Dec. 1, 1959 J. D. CHESNUT 2,915,124

JET TYPE BAILER WITH GAS GENERATING MECHANISM

Filed June 1, 1956 3 Sheets-Sheet 1
45\E FIG.l FlG.3 45
i7 .37
7
; 38
7 ]
\ /]
z
L} i /
.ll? \ 2 N 2
I g N|
‘ 2 N A
L g ’/s / \
7 2
N [ 7
5y 1 JECRY
N Z g
N
| 5/?43 Y \ %
\ 2/" | 11
N [ /]
|
14 N 34 7
]  Fl6.4 7
22~ ? %
1)
2
E’ = \é /7’39
= EN 7 2
21 SN 7 40
il - [ Q//
.—.I /% \
191 BN O N
L) | / y /
— -1 ] ]
LN /]
g ; %
2 JIN A 1 4
2 Z 4|‘
— Fa
\ 5 20 Z
— | 2\_30 43 ) 2_92
31
7 12— 2%
NN \4,12
A~ Y INVENTOR.

JOHN O CHESNUT

I4.4. Qaﬂ
’ ATTORNEY



i

Dec. 1, 1959 J. D. CHESNUT 2,915,124
: JET TYPE BAILER WITH GAS GENERATING MECHANISM
Filed June 1, 1956 3 Sheets-Sheet 2

- FIG.5 m

TN

/2

. 7/< % -

\ 56
\| = il
s | | fsea
L 29N !
52 . Sla &7
|||l N
|,| () é;:o N
‘1 so0
I : ‘ )
x
st 1l '||
i - |
g zi I
(4
i
S
3l | 146 'Flr
II . f
se~ | I,
[N I,
' It
Vol 42 ,
\ .
us \\ 65 l )
NN /J e
o
65

INVENTOR.
JOHN 0. CHESNUT

- Dk Qe

ATTORNEY.



2,915,124

J. D. CHESNUT
JET TYPE BAILER WITH GAS GENERATING MECHANISM

Dec. 1, 1959

3 Sheets-Sheet 3

Filed June 1, 1956

FlG. 8

FIG. 7

o}
105

106

495

iZN

104
100

AV VA

o8 /,

103
F~09

NN INNET NN

kit

et =
e A,
=

P

INVENTOR
JOHN D. CHESNUT

D oot G

=0

PP I I P IFI I IIIII IIII FT IS D IIIII PPV I DI D IIIE)

M_Mx\\\\\\\\\_\u«

AN I I
———  \\(Sww

ATTORNEY.



United States Patent O

~

2,915,124
Patented Dec. 1, 1959

1CC

1

2,915,124
JET TYPE BAILER WITH GAS GENERATING

John D. Chesnut, Newport Beach, Calif., assignor to
Aerojet-General Corporation, Azusa, Calif., a corpo-
ration of Ohio :

Application June 1, 1956, Seﬁal No. 588,770
11 Claims. (CIL. 166—63)

This invention relates to oil well tools, and in par-
ticular to a bailer for removing debris or other materials
from a well bore.

An object of the invention is to provide a bailer with

powerful, self-contained jetting means which provide a-

fluid jet for dislodging debris in a well bore and moving
it into a container in the bailer. . : :

It is an optional object of this invention to provide
such a jetting device in which the combustion process of
a heating charge which generates the fluid jet is substan-
tially independent of well submergence pressures.

This invention is carried out in combination with a
bailing device having upper and lower compartments.
One compartment is open at its upper end and closed
at its lower end so as to hold debris and the like which
may be dumped into it. A feature of the invention fe-
sides in the provision of a jetting device so disposed and
arranged as to discharge fluid toward the bottom of a
well, thereby causing the fluid and debris which it entrains
to rise above the bailer and thereafter drop into it for
removal from the well. _

A further feature of the invention resides in the pro-
vision of a discharge nozzle for discharging said vapor
into the well whereby an optimum force can be obtained
from the fluid jet.

An optional feature of this invention resides in the
provision of a self-combustible charge of the type fre-
quently known as propellant, which contains within itself
the materials necessary for the generation of hot gases.
With the use of such a self-combustible material, there
need be no dependence on outside sources such as the
atmosphere for combustion reactants.

A further optional feature which may be utilized if
desired resides in the provision of a self-contained fuel
which upon combustion. produces only heat and solid
materials, and therefore can be enclosed in a rigid jacket
so that its combustion processes are independent of well
submergence pressures. Such a heat source can be uti-
lized to vaporize a liquid for creating pressure to dis-
charge a jet of fluid. - .

The above and other features of this invention will
be fully understood from the following detailed descrip-
tion and the accompanying drawings, of which: -

Fig. 1 is an -elevation, partly in cross-section, of a
bailer according to the invention; :

Fig. 2 is a cross-section taken at line 2—2 of Fig, 1;

Fig. 3 is a side elevation partly in cross-section show-
ing an alternate form of the invention;

Fig. 4 is a cross-section taken at line 4—4 of Fig. 3;

Fig. 5 illustrates another embodiment of the invention
wherein there are jets directed both upwardly and down-
wardly; . :

Fig." 6 illustrates another embodiment of the invention
wherein the gas generating chamber is at the top of the
bailer instead of at the bottom; c

' Fig. 7 illustrates an embodiment similar to Fig. 6 ex-
cept that the bailer compartment is filled from the lower
and upper ends- instead of the upper end; o
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Fig. 8 illustrates an embodiment of the ‘irvention’
wherein ignition of the propellant is accomplished by a *
self-contained battery and switch ‘actuated by dropping .
ia “go-devil” down the well; . o

Fig. 9 illustrates an embodiment  of - the invention .
wherein ignition of the propellant is accomplished. by a
( a4 striker .
pin upon‘contact with a bridge in the well; and S

Fig. 10 illustrates a’ bailer body ‘which is perforated -
atits lower end and provided with .a removable screen”
liner. e T

Referring to Fig. 1, there is shown a  bailer 10 sus-
pended near the bottom of a well casing 11 having debris = -
12 at the bottom thereof. It is the purpose of the bailer .-
to remove the debris from the well bore. -~ =« © T

The bailer comprises a generally cylindrical case 13
open at its upper end, with a partition 14 across. the
case at a point intermediate the ends. This " partition .
creates a compartment or, container 15 which has its

open end pointed upward. To the upper rim of the

. case there is attached a flexible cup 16, the outer flanges
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of which extend upwardly and outwardly- from the case
and bear against the well casing. o oo

A wire line 17 attached to a handle 18 on the bailer
suspends the bailer in the well. : ) S

Below the' partition 14 there is provided. a closed’
vaporizing compartment or chamber 19. ' This chamber
is created below the partition 14 by. barfier 20. An.
eductor tube 21 has an inverted U 22 on its upper end
in the vaporizing chamber, and passes through the lower
barrier 28. -Vaporizable liquid 23 is placed in this va-
porizing chamber 19. . o -

A self-combustible heating charge 234 which generates
heat and no gases in its combustion process is shown.
enclosed in a fluidtight jacket' 24. This jacket is made
strong enough to isolate the charge from the submergence-
pressures which surround it. There are many solid sub-
stances which undergo an exothermal reaction -to. pro-
duce heat and solid substances. - A preferred charge com-
prises an intimate mixture of' powdered metallic” alu-
minum- and iron oxide in substantially  stoichiomettic =
proportion, which reacts exothermally according to the |

following equation;
. 2A14Fe,0;>ALOs+2Fetheat
It will be observed that no gases are formed, but onlj/ h

solids, and that no pressure is thus exerted on the re- '

actants to affect their combustion rate. It will be fur- )
ther observed that this charge 23 is self-contained in
the sense that no substances from outside the charge are
required for the reaction. i

Other non-gassing materials, such “as' thermit and:
equivalent ‘mixtures, can also be used. ‘In many in-
stances it will be desirable to reduce the amount of heat
produced in burning.. This can be done by incorporat-
ing inert material such as dixie clay into the heating .
charge mixture. The particular heating charge employed
in this invention is not considered critical. "All such mod-
ifications of the ingredients of the charge are considered -
within the skill of the art and within the scope of this
invention. '

A squib 25 is embedded in the upper end of the charge.
An electric firing line 26 leads to the squib from the sgr-
face for igniting the squib and starting . the reaction. of
the charge. o :

A nozzle 30 is fixed to the lower end of the casing 13,
and eductor tube 21 discharges fluid from the vaporiz-
ing chamber into the nozzle. .

A frangible diaphragm 31 is placed across the end of
the nozzle 30 to exclude liquids therefrom. until pres- -
sure is built up by the charge. .

The bailer of Fig. 3, also shown lowered into a well'
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casmg ‘11, has an outer case 33. This case is divided at
some mxdpomt by partition 34 so as to provide a con-
tainer 35 with an open upper end. A flexible cup 36
is provided at the top.of-the case, the outer end of:its
flafige making contact with the wall of the -well casing.

‘An’ insulated electric conductor line 37 suspends the
bailer by means of a handle 38. Below the partition 34
and within the shell there is placed a layer of insulation
39 ‘stich’ as-asbestos; and within the lining of insulation
there is a ‘charge 40 of a self-combustible fuel. These
self combustible fuels are gas forming, and are. known
principally as propellants, and are capable of produc-
ing volumes of gas many times greater than solid volume.
This gas generation is obtained entirely from materials
contained within the charge itself, and does not require
substances from outside the charge such as-atmospheric
oxyged. A squib 41 is inserted in the bottom end of
the ‘charge 40 and an electric igniter line 42 leads from
the squib to the surface of the well for 1gmt1ng the
charge 40 by setting off the squib.

An exaiple of a smtable gas-forming propellant ma-
térial for this bailer is a mixture comprising approxi-
mately 25% asphalt and 75% potassium perchiorate.

A nozzle 43 is fixed to the lower end of the shell 33
with its open end discharging downwardly toward the
bottom of the well bore.

The operation of the bailer of Fig. 1 will now be de-
scribed.  The bailer is first lowered into the well by
paying out the line 17. It will be let down to a level
so that the nozzle is spaced slightly above the debris
to' be removed from the bottom of the well.  Before
combustion of the charge is begun, the unit in the well
stands as shown in Fig. 1, with the outer flange of the
flexible cup 16 making a continuous contact with the
well casing. It will be observed that the shell 13 is of
lesser diameter than that of the well casing so as to
leave an annular space between the bailer and the well
casing. When it is desired to bail the debris from the
bottom_of the well, an’ electric current is sent through
line ‘26 and the self-combustible fuel charge begins its
exothermal reaction. This vaporizes at least some of
the liquid in the vaporizing chamber 12. As the liquid
is vaporized the vapors rise and pass through the eductor
tube ‘and into the discharge nozzle. After a sufficient
pressure ‘is developed the frangible diaphragm is broken
and ‘the fluid departs from the nozzle in a strong fluid jet
toward the debris which agitates and entrains the debris
in the well. The fluid, entrained debris, and liquids in
the well are thereby caused to rise through the annular
space between the bailer and the well casing.

When- the entrained debris reaches the flexible- cup,
the flanges of the cup are forced inwardly and permit the
material to rise above the upper edge of the bailer.
When the pressure is insufficient to continue lifting ma-
terial from the bottom of the well, this material set-
tles, and its weight forces the flanges of the flexible cup
against the walls of the casing. This material will there-
upon be funneled so as to drop into the container 15
which will retain them. Then the bailing device may be
lifted to the top of the surface by the wire line, and the
debris is thus removed. v

The operation of the bailer of Fig. 3 is substantially
similar, the squib 41 being fired by an electric current
through line 42. This ignites charge 40 which generates
quantities of gases which are discharged through the
nozzle 43 so as to entrain the debris, and carry it above
the upper margin of the bailer. Fluids in the well also
aid ‘in this entrainment, Then when the debris falls,
it is caught in the container 35 by the funneling action
of the cup. The bailer can be lifted from the well by
the wire line 37.

A salient advantage of the bailer of Fig. 1 is the utiliza-

tion of a self-combustible mixture which produces only-

heat and solid products of combusticn. It is possible
to enclose this type of combustion charge in -a rigid
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jacket and thus isolate the charge from the effects of
well submergence pressures. The jacket need only be
strong enough to resist well submergence pressures, since
no gaseous products are generated by the combustion
which would create an internal pressure. Because of
this isolation, the rate of combustion is entirely inde-
pendent of submergence conditions and an optimum
burning rate is -thereby-achieved for this device.

With the device shown in Fig. 3, the propellant ma-
terial -is-exposed to well submergence pressures - which
tend to cause some deterioration of the heating . reac-
tion. However, it will generally be found that such
deterioration is moderate, and that the operation of this
bailer will beé entirely satisfactory for all practical pur-
poses.

The downwardly directed jets from the nozzles 39
and 43 exert an upward thrust which tends to move the
bailer up the hole and away from the debris 12. Gen-
erally, the weight of the bailer body is sufficient to pre-
vent upward movement of the bailer. However if it is
desired-- to provide additional - precaution against up-
ward- movement of -the bailer, this can be -accomplished
For example, weights or “sinker- bars”
45 may be placed on the lines 17 and 37. Another meth-
od of-accomplishing the desired result is to provide addi-
tional nozzles 50 which exert a downward thrust, as-
shown in Fig. 5.

Referring to Fig. 5, the bailer body 46 is similar io-
that shown ‘in Fig. 3 with the combustion chamber 47
at the lower end of the body- 46, terminating in a down-
wardly directed nozzle 48 and closed at its upper end
by a barrier 49. The combustion chamber 47 is provided,
preferably at its upper end, with one or more upwardly
directed nozzles 5§ which impart a downward thrust
to the bailer when gas is discharged through the nozzles
50 from the burning propeliant 51, as indicated by the
arrows 51a. The outlets from the nozzles may be sealed

. 1egainst the entrance of well fluid into the combustion
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chamber 47; while the bailer is being run into the well,
by means of cup-shaped seals 52, of the type commonly
used for this purpose.

Fig. 6 illustrates another embodiment of the invention
wherein the ‘combustion chamber and propellant charge
are located at the upper end of the bailer body instead
of at'the lower end, as in Figs. 1-5. The top of the-
bailer body 53 is closed by a cover 54 to which the lift-
ing handie 55 may be attached. A combustion chamber
56 is formed within the bailer body 53, the cover 54
and a bottom plate 56a. The propellant charge 57 is
contained within the chamber 56 and is ignited by any
suitable means, such as the igniter 58 and electric wires’
59 which extend through the cover-54 and are connected
to an electric hoisting line 37.

Gas generated by burning the propellant charge 57
is conducted downwardly through the-bottom plate 56a
through a tube 60 which extends to the lower end of
the bailer body 52 and terminates in a nozzle 60a which
is initially sealed by a removable-cover 61. The lower
end of the tube 68 passes through a closure plate 62
which serves as the bottom of the bailer body.

The lower end-of the bailer body 53 is provided with
a stand-off nose preferably in the form of an open cage
63 having-a ‘ring-shaped foot piece 64 at the lower end
thereof. The purpose of ‘the cage 63—64 is to keep the
nozzle 60a spaced a proper distancé above the target
(which is the debris-in the well) and at the same time to
allow'the ‘débris tobe circulatéd upwardly as indicated by
the arrows 65

Since the tube 60 extends throughout the middle and”
lower portion of the bailer body 53, there is provided an
annular space 66 within the bailer body to receive debris -
which is moved upwardly by the jet force lssumg from
the nozzle 60z. The entrance to the space 66 is-near the
top of the bailer body and-below: the-plate 562 and-may
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be in the form of windows 67 formed in the wall of the
bailer body.

In order to insure that decbris raised by the jet from
nozzle 60 will enter the windows 67, it is preferred to
provide a guide in the form of a flexible cup 68, facing
upwardly, and positioned around the bailer body at the
lower side of the windows 67.  Thus, debris moving up-
wardly, as indicated by the arrows 65, will be constrained
to move inwardly through the windows 67 as the bailer
body is moved upwardly in the well.

Fig. 7 illustrates still another embodiment of the inven-
tion in which the bailer is loaded from the bottom instead
of from the top. The bailer body is indicated schemat-
ically at 69, The propellant chamber 70 is at the top and
contains the propellant 71. A tube 72 leads from the
propellant chamber 70 to a discharge nozzle 73, in a
manner similar to that illustrated in Fig. 6. The lower
end of the bailer body 69 is closed by a bottom plate 74
containing a series of holes or inlet ports 75. The inlet
ports are covered by upwardly opening check valves 76.
A downwardly facing rubber cup 77 surrounds the lower
end of the bailer body and serves to direct debris into the
inlet ports 75. The upper portion of the bailer body 69

is provided with one or more openings 78, below the pro--

pellant chamber 70, which serve both as a vent to permit
debris to enter the bailer chamber 79 and as an inlet to
permit debris which has moved above the bailer to drop
down into the bailer chamber 79. A flexible guide collar
80 serves to deflect debris from above the bailer inwardly
through the opening 78.

In use, as the bailer 69 is run into a well, fluid from
below the bailer by-passes upwardly through the inlet ports
75 and the openings 78. After the bailer chamber 79 has
been filled with debris the bailer is lifted, causing the check
valves 76 to close, trapping the debris in the bailer cham-
ber 79. On the upward trip, fluid in the well by-passes the
flexible cup 77 and the flexible guide collar 80. The latter
does not make a fluidtight seal with the well casing 81.

The bailers illustrated in Figs. 1 through 7 are shown
as being suspended from insulated electric lines 37 through
which electric current is cansed to flow from a source (not
shown) at the top of the well to the igniter attached to
the propellant. This arrangement is not essential to the
operation of the invention. Bailers are usually operated
from stranded steel cables (which do not conduct electric
current) because of the greater strength of such cables as
compared to electric conductor lines. If it is desired to
operate the bailers of the present invention by means of
non-conductor cables, it becomes necessary to furnish
different means for igniting the propellant. Such means
may comprise an electric battery with mechanical means
for closing the circuit, or a percussion type detonator, as
shown schematically in Figs. 8 and 9.

Fig. 8 illustrates one form of battery type igniter in
which the circuit is closed by dropping a weight or “go-
devil” from the top of the well. The propellant chamber
82 is shown as being at the lower end of the bailer body
83, although it cculd be at the top of the bailer body with-
out departing from the spirit of the invention. The pro-
pellant is indicated at 84 with the igniter 85 at the lower
end thereof, although it could be at the upper end. The
lead wire ‘86 from the igniter is shown in dotted lines ex-
tending through the body of the propellant, passing up-
wardly through a stuffing box 87 in the floor 88 of the
bailer chamber 89, upwardly through the interior of the
chamber 89 and into the lower end of a chamber 99
which contains a battery and a percussion type switch, not
shown, but well known in the art. Extending upwardly
out of the chamber 98 is a striker pin 91, so positioned
that’ when a striker weight or “go-devil” 92 is dropped
from the top of the well on the suspension line 93, down-
ward movement of the striker pin 91 closes the switch
in chamber 90 causing electric current from the battery to
flow through line 86 to the igniter 85,
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Fig. 9 illustrates still another form of the invention in -
which the igniter is actuated by a percussion device which
strikes the top of the bridge 94 formed by the debris in .
the well casing 95. A propeliant charge 96 is positioned
in the lower end of a combustion chamber 97 formed on
the lower end of the bailer body 98 which corresponds to
46 of Fig. 5. The propellant is supported on annular seat )
99 around an opening 100 which is normally closed by a
frangible sealing disc 101. The disc may be secured in -
place by any suitable means such as a threaded hollow
plug 162. A striker pin 103 is mounted for axial move-
ment with respect to the disc 101 and the hollow plug
162. The upper end of the pin 103 is pointed or other-
wise adapted, upon upward -movement, to ‘break the
frangible disc 101 and to strike a- percussion cap 104 .
mounted in the lower end of the propellant charge 96, to
ignite same. The pin 103 is restrained and guided by any
suitable means. = For example, a spider bushing 105 may
be formed in the hollow plug 102 and a second spider

- bushing 106 may be positioned below the plug 102 to pro- .

vide vertically spaced guides for the pin 103, - The pin 103
is constrained against accidental upward or downward
movement by any suitable means such as the shear pins
107 and 108. The lower end of pin 103 is preferably pro- -

-vided with an enlarged head 109 adapted to strike upon

and to be impeded by the top of the bridge 94 formed by
debris in the well casing 95, thus causing the pin 107 to
be sheared, the disc 101 to be pierced and the cap 104 to
be detonated.

In Figs. 1 through 9, the chamber which receives the
debris from the well is shown as being open at the upper
end having imperforate sides and bottom. However, since
this type of bailer is intended for the removal of solids
rather than liquids, it may be preferable to provide perfo-
rations in the sides and/or bottom of the chamber to per-
mit liquid to escape while retaining the solids. ’

Fig. 10 illustrates one type of such a chamber 110-
having a series of perforations 111 in the walls thereof
which may be either round holes or slots of various sizes.
It is preferred to make the holes or slots 111 the largest
size likely to be used, say one quarter of an inch in width,
Ii the solids to be removed from the well can pass through
quarter inch slots, a screen mesh liner 112, in the form of

-2 cylinder, can be inserted within the lower portion of

chamber 116. A mesh size for the screen liner can be
chosen to suit the particular type of bailing job being
performed. Thus it is possible to sieve out fine said -while
allowing oil to pass back into the well : :

There is thus provided by -this invention a bailer with -
a.self-contained, powerful jetting ‘means for dislodging
debris from the bottom of a well, and depositing said
debris in a container in the boiler itself.

Modifications of this invention will be evident to per-
sons skilled in the art, particularly with regard to the se-
lection of the jetting charges herein and in the means of
s;tting them off. Therefore, this invention is not to be
hmite_d to the embodiments shown in the drawings and
described in the description which are given by way of ex-
ample and not of limitation, but only in accordance with
the scope of the appended claims,

I claim;

L A well bailer comprising: a hollow case; a partition
dividing said case into upper and lower compartments;
the upper of said compartments being normally closed; a
body of gas generating propellant’in said upper compart-
ment; }'gnition means for said propellant; conduit means
extending from the interior of said upper compartment
through the- lower end of said lower compartment; a
downwardly directed nozzle discharging to the exterior of
the bailer on the lower end of said conduit means; means
for removably closing said nozzle against the entrance of
well fluids; and a well fluid inlet adjacent the upper end
of said lower compartment,

2. A well bailer comprising: a hollow case, a partition
dividing said case into upper and lower compartments;
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the uppet~of 'said cofrfpartifients ‘being normally closed;
cofidiit means extending from the-interior of said upper
compartient ‘through' the “lower compartmert and-ter-
minatingin a‘downwardly directed nozzle; means for re-
movably-closing said conduit against the entrance of well
flaids; gas generating mieans in said upper compartment;
means for actuating 'said -gas generating means; an inlet
port in the lower portion ‘of said lower compartment; an
inwardly -opening check valve in said inlet-port; and a
seécond pott in the upper portion of said lower compart-
ment communicating ‘with the interior and exterior of said
compartment.

3. A well bailér as defined in claim 2 including a de-
flector memiber on the exterior of said lower compartment
adjacent the lower end ‘thereof, tending to prevent upward
flow-of well fluid around the extérior of said lower-com-
partment ‘while' directing-such fluid into the inlet ports in
the lower end of said lower compartment.

4%-A well -bailer comprising: a hollow case; a flexible
funnel-like cup affiked to the upper margin of said case

and flaring upwardly and outwardly from said case; a par--
tition across said case creating a container at the upper’

erid: of ‘the bailer having an open upper end adapted
to receive debris which -is dumped therein; a source of
fluid under pressure disposed in said case and below
said partition; and a‘nozzle at the lower end of said case;
whereby discharge of fluid through -the nozzle and into
a ‘well dislodges debris-from the bottom -of said well and
lifts the debris above the flexible cup, the flexible cup
guiding " the- debris -into the container when the debris
drops. -

5.-A-well bailer comprising: a hollow case; a first par-
tifion -in-said-case ‘creating a container at the upper end
of the ‘bailer'with an open-upper end adapted to receive

debris diumpéd theréin; a’second partition below said ‘first’

partition creating a vaporizing chamber between said par-
titions; a heating charge in‘said vaporizing chamber for
vaporizing liquid contained therein; a nozzle fixed to the
bottom of said casé: conduit means interconnecting said
vaporizing chamber and said nozzle, whereby heat from
the heating charge vaporizes some of the liquid in said
vapotizing chamber, and a jet of fluid-is thereupon dis-
charged- into the well -bore to" dislodge debris from the
bottoni-of said bore and lifts the debris above the con-
tainer §o that the debris will drop into the container when
no ‘longer-lifted-by the ‘discharged fluid.

6. Apparatus according to claim 5 in which a flexible
funnel-like cup is affixed to the upper margin of the case,
said” cup- extending upwardly and outwardly from said
case, whereby ‘the flexible cup is deflected by the ‘Tising
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entrained débris to ‘permit the:debris:to rise-above the”
upper margin of the container, and also acts asfai‘funn‘elii
to direct-the ‘debris"into the container as the:débris falls
when no-longer ‘supported by the finid.:

7. Apparatus according to claim 5 in which'a fluidtight”

jacket: is provided to enclose the heating-charge and iso-
late said charge from surrounding pressures, said heat-
ing charge comprising a mixture of substances ‘capable”
of undergoing a self-contained non-gaseous exothermal-
reaction.

8. Apparatus according to claim 7 in which the charge

comprises an -intimate mixture of metallic aluminum -

and iron oxide in substantially stoichiometric proportion.
9. A well bailer comprising: a hollow case, a flexible
funnel-like cup affixed to the upper margin of said case:

and flaring .ontwardly and upwardly from said casing; -

a partition across said case creating-a container at the
upper end of the bailer with an open upper end adapted
to receive debris which is dumped therein; a nozzle at:
the lower end of said case; and a self-contained gas--
generating charge in said case beneath said partition and®
above said nozzle; whereby gas generated by said charge
is directed in a fluid jet by the nozzle toward the bottom
of a well, and dislodges debris from the bottom of “said
well, thereby lifting the debris above the flexible cup, the
fiexible cup guiding the debris into the container when
the debris drops.

10. Apparatus according to claim 9 in which said-
charge comprises. a propellant material.

11. A well bailer comprising: a hollow case; a parti-
tion. dividing said case into upper and lower compart-
ments; one of said compartments being adapted to re-
ceive debris from a well; deflector means mounted on
said case and extending toward the wall of the well to
deflect debris into the. debris receiving compartment;
the other of said compartments being normally closed; a
body of gas generating propellant in said closed com-
partment; ignition means for said propellant; and dis-

.charge nozzle means communicating with the interior of

said closed compartment and disposed adjacent the lower
end of the bailer body.
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