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PORTARLE RATTERY-FREE CHARGER FOR
RADIATION DOSIMETERS

Rackground of the Invention

This invention relates generally fo devices for electrically
charging radiation dosimeters and more particularly to mapua]]y
operated charge-generators for use with dosimeters of the
e]ectrometef—tybe. This invention is a result of}a.contract with the
United States Nepartment of Energy.

As is we]] known, electrometer-type dosimeters reqﬁire charging to
selected degree before use and re-charging after extended storage or
exposure to radiation. There is a‘continuing need for a manually
operated, portable dosimeter charger which is reliable, rugged, and
relatively inexpensive. U. S. Pateﬁt 4,247,775, which issued to

S. Kronenberg on January 27, 1981, discloses a dosimeter charger in which

.a charging voltage is produced by manually generating a force which is

applied to a piezoelectric crysfa]. Electrometer-type dosimeters and
battery-operated chargers therefor are described in various

publications, such as the following: Repair and Maintenance Manual for

‘Civil Nefense Padiological Instruments, Vol. 4, Office of Civil

Defense, Washington, D.C. This manual is incorporated herein by reference.
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Summary of the Invention

Accordingly, it is an object of the invention to provide ner]
electfical charging apparatus for dosimeters.

It is another objeét to provide a manually opérated, battery-free
portable charger for electrometer-type dosimeters. ‘

It is another object to provide a dosimeter charger which is com-
posed throughout of readily available components and which can be
stored for long periods without deterioration.

It is another object to provide a ré1ative1y inexpensive dosimeter
charger deéigned for one-handed support and operation.

Other objects and advéntages will be made evident hereinafter.

In one aspect, the invention is a dosimeter-chargin§ apparatus
which includes a housing which carries means for supporting a dosimeter
énd contact means for impressing a charging-voltage across the sup-
ported dosimeter. The housing carries a movable element for mechani-
cally operating a charging system. Mounted in the housing is a
charging system which incorporates a magnetic Toop including a per-
manent magnef and a segment wﬁich is mounted for movement by said ele-
ment bétween a loop-open position and a loop-closed position. A coil
is 1ndu§tively coupled with the Toop to generéte voltage pulses when
the movable segment opens and closes the loop. The charging C%rcuit
includes an electrical circuit for 1mpressing‘the inductively generated
pulses across the above-mentioned contact means. In a preferred
embodimenf, the charging circuit includes a fifst capacitor in series

with the coil. The circuit also includes a diode pump comprising first
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" and second diodes, the second diodeAbeing connected across-the series

combination of the coil and first capécitor; The cathode of the secondA
diode is connected to the first capacitor. A second capacitor is con-
nected across the‘aforementioned pair of contacts and across the pump to
integrate pulses generated by the coil. Thus, an impulse voltage edua]
to the ﬁeak-to-peak voltage is impressed across the second capacitor

and across the dosimeter.

Description of the Drawings

Fig. 1 is a sectional side view of a dosimeter-charger designed in

accordance with the invention and an electrometer-type dosimeter

mounted for charging by the same, and

Fig. 2 is an electrical diagram of a charging system incorporated
in the charger shown in Fig. 1.

Detailed Description of the Invention

The embodiment of the invention shown in Fig. 1 includes a metal
housing 5 which defines a chamber 7. The housing is provided with a
handle 9 and with an external mount 11 for supporting an electrometer-
type dosimeter 13 to be charged; The dosimeter shown is of conven-
tional design and includes a barrel 15 fitted at one end with an
eyepiece lens (not shown) and at the other with a charging pin 17
extending through a transparent seal 19. The dosimeter may, for
example, be Model CD V-;30, manufactured by the Bendix Corporation.

The dosimeter mount 11 includes a tubular adaptor 21 having a lens
23 fitted in an gnd thereof and containing a spring 25 for urging a
transparent disc'27 toward the other end of the fitting. As shown, the

charging-pin end of the dosimeter inserted is in the adaptor to displace
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the disc inwardly._the charging pin‘fitting in a central recess in the
disc and making contact with'a metal insert 29 extending therethrough.
The dosimeter is locked in this position by any suitable means, such as
a bayonet fitting cohprising lugs (e.g.;'31) engaging J-shaped slots
(e.g..'33) formed on the end of the dosimeter. With the dosimeter so
mounted, there is electrical continuity between the dosimeter barrel 13
and the housing 5 (ground). | »

Mounted in the chamber 7'is a charging system 35. As shown in
Figs. 1 and 2, the system comprises a 3oop 37 of soft iron of other
magnetic material, the loop.including a permanent magnet 39 for
establishing a magnetic flux therein. The Toop includes a movable -
segment 41 for se]ective1y opening and completing the loop. In the
illustrated embodiment, the segment is mounted to pivot about a pin 42
and is coupled to a pivoted trigger 43 which extehds out of the housing

and into a region defined by a trigger guard 45. As éhown in Fig.'l, a

» spring 47 biases the trigger to a position where it maintains the

segment in a loop-closed position. Retraction of the trigger pivots
the segment to a first loop-open position where the magnetic éircuit
through the loop is open (incomplete). Further retraction of the
trigger moves the segment to a second loop-open position where the

trigger contacts the actuating pin of a switch 49, referred to"

~ subsequehtly. As shown, a coil 51 is wound about a leg 52 of the

magnetic loop to generate induced voltages when the segment 41 opens
Toop 37 and ¢loses 1o00p 37. |
Referring principally to Fig. 2, a capacitor 53 is connected in

series with the coil 51. The resulting cdmbination 51,53 is connected
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across a diode 55, the capacitor being connected directly to the
céthode of that diode. Diode 55 and a second diode 57 are connected as
a diode‘pump. As shown, the-anode of diode 57 is~connected.to the
dosimeter charging pin 17 by a 1ead 59 which is passed through a tubu-
lar insulator 61 extending through the housing wall and is connected to
the metal insert 29 (Fig. 1). The aforementioned switch 49 is con-
nected to a capacitor 65 and is springébiased to a position where it
shorts the capacitor to ground. When its actuating pin is depressed,
the switch connects capacitor 65 in pafa]le] with capacitor 63.

In a typical operation, the dosimeter to be charged is mounted to

‘the chargér as described. When so mounted, the dosimeter is in circuit

with the output of the charging system. While viewing the dosimeter
scale, the oberator'pumps the trigger 43 as required to charge the
dosimeter and bring the hairline (fiber) to zero position on the scale.

That is, the operator repeatedly retracts and moves the trigger between

" the released position and the first Toop-open position. Each time the

segment 41 opens the magnetic loop, the magnetic field about the coil
collapses, generating a voltage pulse across the coil 51. The voltage

pulse charges capacitor 53 and, being blocked by diode 55, is transferred

-thrOugh diode 57 to capacitor 63 and the charging pin of the dosimeter.

wﬁen the segment 41 re-closes the magnetic loop, a pulse of opbosite
polarity i; induced. in the coil; this pulse is blocked by diode 57 but
is conducted through diode 55, effectively discharging capacitor 53.
Repeafed operation of fhe trigger in this manner incrementally
increcases the cﬁarge on capacitor 63, and the resulting integrated

potential (equal to the peak-to-peak generated voltage) is impressed

- across the dosimeter.
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In the event the operator overcharges the dosimeter (i.e., the
hair]fne assumes a position below zero on the scale), he further
retracts the'trigger to ‘the above-mentioned second loop-open position
where the éwitch 49 is depressed and connects the capacitor 63. By
repeatedly actuating Fhe switch 63 with the trigger, the operator
alternately transfers charge from capacitor 63 to capacitor 65 and °
djscharges the latter until the hairline ié at zero. The dosimeter
then is ready for use.

The above-described dosimeter charger meets the need for an

efficient, rugged, and reliable charger which is compact and has a Tong

‘storage life. It may be used by non-technical personnel. The charger

is well suited for mass production at comparatively low unit cost. The
novel charging system generates the required high voltage with readily
available components and avoids the need for piezoelectric crystals.
The mechanical parts can be readily fabricated by a machinist or they
may be provided in the form of injection-molded plastics and stamped
metals.

The foregoing description of a preferred embodiment of the inven-

tion has been presented for the purposes of illustration and is not

“intended to be exhaustfve or to limit the invention to the embodiment

disclosed. It is intended that the  invention be defined by the

appended claims.
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PORTARLE RATTERY-FREE ‘CHARGER FOR
RADIATION DOSIMETERS

Abstract of the Disclosure

This invention is a novel portab1é gharger for dosimeters of the
electrometer type. The chérger does not require batteries or
piezoelectric crystals and is of rugged constructfon. In a preferred
embodiment, the charge includes a housing which carries means for
mounting a dosimeter to be charged. fhe housing also iﬁcludes contact
means for impressing a charging voltage across the mounted dosimeter.
Also, the housing carries a trigger for operating a charging system
mounted in the housing. The charging system includes a magnetic loop
including a permanent magnet forvestablishing a magnetic field through
the loop. A segment of the loop is coupled to the trigger for movement
thereby to positions opening and closing the loop. A coil inductively
coupled witﬁ the loop generates coil-generated voltage pulses when the
trigger is operated to open and close thé loop. The charging system
includes an electrical circuit for impréssing voltage pulses from the
coil across a capacitor for fntegrating the pulses and applying the
resulting integratéd voltage across the above-mentioned contact means |

for charging the dosimeter.
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