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My invention relar,es io cloud chambers; that
is, to apparatus-for. use in the-study. of cosmic
rays as well as rays emitted from varicus radio-
active sources.

Included in the objects of my -invention are:

First, to provide a cloud chamber which is con-
tinuously sensitive; that is, the chamber is con-
tinuously maintained in such a condition that a
zone of the chamber -displays the phencmena of
Groplet formations on ion showing “tracks” with
the passage of each radio-active ray or .ion.

Second, to provide a continuously sensitive dif-
fusion ¢leud chamber which is particularly simple
of construction and readily operated effectively
even by an inexpert student thereby providing
an apparatus for the study of cosmic rays and
related ‘phenomena which is ideally suited for
classroom use,. for individual -use,” or even as a
scientific toy. -

Third, to provide a cloud chamber of this type

which readily lends itself for-use in conjunction,

with photographic recording or visual observation

of cosmic rays or the rays emitted from various.

radioactive substances such as radium -or ura-
nium bearing cres or apparatus such as synchro-

trons, bevatrons, or other high- energy particle

accelerators.

Fourth, to provide a cloud chamber of -this
class wherein unwanted ions'may be periodically
“cleared” from the chamber so that the effects
of the ious under study may be more readily
observed without interference. .

With the above and other objects.as may ap~,

pear hereinafter, reference ig directed to the acs
companying drawings in which:

Figure 1 is & transverse, sectional view showing
one form oif my <¢loud chamber. -

Figure 2 is another transverse, sectional view

showing a simplified form of my cloud chamber.

Reference is first directed to Figure 1. In this

construction there is provided a base | mounted-:

on legs 2 which also slidably support a platform: 3.
The platform 3 is urged upwardly toward the
ase | by springs 2
chamber 5 block
tween the platiorm 3
held in intimate heat transferring relation with
the bage.

Seated on the base {, preferably in a shallow
groove to prevent displacement is a lower. cylin-
der € of glass or transparent plastic material.- On

of Dry Ice §-is interposed be-

top of this is an upper cylinder T of similar diam-

eter. Between the two cylinders there is inter-
prosed a gasket 8§ which is preferably formed of
current -conducting rubber or similar material:

In the operation of the cloud.

and the base { so as to be-
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- The upper cylinder 1T supports a cover 8§ which.
may have a central aperture 18 covered by a glass

window adapted to support a camera. If a camera

is not used, the aperture 10 is closed. The under.
side of the :cover § is provided with a- shallow
recess i under which is placed a distributor
plate 12 of sheet metal having a plurality of: small
perforations. - Under -the distributor'plate 12 is
an absorbent pafi {3. This may be formed of- cloth
Velvet has been found partlcula,rly suitable. -

A liguid reservoir {4 having a sultable valve 5
is mountsd so that g liquid-may be admitted to
the recesg 11, Several heaters 16 may be mserted
in the cover 8. These may, he in the form of small
scldering irons.  In addition, -a heating coil I1
may be pr ovmed around the aperture {9. S

The base 1 and cover 8 may be formed of con-
ductive materlal or at least their confrontmg
surfaces are conductive and are Jomed by a leadi
wire 18. A-second lead wire {9 is connected “to
the gasket, 8., The lead wires 18 and-{9 are con-
nected, through a switch 28 to-a low amperage
source of direct current preferably having a volt-
age of one ‘nundred to six-hundred volts depend-_
ing upon the, size of the chamber formed by the
cylinders 6 and 1. - -

Operatlon of my continuous cloud chamber is
as follows:

In order tovnnprove,visibility of the phenomena,
the absorbent pad 13 is black as is also the upper:
surface of the base +. .

The reserveoir 14 .is filled with a volatile liguid:
Methy! alcohol has been found quite satisfactory
although various mixtures of methyl, ethyl alco-
nol and water may be used as well as other sub—»
statices Whlt,h have comparable volatilities,:

The chamber is sealed and while various p1 es-
sures may be used, it has been found satisfactory”
to operate the chamber at atmospheric pressures.
The volatile-liquid evaporates from the pad and:
de$dends in the chamber. By reason of the fact-
that the base of the chamber-is. chilled by-the.
Dry Ice, there is a temperature gradient from the
top to-the bottom of -the chamber, and a region
is established in which the air .contained..in the.
cylihder is super-saturated with the vapor.. In.a
cylinder about twelve inches of diameter: and eight -
inches-in--height, the region.of super-saturation.
is ‘about- three inches high and occurs near the-
base. Within this region - of -super-saturation,
tlaces are produced, whenever an -lon passes:
through. As each ion passes, it causes the vapor
to condense a “trail” or-“trace” which becomes

. visible" g, few seconds after passage of the ion.

The trail gradualiy diffuses and sinks toward the
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base. A rain-like phencmensa may occur adja-
cent the base. In order o swsep or clear un-
wanted iong or minimize their effect a D. C. volt-
age is applied pericdicaily by means of the switch
28. The effect of this is tc sweep ions from the
upper parv of the chamber to the walls and pre-
vent their passing into the sensitive layer. Thus,
the best time to observe ions is just after the
sweep circuit has functioned, and the frst ion
tracks may be observed sgzainst a clear back-
ground. The liguid condenses on the base § and
forms a layer or fAlm. It is desirable to place
an initial layer or film of the volatile liguid on
the base as this aids in sealing the joint between
the lower cylinder and the base. Also such liguid

has sufficient conductivity to permit functioning:

of the sweep circuit even though the base be made
of material other than metal. =~ - :

The size of the chambser iz not critical nor are
the temperatures highly critical. It is, of course,
possible to use g refrigerant coil in place of the
Dry Ice or use a mixiture of Dry Ice or aleohol
if it is desired to operate at other temperatures.
Also a simple expedient of thin layers of insu-
lating materials placed between the Dry Ice and
the base gerve to vary the effective tempertaure
of the base. .

While the apparatus as shown in Figure 1 is
relatively simple, this apparatus is intended pri-
marily for research and scientific study. If de-
sired,  an extremely simple form of my cloud
chamber may be made as shown in Figure 2.
In this case a sub-base 2§ of sheet material is pro-
vided to support a cake of Dry Ice §2. The sub-
base may be slightly dished to aid in centering the
Dry Ice. Resting on the Dry Ice is 5 bhase 22
which may be also formed of sheet metal or
plastic. Its margin may be slightly offset to form
2 lip on which is mounted a cylinder 24. Over
the cylinder 24 is placed a cover 28 of sheet ma-
terial having a rim which serves to clamp the
margins of an inner pad 28 stretched over the
cylinder. One or more small apertures 21 may
be provided for introduction of a volatile liquid
such as methyl alcohol. If it is desired to use 2
sweep voliage, leads 28 and 29 may be connected
to the cover 25 and base 23. The leads 23 and
249 are connected to a D. C. source through a switch
38.  The arrangement shown in Figure 2 oper-
ates in the manner of the first described struc-
ture except that if the sweep voltage is used, the
ions are swept downwardly rather than laterally.
It should be observed that for demonstration pur-
poses, it is not necessary to use a pericdical sweep
voltage if the normal background ionization
which may occur is not sufficient to obscure ol-
servation of the ion tracks which may be of
interest. .

Having thus deseribed certain embodiments
and applications of my invention, I do not desire
to be limited, but intend to claim all novelty in
the appended claims.

T claim: )

1. A cloud champer, involving: a chamber
sealed against the flow of gases into and out of
said chamber, said chamber having a flat base
and top and vertical side walls; means for chilling
the base of said chamber substantially uniformly
throughout its area; mesns for vaporizing sub-
stantially uniformly throughout the top of said
chamber a volatile liguid, the contents of said
chamber being maintained in a quiescent condi-
tion whereby within a region of said chamber
substantially coextensive with the areas of said

base and top there is established a super-satu~
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rated zone of said liquid in its vapor stage, sus-
ceptible to cloud trace formation on passage of
free ions therethrough.

2. A cloud chamber, involving: s closed cham-
her sealed against the flow of gases into and out
of said chamber and said chamber having g flat
substantially coextensive base and top and ver-
tical side walls at least portions of said side walls
heing transparent; means for chilling the base
of said chamber substantially uniformly through-
out its area; means for distributing uniformly
throughout substantially the entire upper side of
said chamber g volatile liquid capable of vapor-
izing into said chamber, whereky on establishing
a. temperature gradient in the atmosphere in said
chawmiber a zone eontaining the vapor of said liquid
in a super-saturated state substantially co-exten-
sive with said bottom and top is formed, suscep-
tible to cloud trace formation on passage of free
ions therethrough. B

3. A cloud chamber, comprising: a closed
chamber sealed against the flow of gases into and
out of said chamber, said chainber including a
base member, a top member and side walls; means
for establishing a preselected temperature difer-
ential between said top and base members where-
in said base is the coldest and a corresponding
temperature gradient in the atmosphere hetween
said members; and ineans for including a mois-

U ture-distributor pad underlying said top member

- diztributing a volatile liguid under and adja-

cent said top member for vapor diffusion verti-
cally through said chamber whereby a super-
saturated zone ig established, and resulting in

45 formetion of cloud traces on passage of free ions

through said atmosphere.

4. A cloud chamber, involving: a chamber;
means for chilling the base of said chamber;
meahs for vapcorizing at the top of said chiamber

. a volatile liquid, the contents of said ehamber

" being msintained in a quisscent condition where-
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by within a region of said chamber there is es-
tablished a super-saturated zone of said liguid
in its vapor stage, susceptible to cloud trace for-
ination on passage of free ions therethrough;
and means for applying periodically an electric
potential between portions of said chamber to
sweep Iree iong thersfrom.

5. A cloud chamber, involving: a closed
chamber having at least portions of its walls
transparent; means for chilling the bhase of said
chamber; means for distributing throughout sub-
stantially the eative upper side of said chamber a
volatile liguid capable of vaporizing intoc said
chamber, whereby on establishing a temuperature
gradient in the atmosphere in said chamber a
zone containing the vapor of said liguid in a su-
persaturated state, susceptible fto cloud trace
formation on passage of free ions thersthrough;
and means for applying periodically an electric
potential between portions of said chamber to
sweep free ions therefrom.

6. A cloud chamber, comprising: a closed
chamber including a base member, a 10p 1mem-
ker and side walils; means for establishing a pre-

zlected temperature differential between said
top and base members wherein ssid bass is the
coldest and a corresponding temperature gia-
dient in the atmosphere between said members;
and means for distributing g velatile liguid under
and adjacent said top member for vapor diffusion
through said chamier wherehy a super-saturated
zone is established, and resulting in formation
of eloud traces on passage of free ions through
said atmosphere; and means for applying pericd-
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ically an electric potential between portions of
said chamber to sweep free ions therefrom

7. A continuously sensitive diffusion cloud
chamber, involving: means for vaporizing a vola-
tile liquid substantially uniformly throughout one
side of a closed chamber sealed against the flow
of gases into and out of said chamber; means for
chilling an opposite side of said chamber substan-
tially uniformly throughout its area to produce a
temperature gradient in the atmosphere of said
chamber between said sides, whereby said vapor
reaches a point of super-saturation in a region
between said sides sufficient to exhibii cloud trails
on passage of ions through said chamber.

8. A continuously sensitive diffusion cloud
chamber, involving: a bottom plate; a top plate;
means defining walls transparent at least in part
between said plates to form therewith a closed
chamber sealed against the flow of gases into
and out of said chamber; means for chilling said
bottom plate substantially uniformly throughout
its area; means for distributing a volatile liquid
substantially uniformly throughout the under
side of said top plate for diffusion throughout
said chamber; said chilling means tending to
maintain a temperature gradient in the atmos-
phere of said chamber diminishing toward said
bottom plate to establish a super-saturated region
within said chamber.

9, A continuously sensitive diffusion cloud
chamber, involving: a bottom plate; a top plate,
means defining walls transparent at least in part
between said plates to form therewith a closed
chamber; means for chilling said bottom plate;
a simple means for distributing a volatile liquid
under said top plate for diffusion throughout
said chamber; said chilling means tending to
maintain a temperature gradient in the atmos-
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phere of said chamber diminishing toward said
bottom plate to establish a super-saturated region
within said chamber; a conductor ring in said
walls between said plates; and means for apply-
ing a momentary voltage impulse across said con~
ductor ring and said plates to sweep ions lat-
erally from said chamber to said walls.

10. A continuously sensitive diffusion cloud
chamber, involving: a bottom plate; a top plate,
means defining walls transparent at least in part
pbetween said plates to form therewith a closed
chamber; means for chilling said bottom plate;
means for distributing a volatile liquid under
said top plate for diffusion throughout said cham-
ber; said chilling means tending to maintain a
temperature gradient in the atmosphere of said
chamber diminishing toward said bottom plate
to establish a super-saturated region within said
chamber; and means for applying a momentary
potential between said plates to sweep ions from
said chamber.
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