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PORTARLE RATTERY-FREE CHARGER FOR 
RADIAT ION DOSIMETERS 

R-ackground o f  the Invention 

This  i n v e n t i o n  re1 ates general l y  t o  devices fo r  e l e c t r i c a l l y  

5 charging r a d i a t i o n  dosimeters and more p a r t i c u l a r l y  t o  manual l y  

operated charge-generators fo r  use w i t h  dosimeters of the 

e lect rometer- type.  This  i n v e n t i o n  i s  a r e s u l t  o f  a  con t rac t  w i t h  the  

Un i ted  States Department o f  Energy. 

As i s  we1 1 known, e l  ectrometer- type dosimeters r e q u i r e  chargi  ng t o  

10 selected degree before use and re-charging a f t e r  extended storage o r  

exposure t o  r a d i a t i o n .  There i s  a con t i nu ing  need f o r  a manually 

operated, po r tab le  dosimeter charger which i s  r e l i a b l e ,  rugged, and 

re1  a t i v e l y  inexpensive. I l .  S. Patent 4,247,775, which issued t o  

S. Kronenberg on January 27, 1981, d isc loses  a dosimeter charger i n  which 

15 a charqing vo l tage i s  produced by manually generat ing a force which i s  

appl i e d  t o  a p i e z o e l e c t r i c  c r y s t a l  . E l  ectrometer-type dosimeters and 

bat tery-operated chargers t h e r e f o r  a re  described i n  var ious 

pub l i ca t i ons ,  such as the  fo l l ow ing :  Repair and Maintenance Manual f o r  

C i v i l  Defense .Radiological Instruments, Vol. 4, O f f i c e  o f  C i v i l  

20 Defense, Washington, D.C. Th is  manual i s  incorporated he re in  by reference. 



Sumnary o f  the Invention 

Accordingly ,  i t  i s  an o b j e c t  of the  i n v e n t i o n  t o  p rov ide  novel 

e l  e c t r i c a l  charg i  ng apparatus f o r  dosimeters. 

It i s  another ob jec t  t o  p rov ide  a manually operated, b a t t e r y - f r e e  

5 por tab l  e charger fo r  e l  ectrometer- type dosimeters. 

I t i s  another ob jec t  t o  p rov ide  a dosimeter charger which i s  com- 

posed througtiout o f '  r e a d i l y  a v a i l  ab le  components .and which can be 

. s to red  f o r  long per iods w i thout  d e t e r i o r a t i o n .  

I t i s  another o b j e c t  t o  p rov ide  a r e l a t i v e l y  inexpensive dosimeter 

,I0 charger designed f o r  one- handed support and ope ra t i  on. 

Other ob jec ts  and advantages w i l l  be made ev ident  he re ina f te r .  

I n  one aspect, the i n v e n t i o n  i s  a dosimeter-charging apparatus 

which inc ludes  a housing which c a r r i e s  means . f o r  support ing a dosimeter 

and contac t  means f o r  impressing a charging vol tage across the  sup- 

15 por ted dosimeter. The housing c a r r i e s  a movable element f o r  mechani- 

ca l  l y  opera t ing  a charging system. Mounted i n  the housing i s  a 

charging system which incorpora tes  a magnetic loop i n c l u d i n g  a per- 

manent magnet and a segment which i s  mounted f o r  movement by said e le -  

ment between a loop-open p o s i t i o n  and a loop-c l  osed pos i t i on .  A c o i l  

20 i s  i n d u c t i v e l y  cn~rpled w i t h  the l oop  t o  generate vo l tage pulses when 

t h e  movable segment opens and c loses  the  loop.   he charging c i r c u i t  

i n c l  udes an e l e c t r i c a l  c i r c u i  t f o r  impressing the i n d u c t i v e l y  generated 

pulses across the above-mentioned contac t  means. I n  a p re fe r red  

embodiment, the charging c i r c u i t  inc ludes  a f i r s t  capac i to r  i n  s e r i e s  

25 w i t h  the  c o i l  . The c i r c u i t  a1 so inc ludes  a diode pump comprising f i r s t  



and second diodes, the  second d iode being connected across. the se r ies  

combinat ion o f  the c o i l  and f i r s t  capac i to r .  The cathode o f  the  second 

d iode i s  connected t o  the F i r s t  capac i to r .  A second capac i to r  i s  con- 

nected across the aforementioned p a i r  of contac ts  and across the pump t o  

i n t e g r a t e  pul ses generated by the, c o i l  . Thus, an impul se vo l tage equal .. 

t o  the peak-to-peak vo l tage i s  impressed across the second capac i to r  

and across the  dosimeter. 

~ e s c r i ~ t i o n  o f  t h e  Drawings 

Fig.  1 i s  a sec t iona l  s ide  view o f  a dosimeter-charger designed i n  

accordance w i t h  the i n v e n t i o n  and an e lect rometer- type dosimeter 

mounted f o r  charging by the same, and 

F ig .  2 i s  an e l e c t r i c a l  diagram of a charging system incorporated 

i n  .the charger shown i n  Fig. 1. 

.De ta i l ed  D e s c r i p t i o n  o f  t h e  I n v e n t i o n  

The embodiment o f  the i n v e n t i o n  shown i n  F ig.  1 inc ludes  a metal 

housing 5 which de f ines  a chamber 7. The housing i s  provided w i t h  a 

handle 9 and w i t h  an ex terna l  mount 11 f o r  support ing an electrorneter- 

t ype  dosimeter 13 t o  be charged. The dosimeter shown i s  o f  conven- 

t i o n a l  design and inc ludes  a b a r r e l  15 f i t t e d  a t  one end w i t h  an 

eyepiece l e n s  (no t  shown) and a t  the  o the r  w i t h  a charging p i n  17 

extending through a t ransparent  seal 19. The dosimeter may, f o r  

exampl e, be Model' CD V-730, manufactured by the  Rendix Corporation. 

The dosimeter mount 11 inc ludes  a tubu la r  adaptor 21 having a l ens  

23 f i t t e d  i n  an end thereof  and con ta in ing  a spr ing  25 f o r  u rg ing  a 

t ransparent  d i s c  27 toward the o the r  end o f  the  f i t t i n g .  As shown, the 

charg ing-p in  end o f  the  dosimeter i nse r ted  i s  i n  the adaptor t o  d i sp lace  



- 4 -  . .  
t t h e  d i s c  inwardly ,  the charging p i n  f i t t i n g  i n  a c e n t r a l  recess i n  the 

d i s c  and making contac t  w i t h  a metal i n s e r t  29 extending therethrough. 

The dosimeter i s  locked i n  t h i s  p o s i t i o n  by any s u i t a b l e  means, such as 

a bayonet f i t t i n g  comprising l ugs  (e.g., 31) engaging J-shaped s l o t s  

.5 (e.g., 33) formed on the end o f  the  dosimeter. With the  dosimeter so 

mounted, there  i s  e l e c t r i c a l  c o n t i n u i t y  between the  dosimeter b a r r e l  13 

and the  housing 5 (ground). 

Mounted i n  the chamber 7 i s  a charging system 35. As shown i n  

Fi'gs. 1 and 2, the system comprises a loop 37 o f  s o f t  i r o n  o r  o the r  

10 magnetic m a t e r i a l ,  the 1oop. inc lud ing  a permanent magnet 39 f o r  

e s t a b l i s h i n g  a magnetic f l u x  there in .  The loop inc ludes  a movable. 

segment n l  f o r  s e l e c t i v e l y  opening and complet ing the loop. I n  the  

i l l u s t r a t e d  embodiment, the segment i s  mounted t o  p i v o t  about a p i n  42 

and i s  coupled t o  a pivoted. t r i g g e r  43 which extends out o f  the housing 

15 and i n t o  a reg ion  de f ined by a t r i g g e r  guard 45. As shown i n  Fig. 1, a 

s p r i n g  47 b iases the  t r i g g e r  t o  a p o s i t i o n  where i t  main ta ins  the 

segment i n  a loop-closed pos i t i on .  Re t rac t i on  o f  the t r i g g e r  p i v o t s  

t h e  segment t o  a f i r s t  loop-open p o s i t i o n  where the magnetic c i r c u i t  

through the loop i s  open ( incomplete).  Fur ther  r e t r a c t i o n  o f  the 

20 t r i g g e r  moves the segment t o  a second loop-open p o s i t i o n  where the  

t r i g g e r  contac ts  the  ac tua t i ng  p i n  of a swi tch 49,  r e f e r r e d  t o  

subsequently. As shown, a c o i l  51  i s  wound about a l e g  52 o f  the 

magnetic l oop  t o  generate induced vol tages when the segment 41 opens 

l o o p  37 and c loses l oop  37. 

25 Re fe r r i ng  p r i n c i p a l l y  t o  F ig.  2, a capac"i tor 53 i s  connected i n  

s e r i e s  w i t h  the  c o i l  51. The r e s u l t i n g  combination 51,53 i s  connected 
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across a d iode 55, t h e  c a p a c i t o r  be ing  connected d i r e c t l y  t o  the  

cathode o f  t h a t  diode. Diode 55 and a second d iode  57 a r e  connected as 

a d i ode  pump. As shown, the. anode of d iode  57 i s  connected.  t o  t h e  

dos imeter  charg ing  p i n  17 by a l ead  59 which i s  passed through a tubu- 

5' l a r  i n s u l a t o r  6 1  ex tend ing ' l h rough  t he  housing w a l l  and i s  connected t o  

t h e  metal  i n s e r t  29 (F ig .  1 ) .  The aforement ioned sw i t ch  49 i s  con- 

nected t o  a  c a p a c i t o r  65 and i s  sp r ing-b iased  t o  a  p o s i t i o n  where i t  

sho r t?  t he  c a p a c i t o r  t o  ground. When i t s  a c t u a t i n g  p i n  i s  depressed, 

t h e  sw i t ch  connects c a p a c i t o r  65 i n  para1 1 e l  w i t h  c a p a c i t o r  63. 

10 I n  a  t y p i c a l  opera t ion ,  t h e  'dosimeter t o  be charged i s  mounted t o  

. t h e  charger  as descr ibed.  When so mounted, the  dos imeter  i s  i n  c i r c u i t  

w i t h  t he  o u t p u t  o f  t h e  charg ing  system. Whi le  v iew ing  t h e  dos imeter  

sca' le, t he  operator.pumps t he  t r i g g e r  43 as r e q u i r e d  t o  charge t he  

dos imeter  and b r i n g  t h e  h a i r l i n e  ( f i b e r )  t o  zero p o s i t i o n  on t he  sca le .  

15 That  i s ,  t he  ope ra to r  r epea ted l y  r e t r a c t s  and moves t he  t r i g g e r  between 
. . 

. t h e  re leased  p o s i t i o n  and t he  f i r s t  l oop -open .pos i t i on .  Each t ime the  

segment 41  opens the  magnet ic loop, t he  magnet ic f i e l d  about the  c o i l  

co l lapses ,  genera t ing  a vo l t age  pu lse across t h e  c o i l  51. The vo l t age  

p u l s e  charges c a p a c i t o r  53 and, be ing  b locked by d iode  55, i s  t r a n s f e r r e d  

20 through d iode  57 t o  c a p a c i t o r  63 and the  charg ing  p i n  o f  t h e  dosimeter.  

When the  segment 4 1  re - c l oses  t h e  magnet ic loop, a  pu l se  of oppos i t e  

p o l a r i t y  i s  induced. i n  the  c o i l ;  t h i s  pu lse  i s  b locked by d i ode  57 b u t  

i s  conducted through d iode  55, e f f e c t i v e l y  d i scha rg ing  c a p a c i t o r  53. 

Repeated ope ra t i on  o f  t he  t r i g g e r  i n  t h i s  manner i nc remen ta l l y  

25 , i n c r cascs  ' thc  charge on c a p a c i t o r  63, and t h e  r e s u l t i n g  i .n tegra tcd  

p o t e n t i  a1 (equal t o  t he  peak- to-peak generated vo l t age )  i s  impressed 

across t h e  dosimeter.  



I n  the event the operator  overcharges the dosimeter (i.e., the  

h a i r 1  i n e  assumes a p o s i t i o n  below zero on the  scale) ,  he f u r t h e r  

r e t r a c t s  the t r i g g e r  t o ' t h e  above-mentioned second loop-open p o s i t i o n  

where the  swi tch 49 i s  depressed and connects the  c a p a c i t o r  63. Ry 

5 repeatedly  ac tua t i ng  the swi tch 63 w i t h  the  t r i g g e r ,  the  .operator  

a1 t e r n a t e l y  t rans fers  charge from capac i to r  63 t o  c a p a c i t o r  65 and 

d ischarges the  l a t t e r  u n t i l  the h a i r l i n e  i s  a t  zero. The dosimeter 

then i s  ready f o r  use. 

The above-described dosimeter charger meets the  need f o r  an 

10 e f f i c i e n t ,  rugged, and r e l i a b l e  charger which i s  compact and has a long 

storage l i f e .  I t  may be used by non-technical personnel. The charger 

i s  we l l  su i t ed  f o r  mass product i 'on a t  comparat ive ly  low u n i t  cost.  The 

novel charging system generates the requ i red  h igh  vo l tage w i t h  r e a d i l y  

a v a i l  ab'l e components and avoids the need f o r  p iezoel  e c t r i c  c r y s t a l  s. 

15 The mechanical p a r t s  can be r e a d i l y  f a b r i c a t e d  by a mach in i s t  o r  they 

may be provided i n  the form o f  in ject ion-molded p l a s t i c s  and stamped 

metal s.. 

The foregoing d e s c r i p t i o n  o f  a p re fe r red  embodiment o f  the  inven- 

t i o n  has been presented f o r  the  purposes o f  i l l u s t r a t i o n  and . is n o t  

20 intended tb be exhaust ive o r  t o  l i m i t  the . i n v e n t i o n  t o  the  embodiment 

d isc losed.  I t  i s  intended t h a t  t h e . i n v e n t i o n  be def ined by the  

appended c l  aims'. 



PORTABLE RATTERY -FREE 'CHARGER FOR 
RADIATION DOSIMETERS 

Abs t rac t  o f  t h e    is closure 

T h i s  i n v e n t i o n  i s  a novel po r tab le  charger f o r  dosimeters 'of t he  

'5  e lec t rometer  type. The charger does n o t  r e q u i r e  b a t t e r i e s  o r  

p i e z o e l e c t r i c  c r y s t a l s  and i s  o f  rugged const ruc t ion .  I n  a p re fe r red  

embodiment, the  charge inc ludes a housing which c a r r i e s  means f o r  

mounting a dosimeter t o  be charged. The housing a lso  inc ludes  contac t  

means f o r  impressing a charging vol  tage across the  mounted dosimeter. 

10 Also, the housing c a r r i e s  a t r i g g e r  fo r  opera t ing  a charging system 

mounted i n  the housing. The charging system inc ludes  a magnetic loop 

i n c l u d i n g  a permanent magnet f o r  e s t a b l i s h i n g  a magnetic f i e l d  through 

t h e  loop. A segment of the loop i s  coup1 ed t o  the t r i g g e r  f o r  movement 

thereby t o  p o s i t i o n s  opening and c l o s i n g  the  loop. A c o i l  i n d u c t i v e l y  

15 coupled w i t h  the loop generates co i l -genera ted  vo l tage pulses when the  

t r i g g e r  i s ,  operated t o  qpen and c lose  the loop. The charging.  system 

inc ludes  an e l e c t r i c a l  c i r c u i t  f o r  impressing vo l tage pul ses from the  

c o i l  across a capac i to r  f o r  i n t e g r a t i n g  the  pulses and app ly ing  the  

r e s u l t i n g  i n teg ra ted  vo l tage across the  above-mentioned contac t  means 

20 . f o r  charg ing the dosimeter. 








