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ABSTRACT

An improved gas-filled proportional counter which includes a resistor network connected between the
anode and cathode at the ends of the counter in order
to eliminate "end effects".
3 Claims, 2 Drawing Figures
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PROPORTIONAL COUNTER END EFFECTS
ELIMINATOR
BACKGROUND OF THE INVENTION

cathode housing. The counter is filled by known means
not shown with a suitable gas at a suitable pressure.
The resistor added to the end insulator material may
be in the form of a solid thin layer of the same cross
section as the counter as shown in FIG. 1 or other
arrangement such as the network shown in FIG. 2 for a
counter of circular cross section. A modification of the
resistor arrangement 16 might, as shown in FIG. 2, then
include spaced concentric rings 18 of conductive mate10
rial, each ring having a greater diameter, upon which
the resistor material is secured in order to define the
field completely around the anode. This will result in
much higher resistances between the anode and cathode than the solid thin layer. In the network shown in
15
FIG. 2., the spiral resistor element is deposited between
the anode and cathode and obeys the formula

This invention relates to gas-filled proportional
counters and more particularly to a construction which
eliminates end effects.
In general, conventional proportional counters comprise two electrodes in a surrounding of a desired gas at
a desired pressure. Radiation entering the proportional
counter ionizes the gas molecules therein to produce
ions. The negatively charged ions produced will travel
to the anode whereas the positively Charged ions travel
in the opposite direction to the cathode. The resulting
output of the counter is a measure of the energy of the
ionizing radiation which enters into the ionization
chamber.
>= V C t - K i - C O S - ( " J " )
It is well known in the art that proportional counters 20
produce electrical pulses in response to the absorption
where b is the inner radius of the counter body, r is the
of a photon. When photons are absorbed near the ends
radial distance from the center of the anode and 6 is the
of gas-filled proportional counters, the pulse ampliangle in radians. Such a network will duplicate the
tudes produced are less than if absorption had taken 2 5 potential of an infinitely long counter of circular crossplace in the middle of the counter. Conventionally, the
section along the resistor.
ends of the proportional counter are not used, i.e.,
The total resistance with concentric rings of conducmasks are placed so that no photon absorption occurs
tive material deposited onto the end insulator with the
near the ends. Therefore a potentially useful part of the
spiral of resistance material contacting the concentric
prior art counters are not being utilized. This may be a 3Q rings will reproduce the potential on an infinitely long
serious disadvantage whenever weight and volume are
counter. In this case, the total resistance is a factor 2
important.
7r b/g larger than the solid thin layer, where g is the
SUMMARY OF THE INVENTION
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resistor network is
This invention overcomes the disadvantages of the 35
prior art by inserting a resistor-conductor network at
1 r P di (X)
=
the ends of the counter structure, thereby defining the
p
' , w(X)
mathematical boundary conditions there. In particular,
_
the resistor-conductor network can be designed in such
where <j)(X) is the potential of the infinitely long
a way that the potential at the ends duplicates the po- 40 counter of similar cross-section (a function of positential on an infinitely long counter of similar cross
tion), V is a potential between the anode and cathode,
section. By so defining the potential at the ends, the
p is the resistivity of the material (ohm-cm), (t is the
potential everywhere inside the counter becomes that
thickness which may vary), W(X) is the width of the
of an infinitely long counter, i.e., eliminating end efmaterial deposited, and dl is the distance along the
fects.
45 resistor material. The total resistance, R,, between
anode and cathode is just this integral over the total
BRIEF DESCRIPTION OF THE DRAWING
length of material. Thick or thin film microcircuitry
FIG. 1 is a cross sectional view illustrating the relacan be used to produce such resistor networks, yielding
tive parts.
total resistances of 300 M ohm or more. Such resisFIG. 2 illustrates an end view of the resistor-conduc- 50 tances are well known in the art.
tor network on the inside-end of the tube.
Except in the solid thin layer, it is necessary to deposite
conductors along potential contours to define the
DETAILED DESCRIPTION OF THE DRAWING
field completely around the anode.
Now referring to the drawing, there is shown by illusBy inserting a resistor network at the ends of the
tration proportional counter including cylindrical me- 55 counter, a potential can be established there between
tallic housing 11 such as stainless steel or any other
the anode and cathode which duplicates the potential
suitable metal with an open end 12. The cylindrical
of an infinitely long counter of similar cross-section,
housing forms the cathode which surrounds an axially
Thus, the potential produced every where in the
disposed wire or rod anode 13. The anode wire is secounter will be the same as that of an infinitely long
cured to an insulator disk 14 at each end passing 60 counter.
through the insulator disk at the open end. The insulaThus, the improved proportional counter will avoid
tor disks may be made of alumina, mica or any other
end effects normally found in the prior art proportional
suitable insulator material and the disk is sealed to the
counters.
open end of the housing to provide a gas tight chamber.
Obviously many modifications and variations of the
A resistor network 16 in the form of a printed circuit is 65 present invention are possible in light of the above
applied onto each of the insulator disk or deposited by
teachings. It is therefore to be understood that within
other means thereon. The resistor is connected at one
the scope of the appended claims the invention may be
end to the anode and secured at the opposite end to the
practiced otherwise than as specifically described.

3,9: •,165
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What is claimed and desired to be secured by letters
patent of the United States is:
1. An improved proportional counter including a gas
filled cathode housing with a coaxially disposed anode
and an insulator substrate at each end of said housing,
the improvement comprising;
a resistor conductor network of resistive material
deposited upon said substrate at each end of said
counter on the inner surface of each of said substrates with the ends of said resistive material secured electrically to the cathode and anode,
where the resistor-conductor network obeys the formula
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where b is the inner radius of the counter body, r is the
radial distance from the center of the anode, and 6 is
the angle in radians.
2. An improved proportional counter as claimed in
claim 1; in which,
said resistor material is in the form of a spiral with the
resistor ends connected between said anode and
said cathode.
3. An improved proportional counter as claimed in
claim 1; which includes,
a plurality of electrically conductive concentric rings
deposited on said substrates and electrically connected to said resistor material.

