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v As the Nation’s principal conservation agency, the Department
t, -

- : of the Interior has basic respoensibilities for water, fish, wildlife,
mineral, land, pork, and recreational resources. Indian. Territorial

affairs are other mojor concerns of America’s “Depurtment of
Natural Resources”,

The Department works to assure the wisest choice in managing

alf our resources so each will make its full contribution to o better
United States—now and in the future,
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FOREWORD

~This is one of a continuing series of reports designed to present
accounts of progress.in saline water conversion and the economics of
its application. Such data are expecied fo contribute to the long-range

development of economical processes opplicable to low-cost demineraliza-
tion of sea ond other saline water. ‘ '

Except for minor editing, the data herein are as contoined in o report

' submitted by the contracter. The data and conclusions given i the report
! . are essentiolly those of the contractor and are not necessarily endorsed by
the Depariment of the Interior. ' '
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DESCRIPTION OF SYSTEM

L)
Tue Automatic Particle Size Analyzer APSA) consists of the following
electronic and optiﬁnl instruments:
1) A particle sensor (Model 541, Royco}
2) An amplifier/power supply (Model 41, Royco)
5) Pulse converter (Mcdel 17Y, Technical Tnatruments Inc.)
4) Pulse height analyzer (Glinmascope IT-Model 102 Techniecal Instru=-
ments Inc.)
5) Serial printer
Under conditions where the carrier fluid is saturated with gas, ns occurs
when examining ice porticles produced by secondary refrigerant freezing,
a degasser unit is required in the purticle-fluid sampling line. Although
not strictly a part of the APSA, the degasser will be included in the
general description to be given of the various components. '
{ These instruments will be described in the follewing paragraphs in sufficient
detail to permit the user to understand their function and operation as part
of the APSA syatem.

PARTICLE SENSOR, AMPLIF1Lst/POVER SUPPLY _ BN
The particle sensor i3 s 1dw angle lipht scattering instrument. Photagraphs
of the sensor with and without the cover are given in Fig. 1 with the major
components of the instrument identified. Light from the tungsten ribbon
lhmp is pasaed thfou@h a lens system equipped with light masks that foeus
a well defined beam of light on the flow channel of the sensor cell, “
Particles suspended in liquid are passed through the 2000 X 2000 micron
flow channel formed between two sapphire windows, Light scattered by the
bnrticlaﬁ into a certain forward-angle is focused on thu'pﬁotomultiplier
tube (PM-tube) by two condensing lenses; most of the unscattered light is
absorbed by light traps. The intensity of light reaching the PM-tube has
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been roduced by taping o Wrattens neviral demsity Pilter (10% trans-

-mittance) in [ront of the PM-tube housing.

t
5

A fraction of the lig!it.in the main light beam of the sensor is deflected
from the main beam by u beam splitting prism oand sent to a chopper by
reflection from a 45° mirrer. When the choppor motor is activated, light
pulses pasged by chopper enter & light pipe and nre directed into the

sensor ceil at an angle which will ensure thot the light will reach the
PM-tube. '

The signal from the PM-tube i3 processed by a preamplifier circuit in the
chassis of the sensor unit and is then sent to the Model 41 Amplifier/
Power Supply (A/PS) where it is further amplified before being routed to
the Pulse Converter., In addition to amplifying signals from the sensor,
the A/PS ig the power;supp_ly for the sensor (tl_w_ tungsten lanp, the PM-iuhe,
the pr'camplifier, nxmd;i;hé chopper motor), A photograph of the front and
rear of the A/PS chass ils is shown in Fig. 2. The front panel of the A/PS
includes the POWER switch and a red light to indicate when the instrument
is turned on. Another switch on the front panel, LAMP ON, controls the
power to the tungsten lmg_p‘in the senser unit. Two lights on the front
panel, labeled LAMP ON and IAMP OUT, will inform the user as to the condi-
tion of theltlulgaten lamp. The output signal from the model 41 Amplifier/

~ Power Supply is aveiluble from the SINSON OUTPUT jack on the front panel

as vell as at QUTI’UT Jj and J%4 on the back panel,

The A/PS includes circuitry for the internal calibration check of the
gensor unit. When the MODE switch on the front panel of the A/PS is in

‘the CAL position, the chopper motor in the sensor is activated. Internal

calibration was originally intended by the manufacturer to be dome by
uging the CAL ADJUST knob and the CALIBRATE meter on the A/PS unit, When
the MODE switch was in the CAL setting, the CAL ADJUST knob (which controls
the voltage to the®PM-tube) was adjusted until the ncedle on the CALIBRATE
meter was in the red zone, Decause of modification of the sensor thin

1 -
calibration procedure iz no longer used. The meter is superfluous, and

~the CAL ADJUST knob should not bLe moved. 'I‘Im'recommendéd internal calibra-

tion pi'ocedlire igi' given in the operation section of this user's manual.
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PULSE CONVERTER AND PULSE HEIGHT . ALYZER

The 100 channel Pulse Height Analyzer (PIA) was designed to detect pulses
with very short rise times. Voltage pulseé produced bf'pnrticles‘péssing
through the sensing volume of the Royco medel 341 would have o long rise
time dependent upon the particle size and flow-rate; most pulses would be
viewed by the PHA as merely a slowly drifting de base voltage. Detection
of these "long" pulses is accomplished by using the Pulse Converter,
shown in Figure 3, and by operating the PHA in the Msshauer mode (one of
several operating wodes which can be chosen on the FUNCTION knob of the
PHA). Normally, when operating in the Mossbhauer mode, the PIA rececives
two sigrals, one from a rndiﬁtion detector and another from a transducer
with a voltage output proportional to the velocity between the Mossbauer
source.and the absorber., When a nuclear absorption is detected, the pulse
trangmitted to the PIL\ opens u gate that allows the FHA to s&mple the
velocity transducer voltage. A count is then stored in one of the 99
channels corresponding to the tronaducer voltage. Partiele size analysis
is accomplished in the Mossbauer mode by using the Pulse Converter to
produce a voltage output proportional to the maximum voltage perceived
during a specified sequence time and then to provide a gating pulse at
the end of the sequences When the signal from the A/PS rises above a

selected threshold value, a sequence of events is initiated. For a pre-

. selected time interval {adjustable to 800,400,200,100, and 50 microseconds),

8 vbitagc output is produced which is proportional to the maximum input
voltage received‘up to that time. A% the end of the chesen time sequence,
a gating pulse is sent to the PHA via the ~50 MV connector causing it o
sample the voltage output from the Pulse Converter on the AMALOG iﬂV“
connector. At the end of the scquence, the output voltage from the Pulse
Converter is reduced to zero and the sequence is ready to start again.

The photograph of the Pulse Converter givon in Figure 3 shows four control
knobs labeled COARSE GAIN, FINE GAIN, BASE LINE, and DELAY u8. The COARSE
GAIN control provides amplification of 2,4, B end log X and the FINE GAIN
control is for minor adjustment. The thréshold voltage required to trigger

~ the timing sequence for particle counting can be adjusted by the 10-turn
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C - 0

b e e e s

e el o

i




%

potentiometer lnheled BASE LINE., A threshold walue is needén: to avoid
having a counting sequence triggered by noise in the particle sensor
output, It is imperative that only a pariicle initinte the counting
sequence, T dccurate size analysis the peak of the voltage pulse
should oceccur during the sequence time; if noise initiated the sequonce,
it is possible that a pulse caused by a large particle passing into the
gensoy volume during the sequence time, could not reach a maximam value
before the end of the sequence. -

The DEIAY 48 switch is for selection of the time interval over which the
 Pulge Converter will moniteor a voltage pulse once the ingtrument timing
sequence is trigpered by a voltage in excess of the threshold value. An
éptimum'time interval iz dictated by the largest particle expected, the
flow rate through the scnsor flow channel, and the lenmgth of the monitored’

- zone in the flow channel.

As shown in Figure %, the PHA contnins a cathode ray tube for display*of
the partiele count on the wvertical axis versus channel nuuber on the
korizoatal axis. The ORT operation is conirelled by the five knobs located
on the upper right side of the instrument (FOCUS, INTENSITY, VERT, CTRL;
HORIZ. CTR and HORIZ. SIZE) The count displayed on the vertical direétion
can be adjusted so that full scalc is 100, 400, 1000, 4000, 10,000, ) ,000,
and 100,000 counts; $he mewory core will store up to 99,999 comts in each
channei} Four controlpushbuttons are used when operating the instrument
(ACCUMULATE, DISPLAY, READOUT, and STOP). Pressing the DISPLAY pushbutton
will cauge the instrument 4o displey on the{CRT, the iuformation en cduntd
per channel stored'in_the memory. The ACCTMULATE pushbutton will cause the
PIA to accept input data in any of the modes dictated (M”ssbauer, multi-
scaling, etc.), until either a preset accumulation time is reached or
onother pushbuttqn s presseds VWhen in the rendout cycle, the instrumpnj v
will provide signals in either digital or analog form {depending on the -
position of the PLOT/PRINT switeh) for a digitnl Printer or an XY plotter. 3
The STOP pushbutton teruinates any action of the ingtrument initiated by
the other three. pushbuttons. At the end of an etperiment the wemory unit

" can be cleared by pressing a MANUAL RESET button, Shutting off the inatru-‘

ment. will not erase the information stored in the memory.

.
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A four-position switeh is provided for changing the size of the pulse
registered in channel 99 (and correspondingly in the other channels).
The switch positions are lnbeled x1, x2, x4, and %8, In the x8 mode for

example, information that would have been stored in 12 to 13 channels in

the x1 mode can be stored in 99 channels. When the instrument is being

uscd to size ice particles, the x4 position is used to provide the
capnbilitj of measuring particle Eizes ur-ve 2000 microms. If more
detnil was required on the smaller ice particles, the x8 position ecould
be used. The gain controls or Loth the ?ulse Converter ond the PIA,
coupled with this expansion switch, provide n high degree of flexibility.

A mueh ‘more detailed description of what the PHA controls do is given in

Appendix A or in the inatruction manual prepared by Technical Instruments
for the Model 102 Gammascope.

DEGASSING APPARAYLUS

The particle sensor cannot diétinguish ice particles from undissolved
solids and gas bubbles. Undissolved materinl can be kept to a minimum

by filtering the brine hefore adding it to the erystallizer. Gas bubbles,
however, arise from the use of a direct contact refrigerant. The brine

becomes satmrated with dissolved refrigerant that can come out of solution
during the sampling process.

Entrained bubbles and dissolved refrigerant are removed from ice-brine
samples by placing a dégasser in the sample line. The degasser (Fig. 5)
consiots of two pieces of glassware connected by a 75-millimeter O-ring
Joint. The top has three standard taper jﬁints, one for the ice-hrine
shmple line; enother for the stirrer, and a third for pressure and vacuum
connection. The bottom has a vacuum jacketed inner wall to reduce heat
iransfer rates, The side arm is the line to the particle sensor and the
bottom arm is used to drain excess ice-brine mixture from the reservoir
before taking another sample, ’
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After the degasser irf filled with an ice-brine sample from the erystallizer ..

(300 to 400 milliliters), the mixture is subjected to n vacuum of approxi-
mately 5 to 10 em Hg to remove the refriperant. After 15 to 20 secconds,
the pressure in the degnsser is raoised to gbout 2 to 3 paig with nitrogen
and the ice-brine sample is passed through the Toyco sensor. ;
The heat transfer rate can be further reduced by enclosing the degasser in
a fitted polyethylene bag which will permit erushed ice %o be packed around
the degasser., The sampling line from the crystallizer to the degasser and
from the degasser to the senaor 15 well insulated and can also be packed in
ice before an experiment.

SERIAL PRINTER |

At the conclusion of a crystal sizing experiment, the data on elapsed time
end counts per channel stored in the memory of the PII\ is read out by a
solenoid driven Victor Serial Printer. The print out eperation is initiated
by presging the NEADOUT pushbutton on the PHA, The small plastic pushbutton
on the printer is a "totalizer"“. When the pushbutton ia pressed, the serial
printer will print out the ftotal of the numbers read into it by the FHA.
This total will inelude the number stored in channel 0, which will be the

" time in hundredths of a minute during which particles were being sized. To

£ind the total number of particles counted, deduct the nwiher printed in
channel 0 from the total.
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. OPERATION OF SYSTEM

ELECTRICAL CONNECTIONS

The five picces of eleetronic equipment comprising the APSA are electricelly
connected topether as described in the followiﬁg numbered paragraphs. Before
completing any connections be sure that the instruments dqe shuthéff.

(1) Particle Sensor to A/?S' Conncet one plug of the l4-pin conncetor cable
to the jack at the bottom of the Partiele Sensor and the Plug at the
otuer end to the jack labeled SENSOR Jd3 located on tho back panel of
the A/PS. All powexr requirements of the sensor unit as well as signals
from the sensor to the A/PS are carried by this cable. Line power to
the A/PS iag supplied to the soeket labeled POWER J1 which connects with
a 3-hole female plug. The A/PS wnit will accept 115 or 230 vblta;
check the position of the sliding switeh S2 directly above the power
socket to be sure it is set for the applied line voltage. '

(2) A/PS to Pulse Converter: Using a coaxial cable, comnect the SENSOR
QULFUT jack on the frout of the A/PS to the INPUT jack an the back of
the Pulec Converter, Line power is supplied to the Pulase Converter via
the socket at its rear pancl laheled POWER.

(3) Pulse Converter 0 PAA: {a) The LINEAR OUTRur jack at the rear of the
Pulse Converter is connected with the jack labeled % 2V (located at the
botiom, near left of the fxont panel of the PHA) via a coaxial cable.

" {b) - Connect the GATE OUTRUY jack at the rear of the Pplse Converter
with the -50 MV jack on the lower loft corner of the front panel of the
PHA, | .

(4) PHA to Serial Printer: The terminal on the back of the FHA, labeled

SERIAL PRINtER, J106, is counnccted to the solenoid driven SeriaI'P%ipter ;

with a cable and li~pin connectors, Be sure that the sliding switch
labeled TRINTER $101 on the back .of the PHA is in the position murked??
SERIAL and the PLOT/PRINT toggle switch in the control section of the 
front panel of the PHA ip in the PRINT position. The line power is

- provided to the PHA at the socket laboled A,C. INUT located on the
rear papel, ‘Another power line is required for the serial printer.
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(5) PAA to x-Y Plotter: A connector for an X-Y plotter is provided with.

the PIA, If nn XrY plottor is used, the connector should be plugped
in at ANALOG J110 &t the rear of the PHA. A tag on the eonneetor
cable identifies the function of sach of the unterminanied wires.
Instructions for adjuating the X-Y plotter to the horizontal and
vertical limits of the PAA can be found in the Instruction Manual
Model 102 Gommascope printed by Technical Ifﬁ%ruments Ine.,

L

CONTROL SETTINGS FOR PARTICLE SIZE ANALYSIS

1. Awplifier/Pover Supply Model 41 {A/PR)

CONTROT, SRS ' SETTING
POYER - L oN
MODE COONT -
TAMP UE
2, Pulse Converter , . :
CONTROL SETTING
POVER ' 0N
~ COARSE GAIN - Loe
 TINE GAIN . 108 -
DASE LING Lo .
DELAY 1.8 ' hoox

3. DPulse Height Analyzer

13 CONTROL. .. , SETTING
FUNCTION MOSSB.
(a) Control Section . :
DWFIT~MILLISEG . - . ET.
LIVE-MIN. - ' , o
CADD/SBY ¢ o | ADD
: CIEST/USE USE
ampfs®z Y ADD
RESET AUTO OFF
PLOT/FRINT PRINT
MAN/AURO - - AN,
* FUSIDOTTON . - " DISPIAY.
P 7
Yoy ) 14
. o
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() Multi-channel Seetion

EXPANSION X4
TIESHOLD ' 0
GAIN : ' 130
UPPER LEVEL 10
BASELINE 195
TEST/OFF OFF
COINC, /ANTI ' ANTY

(c) Single Channel Section
WINDOW 1000
THRESHOLD 2
FXT. /INT. INT.

{d) Rear Panel T
PARATYFY~SERIAL SERIAL

*Thc DELAY 1§ awiftch was placed in the 400 sec. position for the experi-
mental work conducted with the APSA to date. The correct delay time to
uge is determined by the length of time required for the largest particle
expected to travel from a point in the f£low chonnel where it just enters
the sensing zone to the point where it is completely in the sensing zone.
For very small particles and high flow rates this delay time could be very
short; for large particles and low flow ratea perhaps 800 usec. would be
required. A delay of 400 usec. is suitable for particles as large as
2 mm and a channel flav rate of 20 ml/sec.

MECHANICAL CONNECTIONS

Connections between the sampling line, the degasser and the sensor flow cell
are shown in Fig. 6, The sample line to the degasser is 3/8 inch diameter
stainless steel tube which 1s connected, via TYGON tubing, to the PYREX
tubing leading to the degasser., At the side exit near the hottom of the
degasser, a length of TYGON tubing is used to conncct the PYREX line with
1/4 inch stainless steel tuhing leading to the aensnr cell, Both the
entronce and exit to the.sensor cell are 1/h inch AN flare fittings. The

two valves shown in Fig. 6 arc bull valves (TIOKE qusm) that open Pully
with one quarter of a turn.

A1l sompling tubing and valis should he well insulated and the tubing lengths
as short as possible to avofﬁ“mqlting the ice sample, In sampling experiments .

15
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Figure 6, Sampling Line From Crystallizer to Sensor
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performed uaing the APSA, the sompling line was fitied with o trough ae
that fee could be paeked avound the insulntion,

A conbination vacuwwn and pressurization line are also plwmhed inte the
degagser. The pressure reguired to force the snmple from the degnaaer

through the sensor cell at a reasenablo rate shonld be no more than about
5 psig. |

Au ice-brine mixture passing through the sensor cell will ehill the coll
to the point where moisture will condense on the cell exterior. Secattered

light from condensate on the windows of the f£low cell will interfere with

particle gizing. To prevent moisture from condensing on the windows of

the sensor cell duving an experiment, the particle sensing unit (Royco
Model 341) ie kept in an atmospherc of dry nitrogen. This can be easily
done with two polyethylene hngs; onc hag is slipped over cach end of the
instrument and they are senled together with masliing tape. 0f course,
gsome cutting of the plastic bags is necessary to get a fit sround the
connector cable, the flow channel entrance and exit, and the tubing
supplying the dry nitrogen atmosphere,
seal thege fitied areans.

Masking tape can algo be used to

- GENERAL INFORMATION

1. The flow-chamnnel of the sensor should be kept f£illed with fluid when
the instrument is not in use. The fluid con he methanol, or/gthanol.
For times up to a week, distilled water can be used. This will tond
%0 keep the windows of the £low cell clean and prevent gasket matorials
from drying out.

2,

If the flow cell windows become fouled, they can he cleaned by rumning
a length of ‘pipe cleancr (soaked with water, wethemol, ethanol ox

aeetone)_bnck and forth through the flow channel and then flushing the
chammel with water.

frequently.

Cleaning the windows is simple and should be done

3.3'Fili the sensor f£low channel with fluid before turning on the tungsten
lamp, If the flow channel is empty, contnins a large hubble, has wvery
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‘register counts in any of the channels. This condition ﬁili'usunlly éﬁrg

dirty windows, or if the flnid in the channel sontnins many dirt 7 77 7

particles, a large amount of light will get to the PM-tube. When the
signnl from the.PM tube riees above a cerinin level, o protective

circuit in the A/PS will shut off the tungsten lomp to prevent satura-
tion of the PM-tube. The lemp will be automaticnlly twrned on again
after 3 meconds nnd 1f the PM-tube signal is still too high, the'lamp
will again shut off for ahout 3 secondss An on-off cycling of the
indicator lights on the front pancl of the A/PS will indicate when this
situation occurs. With the flow chammel filled with clear water or

brine and the tungsten lamp turned on, the signal from the SENSOR OUTFUT
jack {or OUTPUT J5 and J% on the back pancl) on the A/PS should be

fairly smooth when viewed on an oseillescope at 20 mvolt/cm and should
not cnuse the Pulse Converter unit to trigger a pulse. If the oscillo-
acope trace is "rough" and causes the Pulse Converter to trigger timing
gequencos, then either the £luid in the £low channel contains smnll
bubbles and/or dirt particles, or the flow cell windows should be
cleaned,

If 1t i3 ever neccsssxy to remove the cover from the sensor, bhe sure the
power to the sensor ls shut off. Aside from electrienl hazards which
should be apparent to the user, damage might be dune to the PM-tube by
exposure to the room lighting. |

The instrumentation is sensitive to elertrical noise. Electrical noise
from P,C. motors or various relay switches can be picked up ond amplified
by the ¢ircuitry of the Sensor nnd tho A/PS. -The sﬁurp pulses caused by
this olectromangnetic noise becomes o part of the signul sent to the Pulse
Converter and can thus lead to spurious counts on the PHA. Tf the scnsor
and A/PS instruments must be operated in an area where ﬁhey will be sub-
jected to eleetrical noise, they may have %o be shielded. If the electri-
cal no.aaﬁpulses are small enough to be confined to the first few chanmnels,
it is possible to twrn up the BASE LINE knob on the Pulse Convertgr end
eliminnte them. In so doing, however, all pulses below the BASFIINE
level will be eliminated and the first few chgnnels of the FHA will -
record no pulsus. ' - @ o ‘ if

On rare occasions the FUNCTION koob of the PHA will improporly set in
the detent for the MOSSB. mode. When this hoppens, thé FEA will rot .

noticed when the ACCUMULATE button has been preasud bﬁ£ no Eonntﬁ_nré-f 
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ohserved on the CAT. Turning the function knob slightly to one side
or another will cause the aswiteh to click inte its pruper position.

7+ 'The PIIA should net he left in the STOP mode (onc of the four push-
buttons at the bottom of the front pamel of the PIIL) for long periods
of time. In this mede, a single spot will steadily appear on the CIT
and there is a possibility of "burning in" the spot on the CRT.

INTERNAL CALIBRATION

Before using the APSA, the internal enlibration of the sensor should be checlked.
The method provided by the monufacturer for checking the internal calibration
has been modified beenuse of several changes in the operation of the sensor.

Do rot furn the CAL ADJUST knob and pay no, nttentiion to the CALIBRATE metr .
on the front of the A/PS.

The calibration is now conducted as follows:
1. Conmect the jack labled SENSOR OUTFUT on the front pemel of the A/PS {or
OUTRUL' J5 on the back panel) to an oscilloscope.
2, Turn the POVER switch on the A/PS to ON and permit the instrument to warm
up for about 20 minutes.

3. Turn on the oscilloscope and adjust the verticel scale to 10 or 20 mv/cm
and the time scale to sbout 5 msee/cm.

4, Be sure the flow chaennel of the sensor eell is £illed with the carrier

fluid to be used In the size annlysis.

5. After the A/PS has warmed up, place the LAM? swiich on the A/PS in the
ON position. The LAMP OUT light should go.out end the TAMP ON bulb should
light. '

6. Turn the MODE switch on the A/PS to the CAL position. This actiyvates

2 O the chopper motor in the sensor, - N
LN

7. The signal displayed on the og¢illoscope should look like the photograph
in Fig. 7. "The short voltage pulses occurring every 7.5 msec. are useﬁ
:‘u for the culthration. A sinusoidal wave with a peried of 3 msec., super- )
' imposed on the sharp pulaes,'fﬁ-somehow related to the operation of the .
chopper motor but is not of interest for the calihration. :
8. Adjust the potentiometer installed ot one end of the sensor unit until

f
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Figure 7. Interual Calibration, PM-tube Qutput Displayed On
: Oscilloscope; 20 mv/div. X 5 msee./div,
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the calibration pulses have a peak volinge of 56 mv. This edjustment
is slightly obscured Leeause the "base line” is a sinusoidal wave.

Turn the MODE switeh to the COUNT position and turn the LAMP switch
Offc

. EXPERIMENTAL PROCEDURE FOR 1t DETERMINATION OF ICE
PARTICLE SIZE DISTRIBUTION

Before proceeding according to the nunbered steps given below, be sure the
electrical conncctionsa, control settings and mechanical connections are
correct: Check the internal calibration of the APSA.

1.

2,

3

4.

6.

T

9.

Turn on the powexr to all of the instruments and allow thiem to warm up
for about 10 o 20 minutes. Press the DISPLAY pughbutton on the PHA
and then the MANUAL reset hutton to clear the PH\ memory.

Shut off the ball valves on both sides of the degasser and open the
vacuum line to reduce the pressure in the degasser.

Turn on the stirrer for the depgasser.

Open the valve in the sampling line and withdraw an ice-brine scmple
from the erystallizer (about 300 to 400 ml should be enough).

After the ice-brine sample hng been under moderately reduced pressure
for about 20 seconds, shut off the vacuum linc and open the line to
pressurize the degasser to roughly 3 to 5 psig.

Turn on the tungsten lamp in the sensor unit via the TAMP ON switch on
the front pancl of the A/PS, |

Under a pressure Yetween 3 and 5 psig. the ball valve on the exit line
from the sensor is opened ond the ice~brine mixture is passed thfough

the scnsor cell,

Tmmedintely after the sample has hcguﬁ flawiﬁé through the sensor cell,

press the ACCUMULATE push button at the bottom of the front panel of the

PHA. TIf the intensity knob is turmed high enough, the accumulation of

counts per channel can be #iewed.on the CRT as they are recorded by the

When a sufficient count has been obtained or when the éumple‘ieiel in ©

the degasser falls close to the sensor exit line, the STOP button on ‘the

TIIA 1s pressed, the tungsten lamp should be shut off and the ball valve
0 ) .
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downstream of the sensor should be shut off,

10, Press the REAPOUT button on the PHA. This will cause the serial printer
to rocord the data stored in the memory core of the PHA, -

11. The ice-brine sample remaining in the degasser reservoir can be removed
by opening the pinch clamp on the drain line and blowing it out,

12. Enter the numbers printed out by the serial printer into the computer
program set up for data reduction, v¢ convert these¢ numbers to particles
per 50 psize interval. The computer programs and instructions in their
use are given in the Datz Reduction section of this manual,

CALIBRATION OF PULSE CONVERTER AND PHA

The input voltage necessary to excite - specific channel of the PHA is easily
determined by using a pulse generator or wave form generator capable of
producing pulses with rise times less than the sequence time specified by

the DELAY uS switch on the Pulse Converter. A plot of voltage versus channel
number for the recommended instrument settings is given in Fig. 8., If, for
some reason, the control settings of the Pulse Converter and/er the PHA must

be changed, the new relationship of voltage to channel number can be determined
by the procedure given in the following numbered steps. ’

1, Connect the pulse generator output with the Pulse Converter input jack,
and with an oscilloscope,

2, Turn on the Pulse Converter, the PHA, and the oscilloscope. Allow about
10 to 20 minutes for them to warm up,

3. Adjust the peak voltage and rise time or frequency of the pulses produced
by the pulse generator.

4. Press the ACCUMULATE pushbutton on the PHA and note tie channel receiving
the counts.,

S. With the oscilloscope, measure the peak voltage of the imput pulses.

6. Repeat steps 3, 4, and 5 at a sufficient number of peak voltages to
obtain a smooth curve of voltage versus channel number.,

The new voltage-channel number curve can be used with the calibration curve

‘relating particle size to voltage output from the Power Supply/Amplifier,

given in Figure 9, to obtain a correlation of particle size with channel
nunber suitable for the altered control settings. Of course, with altered
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settings, the particle size calibration curve information supplied to
the computer program used to reduce the counts per channel to a size

- distribution will also require alteration, The information on the sizg
calibration curve is supplied to the computer program in the form of
fourth order polynomials which were fitted to the curve. A new calibration
curve thus requires that new pelynomials be used.
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;listing) is entered in statement 180.

DATA REDUCTION

Two ¢omputer programs are given in Table 1 and 2 to reduce the counts

per channel to particles per size interval. Both programs are written

in BASIC language. The program named GEQICE, listed in Table 1, reduces
the counts per channel to a size distribution uncorrected for coincidence
counting while the program named GEOCUP, listed in Table 2, serves to
correct the size distribution for co:. idence effects.

To use GEOICE, enter the counts per channel in sequence from channel 1
through 99 on any statement number between 81 and 99, The data presently
entered in the program at steps 90 to 96 are for illustration and should
be deleted when entering new data. Salt concentration in gms NaCl/liter
Hzo is represented by § and is entered in statement number 100, The salt
concentration is required to make the correction for the cffect of refrac-
tive index ratio on the amount. of light scattered by a particle., The
correction is valid from 0 to 60 gm NaCl/liter H,0, Information on the
calibration of channel number vs particle size has been included in the

computer program in statements 230 and 250 in the form of polynomials
fitted to the calibration curve,

To use GEOCUP, enter the number of particles per 50 micron interval found

from the GEQICE program, in the statements from 7L to 79, In statement -

180, enter the total number of particles counted, as A, The time delay
used an the Pulse Converter (400 microseconds is shown in ‘the sample

The total number of seconds in which
the counting was accomplished (channel @ in the printout‘frém the PHA,
multxplled b).o 6 to convert to seconds) is entered in statement 200. The
progran w111 iterate through as many cycles as are designated by X1 in
step 30. This program is a lengthy one for a timeshare computer {about

16 seconds:pp: cycle) and more than 6 cyeles is not usually required. For
more information on the particle coincidence problem in the APSA and the
mathematics required for correction, the reader is referred to pfficé of
Saline Water Research and Deyg}gpment Progress Report No, 770,
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Table 1. Computer Program, GEDICE, for Determination of Size
Distribution from Counts per Channel

GEGICE

DIM PLI10YLCLASYLBLADY D432 ACA5), V145D
tS LET T=0
16 LET T2=0
17 LET T3=0
20 FGR 1=)100 TO 110
ag LET PCIY=0
A0 NEXT 1
50 FER I=1 TO 100
60 READ PCI)
65 LET TaT+P(1)
70 NEXT I
BQ IF PC10QY>=0 THEN 470
90 DATA 0;37:36:39)45:43:37:53:38»46:46:37:53:53:57:47:50:60»66’
91 DATA 63,77,68:719:T7589281593,955114,12051395142,152, 158,
92 DATA 2082193:204,193,237,223,306,271,2935302,337,3365331,340,
93 DATA 377s3732373,054,448, 4295433, 461, 4272050, 449, 408 4385 441
94 DATA 4145448, 42253955 412,372,385, 4072352,0386,377537003275»306» |
95 DATA 263:252:,259,278,246,280,205, 190, 16621582140,131»107,98, !
946 DATA lOT:lOlaB?rBthBE-149!22:030!'11 =
100 LET S$=60 |
105 LET PC100)=0
110 FOR 1=1 TO 45

i \ 111 READ DCIL}

L 112 NEXT I .
113 FGR I=1 TO 44 = ,
114 LET ACLId=(DLIde24DT+1092)%3,1416/2 |
116 LET VCId=(DC1)t3+D{Ll+1313)%3e1416/12
117 NEXT I
135 DATA 1!25:50:75:100:I2SJlSO:I75:2003250:300)3503400:450:

136 DATA 500,550, 60056505700, 750,8005,8504900s950,1000,1050,1100,
137 DATA 1150,1200,1250,1300,1350, 1400, 145051500, 1550, 1400,1650,
138 DATA 170021750, 1800+1850:1900»1 95002000

140 IF S>=10 THEN 170
150 LET F=.012%5+.68

160 GO T8 180

170 LET F=e01DkS+e7

180 LET F1=SQR(F)

185 LET G¢1)=D{1)

IS0 FRAR I=2 TO 45

200 LET HeF1%D(I)

210 LET Y=LOGCH?

-220 IF DCIY=127 THEN 250

230 LET G(1):-99997-4?-9844*Y+34.885!*?:2-3.327!2*Yt3+.714687*Y*4 -
240' GG ‘T3 260

2850 LET GCI)=265.97-198+567%Y+52, 641I*Y12-5.45099*Y13+.208198*?!4 ;
260 MEXT 1 o .
270 FOR I=1 TO 44 '

(i; 280 LET J=INT(GC(IN)

{ 290 LET JI=INT(G(I+1))
300 LET R=Ji=d

L
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Table 1, (Continued)

i
i
¥

| 310 LET B=0 - - SERRE
g 320 IF R<1+5 THEN 360 %
930 FOR Nzl TO (R-1) ,
w340 LET BaP{J+N)+B 1
350 NEXT N . i
360 LET C{D)= ttJ+1-G(I))*P(J)+t8t1+i)-Jt)*P(J+R)+B)*1BOOIT :
A 370 LET A{1)=ACIIRCCId*1E=B i
g 378 LET TeaTeeall) . ;
A ' 380 LET V(I)=VCIIACCIIXIE~12 : "
e 385 LET T3=T3+W(I) -
i 390 NEXT I ’
. 400 PRIQT "RANGE")""NUMBER"s"AREAs SQsGHa"s V0L s CULCH"
T 410 FBR 1=1 TD 44

Vo Lk Ene L e
P .,l.-._-.:.-i:':u_-.;-lja-——'-*-'-'-

i A20 PRINT DCI)Y *'T@" DCI+i)»CC1Y,ACTD VLI

. A20 NEXT 1

?.‘ - 4490 PRINT | e PR S P PR Y L L
oo 450 PRINT "TDTAL","1000"»T2,T3

g ‘ 460 G@ T 480

v 470 PRINT PCHECK DATA INPUT FOR 99 CHANNELS +COUNT 1S WRANG"
i 480 END
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2, Computer Program, GEOCUP, for Particle Coincidence Correction

 GE@CUP

1¢
20
30
i
32
a3
34
40
50
60
70
T
72
73
. 14
80
20
100
110
120
130
140
130
160
170
180
190
200
210
220
230
240
250
260
2170
280
290
300
310
315
320

¢ 350
360
370
a8Q
390

- 400
¢ 410

420
430

A40LET Jai .

DIM CCA0),PLA0),QC403,XC403, UCA0)» DC A0, HC 403, FC20),B(20)
DIM V(20.,207,E(20,20),5(20),0¢20),Y(20),W(20)

LET Ki=é

DATA 25:75)125ol?5:225:275o325:375-425:4?5:525:575;625:675:
DATA 725,775:825,875,925,975,1025,1075+1125,117551225,1275s

DATA 1325,1375,1425, 1475, 152815755 1625167521725, 17755 18823,
DATA 1875,1925,197%

FOR I=1 TO 40

READ X<I)

LET - UCI)=(X(I)+25) 12
NEXT I

DATA 34-!:53-57:90\73;103-25;97o36:93082:78.65067 47255471
DATA 46485 4089237405029 4475824495 19665194162 15:447512.95,5
DATA 1048729 el TeBT260¢7925¢560446654456240413:30932344,7413;
DATA 6409:5:8454¢53,1479,¢22,050,0,05050,

FOR 1zl TO 40

READ P¢1)

LET HCIY=P(1)

LET PCIYsPLLY /1000

NEXT I

F@rR 1I=1 Ta 20

LET SCLISPC2kI«13+PC2%1)

LET YCIYatK{2%1=10+X(2%]I)) /2 ,

LET 0(X)=2(Y{1)+50%2 i

NEXT I

LET A=20842

LET G=4E=-4

LET T=34.2

LET T1zAXT/{T=A%G)

LET-'L=1000%EXP{~T1%G/TY*T1%G/T

LET Li=L*C(T1%G/T)/2

FOR K=1 TO Xt

PRINT *"K=''¥

LET R3=40

LET R4=20

FOR 151 TO 40

LET C{1>=0

LET Q¢Ily=0

LET DCI)Y=0

LET FCId=0

NEXT 1
330

ForR 1=1 TO 20

LET W(I)=0

LET BCI)=0

NEXT 1

FOR I=1 TQ 20

FOR J=1 TO 20 _
LET V(1,J3=20 - :
LET ECl,J)=0 = =« : : U
NEXT J " :

NEXT 1
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Table 2, (Continued)

450 LET RaX¢Jde2 o
P . AGD--LET Alel - S P . .
- 470 LET R1=PCJItl
- 480G Fox Nud TG 40
490 LET RC(NI=PCNI*R1¥AI
500 LET Ala@
S10 LET DCN)=R+XCN) 12
520 IF DCN)<4E+6 THEN 560
530 LET Q¢(N)=0
540 LET R3=N -
550 LET N=240 : k-
560 NEXT. N g
570 LET R2sd .. . A
580 FOR NaJ TO R3 : .
590 FOR I=R2 TG 40 : ;
600 IF DEND<UCI) THEN 620 ,
610 NEXT 1 ¥
620 LET CCI)=CCI)+QCN) k.
630 LET CCNY=CCNI-QC¢N) .
640 LET CCJI=CCI)=QCN) B
650 LET R2=1 5
660 NEXT N i
670 FOR.1=1 TO@ 40 K
680 LET 0¢1)=0 i
690 LET DCI)=0 E
. 700 NEXT 1 '
. 710 LET J=J+l . -
) 720 1F J>40 THEN 740 2
~ 730 G@ T@ 450 3
740 FOR I=l T@ 20 ' ) . -3
750 LET R=Y¢I)12 K
7T60LET Ri=SCII4LA 3
770 FOR J=l TO 20 . : &
780 LET V(I1,J)=R1%5¢J) ‘
790 LET ECI1sJ)=ReY(J)t2 k.
800 IF EC1,J)<4E+6 THEN 830 - {3
_ 810 LET V(1,430 | i
i 820 LET J=20 ' | 4
' 830 NEXT J - ' o

—
'

840 NEXT 1 .. e BRE
850 FOR I=1 TO 20- | -
860 LET A1asl’. o . | g |
870 FPR J=1 T8 20° - .
880 IF V(1,J5=0.THEN 1180 . | - 3
'89C FGR N=J T8 20 e : gt
900 LET FENYI=VCE,JI*SCNIHAL - | x
910.LET WCNYAECI,JI+YENI 12
920 IF WCNI<4E+6 THEN 960 ,
930 LET FCN)=0' _ | | g
940 LET RaeN = N ‘ - N
950 LET N=20 S R
. 960 IF J>I THEN 990 - : o
O 970 LET Al23
& 980 Gg T@ 1000




Toble 2. (Continued)

D 990 LET Al=é _
! : 1000 NEXT N
1010 LET R2=J &
1020 FOR k=J TA R4
1030 FOR M=R2 TO 20
1040 IF WCN)<QCM) THEN 1060
1050 NEXT M
1060 LET B¢J)=BCIY- FCN)
1070 LET BC1)=BCI)=-F(N)
1080 LET B¢NY=BINI=FCN)
I 1090 LET BfMYaBCHMI+FIN)
1100 LET REaM
1110 NEXT N
1120 F@R M=1 TO 20
1130 LET F¢M3=0
1140 LET W¢MY=0
1150 NEXT M
1160 LET Al1=23
1170 NEXT J .
1180 NEXT t
1190 FOR N=1 T@ 19
! 1200 LET T2=¢BC(N)-B¢N+1)3/100
1210 LET QC2%N)=BIN+#1)+75%T2
1220 LET QU2RN+1Y=0(2%N) «S50%T2
1230 MEXT N
) 1240 LET ©¢1)=B¢2)+(BC1)=BC2)%1.25
{ 1250 LET 0¢A40)=B¢20)+(B{R0)~BC19))I%e¢25
' 1260 LET F¢O)=0
1261 LET R7=0 -
1270 FOR l=1 TG 40
1280 LET CCI3=CClY+QCId/2
1290 LET FCIY=2CC1Y+10004%PCI)+FCI-1)
1300 NEXT I
1310 FOR 1=t TO 40
1320 LET PCII=PCII+CHCII=CFCI)=F(I~ 1:)*1000/Fc4o>>/:ooo
1321 IF PC1)>0 THEN 1323

W
L

t323 LET R7=P(1)+R7 A
1330 NEXT 1T - ' '
1331 FER I=1 TO.40

1332 LET PX1)=P(1)/RY

1333 NEXT I

1340 FOR I=] TO 20

1350 LET SCI)=P(2%I-1)+P(2%]1)

1 : 1360 NEXT 1 _ - - o

o 1370 NEXT K _ . B . _

: 1372 F@R 1=1 Ta 40 - : - .
1378 LET F¢I)= IOOO#P(I)+F(I 1) L : Y
1374 NEXT I L

1380 PRINT “TETAL TWG PARTICLE cachxnaucc =" - o
. '1390 PRINT "'TQTAL THREE PARTICLE COGINCIDENCE ="L1 boons
Qfﬂ 8 1400 PRINT *SIZE-RANGE"»*INITe DISTe"s"“CORR. DISTo"o"DIST. SuM® t1L
v 1410 FOR 1=1 T 40 _ -
g R

z ' v v ' " .
i z ' =0 . ‘ v L
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1322 LET PCI)=D i . o 0
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1420

t 440
1450
1460
1470
1480
1490
1500
1510
1515
1516
1520
1530
1540
1550
1560
1570

—

1430

Table 2.

PRINT XCI)-25"T@"XCII+25,HCLI»PCLIXI000,FCE)
NEXT I’ |

LET
LET
FOR
LET
LET
LET
LET

{Continued)

F(0)=0

X¢0)=0

i=1 TG 40
HCED=10004PCIY*CC 005413134 .005%{L~133133/12%3:14159
CCIX=1000%PCLd*C(C 4005412 t2+C4005%(1=1))12)/2%3:1415%9
FCLY=HCLI+F(I=1)

RLID=CLLO+X (=10

NEXT I

PRINT " %

PRI NT mn "

PRINT “AREA"“,*CUMe. AREA“,“VOLUME","CUM., VZLUME™
FOR I=1 TO 40

PRINT CCIJ»XCLXoHCY)»FCID

NEXT I

PRINT “TOTAL MASS OF
END

1000 PARTICLES OF ICE ="FCa0)*.916

{ 3
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Sample Computed Size Distribution Using GEDICE
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Table 4, Sample Computed Size Distribution Corrected for Particle
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Table 4. (Continued)
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MATNTENANCE

ROYCO MODEL 341 SENSOR AND MODEL 41 A/PS

Preventive maintenance on the Royco cquipment is limited to good housekeeping.

ALl motors used in the 341 System cquipment have scaled permanently-lubricoted

benrings.

Do 1ot oil them.

Trouble Shooting Chert shown in Table 5.

Corrcetive maintennnce is carried out nsing the

It is token from the Royco Operating

and Servieing Monual. TFor any further instructions on the waintenance or

repair of the Iloyco equipment, the user is referred to that manual.

TECHNICAL INSTHUMENTS MODEL 102 GAMMASCOPE (FIA)

Preventive mointenance is limited to good housckeeping.

General trouble-

shooting procedures for possible typical malfunctions are given in Seetion 5
of the Instruction Manunl for the Model 102 Gamnnscope.

TABLE 5

ROYCO TROUBLESHOOTING CHART

TROUBLE

POSSIBLE CAUSE

! REMEDY

Any equipment

Red ON lamp not 1it,
with POWER switeh
ON

Fuse blown

Replace; if replacement fuse also
hlows, contact Noyca,

Power not applied

Checlk line cord and utility outlet.

ON lamp burned out

Replace lamp (NE-2D).

Yo semple £low, with
pressure applied

Tubing or cell
clogged

Disconnect tubing and blow clear,then
purge thoroughly with sample liquid.

Amplifier/power supply |

+ White TAMP OFF
lamp 1it, with LAMP
gwitch ON

Sensor lemp burﬂed
out

Replace lemp in 341 sensor,

White LAMP ON and
LAOP OFF lamps it
alternately, with

LAMP switeh ON

Sample cell empty

Turn LAMP switch off until cell is full,

Air bubbles in
sample

Theck for bubbles at 341 sensor outlet
tubing.Determine source,and eliminate,

Emulsion in sample

Purge thoroughly with ‘solvents.
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APPENDIX A

PULSE HEIuHT ANALYZER CONTROLS 4

The brief explanation of the purpose of cach of the controls on the FHA is
based on information compiled in the instruetion manual for this instrument.
Olten the explanations given hiere are talen directly from the mnnual.: At

times, however, they've been abbreviated or elaborated end, it is hoped,
clarified. '

The FUNCTION switch can sclect three possible primary operating modes (in
addition to OFF), MOSSB: Mjssbauer analysis mode, SCATFR: the multiscalexr
mode and, PIIA: +the pulse height analyzer mode. Foxr performing particle size
analyses, the instrument will be operated in the Mossbauer mode.

Ipper Front Ponel
The six controls labeled FOCUS, INTENSITY, VERT. CTR., HORIZ. CTR., HORIZ, SIZE,
and DISPLAY a1l regulate the cathode ray tube (CRT) display. Since none of

these controls effect the pulse counting and sizing process, they can be
adjusted to suit the user.

Fluus: A pingle<turn potentiometer controls the sharpness of CRT
- display. !

INIENSLLY A single~turn potentiometer controls the brightness of the CRT
display. Dvery tenth channel is intensified-for ease of
identifieation.

VERT. CTR: This knob controls the vertical position of the CRT display.

HORIZ. CTR: The inner asingle turn potentiometer of dunl concentric
potentiometors; it conirols the horizontal poasition of the
display.

HORTZ. SIZE: The outer aingle turn potenfiometer of dual conceatrie

| potentiometers; it controls the width of the display.

DISPIAY: An eight-;osition rotary switch is used to select full-scale

count range (Y-axis) of the display. When the count in

38
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channel exceeds the selected full-seale value the channel
display stavts ot 1 ngnin. This doeen't cEfect the mewory
unit or the counting process (unless counts >99999) and g
the proper display can bhe found by switehing to the next B
highor range. l

PERCENT LIVE TIMR METER indicates the percentage time that the ilnstrument .
is ahle to process input pulses,

DWETT-MILLISEC: This switch is used in connection with the Multiscalexr mode.
The positions are the number of milliscconds that each
channel is open to accept pulse counts. The position maerked
EXT is uvsed for the ice particle size analysis. ¥+

LIVE=MIN.: This switeh is used to select a preset live time (positions :
are given in minutea). The instrument will automatically -l*J{
stop accumulating counts at the designated time. At the
position marked o the instrument must be stopped manually.

ADD/SUB. : ADD - 4 count is added to channel 0 every 0.0l minutes, |

{next to SUB. - A count is subtracted from chunnel 0 every 0.01 i

TEST-USE) minutes until the counts accwnulated in channel 0 (from
previous ADD mode operation) declines to zero. .

TEST/USE: When the amalyzer is in the DISPLAY mode and the TEST/USE
switch is in the TEST -position, one count is added to each
channel during cach display cycle. This internal test checks
on the proper operation of the read-write memory cycle. The 7

. switch would ordinarily be left in the USE position, }; 3

ADD/SUB, ¢ This switch determines whether a count is added to or sub- L

l
l
| .
' Control Section 5 ?,
1
l

——

T sy g LT g T S e
T LA cho o -
LN

tracted from the contents of the memory. Normally this switeh
is placed in the ADD positien. _ B
RESET AUTO: ©  For this switch to be effective, the MAN./AUTO toggle switch
should be in the AUTO pesition. Then with the RESET AUTO.
switch in the up positien (automatic reset), continuous
accumnlate destructive readout cycling will oceur, provided
that the LIVE-MIN. switch is not set at «. With RESET AUTO

—




RESET MANUAL:

PLOT/FRINT?

MAN, /AUTO, :

ACCUM:

DISPLAY®

READOUT:

STOP:

Multi=Channel

EXPANSION:

in the down position, one nccumulnte-nau—doutructivo readout
cyele will oceur, the instrument will STOP, and the dnta will
be retained in the memory cores.

In the DISPLAY wode, pushing the RESET MANUAL button will
reget the accumulated counts in each channel to zera.

This toggle switch is used to select the type of readout.

In the PLOT position, signals are provided at connector J 110
on the back of the POA for an X-Y recorder, In the FRINT
position, signals are provided for digital rcadout devices
(serial type printers on J106 and pavallel type on J109).

In the AUTO. position the instrument will accunrulate data,
readout, ond recycle. When in the MAN. position the instru-~
ment will acewmlate data until preset time on LIVE-MIN, is
reached or until manually shut off by pushing the STOP button.
When the ACCTRL pushbutton is pressed, the ingtrument will
accumulate data in any FUNCTION position until either a preset
time is reached or the STOP butten is pressed,

Pressing this pushbutton causes the information on counts per
channel to be displayed on the CRI. Vhen not accumulating
data, the instrument should be left in the displey mode to
prevent hurned spote on the CRT,.

Pressing this pushbutton enuses the "instrument to readout
information on counts per channel in either digital or anmalog
form depending on the PLOT/FRINT switeh position.

This pushbutton terminates any mode initicted by the ACCUM.,
DISPLAY or MEADOUT pughbutton.

Seetion

A four position switch will change the size of the pulse
rogistered in channel 99 (and correspondingly in the other
chennels), The swatch positions ere lebeled X1, X2, Xk, and
X8. In the X8 mode for example, Information that weuld have

been stored in 12 to 17 chamnnels in the X1 mode can be stored

in 99 channels.




N

TTMESHOLD

UPPER LEVEL:

GAIN: ~

UPPER LEVEL LAMP:

BASE-LINE:

TEST/ Or's

COING. /ANTT:

This single-turn potentiometer detormines the level below
which pulses will not be registered. In the Misshauer mode
this control does nothing.

Pulses nbove the level set by ilis single-turn poten-
tiometer will not be registered.

The ten-turn potentiometer attenuates input signals on the
-50MV jack only. This jack Is used for the gating signal
when operating in the MBssbauer mode, Thus, the GAIN
control effects the sizing process only when it reduces
the gating signal below some detection 1limit. At that
peint all vounting will cense.

The light above the UPPERl LEVEL control will go on when
incoming pulses exceed the setting of the UPFEn LEVEL
control, The lamp moy not be visible unless more thon

60 pulses/scc. exceed the setting.

This ten-turn potentiometer can be used to attenuate
incoming pulses. Tt ean, in effect, control the voliage
pulse range covered by the 99 chonnels.

In the test position, test pulses from an internal pulse
generntor can‘be addressed to any chonnel by varying the
goin control, This procedure is used to verify that the
linear amplifier and the height-time converter ars
working properly., The switch should be left in the OFF
position.

The toggle switch should be left in the ANTT position
when using the Misshauer mode for sizing particles.

Single Channel Section

The controls in this section have no effeci on the operation of the PH\ in
the Mossbauer mode, Their function will he briefly described for completencss.

WINDOW:

THRESHOLD «

The ten turn potentiometer is used to regulate the upper
level of the single-channol window from 100% to 5% of full scale.

Varintion of the lower level of the single-chunnel windew
- 18 accomplished via this ten-turn potentiometer.
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Rear Panel

In the EXT. position, a bi-polnr signal supplied to the

adjncent connector goes directly to the input of the

single chnannel section. In the INT. position, signals

fed to the ~50MV conncetor are routed fo both the |
single and the multi-chamnel section.

When using the PHA as part of a system to perform a particle size analysis,
few of the connecetors on the back of the HIA are utilized, However, a brief
deseription of the function of the comneetors (taken primarily from the
instruction manual for the Model 102 Gamunscope) will be given.

PARALTFT~SERTAL:
(s101)

AXALOG (J110)¢

(] ACCESSORY {111
and J112):

DATA (J109):
A.C, InbuL:

DEFLECTION
T.8,/%. (s102):

& SERTAL FRINTER:
r . (7106)

When the sliding switoh {s placed on the serinl positien
the instruments will provide readout to & serial printer.
For all other digital readout the parallel position is
used,

This commector provides a readout of the data stored in
the memory of the instrument, for use with an X~Y recorder,
a strip chart recorder, or an extarnal vscillosaope,
Theae comnectors supply and accept signals for remote
control operations of the anclyzer and external equipment.
Conncctor J111 is supplied with a shorting plug by the
manufecturer., Pins C and B are shorted together in order
that the Insirument operate in the accumulate mode.
(Connector J111 was damaged and is not mounted on the
rear panel), -

This 50 pin connector provides data and control signals
for a parallel-entry printer.

The socket accepts a three-hole female plug tq‘providé
line power to the lnstrument. )

When pressed, this pushbutton causes a full-scale 40 wv
signal to be applied to the horizontal fnput of an asso-
clated nnuldg readout device, The deflection can he used

. to adjust position of channel 99 on the X-axis of. the

analog display.

Provides an output signal for a serial printer,
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"l DWETd: ADVANCE: This councctor accepts a channel-advance signal from nn ;
" = !T
y — (J-{OJ .. external time base signal generator. ‘
©7 - CONNECTOR ‘(J104): Not used. 3
'_"; EXCEED :,_(JIUS): The connector provides a pulse vhen an input pulse exceeds L
W a the upper level of the Single Channel window. ' | ‘j‘
ovtiur (J102): The connector provides an output pulse each time that an -
input pulse occurs within the Single Channel window. E
MULTI-CHAN. @ The connector accepts gating pulses for coincidence and ;?f
COINCIDENCE .
(1101) anticoincidence operationa. . 3
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