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U. S. Regulatory Commission
Region III

Attention: Mike McCann

799 Roosevelt Road

Gler Ellyn, Illinois 60137

Re: License #24-10570-03, Control #77392 License Renewal

Dear Sir:

This letter is to respond to your request for further documentation
on our license renewal application as set forth in the telephone
conversation with Bill Miller, Radiation Safety Technologist for
the Department of Radiology. Our responses to your requests are
set forth on the enclosures, including a revised Xenon study conducted
by Michel M. TerPogossian, Ph.D., Radiation Safety Officer. Should
further information be needed, please advise and we will try to respond
in a timely manner.

Sincerely,

Sumea Wolbe

Sumner Holtz, M.D.

Chairman
Department of Radiology R ECE|VED
AUG 161985
REGION I
17 85090% ce President AUG 16 1385

St. Luke's Hospital
PDR
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Liccnie Renewal #24-01570-03

Item 1

St. Luke's Hospital ceased to operate the nuclear facility at Charter
Hospital, 5535 Delmar Boulevard, as of midnight Sunday, June 30, 1985.
A closeout survey was conducted on Monday morning, July | and a copy
was forwarded to your office. Bill Adams of your office, informed

Mr. Miller in a phone conversation on this date that Charter Hospital
was being issued a new license under the number of 24-24518-01. Since
we no longer have licensed users in this facility and no longer provide
the services of nuclear medicine for Charter Hospital, we request that
the name of St. Luke's East and address of 5535 Delmar be removed from
our renewal application.

ltem 2

The attachments labeled Item 2 consists of a letter from Dr. Carlos A.

Perez, setting forth the privileges of six radiation oncologists who

practice under the Washington University license. Dr. Perez would

drop the names of Patrick Thomas, M.D., Bahman Emami, M.D., Bruce Walz, M.D.,
Todd Wasserman, M.D., James Marks, M.D., and Hsiu-san Lin, Ph.D., M.D.,

as these persons will not be assigned to the services at St. Luke's

West. Enclosed also under label Item 2 are photocopies of the

certificates for Drs. Garcia, Pilipech, and Devenini Rao.

Item 3

Thomas F. Egan, M.D., Chairman, Radiation Safety Committee, states that
the Radiation Safety Committee has followed the ALARA concept from its
inception and will continue to follow the ALARA program as outlined

in Appendix "0" in the future.

Item &

We have reviewed Regulatory Guide 10.8 dated October 1950 as provided

by your office and believe we are in full compliance with Appendix B,

D, F, G, H, K, and L. We will continue to comply with these regulations
in our future operations. We have further reviewed Regulatory Guide
8.23 dated January 1981, furnished by your office and will follow its
Guidelines for our surveys.

Item 5

We are in receipt of Regulatory Guide 8.20 dated September 1979 as
furnished by your office and will follow the Guidelines for the Bio-
assays of 1125 and 1131,

Item 6

Delia Garcia, M.D., Radiation Oncologist, assisted by David Keys, M.S.,
Physicist, will serve as Cesium curator for the Brachytherapy services.
The Cesium storage room is locked and posted at all times with a lock
keyed differently than any other on this floor. Keys are given only to
authorized persons such as radiation therapy technologists. The
employees are required to return their key to the curator upon
termination of their employment.




License Renewal Page 2
#24-01570-03

Item 7
See attachments labeled Item 7.
Item 8

Survey meters will be recalibrated by the factory of manufacture or
through the services of Mallinckrodt Radiopharmacy or Syncor Radio-
pharmacy, or any calibrating service with approval on file with the
Nuclear Regulatory Commission. The meters will no longer be
calibrated in-house.

Item 9
As stated previously, we will follow Regulatory Guide 8.23 on Radiation
Safety surveys. All personnel working with licensed nuclear materials
are furnished with film badges and ring badges. All nurses working
with Brachytherapy patients and patients receiving treatment doses

of radionuclides are provided with film badges during the time they

are involved with this procedure. The results from the film badge
reports are entered into a computer which supplies a quarterly

summary of exposures to all these persons who have been supplied with
badges.

Item 10

The Cesium storage safe is a IM mode' BCY9E, four drawer safe and is
pictured on the enclosure labeled Item 10. Two carts from Radium
Chemical Company are available for transport of the Brachytherapy
sources. They are #500 and #50107 as shown on the enclosure labeled
Item 10,



MALLINCKRODT RADIATION ONCOLOGY
INSTITUTE OF
RADIOLOGY

AT WASHINCTON UNIVERSITY MEDICAL CENTER

July 15, 1985

Sumner Holtz, M.D.
Chairman

Department of Radiology
St. Luke's Hospital

432 S. Woods Mill Rd.
Chesterfield, MO 63017

RE: Approval by Washington University
Radiation Safety Committee of a
staff radiotherapist use of radio-
active materials.

Dear Sumner:

The following members of the staff of the Division of Radiation Oncology,
who are also staff members at St. Luke's Hospital have “een previously
approved by the Washington University School Radiation .afety Committee
for use of radiocactive materials class IV, V and VI.

Dr. Delia Garcia

Dr. V.R. Devineni

Dr. David McNaney

Dr. Miljenko Pilepich
Dr. Carlos A. Perez
Dr. Joseph Simpson

» RV I SR S

All of the above are certified by the American Board of Radiology and
copies of their certificates are on the hospital files.

If you have any questions, do not hesitate to contact me.

Sincerely,

(s

Carlos A. Perez, M.D.
Director
Division of Radiation Oncology

CAP:cld
cc: Mr, William Miller,’

Item #2
8/12/85

4511 Forent Pack Bivd 510 South Kingshighway Bivd

St Loww. Missour: 3008 S Loww Missour: 63110
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1.

PlOCEDURES'AND PRECAUTIONS FOR USE OF XENON-133
AT
ST. LUKE'S HOSPITAL, ST. LOULS, MISSOURI

The following numbering system follows generally the pattern
of Appendix

Quantities to be used

Patient information

(1) Number of studies expected per week - 15

(2) Average activity per patient - 15 mCi

The desired possession limit is 2000 mCi

and Storage Areas

The area where the xenon-=133 is to be stored is Figure 1. The
area where¢ the xenon-133 is to be used is Figure 2. The room
where the xenon-133 is to be used was originally designed for
radiation therapy purposes and which is now used for nuclear
medicine diagnostic procedures. The flcor area of the room is
287 sq ft with a ceiling height of 9 ft.

The ventilation of the area shown in Figure 2 consists of an input
duct with a measured air flow, measured by an Alnor 8500 thermal
anenometer of 280 cu ft/min and an ex! ust duct with a measured
outflow of 300 cu ft/min. The location of the dvects is as shown
in Figure 2. Exnaust for imaging room located on 4th level
(Mech. Equip. floor) on east end over entryway to employee
parking lot. Nearest air intake around corner on south side of
buiiding 56 ft. away from exhaust. There are no expected changes
in flow rates between heating and cooling season,

The areas where xenon is to be used are under a negative pressure

resulting from the difference of the input of 280 cu ft/min and

the outflow of 300 cu ft/min. Measurements of flow will be

carried out semiannually.

Item #7
-]- 8/12/85




Procedure for Routine Use of Radloactive Cases

Xe!33 vials are stored in their original pigs in the fume hood in the
hot lab. When needed, a vial is assayed and logged out of the radio-
pharmaceutical log book in the hot lab. Fifteen millicuries of Xel33
are used for ventilation lurg scans. The vial(s) is taken to the
scanning room in its original lead pig where it is injected into

the gas delivery system. Our gas delivery system is a RADX Ventil-
Con with a RADX Xenon trap. We use a Mallinckrodt Xenomatic II Xenon
gas dispenser to transfer the Xenon from the vial to the delivery
system. A FACE MASK OR MOUTHPIECE IS USED TO DELIVER THE GAS TO

THE PATIENT.

Emergency Procedures

In the case of accidental release of 15 mCi of xenon-133 by a patient
rebreathing into the room, the following situation will result: the
volume of the room is approximately 2,583 cu ft or 73 x 106 ml3 and
therefore the maximum permissible amount of xenon-133 {n .%is
restricted area is 0.73 mCi. Therefore, in the case of an accidental
release of 15 mCi of activity, a rapid dilution of this air by a
factor of 20.5 must be accomplished by means of the duct system.

Since the rate of ventilation is 280 cu ft/min, a dilution by a factor
of 20 will be accomplished in about 184 min. During the period of
evacuation of the air, no personnel should remain in the room until the
level of activity does not exceed 10 pico curies/ml3,

With the exception of the emergency procedure described above, the air
concentration of xenon-133 in the restricted area due to loss of xenon
during normal administration to the patient is assum:zd to be 20Z. The

following ralculation follows the example shown in Appendix M.



15 mCi 15 patients 225 mCi 225 x 103 uCi
A=

patient week week week
Assuming a loss of 20%

Axf 2.25 x 105 uCi/week x 0.2

Ve = = 0.45 x 1010 ml/week
105 uCi/ml 1075 uCi/ml

Requiring ventilation rate:

0.45 x 1010 m1/week
= (0,187 107 ml/min

2,400 min/week
or

0.187 107 ml/min
or

0.187 107 ml/min

28.317 ml/fe3

18.7 x 105 ml/min

= 66 ft3/min
28 103 ml/fe3

This calculation shows that the required ventilation rate is 66 cu ft/min
for a loss of 207 of the activity administered to the 15 patients per
week for 15 mCi or xenon-133 administered per patient. In the light of
the fact that the ventilation rate in the area wher:z the xenon-133 is to
be administered is 280 cu ft/min, it is clear that this ventilation is
quite sufficient to meet the requirements of Paragraph 20.103 of 10 CFR

Part 20.
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This XenoGard device is used to monitor air and trap following
manufacturer's instructions as shown on attached material.



Instruction Manual

XenoGard

Xenon Room Air and Trap Monitor

Medel 36-751

TM VICTOREEN, INC. U.S. PATENT 4,286,155

1 NUCLEAR ASSGCCIATES

Division of VICTOREEN., INC

VICTOREEN 100 Voice Road e Carle Place, NY. 11514
Repairs (516) 741-2841 e« Sales (516) 741-6360

\/\¢+01>th p (’,CJE{Gﬁd
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INTRODUCTION

The XenoGard Monitor is designed to measure and integrate the con-
centration of xenon=133 in room air. Its wide range also permits
measurement of the xenon-133 concentration in the exhaust air of
xenon gas traps. This serves as an indicator of the condition

of the trap's filter cartridges.

Room Air Monitoring

The Code of Federal Regulations (10 CFR 20.103) limits the quantity
of xenon-133 that an individual may inhale, in any calendar guarter,
to that which would result from inhaling a uniform concentration of
1075 uCi/ml for 40 hours per week for 13 weeks. This quantity is
called the Maximum Permissible Concentration (MPC). 1If the concen-
tration is expressed in units of MPC, then the integrated concentra-
tion is in units of MPC-Hours. The average value of this concentra-
tion should not exceed L0 MPC-Hours per week.

The XenoGard indicates the xenon-133 concentration in MPC units

(1 MPC = 1075 uCi/ml) on an analog meter. At the same time, it in-
tegrates the concentration and displays it as MPC-Hours. Also dis-
played are the total number of hours over which the integration has

" taken place.

To comply with the Code, your XenoGard MPC-Hours must be less than 520
for any consecutive |3-week period, MPC-Hours should be recorded and
examined on a weekly basis (See Sample Log, page 11). An MPC-Hours
reading of less than 40 per week indicates that your accumulation rate
(if it remains constant) is below that which would result in a total of
520 MPC-Hours for the 13-week period (40 x 13 = 520), While a reading
greater than 40 during any week does not mean that you have exceeded
the limit, it does indicate that you should investigate the source and
exercise stricter adherence to safety procedures in the department,

The XenoGard provides a means of checking the concentratiocn of xenon-
133 according to the Code of Federal Regulations. Whenever there is
the possibility of exposure to xenon-133, a XenoGard should be opera-
ting close by. |f more than one person normally works with xenon-133,
an individual log of the XenoGard MPC-Hours information may be kept

(see page 8)



Gas Trap Monitoring

The performance of charcoal filter cartridges used in all xenon gas
traps may deqrade with use, Therefore, it is desirable to measure
the xenon-133 concentration in the effluent air directly at the
trap's exhaust port. This measurement allows the user to determine
trap performance and assess its effect on the xenon-133 concentration
in the total room air volume. The XenoGard can be used to determine
the activity in the trap effluent; (see pages 7-11).

Left: ""XenoGard monitors room air during
ventilation study. Right; Gas trap output
is displayed in MPC units.

DESCRIPTION

The XenoGard's detector is a large-area, thin-window GM tube, mounted
in a chamber through which air is constantly circulated by a blower.
The monitor is calibrated to display the count rate in MPC units and
the total accumulated counts in MPC-Hours. The counting chamber is
shielded by 3/8" of lead to minimize the effect of background radia-
tion on the count rate. In addition, a background-subtract circuit
is provided to subtract the background count rate for both the MPC
meter and the integrated MPC-Hours readinas.

A visual alarm (both digital registers flash once per second) is acti=-
vated when the meter reaches full scale on any range., An audible
alarm (intermittent tone), selected by @ front-panel switch, goes on
when a full-scale meter reading is reached on any range. A constant
tone is produced when the MPC-HOURS register reaches B0, When the
instrument is not in use, a standby circuit retains the MPC-HOURS
reading in memory and suspends further integration until both the
INTEGRATE and BLOWER switches are returned to ON or ROOM AIR, A re-
set button returns both the MPC-HOURS and HOURS readouts to zero.

The AIR INTAKE has a particulate-matter filter and a fitting for at-
taching a hose when checking a gas trap. The trap's exhaust is moni-
tored (without adding to the integrated MPC-HOURS reading) by placing
both the INTEGRATE and BLOWER switches in the TRAP/STANDBY position.
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111, OPERATING CONTROLS AND INDICATORS

AIR INTAKE: A 1" 1,.D, hose (model #36-754) may be attached for gas

INTEGRATE, This switch controls the integration of MPC~-HOURS, |t is
ON when monitoring room air and OFF during gas trap monitoring or
standby.

BLOWER. This switch turns the blower on. The blower must be QN when
monitoring room air in order to move air past the detector, It is in-
terlocked to the INTEGRATE switch and must be on for integration of
MPC-HOURS to take place. It is placed in the OFF position when doing
gas trap monitoring or during standby. It should be turned on for 5
minutes after gas trap monitoring, but before turning the integrator
on, in order to blow the xenon out of the instrument.

FULL-SCALE AUDIBLE ALARM ON/OFF, A front-panel switch gives the user
the choice of whether or not the alarm will sound when the analog
meter reaches full scale on any range.

METER MULTIPLIER, Determines the meter scale factors and allows the
user to select the appropriate range. Generally, the lower ranges
(X1 and X10) are used for room air monitoring while the higher ranges
(X100 and X1000) are used for gas trap monitoring.

TEST: Allows the user to observe and adjust the background reading.
When the associated toggle switch is placed in the BKG position, the
meter displays the background count rate. In the SUB BKG position,

a screw-driver adjustment is used to enter the background count rate,
In norma! operation, only the net count rate from xenon-133 is dis~
played on the analog meter or integrated in MPC-Hours.

trap monitoring. Three thumbscrews permit access to a coarse, re-
usable filter which should be cleaned or replaced weekly. Air
leaves the instrument through a rear exit port.

COUNT INDICATOR., A light-emitting diode (LED), located in the upper
left corner of the MPC-HOURS digital register, will flash for alter-
nate detector pulses.

POWER INDICATOR. A single LED, located in the upper left corner of
the HOURS digital register, flashes once per second when the XenoGard
i< integrating MPC-HOURS and recording total HOURS. The LED remains
it when the XenoGard is not integrating or recording HOURS (such as
in STANDBY or when making gas trap measurements). |f the indicator
does not light at all, the XenoGard is not receiving power and should
be checked immediately.

RESET: This button, located at the rear of the instrument,
resets the MPC-HOURS and HOURS display to zero.

Note: When MPC-HOURS reaches 80, the alarm sounds continuously and
is stopped only by pushing the reset button.
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SPECIFICATIONS

Detector: Pancake, thin-window GM tube,

Accuracy: 2203 at full scale.

Reproducibility: 5%,

Counting Chamber: Shielded with 9.5 mm (3/8") lead.

Air Exchange System: Axial blower exchanges air more than 3 times
per minute,

Air Intake Port: 2.5 ¢m (1) 0.D. front-panel port with
particulate-matter filter.

MPC Analog Meter: Ranges are 1, 10, 100, 1000 MPC, full scale.

Calibraticon Factors (fuil scals): X1 = 1072 uCi/ml:
X10 = 10°% yCi/ml. X100 = 1073 uCi/ml. X1000 = 1072 uCi/ml.

Time Constants: &0 sec on X1, 4 sec on X10, 0.4 sec on X100,
and 0.04 sec on X1000.

MPC-HOURS Register: Range 0-99. Two-digit light-emitting diode
(LED).

Hours Register: 0-80; 2-digit LED.

Visual Alarm: MPC-HOURS and HOURS registers flash once per second
at full scale on all meter ranges.

Audible Alarm: User-selectable. Intermittent tone will alarm at
full-scale meter readings on all ranges.

Emergency Audible Alarm: Continuous tone on reaching 80 MPC-Hours.

" Integration and data accumulation continue to 99 MPC-Hours,

Background Subtract Circuit: Activated by moving range switch to
TEST. Allows meter display of background count rate or internal
subtracted background count rate. Enables user to adjust subtracted
background,

Reset Function: Rear-panel pushbutton resets MPC-HOURS and HOURS to
zero.

Standby Function: Switch suspends data integration when xenon
studies are not in progress. Accumulated data remains in memory.

Power: 115V, 60 Mz, 25W (230V, 50 Hz on spec’al order).

Accessories Supplied: Screwdriver. Instruction Manual.

Chart Recorder Output: | mA, 100-ohm load, miniature phone jack,
accepts Switchcraft 750 plug.



V., SET-UP_AND OPERATION

ROOM AIR MONITOR ING

l. To protect the plastic air inlet tube from shipping damage, the Xeno-
Gard comes with this short tube installed in reverse, Remove the 3 |
black thumbscrews from the air inlet, and place the porous air fil=-

ter in the air inlet recess. Install the plastic flange so that it's
flat side is against the porous filter and the air inlet tube faces
out,

2. Plug unit into 115V AC line., Turn INTEGRATE and BLOWER switches on,
that is, to the "Room Air'" position,

3. Place METER MULTIPLIER switch on TEST, To adjust background, place
toggle switch in BKG position, WAIT 4 minutes, and record the back-
ground reading as it appears on the meter, Place the toggle switch in
SUB BKG position, WAIT AT LEAST 2 MINUTES for the meter reading to
stabilize and then, using the screwdriver supplied, slowly turn the
ADJUST screw until the meter reads the same as it did in the BKG posi-
tion, WAIT AT LEAST | MINUTE between each adjustment for the meter
reading to stabilize.

L, Place the METER MULTIPLIER switch in the X1 position, AFTER FOUR MIN-
UTES the meter should read between zero and 0.1 MPC, The background has
been subtracted from both the meter reading and the digital readout.

Note: Background radiation may affect your xenon-133 measurements and
may change from time to time due to the presence of other isotopes in
the room or in the patient being imaged. Check the background-subtract
circuit periodically and adjust it as necessary, The background should
never exceed 0.5 MPC,

5, Place a radioactive source, such as Model 62-103, Cs-137 Check Source
(1abel! down), on top of the instrument, directly over the label which
reads: ''Place Check Source Here', Be sure the printed side of the
source faces up. The meter should read approximately 2 MPC with this
particular source. Record the meter reading with the check source in
place, Check the instrument with the check source at least weekly to
make sure it is still operational. Any significant change in the reading
may indicate a need for recalibration,

6. Press the RESET button on rear of instrument. MPC-HOURS and HOURS should
read zero,

7. Place AUDIBLE ALARM switch in ON position, if desired.

8. The XenoGard is now ready to monitor and integrate the xenon-133 concen-
tration in room air, Place the unit as close as possible to where you
will be working with xenon.

9. At the end of the working day, place the instrument on standby by turning
the INTEGRATE and BLOWER switches to TRAP/STANDBY, Record the readings in
yvour logbook (see page 8),

10. At the start of each week, or at B0 MPC-HOURS (whichever occurs first),
reset the XenoGard to zero.

Note: Do NOT unplug the XenoGard from its power source. Accumulated data
is LOST when power is removed,




S W A

GRS e

GAS TRAP MONITORING

1.

To measure the concentration in the effluent from a gas trap, place
one end of a 1" I,D. hose on the XenoGard's air intake and the other
end over the gas trap exhaust port. Gas trap measurements should be
made while xenon is being trapped, such as during the washout phase
of a ventilation study.

Place the INTEGRATE and BLOWER switches on TRAP/STAKDBY.

Place the METER MULTIPLIER switch on X1000. Proceed with the wash-
out procedure and observe the MPC meter reading. If it reads less
than 100 MPC, place the switch on X100.

Determine the activity (A) in the trap effluent by using the formula:
A=MPC x 10°° x v x T

where A = effluent activity in uCi.
MPC = reading from analog meter.
10°% « 1 MPC in uCi/ml.
V= trap flow velocity in ml/minute.
T = washout time in minutes.

Remove the gas trap hose connection.

Turn on the BLOWER until the MPC meter reads zero, which indicates
that all the xenon from the trap is out of the XenoGard, This
should take about 5 minutes.

Return the INTEGRATE switch to ON or ROOM AIR in order to continue
monitoring room air,

Record the results (see page 8).

The graph on page 11 shows the total amount of xenon-=133 that could
excape from all sources and the total air flow volume that would be
necessary to keep the average concentration for 40 HOURS be low

10°% uCi/ml or 0.1 MPC. Integrated over a 4O-HOUR week, this would
be equivalent to 4 MPC-HOURS. For example, if 34 mCi escaped during
the course of a week, and the air flow volume of the room was 500
cubic feet per minute, the average concentration would be 107® uCi/mi
or 0.1 MPC, which would correspond to & MPC-HOURS,

MAINTENANCE

Particulate-Matter Filter (36-753): It should be replaced or
cleaned with soap and water once a week to prevent it from becoming
clogged. Three front-panel thumbscrews permit access to the filter,
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XENON GAS TRAP MONITORING LOG

.
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SERVICE MANUAL

CAUTION: Service should be done only by qualified personnel. Any
damage to or modification of this instrument during at-
tempts to service it will void the warranty (see page 25).

CIRCUIT THEORY

Reference is made in the following discussion to two separate schematic
diagrams: C128015, covering the high voltage and low voltage power supply
printed circuit board and main chassis wiring, and d128059, covering the
meter connections, counting chamber, and main printed circuit board.

Power Printed Circuit Board - This board contains a regulated 300V power

supply together with a +6V and +12V regulated power supply to operate the
main printed circuit board and the gieger tube.

The +900V power supply, which operates the GM tube, consists of a blocking
oscillator T1 and Q2. Rectification and production of the 900V output is
provided by a voltage multiplier on the secondary of the transformer, con-
sisting of diodes D1 thru D& and capacitors C1 thru C4, Regulation of
this power supply is provided by a feedback vcltage divider consisting of
R1 and Rk, a 1000 Meg and a 5.5 Meg resistor. The voltage divider tap is
fed into an operational amplifie- Ul with an adjustable high voltage
reference obtained from the +6V power supply through R5, the high voltage
adjustment potentiometer. The output of Ul is then fed into an emitter
follower, Q1, which supplies the promary power to the blocking oscillator
rower supply. The output voltage may be checked at the junction of R1,

_ the 1000 Meg resistor, and D1/C1. Since very little current is supplied

by the poer supply, it is necessary to use a high voltage probe with an in-
put impedance of at least 1000 megohms. |f the 900V output varies by more
than 2% from its nominal value, the potentiometer, R5 {on the top of the
printed circuit board) can be adjusted to provided proper output voltage.

The low-voltage power supply consists of a conventional split-primary power
transformer with a voltage selector switch, S1, which is used to select an
input voltage of either 115V or 230V, 50/60 Hz. The voltage selector
switch is on the lower right chassis lip, which is exposed after removing
the top cover of the instrument, If the unit is to be used on 50 Hz, it is
necessary to cut the exposed red wire on the back of the main printed cir=
cuit board so that the time base is corrected for 50 Hz input rather than
the 60 Hz input used when the red wire is in place,

The biower, B1, operates always onl115V by its connection across one of the
primary windings of the power transformer, T2, The blower is controlled
separately by switch $2, which also terminates count integration when the
blower is off,

The +6V and +12V requla.ed supplies are conventional, using a ful l~wave
rectifier consisting of diodes D5 and D6, a 12V regulator, UZ, and a 6V
regulator, U3,

Main Printed Circuit Board and Chassis - Refer to schematic D128059 which

Shows all the wiring on the main board together with the GM tube detector
and meter, The circuit theory will be traced from the detector input
through the displays.
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The detector consists of a thin-window geiger tube, V1, and series resis-

tor, R12, located within the countine chamber. The cable from the count=

ing chamber with plug, P4, connects to jack, J4, on the main printed cir= :
cuit board. The geiger tube input pulse, which is negative, triggers a ;
one-shot multi-vibrator consisting of two sections of U1, producing a

negative output pulse at Pin &4,

Because the geiger tube, V1, has a background count rate due to ambient
radiation, it is necessary to have a digital background subtraction cir=
cuit so that the output pulses counted are zero with no Xenon=133 in the
counting chamber. This is done by generating a synthetic background pulse
rate in a 555 oscillator, U26. The background rate is set by a front~-
panel control, R78, The output from U26 will have a period of from 9 ms
to 60 ms as measured at TP4 with control R78 in the two extreme positions.
U27 divides the oscillator rate by a factor of 64, This oscillator pulse,
which is present on the buffer, Pin 3, U28, is fed to an up-down counter,
U3. The background oscillator counts U3 up. |f U3 has anv counts in it,
the input pulse from the detector will be disabled and not pass through
Uk, Pin 4. A1l input pulses from the detector count the up-down counter in
a downward position. |If the input pulse rate exceeds the background sub-
tract rate, the up-down counter, U3, will be in its most downward position
during most of the time. This will enable (via the output Pin 7 of U3)
the input pulse to pass to an adjustable frequency divider, US., The first
stage of this counter (output Pin 9) passes to a buffer, U17, and then to
a8 rate-meter circuit consisting of diodes D1, D2, and capacitor C8, which
feed a current into U16, thereby producing an output voltage (at Pin 6,
U16) proportional to counting rate. Scale range is adjusted by means of
selecting various feedback resistors, R6 thru R9, by means of the range
switch. The output of the rate meter is fed directly to an external
meter, M1, through a meter-calibrating resistor, R40, and then through a
normally-closed recorder output jack. The recorder output should have an
impedance of 100 ohms if it is to be used. This recuiuer Uuipus will pro-
duce TmA full scale across its 100 ohm impedance. |If a voltage recorder
is used, the voltage across an external 100 ohm resistor will be 100 mV.

The input pulse to U5 represents a measure of the total Xenon=133 activity.
The digital calibration for each individual instrument is provided by re-
setting the 12-stage binary counter, U5, at a count of between 80 and 250.
This is done by utilizing a digital-to-analog converter, U6, and sensing
the output voltage from Pin 16, The calibrating voltage, which is the
master digital calibration of the instrument, is provided by R10. This
voltage is compared to the voltage generated by the digital-to-analog con-
verter by comparator, U7. The output of U] then resets U5 thru Pin 11,

At the same time, this positive output pulse is fed into a divider, U8,
and to a dual decade counter, U9, which (through display drivers, U10 and
U1, and displays Il and 12) dispiay the total integrated MPC-hours.

The total hours display is obtained by counting the power |line frequency.
This input, either 50 Hz or 60 Hz, comes through Pin 6 of P3/J3 as 12VAC.
It is fed into a 50/60 divider, U20. If Pin 11 of U20 is grounded, U20
will divide by 60 for a normal 60 Hz power line. If Pin 11 is ungrounded,
by cutting the red jumper wire on the back of the main printed circuit
board, it will then divide by 50 for 50 Hz operation.

T e T I T B e e T e

The output of U20 is then divided by 60 by UIB and then divided by 60
again by U19, providing one pulse per hour to the input Pin 2 of the
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dual-decade counter, U21. U21 and U9 are fed into two display drivers and
two displays, I3 and 14, which display the total accumulated hours,

Both the MPC-hours display and the hours dispiay can be reset by the rear-
penel reset pushbutton, S& (schematic 128015) connected to J5-3, MNotice
that the digital displays are turned upside down so that decimal point,
which normally appears in the lower right-hand position, appears in the
upper left-hand poistion. The two left-hand display digits on the MPC-
hours displays are connected in the following manner., The MP(-hours in-
dicating decimal point is attached to the collector of QI so that it will
turn on or off with every other input pulse. This display indicates that
the geiger tube is counting. The other inverted decimal point on the
hours display is connected to the collector of Q3. Vhen the unit is in-
tegrating MPC-hours, this decimal point flashes on and off once each
second. If the unit is not integrating MPC-hours, the inverted decimal
point is continuously on, showing that AC line power is applied to the
instrument,

Various interlocks are provided so that integration takes place only when
the blower is on and the range switch, S1, is in a position other than

the test position., This first position of the range switch selects the
test mode whereir (via switch $2) the front-panel analog meter will either
read background or the synthetically-generated background produced by
oscillator U26, In actual operation, switch S1 is put in a test position,
and switch S2 is put in the background position, After a period of time,
the actual background is noted on the meter, and switch, S2, is then
placed in the subtract background position, Thereupon, the background
subtract oscillator adjustment, accessible through the front panel, R7G,
is adjusted so that the meter indication is identical to that obtained

“when measuring background only, After this is done, switch, S1, on any

range should read less than 0,05 MPC.

FIELD CALIBRATION AND ADJUSTMENTS

The most obvious adjustment which might be necessary to the XenoGard is
the master calibration, This consists of adjustment of MPC-Hours calibra-
tion control, RI0, for the digital section, and the adjustment of the meter
calibration control, R40, for the analog section., Unfortunately, it is
very difficult to introduce a known calibrated volume of Xenon into the
chamber (see page 22). |If the HV supply is set correctly to +300VDC and
the geiger tube in the counting chamber has not been changed, there should
be no reason for the overall calibration of the instrument to change, As
outlined in the instruction manual, day-to-day consistency checks, using a
small Cs=137 source, will assure continued consistency of sensitivity, |If
any question arises concerning the overall calibration accuracy of the
XenoGard, THE UNIT SHOULD BE RETURNED TO THE FACTORY FOR RECALIBRATION,
Alternatively, follow the procedure on pages 22-24,



INSTRUMENT _XENOGARD - Main Assembly

REPLACEMENT PARTS

STARTING SERIAL NO.

8218

MODEL NO. 36-751 ISSUE DATE 7/73

SCHEMATIC REFERENCE C128015¢C (pg. 14)

Unless otherwise noted on the schematic, resistors are «25W, 5% carben fi

polarized capacitors are ceramic disk type,

marked "FILM" are 10% tolerance, 100VDC,

im; non=

20% tolerance, 100VDC; and capacitors

The above items are considered readily available and are not listed in the re=
placeable parts list,

If it is necessary to order non-
schematic reference designation

SCHEMATIC PART
REFERENCE DESCRiPTION NUMBER
$2,53,85 Switch, DPOT Paddle 530011
Air Inlet Cover 128031

Machine nuts, #6/32 thumb nut, Nylon black 348401

M=1 Meter, ImA 400010
Fuse holder body for AGC fuse; Black 760006

Fuse holder cap; White 760007

T=-2 Transformer, PRI 115/230V Sec. 28 VCT @ 1.1A 700012
Filter, Foam 128045

S-4 Switch, N.0, P.B. momentary 570001
J-8 Jack, recorder (not used before #8218) 780005
B-1 Blower 740004

listed replacement parts, specify the model,
or description, and instrument serial number,

o -
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REPLACEMENT PARTS

INSTRUMENT__XENOGARD - Power P.C, Board MODEL NO,_36-751 ISSUE DATE___7/79

STARTING SERIAL No. 8218

SCHEMATIC REFERENCE__C128015C (pg. 14)

U'nless otherwise noted on the schematic, resistors are ,25W, 5% carbon film; non-
polarized capacitors are ceramic disk type, 202 tolerance, 100VDC; and capacitors
marked "FILM" are 102 tolerance, 100VDC,

The above items are considered readily available and are not listed in the re-
placeabie parts list,

If it is necessary to order non-listed replacement parts, specify the model,
schematic reference designation or description, and instrument serial number,

SCHEMATIC PART

REFERENCE DESCRIPTION NUMBER
£1,2. 5.8 Capacitor, ceramic, 0.01uf, 20%, 1000FDC 201031
cs Capacitor, al. electrolytic, 1000uf; 35VDC 22100
CIZ,.CB Capacitor, ceramic, 0.luf, =20 +80%, 12vDC Y55 201041
tn Capacitor, tantalum, 1.0uf, 20%, 35vDC W 231061
D1-6 Diode, 1 N400O6, 800 P.1.V.: 600001
Q1, Q2 Transistor = NPN, 2NL124 620001
R1 Resistor, Precision, 1000M, 1%, 341082
RS Potentiometer, Trim. 20K, 20%, 0.5w, 1 turn 392032
T Transformer, H.V. osc; 700003
ut Operational Amp 3140 640014
u2 Positive Regulator, 12V, 5%, 500 mae 640007
u3 Positive Regulator, AV, 4%, 500 ma . 640001
J2 Connector, 3-pin; P.C. board mtg. 780038
P3 Connector, Cable, 6-pin 780002
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REPLACEMENT PARTS

INSTRUMENT XENOGARD - Main P,C, Board MODEL NO,_ 36-751 ISSUE DATE__ 7/79

STARTING SERIAL NO, 8218

SCHEMATIC REFERENCE D128059 (pg. 12)

Unless otherwise noted on the schematic, resistors are ,25W, 5% carbon film; non-
polarized capacitors are ceramic disk type, 20% tolerance, 100VDC; and capacitors
marked "FILM" are 102 tolerance, 100VDC.

The above items are considered readily available and are not listed in the re-
placeable parts list,

If it is necessary to order non-listed replacement parts, specify the model,
schematic reference designation or description, and instrument serial number.

SCHEMATIC PART
REFERENCE DESCRIPTION NUMBER

C3 Capacitor, ceramic, 4700pf, 20%, 1KV 204721
c7 Capacitor, Tantalum, 2,2uf, 20%, 16VDC 232252
£5,12.17 Capacitor, Tantalum, 22uf, 20%, 15VDC 232261
01,2 Diode, 1N6263; 600019
03,5,6 Diode, Silicon, 114148 600003
D& Diode, 1NLOO6, 300 PIV 600001
Q2 Transistor=NPN, MPS-A13; Darlington 620002
Transistor=PHP, 2NL126 622001
Aural alarm; 8-16VDC, P.C. pins 710024
Potentiometer, Trim, 10K, 20%, 0.5w, 1 turn 391034
Potentiometer, Trim, 100K, 203, 0.%+v, 1 turn 351043
Potentiometer, Trim, 1M, 208, 0.5w, 1 turn 391052
Resistor, Ladder Network, 8-Bit 352531
Potentiometer, Trim, 10K, 102, 15-20 *urns 391031

Switch, rotary, 2P5 pos. 560003




Starting Serial No., 8218

SCHEMATIC PART

REFERENCE DESCRIPTION NUMBER
$2 Switch, DPDT Toggle; P.C. Mtg. 530010
ut,2 Quad Nand Gate 40118 630002
u3 b-bit, up/down Counter 45168 630023
vk, 17,28 Quad Nor Gate 40018 630001
us 12-Stage Binary Counter 4040 630008
u7,15 Dual comparator, 3290 640021
usd,27 7-Stage Binary Counter, L024B 630009
us, 21 Dual BCD Counter 630007
U10,11,22,23 BCD to 7-segment decoder/driver 45118 630011
ule Operational Amplifier CA 3160 640017
u18,19,20 Time Base, 50/60 Divider, 45668 630024
u26 Timer, Low Power, 7355 640028
11,2,3,4 Digit Display; 7-seg. common cathode 680019
J3,45 Connector, P.C. male, 6-pin straight . 780001
Jb Connector, 3-pin; P.C. board mtg, 7800138
P7 Plug, 2-pin, Cable; female housing 780046
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CALIBRATION

CAUTION: Calibration should be performed only by qualified personnel. Any
damage to or modification of this instrument during attempts to
calibrate it will void the warranty (see page 25).

The procedure described may be used for calibrating all monitors having
seriai numbers 6417 and higher.

In order to calibrate the XenoGard, a known activity of xenon-133 must be
put into the known volume of the instrument, thus providing a known concen=
tration of xenon-133.

PREPARATION:

The XenoGard cover is held in place by four screws, two on each side of the
unit, When these are removed, the cover is removed by pulling it upward,

With the front of the unit facing the operator, the main PC circuit board is
in a vertical position, close to the front panei. The rear of this circuit
board has three potentiometers which can be adjusted with a small screwdriver,
The one on the right sets the alarm and should require no adjustment. The
center one is the meter-adjust potentiometer, the one whose setting deter-
mines the calibration being discussed here. The left potentiometer adjusts
the MPC-HRS reading (see Figure 1).

VOLUME :

The volume used is the total internal volume of the instrument's gas handling
system, consisting of the entrance nozzle, a flexible tube leacing to the GM
chamber, the chamber itseif, the outlet plenum leading to the blower, and the
blower itself., The total volume is 1284 cc., To seal off this volume (see
Figure 1), use masking tape (or other non-porous type) tu tape a non=porous
card (plastiz, metal, or similar material) over the 3-inch diameter outlet
opening in the back panel of the XenoGard, Be careful in taping to close off
all cracks, slits or other openings. I|f the blower protective grid is removed
to provide better access to the opening, replace the screws before taping be-
gins since they are also used tq tighten the blower against the back panel.

At the front panel of the machine, remove the filter from the inlet, replacing
the nozzle. The opening may then be sealed by a rubber or cork stopper, size
#4, Since it will be necessary to inject gas into the system, we suggest
forcing a long, heavy needle (14", 15 gauge) through the stopper before
pushing it into the nozzle. :

ACTIVITY:
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