 Soare Bus
9 Scare 31 Soare

*10 +6 volts 32 Spare

*11 -6 volts *33 115 volts ac (Hot)
12 Reserved Bus *34 Power Return Ground
13 Spare " 35 Reset (Scaler)
14 Spare " 36 Gate
15 Reserved **37 Reset (Auxiliary)p .=

L *16 +12 volts 38 Coaxial
*17 -12 votts 39 Coaxial

18 Soare Bus 40 Coaxial
19 Reserved Bus *41 115 volts ac (Neut.)
20 Soare *42 High Quality Ground
21 Scare G Ground Guide Pin
22 Reserved

*

.

<>

Pins rnarked (*) are installed and wired in ORTEC 401 A and 4018 Modular System Bins.
Pins rnarked (*) and (**) are installed and wired in EG&G/ORTEC-HEP M250/N and M350/N NIMBINS.

.
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AMPLIFIER - RELAY.

M |NTRINSICALLY SAFE
"

'

J

%='
MODELS AVAILABLE

The Amplifier-Relays are available in two basic requiring intrinsic-safety. No
versions: special precautions have to be

. . . taken with regard to the ext-
(a) one-channel units. having 1 Control circuit ernal DC-power supply. Conn-and 1 Output relay (SPDT or DPDT) ection to buffered DC pnucr
(b) two-channel units, having 2 independent supplies is also possible with-

Control circuits and Output relays (SPDT) out affecting the intrinsically-
. . safe feature of the 'nplifier- )An additional feature are the power supplies. .

. . . . . Relays. !

In addition to units with AC supplies, units |
'with DC-supplies are also available. The DC-

control added'
supply devices have also been approved for 9,, circuli . i . , ,n,

intrinsic-safety applications. Therefore DC- 3" Puts ' output f ail . sa reioy

supplied n.iW// Amplifier-Relay units
us t-11Eal.. I spdf

|dpdtcan be used in con,) unction with logic systems us 1 - 12 Ea/.. 1

Ms 1 -22 Ea/.. 2 2-spdf

Ms 13 - 12 Est.. 1 dpdt :

Ms 13 - 22 Ex/.. 2 2-spdt u

Ms 13 - 121 Ea/.. 1 2-spot x.

ELECTRICAL SPECIFICATIONS

Supply voltage 12,24,42,110,220 VAC *D ts are replaced by supply

(terminals 1 and 2) 50/60 llz - approx. 1.5 VA
voltage and number of LED s.

.-

f== 12,24,48,60 VDC
* approx. 3.5W, 10% ripple

CONSTRUCTIONControl circuits Intrinsically safe
(terminals 9 thru 16)

-Pwr suppfy
. _ _ _ _ . _.

Operating ratings 8.2V/7 mA _' | -"-[' '- - f ,. lid
, ,,ngo,

M' ' *- i

Max. input ratings 11V/20 mA $Q *;ay, j'#- -s
p ,

' M * ki_ 'N T-" j
'

Operating range 1.2 mA - 2.1 mA s .

. .f.' res ys '

-
e

' . .. .
.

,,. *
Hysterests approx. 0.2 mA 7 '

e u- .

r ;-1 j j. , ,3

Max. cxternal Ind. 19 mH - .._..%.. .- - f _.T_3
.

,
--

i.-

PC card 1 PC card 2
Max. cxternal Cap. 1.5 pF

Output circuits
(terminals 3 thru 8)
Relay rating 250 VAC 4 A APPLICATIONS

60 VDC 0.5 A
24 VDC 4 A 8 SwitchinE Amplifier for TURCK

Relay switching max. 30 Hz " blue range" analog proximity
Pull-in approx. 15 ns sensors.
Drop-out approx. 20 ms # Contact protection relay.

* A consideration only it'. intrinsically
8 Transmitting control signals

safe applications. Typical capacitance from explosion-hazardous areas
of a 3-conductor contr >l cable with

, into non-hazardous locations.
/-- PVC insulation is approx. 0.5 nF/m.

,

' b:-

__ _



| , AMPLIFIER - RELAY
MS 1 - 11 Ex
MS 1 - 12 Ex
MS 1 - 22 Ex_.

'6 !
;

l' CONNECTIONS 1

i

G E
/q+ !"*] -'I + ?"'I

SENSOR 5tN50R

' ' _,.5

,
,

I

]
ac .. . c c at ao .c ao a< <

l
l
1

% %FUNCTION f N,,,,, ,,,,,

The Output State of the Amplifier / Relays is StN50R SENSOR
programmable and depends on the input device

h .ised (proximity sensor, or N.O. mech. switch).
' 5"(See function table). ,

|If short or wire break occur in the control
circuit, the output relay will not drop-out
in every case. Therefore, the line contains
1.odels with fail-safe input circuits. Models
with prefix (MS 13) contain this feature.

The (MS 13) models are described on the
following pages. ^C "*a' < "* ac <

(
FUNCTION TABLE f

c. ,,. ci, .i, i. ,... '5,.i.. o .. p , n.i y 3
= rr c:m:n' i .,m'. p.e e !:r,::i, a

l 5'
Brs =; N. j |? @4 c>e c4 !i ,

'o ........i... s.......i... | .....i...0
, _-. .-. ,Di

'2 ,

Ital {.
": co #131 ,

z 6 '

| , ...,,i..a d. . . .. . . i . a .....i.e

I ia
m n

*

a i3 .....i... ...,,i... ........i...
A

- i
, P
' *3

! N hN M! hN
z 0 e.......i,.4 .....i.., s.....,,;..,

.

,

1
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AmrLiFiER - REL AY |
!

.MS .3 - 12 Ex !
'MS 13 - 22 Ex |

1
.

t=- |
s-~

CONNECTIONS |

s as Es

/ 1+ !"~i / 1+ !"~i !"~i + P' \
SEN5ot SENSOR SENSOR

I |
_ i

l

I

'

5 5
,

ac n. .. e n. oc . Ac ne ae e no n< e

I

. _ _ _ _ _ _

FUNCTION j

1he output State of the Amplifier / Relays is automatically de-energizes. With mech- !

prugrammable and depends on the input device anical contacts this fail-safe feature
used (proximity sensor, or mech switch). See can only be maintained, if the current

g function table. is kept within the aforementioned limit
- The input circuits of the MS 13 models are For this reason, a Series and a Paralle

~

automatically monitored for wire-break or resistor of the values shown in the (Fu
short-circuit. The current in the control tion Tabic) below must be inserted into
circuit is constantly monitored through int- the control circuit in the immediate vi
ernal electronics and is compared to predet- inity of the mechanical contact.

'
.rmined linits. If the control circuit current
drops below 30uA (wire break) or rises above
J . Snu\ (shor t-circui r ), the output relay

i I Control Circuit inputs | 5:ste of Output Reloy 3

; a:::',er :anu ' !_ !::=!.. w - c2== urnt =
: see n | j j
'

| M
$ y'h t son

0I ) de- e .orgi.ed
'

b
U & " J,
!! DEM pH]"a M

i. z0 ......ed
~~~

sec a

g de..nergi.ed de enoegland,

cb4'; g0;;g : ...o ,

:
- 1 g ... .. i . ed,

b*

E ) W J N"a

j g .i. . .. . ,, i . . d, ,

1 1
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AMPLIFIER - RELAY

MS 13 - 121 Ex
- ..

.. . ._. -- -

CONNECTIONS

Es

7+ ! " ".
StH50t

*

t t

,

l
1

5 5
*

\
, ,

,

!

I

AC no nc no ne c
)

|

FUNCTION

| Amplifier-Helay ?!S 13-121EX can be programmed
| the same as unit t!S 13-12EX, (see function table).

; ,F"" In addition to the normal output relay,this unit
** contains a special alarm relay which is energized

when isower is applied to the unit, provided the
control circuit is in normal working ordir. It
de-energizes with the load relay when a wire-break
or short-circuit condition occurs in the control
circuit. i

i

! -

Stose of Outpve neley !
* '

i Control Cirsvis laput
-

no, mot broken p"-, short
'

FUNCTION TABLE
operation wire ""8"'' y** ,

'

proximity mechanical I output alarm output , eloem output olarm i
sensor sentest | relog di r eloLd2 relay di relay d2 relay di relny,d 2,

sso ra 3
u s

m

C QJ * /QR' t.. \ ...oe
,

0 W
-} ._n.e.r g i n ._d, :

'
| = de. ;
| 0 ' '

} - ,

ta n
i

, u ,,
= p-

! W, '

rp \ 'p .t. ..e .
,

i 0 enersised' |
''

,

| th*\'j6'/,di/ d! i/ ;3 / i
' '

, , , ,
, de. I de. de. de. |e-<=> -

4, ener gized energis ed energized energi sed ener gi zed3 n

0 L*\ 88*0 Y | |g
- Il H f eaersised

'm
h soo n P |

f=- = P :
'C"" | @, p .. @) ' / j

'

...a

(i 0 H *' ;
_____ m .s....___ _.._. ___.__..._. _.

,en r ,ed
._.

- - - - . _ _ - _ _ -- _ -.
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APLIFIER - RELAY Intrinuican y sare to m 50 02o
(1:nropean Standard for Intrinsic

aS 14-22 r.xo-T/110-2x Safety)
MS 14-33 Exo-T/110-3X PIB No. III B/E 29505 S

0-
% .

Proximity gf
g/_ 7

ei,
3+4 Sensors tg y \j y

-~ Programming - r gramm.'

h*PY\ Jumperjj
, 9' l611 f2131413 l6

gy
_ cL

- + ++ +- ~

t 9 10 11 12 13 14 15 16
IWLTISAFE

MULTISAFE
14S 14-33ExO-T/110-3XMS14-22ExO-T/I10-2X .

g ,, o o o

n n ,80 77 77 7T
=

a u ,
R .ll L E

I 2 345 67 8 1 2-3 4 56 /3 *

110 VAC Outputs I10 VAC Outputs

FUNCTION

1he output State of the Amplifier / Relays is automatically de-energizes. With mech-
i v ogrsegnable and depends on the input device anical cone. acts this fail-safe feature

[ t. sed (proximity sensor, or r.cch. switch). See can only be maintais.ed, if the current
; unction table. is kept within the aforementioned limits-

The' input circuits of the MS 14 models arc For this reason, a Series and a Parallel
automatically monitored for wire-break. resistor of the values shown in the (Fun

The current in the control tion Tabic) below must be inserted into
circuit is constantly monitored through int- the control circuit in the icinediate vic
ornal electronics and is compared to predet- inity of the mechanical contact.
ermined 1imits. If the control circuit current
drops below 30uA (wire break), the output -

.
.

FUNCHON WW
f ' c. eret Cirsvis e,ipuis se.e. .I cuisive n.I y 3

';:fd'r I :?,3:h ' i :pr.t..i :t'd" Cand
ttn N del MS 14-22 T ~1 ~ *da J ~~! '~''i' '' '

both channels are I E' !-

1;rogram:nabl e Q@, r
j

!, i Outp:t !...n, ,

) ; ggg | ,

independently.
,&g g . ,, _,,, _ _ .jo

,
;

> j "'j' '"'"6O
* On !Odel MS 14-33 j g utput ! '

all three channels hp !I on '

are progracued for ,, , I
; _ -- 4_, . Output :,

the same function j *n
igdepending on whether |*, Uatput |

,

terminals 15 & 16 |0N ,

"*a gi on I '
'are jumpered or not. 3 *

..

C ,U-c '
|

, , , _ , , _

*

b
3i Output'

N ' |
uir |

;D
J M "',a , ,

-

i i ;<
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D - [ 9715 Tenth Ave. No.
~

Phone: ( 12 544- 97 Te ex: 29-0261

'

Hook-up Diagrams for Inductive
and Capacitive Proximity Switches

Blue Range with Analog Output for use with remote amplifiers
(can be used in explosion-hazardous areas when wired to an
intrinsically-safe amplifier)

Output designation: YO o.**''

oncellator snaq output

arnplaf.or

. ....e ,.

Red Range AC-selfcontained switches with SCR-Output suitable f
controlling AC-relays, motor starters, solenoids, o trect
interfacing in AC-logic (PCs).-

Output designation:

(NO) (NC (NO or NC)-
20 - 90 V AC AZ1 21 UZ1
80 - 250 V AC AZ 2 RZ2 UZ2
20 - 250 V AC AZ3 RZ 3 UZ3

.

.

o.o.n npfcni N b own < eiaca n
, m .

h |p _h 5"''*'

../ n x :
,

; ... - .~ o -o N a....,-; -,c., ~

1 |
'

'N ./ -

Switches with insulated plastic housing or b rei do not
have a ground wire.

. . - .~ . . , ,

. WARNING: Do not operate AC-selfcontained switches without

'@ load in series with switch. .',.,. . , ,

7, - - Shorting. the load out will result' in irreparable..
|

L damage to the switch. '

._ ,)
.

| :

1
. _ _ _ _ _ _ _ . _. _ _ . - _ _ . ._ _. . - _ _ - - _ . __ __ - ._ __ _ . _ i_
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51mm (2 Oin) diae
10 dynodes bm +

x..s c..
Cathode
S11. bialkali. ,

Window
'Borosihcate or fused silica (Spectrosil).

Dynodes
enetian bhnd type with CsSb secondary e.nitting surfaces.

B19 A low loss pressed glass with matching P.T.F.E. (Teflon) socket. Capped (B14 A) b l ''f,,

versions available, denoted by 'K' suffix. e g. 9656 KB.

Applications ,, 3, ,

}

j| so
-| ; ' |The 9656 S11 cathode type offers high The 9750 bialkali series is particularly .

performance in scintillation counting suitable for low energy counting. The
. I seeksi ina0

apphcations ranging from nuclear fused sihca version (975008) minimises
I

radiation monitoring to low energy tube background and is used entensively ;;; 25

X ray spectrometry. The 9856 b alkali for hauid scmtitta!.on spectrometry. A g g,,ng|#750A\
|

f

* t i \\ ilowe' cost al ernative is the 9805 which 20version is directly interchangeable and t

replaces the 9656S. The 9769 is a 9 has a low potassium borosilicate window. 7 sit h i
dynode variant of the 9656 for improved The 9840 has an internal end window is ! ( l

output current bnearity. When plugged 56rface of pyramic shaped prisms for
into a socket wired for the 9656 a higher increased cuantum officiency. ,o
voltage is automatically apphed between The 9656L and 9656R are supplied

|
.

|

d8 and 69. imptowing hneanty. Where resolution tested. details on page 31. s*
the boron contet of a standard boro- This can also be opphed to other tubes O.verents,'',E , ,}seheate window is undesirable, a hme I" 'h* 8''"''soda glass version (type 9836) is , ,,
available, data on reouest. , , , , , , , , , , , ,

-

(=i Selection Guide

Tube $cectral Moveie9eth Wencovo A 'rerks
type response range inm) meteesei

teses j $11 | 320 4 50 | borosa cate ,eeent511avoe Generet ovepose sc nt.Hei.on count no

9656L i $tt i 320 450 i boros ucate Verents o19656B ewpoheo resolution iestec tor spectrometry opohcot ons

96be st i $15 ! 320 460 moros.ucate Test asie on peee 31
' o ent ae ocem n"ari v-m ' .*5+ -~~4 =e'a ei i m .30 o..i.co,e+ a.

I I 'S vers.on

mo. i ei e,. , m 430 .o,os .ce,e . en. .. ..i. ko e,e.ev .. ..no,.o.i .o.nt i,

beelkeli 320 4 30 [j" varient of 9750 avien sov. potees.um eless englope.94055 |
9750Q8 i beshWe 175 430 fusea s hce ver.em of 975C eritti tuned s.4.ca eavelope

H.e pese Q t.$8 i .
Dee.keh 3204a0 boeosa.cese ! Variant of 9760 we.th prismot.c e_v stove a

.

Outline Drawings and Pin Connections

e a en n. in u.,ne,es bac.es in n,.esetsi ,

13S13
20

-- 1 7 2 3 :n 311 --*10013 12 7
-

12.? (o 79i
,

%to bul-

n tai - ~j ' d8
,

, j 1060 .nse .* ma n. ""
2 I5 | ** )! -

515 mes le 515 men. -

p12 031 57 s 9 y 0 03) .,

| 12El F: I l g. mee.

-- 20)12423 e7w .7.
"M WW un Q2.

*-res 96a0

PIN CONht CTIONS Iv.ev ed from beso . cou t no clockusene from short een or kevin
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Electrical Characteristics and Ratings <, .,oom.

(data also applies to variants with fused silica windows, unless otherwise stated)

CATHODE SENSITIVITY ANODE V lu e rd E,wm,SENSITIVITY noe pyg g,Tube Peek ,en,
Cormas Q.E. * twne twnstype MAhm bive g (6v) (V) nA no en ne

mm. typ. men, typ. typ. for test typ. mes, typ. me s. typ. typ. typ.

tese a l 50 to 21.0 60 1100 1600 2 15 12 26 65

9464 L ! 60 90 a 22 0 60 1100 1600 2 15 12 25 6S

9664 R ! 80 100 e 23 0 60 1000 1300 1 6 12 25 66
$p te64 8 I 60 1 5 8 22.0 60 960 1400 0.15 1.5 12 25 65

1 f

9790 e i 76 e 7 to 27.0 60 900 1400 01 1 0 16 60

9006 8 ! 75 , 7 to 27.0 60 900 1400 0.1 1 8 16 to
i 0.16 t .6 e 16 So9440 8 85 i e 12 31.0 60 860 1300

TURE TYPE ten proces) RATINGS (etmoivte to 1.E C.134. ese note (m)

Effective ANODE VOLTAGE M CURRENT
Tube No. of $pectret esthose C eil SENSITivlTY Amenento
type dynaces response ciameter pp AAm 6 413 Between he lg (peak) I, gevl. temperature

mm (.nl. qay synoose til yA mA 'C
men. me n. | min.nom. typ. me s. men. men. 9 men.

me n.

l sit 40 f t.s?) e 500 300 300 !?000 0.3 0.2 i - 80 s0De6s 10
9464 to i b.eenah 42 (1.666 8 600 300 300 12000 0 06 0.2 !- 5 60

* 9760 to beeskese 46 0 .776 8 600 300 300 2000 0 0$ 0.2 - E 60

9005 to enessen 45 0 776 8 600 300 ! 300 2000 0 06 0.2 - 6 60
300 2000 0 06 02 - e 6040 io b ,*si. 42 0 6s> e 600 300 .

No.as i
til Subject to not enesedans meswnum rated enode sene;tevity.b=- 0.i coo . ence .eios. o oiea ,ei., io p.se bees ve,s.one. Aoa 1. spa vo. o a . ors.ons.

b=r i.at Eiect, si .n .cwisi.co ena ret.n.e eno.ie t. e.e ia .on.. net.on -tn eawensiory noim on pese 2s.+
~

Dwl Test Gets obtained et the stated enode sentatsvity wth voltage d.weder see.lf.ed on page 29.
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APPENDIX

ACCEPTANCE AND PERFORMANCE

This section is provided as a guide for the performance of operational tests of the

automated tandem flash tube inspection system. The use of a teletype-compatible
printing device will simplify the recording of the gauge readings and a series of
Inspection Masters which cover the range of specified pellet variation must be made
available for sensitivity tests.

.

t

.

4

~

g

$ - ,

-
,

i

'
'

A-1.

__ _ .- _ _ .
. . _ _ . - _ - _ _ . _ _ . .__ .- - -.-



&
W

IRT

AUTOMATED DENSITOMETER AD-103
WITH

FLASH TCBE INSPECTION GAUGE MODEL AFTG-3
ACCEPTANCE AND PERFORMANCE TEST

A.1 DRAWINGS AND DOCUMENTATION

The following items were provided to the purchaser:

Two copies of drawings in sufficient detail to show
essential details of the equipment for purposes of Yes No

maintenance and operation. /
Two Operating Manuals. Yes No

A recommended spare parts list Yes No

/
c=.

A.2 OPERATIONAL TESTS

A.2.1 The system is installed at the Buyer's facility and
'

performs the following opcations:

Receives primed cartridge cases from in-feed belt of Yes No
the, load-and-assemble machine. '

Verifies that there'is a minimum of ignitor material Yes No
present in the flash tube. /

Automatically rejects acceptable units. Yes No

/

A.2.2 Calibration Reliability

The Automated Densitometer is adjusted to reject
ten consecutive Defect Inspection Masters (primed

Case Assembly containing an equivalent of two pel- Yes No
. Jets). /~
b-

.

A-2
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* A.2.2.1 Calibration Data'

Gauze 1
.

Accept Master (3 pellet)

Mean a

1/1,

Reject Master (2 pellet)

Mean a

1/1,

Initial Threshold Setting

Gaute 2
4

Accept Master (3 pellet)

Mean ay
!

1/I,-

Reject Master (2 pellet)

Mean a

1/I,
.

Initial Threshold Setting

0.8 -

X GAUGE 1

0 GAUSE 20.6 -

o

30.4 -

0.2 -

I I I.

O
O 1 2 3 '

PELLETS A.3
.
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Following adjustment, 638 known defects (with two

pellets each) mixed with 64 known good assemblies
(with three pellets each) were fed into the machine.

The machine rejected the 638 consecutive defective

assemblies and accepted the 64 consecutive good Ye No
,

ones. -

4

'

,

.-

Test Performed by: Date:
IRT Representative K. cRossd

Test Witness: 8. /O Signatures denote acceptance.
OLIN Reprfsentative "

-
<

.

s-
i

s

)

! .

'
-
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.

k

,

t

I

.

A.4 ,
.
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q_ IRT

AUTOMATED DENSITOMETER AD-103
.

WITH

FLASH TUBE INSPECTION GAUGE MODEL AFTG-3

ACCEPTANCE AND PERFORMANCE TEST

1. INSPECTION RATE

Each gauge inspects casings at a minimal rate of 30 cases per minute.

Gauge 1

Number of casings inspected 20

Total time 39.2 see

Calculated rate 30.6

Gauge 2--

P~
Number of casings inspected 20

Total time 38.7 see,

Calculated rate 31.0

Meets minimum rate Yes X No
.

2. AUTOMATIC REJECT REMOVAL

Both gauges provide for automatic, removal of rejected casings fro:n

inrpection line. (20 casings rejected by both #1 and 42.)
;

Yes X No
__

;

| 3. BYPASS OPERATION

With system in bypass mode, casings are transported directly through

!h inspection system.
!

Yes X No

i
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IRT
Corporation

,
'

-2-
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4. QUALIFICATION TEST ( 5

.

Each gauge must demonstrate the capability of 638 consecutive rejects

of known defective casings and 64 consecutive accepts of known non-

defective casings to show a 0.9975 probability of rejecting " defective"

parts and a 0.975 probability of accepting nondefectivi parts with an

0.80 confidence level.

L

Calibration Data:
1

Accept masters ,s

Mean: I/Io y fo, coo a s

Gauge 1 4341.25 0.7059% (30.6)

4 Gauge 2 4411.45 0.706% (31)
'

D,

Defect masters

Mean:I/Io s10,000 a

Gauge 1 4646.96 0.956% (44) .

Gauge 2 4721.35 0.887% (42)

Initial Threshold Setting

Gauge 1 4440 - @ 4,7 6 447; -@46
Gauge 2 4514 @ 4. 9 G'. 4SSS h 45

44 lo2 04'2#II 4 ^/49 GD 45 6
2 4532 g 4,ga 4545'' @ 4,2 6

With the above threshold settings, both gauges * demonstrated a minimum of

638 consecutive rejects and 64 consecutive accepts of defective and non-

defective casings respectively.

P
k--

,

. - _ _ . . . ,, _,__ . __ , . _ _ . . . _ _ , - _ , _ _ _ . , , .-e. .. --
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IRT
I'. Corporation.-
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Test Performed by Date:
IRT Representative .

Tests Witnessed by 8 [Aff _

Date:
OLI!f Representative

The system performed satisfactorily, meets the stated objectives, and is

acceptable to OLIN Corporation.

>

- / # Date:
OLIN Represintative (Signature)
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RECOMMENDED SPARE PARTS LIST

Name Manufacturer Model

Sensor Turck N15-K11-YO
,

Amplifier Turck MS13-22-EX/110

I/O Module OPTO 22 OAC

I/O Module OPTO 22 OIC

hO Module OPTO 22 IDC

Fuse Littlefuse 275005

Relay Potter /Brumfield KRPil AG

Digital Current Integrator Ortec 439

Counter Ortec 772

Power Supply Ortec 456

Preset inputs Module IRT Corporation P1100

4~~ Photomultiplier Tube EMI 9856B
e

Solenoid Valve Mead MB3122

Air Cylinder Bimba 01-1-R

Air Cylinder Bimba 04-0.5-R

Air Cylinder Bimba 04-0.5

Air Cylinder Bimba 04-1-R

Timing Belt Gates 420H100
'

V-Block IRT Corporation RT133C0ll8

|

|
|,"
| %--

|

|
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Model No.: BDCQ3805 Radioisotope: Barium-133 Nominal activity: 50 miilicurles

Description: Gamma Sources Capsule: X91

ANSI Classification C64344 Special Form Certificate No.: -

Classifications are based on the testing of specimen sources and give the levels expected from production sources.

Recommended working life: 15 years
See other side for explanation

Source Measurement Leakage test Contamination
Serial test
number

date type D type M type A
mi||| Curies See other side for description of tests

date passed date passed date passed

0378LS 42.5 emisslor 7 Sept 79 10 Sept 79 10 Sept 79 10 Sept 79
____

0379LS 41.2 emissior 7 Sept 79 10 Sept 79 10 Sept 79 10 Sept 79

r

.

.<

Notes

Customer: IRT Customer's Order No.: 21781

Amersham Order No.: 51088

r-. ;
y,~-- ...

b e.o c,
.

W- M 14 September 1979'. cate:, Signed:

L J l

Amerslam -
ausegnau toeponavao% 2636 5. Oearbrcch or., Arbristoa.Hects. lL 60005 505 6coovem 55, ad O h.isie, ONT L6H 2R3
a wouosaay os tne eatMo(nf M(at (l%IRl 112/$916300 or 800/1216695 (Tofi free) 416/642 2720 or 800/266 $061 (Toll free) /,
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Quality control ANSI Classification
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Immediately prior to threshold establishment data recording, the maintenanceman
for the loader shall check the AFTG for:

A. Balance / Trigger, Gages #1 and #2
D. Io count, Gages #1 and #2

I. Adjust Balance / Trigger for each gage as follows:

1. Set the Test / Standby / Operate selector to Standby.

2. Set Balance / Trigger switch to Balance.
.

3. Using a small flat blade screwdriver, adjust the balance potentiometer
until the meter reads exactly zero.

4. Set Balance / Trigger switch to Trigger.

5. Adjust the trigger potentiometer until the meter reads exactly zero.

6. Repeat steps 2 through 5 until no readjustment is required. (There
is a small interaction between the trigger and balance adjustments.)

7. Set Test / Standby / Operate selector to Operate.
S

NOTE: Balance / Trigger adjustments must be made before adjusting Io.="

II. Adjust Io for each gage as follows:

1. Make sure that the area above the source is clear of all objects and debris.

2. Place the unit select thumbwheel on the preset inputs mo~dule on Position 9
and the limit determination switch,on lower limit. *

,

3. Adjust the Channel 1 potentiometer on the high voltage distribution nodule,

until the value displayed on the preset inputs module has a running average
of 10,000. This value is the continuously updating value of Io. Since
the value is constantly changing, the easiest way to be sure that Io has
been set to 10,000 is to adjust the potentiometer until there are roughly
as many nines as tens in the thousands place of the value displayed over
a period of time. Gage 1 is now calibrated.

4. Place the limit determination switch of the preset inputs module in the
upper limit position.

5. Repeat step 3 with the channel 2 potentiometer. This will complete
calibration of gage 2. 2

NOTE: There is a short lag time between potentiometer adjustments and
stabilization of Io, wait 30 seconds for stabilization before--

h53 calling adjustment complete.
':

,

,
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5 III. Once maintenance or other qualified personnel has completed calibration
adjustments as outlined above, the Q.A. representative shall press the
data key on the printer. (NOTE : Make sure there is adequate paper for
the data to be accumulated.) The data key light will light.

1. Key in Control A. To do this, both keys must be held down at the
same time but they must be punched in the given order. So, key in
Control (hold down key) A, (then release both keys) .

2. Key in #. To accomplish this, hold down Shift while punching # (which
is on the same key as 3[).

3. Key in I..
.

,

4. Run"one of the 2 pellet masters through Gage 1 to see if the printer
is operating.

5. If the printer fails to operate, recheck the sequence of keying in the
print command. Then repeat step 4.

6. If the printer prints data for the 2 pellet master, cycle 99 other
individual 2 pellet masters through Gage 1. The printer should print Io,
computed threshold, and I for each unit.

7. Key in Contrcl A.

;h
- 8. Key in #.

9. Key in 2.

10. Repeat steps 4, 5 and 6 for Gage 2.

Data accumulation is now complete.

11. Key in Control A. *

.

12. Key in #.

13. Key in 1, 2.

14. Key in Local. The light on the Local key will light.

,

b
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& ~ Determination of the Threshold Baseline. IV.

Because Io is a floating number and the threshold and I float with it,
the I count will have to be corrected to an Io count of 10,000.

I = Gage reading of primed case
Io = The reference number from which I and T are calculated
T = Computed Threshold .

[T{ = Baseline Threshold valuej

To correct each I to a value that can be used to compute To, . divide
10,000 by each Io and multiply by the corresponding value of I.

.

[l'O ,00'O
X I = Corrected value of I = Icy

NOTE: The left hand coumn on the printout identifies the gage from which
the following data was gathered. The second column gives the value of Io
used at that gaging. The third column giver the computed threshold (T)
value for that gaging. The fourth column gives the I count for the case
being gaged. *

lst Gaging 2nd Gaging
,

Gage No. .Io T I Gage No. Io T I

d5h #2 9933 45,14 ,4]l8 #2 9931 4513 4803, v
#2 9926 4511 4739 #2 9937 4516 4733

ging Gaging

Using the data from one gage, figure the average of all the corrected
I counts. Since there will be 100 datum points used, this becomes

$Je = Ic Average = 5I -

100,- *

Using the data from the same gage, figure the standard deviation (sd) for
those values collected by the gage. This is most easily done with a

calculator with a built in sd function but is shown below for those who
prefer to work it out by themselves.

sd =

Since there are 100 samples, N = 100

Now that the Ic average and the standard deviation have been computed,
the threshold baseline can be computed. The threshold baseline (To)
is equal to the difference between the Ic average (X) and four standard
deviations

D
To =.X'- 4 sdA Qs_.

~

If, for example, sd = 44 and X = 4503, then To would be equal to

To = 4503 - 4 (44) = 4503 - 176 = 4327,

*
,

L
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Now that the baseline threshold has been established for one gage,
##- it must be established for the other by using the same method.
%="

V. Once both baseline thresholds have been established, they must be entered
into the preset inputs module.

1. Enter the value for Gage 1 To into the Preset Select thumbwheels.

2. Enter a 1., (for gage 1) into the unit select thumbwheel.

'

3. Set the limit determination switch to Lower limit.

4. Turn on the Enable key switch.

5. Lift the Load switch for one full second and release.>

6. Place the limit determination switch on Upper limit.

7. Enter a value 400 less than To (just entered) into the Preset select
thumbwheel.

8. Lift the Load switch one full second and release.

9. Enter the value for Gage 2 To into the Preset select thumbwheels.

10. Enter a 2 (for gage 2) into the Unit select dawnbwheel.

#-=
| (,y 11. Set the limit determination switch to Lower limit.

12. Lift the Load switch for one full second and release.

13. Place the limit determination switch on Upper limit.

14. Enter a .value400 less than To (just entered) into the Preset select
thumbwheel.

15. Lif t the Load switch one full second and release. -

16. Turn off Enable and remove th'e key.

VI. Checking the set up

1. With adequate paper in the printer, press the Data key until the light
Comes on.

2. Run the six masters (used during normal production) through Gage 1

3. Each master should have been rejected by the machine. Check the data
collected by the printer to see that the difference between T and I
is roughly 4 standard deviations for each master. If it is, then
everything is properly set. If not, a mistake was probably made.
Recheck your work.

.

6
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