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SECTION 1
GENERAL DESCRIPTION

1. PURPOSE OF THE MODEL 570 CONDENSER R-METER.

The Victoreen Model 570 Condenser R-Meter is an a. c. operated
instrument for the rapid and accurate measurement of total X-ray dosage
in international roentgens. It may also be used in conjunction witha
suitable timing device to determine average X-ray intensity.

2. GENERAL DESCRIPTION.

The Victoreen Model 570 Condenser R-Meter consists of an a.c.
operated d.c. power supply, a complete dust-tight electrometer with its
viewing microscope system, a lighting system for the microscope and the
"On-Off" indicating light, and necessary operating controls. All are
contained in a metal case. Projecting from the top of the case are the
two operating controls and the viewing microscope.

The Condenser R-Meter is used with interchangeable ionization chambers
identical to those used with the previous Model 70 R-Meter. A chamber
consists of an ionization chamber connected in parallel with a fixed
capacitor. The capacitor is contained in a metal cylinder with a coaxial
connector formed at one end, and the ionization chamber at the other.
Only the ionization chamber, called a '"thimble", is sensitive to X-ray
radiation in the normal X-ray therapy ranges. The most accurate
chambers use a red nylon, air-equivalent thimble. A protecting metal
cap is provided to fit over the comnector end of the chamber to prevent
ion collection by the contacts, and to keep dust from the insulators. The
full scale sensitivity is marked on the barrel of each chamber.

Numerous other chambers, covering a broad range of energy and total
dose conditions, may also be used with the Model 570 Condenser R-Meter.
For example, measurement of the lower X-ray energies, used in contact
therapy, is accomplished by using a chamber with a very thin mylar
window. Thick wall chambers are available for accurate measurement of
high energy radiation from such sources as Cobalt 60, Radium and super-
voltage X-ray machines. The following table provides a summary of the
operating specifications for the various chamber types.

The carrying case, in addition to providing a convenient means of safely
transporting the instrument, includes a storage space for six extra
chambers, spare fuses, lamps, dessicator and instruction manual.
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SECTION II
THEORY OF OPERATION

1. THE CHAMBER.

The chamber consists of a polystyrene capacitor connected in parallel
with an ionization chamber. With the chamber inserted in the bayonet-
type socket of the Condenser R-Meter, contact is made to the body and
the central electrode of the chamber. The chamber is charged by
operation of the charger controls, and the charge is measured by the
electrometer.

The principle of operation of the chamber is as follows: The charger-
electrometer unit of the Condenser R-Meter charges the ionization
chamber to a predetermined voltage as indicated by the "O'" position of
the electrometer. When the active volume, or thimble portion of the
chamber, is placed in an X-ray field, the air in the thimble is ionized in
proportion to the X-ray intensity. The ions, or charged particles, are
attracted to the oppositely charged electrode of the chamber. Ionmigration
to the electrodes reduces the charge held by the capacitor, thus reducing
the potential difference across its electrodes. The electrometer measures
this potential, and by careful calibration, the scale reading for this
potential is made equivalent to the X-ray dosage to which the chamber has
been subjected. This exposure is read directly on the scale in roentgens.

In order that the chamber will have the same response over a wide range
of energies, it has been designed so that the thickness and composition
of the wall and electrode materials produce air-equivalentenergy response.

2., THE ELECTROMETER.

Figure 1, page 5, is a simple drawing of the string electrometer used in
the Model 570 Condenser R-Meter., The charge is applied to the horse-
shoe shaped string support and the deflecting electrode. This horseshoe
type of electrometer construction eliminates the need for any adjustment
of the string by the user.

The string is a platinum-coated quartz fiber, and is soldered at each end
to the horseshoe support, The deflecting electrode is a long screw which
projects from the side of the electrometer housing, This screw is
adjustied so that the quartz fiber movementis linear with potential across
the scale. Because the charge on the quartz fiber and the deflecting
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electrode are opposite in sign, an electrostatic attractive force results.
This force moves the quartz loop toward the deflecting electrode against
the spring action of the quartz loop itself. The attractive force is
proportional to the charge, and the movement of the quartz fiber is
proportional to the force. This principle is utilized to form a direct
reading voltage indicator, or string electrometer. The movement of the
string is optically magnified, and its relative position appears as a fine
shadow line on the illuminated scale viewed through the microscope.
Calibration is accomplished hy varying the magnification of string
movement. The scale reads directly in roentgens. Figure 2, page 6,
shows the schematic wiring diagram of the Model 570 Condenser R-Meter.

3. THE CHARGING CIRCUIT.

NOTE: All symbol designations refer to the schematic diagram on page 6.
When the "Zero Set-Off' control is positioned at "Zero-Set', switch
(S1) is closed and the d.c. power supply is ""On'. The potential from the
d.c. power supply is connected to the electrometer and chamber socket
by turning the ''Discharge-Charge' control towards ''Charge'. This
makes an electrical connection between switch (S2) and (O1), With (S2)
and (O1) connected, the potential to the electrometer and the chamber
socket, can be varied by adjusting the ''Zero Set-Off' control. This
actuates potentiometer (R2). When the '"Discharge-Charge' control is
at rest position switch (S2) and (O1) no longer make contact and the
power supply is disconnected from the electrometer and chamber socket.

4., THE DISCHARGING CIRCUIT.

To remove the voltage from the electrometer and chamber circuit turn
control "Discharge-Charge' towards '"Discharge". This connects (O1)
to switch (S3) shorting the electrometer and chamber socket.



MCROSCOPE o

SHADOW OF STRING

Figure 1. Principle of Electrometer
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SECTION III
OPERATION

1. OPERATION OF MODEL 570 CONDENSER R-METER.
a. CHARGING.

(1) Turn instrument on by turning knurled control (A) toward zero
set. Indicating light will glow red.

(2) Remove the black plastic guard from the thimble end of chamber.

(3) Remove the chamber cap from the chamber.

(4) Remove dust cover from the bayonet-type socket of the R-meter.

(5) Insert the chamber in the bayonet-type socket of the instrument
in the following manner:

(a) Position chamber in socket so that contact locking pin fits
into pin guide.

(b) Press and turn chamber in socket, spring action locking
device will hold chamber in place. The chamber is now making contact.

(6) Turn knurled control (B) toward ""Charge' against stop.

(7) Hold control (B) toward "Charge' against stop and at the same
time look into viewing microscope and rotate control (A) until string
reaches the "O'" position and then release the charging wheel (B).

(8) Remove the chamber from the socket.

(9) Replace the chamber cap over the connection end of chamber.

(10) Replace dust cover over bayonet-type socket of the instrument.

b. EXPOSURE.

The chamber may now be exposed so as to measure the X-ray dosage.
The chamber may be operated in any position and inserted into body
cavities or phantoms. By the use of a suitable timing device, the average
X-ray intensity may be determined.

c. READING.

(1) Remove the chamber cap.

(2) Position chamber in bayonet-socket of the R-meter so that
contact pin does NOT mate with pin guide, then insert chamber into socket
until contact pin stops outside the bayonet-socket of the instrument. With
chamber in this position the contact pin functions as a stop and avoids
accidental discharge.

(3) Adjust the electrometer to "O'" as before (steps 6 and 7) by
operation of controls (A) and (B).

(4) Insert chamber completely into bayonet-type socket so that
contact is made. (Outlined in a. CHARGING, Step 5).
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(5) Read the X-ray dosage directly on the scale corresponding to
the value engraved on the chamber.

(6) For greater accuracy, correct the reading for temperature and
barometric pressure using the correction chart on page 11.

2. NOTES ON OPERATION,

a. It is imperative that the chamber cap be placed over the connection
end of the chamber during irradiation. Error in measurement will result
if this precaution is not observed.

b. The chamber cap should also be in place over the connection end
of the chamber when the instrument is not in use. This keeps dust and
dirt off the insulator.

c. The R-meter and chambers should be stored and operated in a
dust-free room if possible, and should never be exposed to temperatures
below 0° F, and over 100° F, Chamber caps, thimble guards, and socket
dust cover should be tightly in place and removed only when necessary.



*'DISCHARGE"’
““CHARGE"

Figure 3. Operating Controls and Fuse Replacement.



CHAMBER CAP

THIMBLE
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CHAMBER
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Figure 4. The Chamber
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SECTION IV
MAINTENANCE

1. MAINTENANCE NOTES ONTHE MODEL 570 CONDENSER R-METER.

The line fuse (F1), tube (V1), and the lamp (I1) are the only components
likely to become defective. Access to these components may easily be
gained by unscrewing the cap located in the middle of each side plate and
removing the side plates. The instrument should be unplugged from the
a.c. line before removing the sides.

a. FUSE REPLACEMENT,

(1) Remove side plates.

(2) Unscrew cap marked fuse, Figure 3, page 9.
(3) Remove the fuse and replace.

(4) Reassemble.

b. TUBE REPLACEMENT,

(1) Remove side plates.

(2) Remove tube shield.

(3) Remove tube and replace, Figure 5, page 16.
(4) Replace tube shield.

(5) Reassemble,

c. LAMP REPLACEMENT.

(1) Remove side plates.

(2) Unscrew the lamp from its socket and replace the lamp.

(3) Turn instrument on and look into viewing microscope. If the
scale is not uniformly illuminated, the lamp position has been moved.
While looking into the viewing microscope position lamp and socket until
the scale is fully and uniformly illuminated, then tighten nut which holds
lamp socket in place.

(4) Turn instrument off and reassemble.

d. ELECTRICAL INSULATION,

Rapid discharge of the electrometer is the result of electrical leakage.

(1) Check by charging the electrometer to '"O'" with the chamber
removed. In six hours the discharge should not exceed an indicated 5r
on the 25 r scale.

12



(2) If the leakage is excessive, remove fibers or lint from inside
surface of the bayonet-socket with a clean moisture-free air stream. An
ear syringe is suitable for this purpose.

(3) Clean the inside surface of the bayonet-socket by wiping it with
absorbent cotton wrapped around asmall stick and moistened in pure ethyl
alcohol.

(4) Re-check Step 1.

(5) If the leakage is still excessive return the instrument to the
manufacturer for repair.

2, MAINTENANCE NOTES ON THE CHAMBER.

The most common trouble is electrical leakage, however, most of this
trouble can be avoided by keeping the chamber insulator clean and dust-
free. Avoid touching the insulator. To check for leakage charge the
chamber to "O", remove from the instrument and place chamber in a
radiation-free locationfor 24 hours. Then re-read by following procedure
as outlined under Section I, ¢, READING, The discharge should not
exceed one minor division of the scale.

If the leakage exceeds this limit, blow off any dust or lint that may have
accumulated on the chamber insulator with a stream of clean, dry air.

If leakage still persists, the chamber should be returned to the manu-
facturer.

3. GENERAL PERFORMANCE CHECK.

A check on calibration is not possible without primary standards of
measurement for comparison. However, a rough indication of whether
or not the instrument is operating properly may be obtained by the
discharge check. This check indicates any gross misalignment of the
electrometer and any shift of the electrometer or chamber tube
capacitance. An accurate constancy check can be obtained by exposure
to a long half-life radioactive source in an accurately reproduceable
geometry, The 540B radium standard is designed specifically for this
purpose.

a. DISCHARGE CHECK.

(1) Remove the chamber cap from the chamber.

(2) Insert the chamber in the bayonet-type socket of the R-Meter
so that contact is made. As previously explained in Section III, Step 5,
under a. CHARGING.
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(3) Charge the instrument to the "0'" position (extreme left end of
the scale) by operation of the charge controls.

(4) Remove the chamber part way so that the contact pin is on the
outside of the bayonet-type socket, as for Step 2, under c. READING.,
Section ITI,

(5) Discharge the electrometer by turning control (B) towards
discharge and then release the knurled control. When the electrometer
is completely discharged the quartz fiber is not visible on the scale.

(6) Re-insert chamber so that contact is made. See Step 2 of this
Section.

(7) The string moves to a point on the scale that may be used as a
reference point to check the constancy of the instrument. This point
should correspond to the reading indicated for the particular chamber
used, in the Discharge Check Reference Data appearing in the manual
supplied with the instrument,

It should be noted again that the discharge check will not necessarily
indicate shift of calibration.

4. MANUFACTURER'S ADJUSTMENTS.

Each Condenser R-Meter is carefully calibrated at the Victoreen plant
before shipment. Every instrument is also adjusted to have identical
capacitance. The screw, focus of the string, and the electrometer
housing as well as the thimble on the chamber, should never be moved
under any circumstances., Even the smallest altering of these adjustments
destroys the accuracy of the instrument.

To preserve the high accuracy of your measurements it is recommended
that the instrument be returned to the Victoreen plant once a year for
recalibration and preventative maintenance.

SECTION V
LIST OF REPLACEABLE PARTS

SYMBOL PART

DESIG. DESCRIPTION NO. QTY.
Cl Capacitor: .1ufd; 600V 21-283 1
C2 Capacitor: .001 ufd; 600V 21-308 1
El Contact Wire 570-68 2
E2 Lamp Socket 570-32 1
E3 Switch Insulator 570-50 1
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SYMBOL
DESIG.

E4
E5
F1
H1
H2
I1
12
13
14
I5
16
N1
0]}
02
03
04
05
06
o7
08
09
o10
011
0o12
0o13
014
O15
O16
o117
018
R1
R2
R3
R4
T1
Vi
CR1
CR2

LIST OF REPLACEABLE PARTS (Cont'd,)

DESCRIPTION

Line Cord and Plug
Insulated Terminal

Fuse: 250V; 1/4 amp

Sight Tube Nut

Side Connector Cap

Pilot Lamp: 6-8V

Ocular Lens

Objective Lens

Eye Piece Lens

Quartz Fiber Assembly (Coated)
Ocular Lens

Scale

Sight Tube Cap

Sight Tube Holder

Objective Spacer
Electrometer Housing
Retainer Ring

Electroscope Insulator
Electroscope Locking Plate
Objective Body

Retainer Ring

Green Disc

Scale Ring

Scale Spacer Ring

Paper Washer

Lens Spacer

”OH Ring

Tube Shield

Sight Tube

Case Side

Resistor: 900Q; 10W; £10%
Potentiometer; 5 Meg
Resistor: 10 Meg; .5W; £10%
Resistor: 22 Meg; .5W; £10%
Transformer

Tube: OB 2

Selenium Rectifier

Selenium Rectifier
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PART
NO.

570-94
26-2
19-8
570-26
570-42
17-17
187-64
70-34
541-7
570-30
70-65
570-6
570-18
570-89
70-37
570-60
570~-21
570-44
570-45
570-53
187-13
570-23
70-73
70-68
44-15
70-67
46-18
34-4
570-56
570-57
185-1103
22-1009
185-34
185-275
14-10
35-68
532-6
52-38

QTY.
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Figure 5.

Referenced Illustration and Tube Replacement.
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