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The present invention pertains to material
mixers adaptable for use in the chemical field as
well as for the treatment of materials during the
treatment of which it is desirable to control the
temperature of the mix.

With the advent of the present war and the
tremendous increase in the requirement for prod-
ucts requiring the mixture of different mate-
rials in controlled atmospheres, it has become
necessary to provide an improved mixer adapted
for the mixture and treatment of chemical ma-
terials for the production of high explosives and
the like. A mixer has also been needed that might
also be adaptable for the reclaiming and reproc-
essing of either new or spent materials such as
foundry molding sand, which usually is delivered
while still in a hot condition, thereby making it
desirable for the subsequent treatment of such
molding material, as well as the premixture of
chemical materials, to take place in an area in
which the temperature of the mix may be either
reduced or increased depending upon the nature
of the mixture being subjected to treatment.

It is an object of this invention to provide g
material mixing and treating machine of an im-
proved and simplified type which is designed and
constructed with improvements for increasing the
adaptability and efficiency thereof.

It is also an object of this invention to pro-
vide an improved material mixer wherein the ma-
terial being treated may be subjected to either
cooling or heating treatments, depending upon the
nature of the products undergoing treatment.

Still another object of the invertion is the pro-
vision of an improved and simplified form of ma-
terial mixer adaptable for use in the chemical
field to permit the mixing and the treatment of
materials requiring the coocling of the mixture
during treatment.

A further object of the invention is the provi-
sion of an improved type of material mixing and
mulling machine in which the mixing crib is pro-
vided with a cooling jacket for cooling the mix
during treatment in the crib, thereby making the
machine adaptable for use in the production of
high explosives and chemical products in which
it is desirable to control the temperature of the
miztures during treatment.

It is furthermore an object of this invention to
provide an improved type of material mixing and
mulling machine having an improved discharge
deor the operation o¢f which is positively con-
trolled and is adapted to ke held in g locked posi-
tion not only when the cperating medium is avail-
aple, but also in the event that the control medium
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is turned off or is accidentally shut off or ex-
hausted.

Still ancther object of the invention is the pro-
vision of a material mixing and mulling machine
wherein the scrapers and plow mechanism are
mounted to permit the same to be accurately ad-
justed to a minute degree.

A feature of the invention is to provide a ma-
terial mixing and mulling machine wherein the
mixing crib, the turret and the wear plate are
either integral or rigidly secured together to form
a substantially one-piece structure and in which
the wear plate forms the top of an integral cool-
ing jacket provided in the lower portion of the
erib, and through which either a cooling or a
heating medium may be circulated for controlling
the temperature of mixes while being treated in

the crib. .
An additional and further feature of the inven-

. tion relates to the circulation of a temperature

controlling liquid through a jacket forming part
of a material mixing and mulling container of
a machine for the treatment of chemical mate-
rials in the production of high explosives or other
products during the production of which it is de-
sirable to contro! the temperature of the mixture
while being treated.

Other objects and features of this invention
will more clearly appear from the following de-
tailed description taken in connection with the
accompanying drawings, which illustrate the em-
bodiment of the invention.

In the drawings:

Figure 1 is a front elevational view of a mixer
embodying the principles of this invention;

Pigure 2 is a top plan view of the mixer with
parts broken away;

Figure 3 is a longitudinal vertical sectional
view taken on line ITI-—III of Figure 2 with parts
shown in elevation;

Figure 4 is a transverse vertical sectional view
taken on line IV—IV of Figure 2 with parts shown
in elevation and with parts omitted;

Figure 5 is an enlarged detailed elevational
view of the outer scraping and plowing mecha-
nism; and

Figure 6 is an enlarged vertical elevational view
of the inner mixing and plowing mechanism.

As shown in the drawings:

The present invention is particularly con-
cerned with the method of and the apparatus for
treating materials in the chemical field for the
production of products such as explosives and the
like. The machine is also adapted for the con~
ditioning of foundry sand and the reclaiming of
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other materials, in a manner including a tem-
perature control of the materials being mixed
and treated.

It is accordingly believed that the novel pro-
cess of treating or conditioning the ingredienis
of a mixed product in a controlled atmosphere to
either cool the mix or heat the same, depending
upon the nature of the product being produced,
will best’ Be uridérstood from o description of: &
mixing machine embodying the features of this'
invention and by means of which the process may
be practiced.

The mixing machine comprises a combination-
supporting and driving unit, a mixing unit sup-
ported thereon and a combination:discharge iop=
per and door unit coacting with the mixing unit-
and supported on the supporting unit or adjacent
thereto.

The mixing imachine comprises a supporfing.
framework | including a drive housing 2 for en-
closing & driving: unit- for the machine.. The
drive housing 2 is provided with a bottom: 3
formed- with a bearing box 4 in- which the lower
end: of the: main vertical driven shaft 5 is sup-
ported by means of a roller bearing unit .. The
shaft-5 is also supported by means of a roller
bearing unit T supported in the housing 2 as
illustrated-in Figure 3. Keyed or otherwise sup-
porfed-on the lower portion of the vertical driven:
shaft-8 is-a-worm -wheel § disposed within-a cham-
ber or compartment $.. Meshing with the worm
wheel 8 is a driving worm {8 which is rigidly se~
cured or forms a part of a drive shaft [{ which
projects out of the drive housing 2 and has se-
cured on the-outer projecting end thereof a pulley
12 around which a driving belt 12 is engaged.
"The belt 13 is also engaged around a small pulley
{4 supported on the shaff of a driving motor 15,
from which:a drive is transferred to the main ver-

tieal shaft 5. The shaft 5 which is engaged in .

the roller bearing unit 7 has the upper end there-
of projecting upwardly cut of the drive or gear
housing 2 through a supporting casting {7 which
is- rigidly mounted within the gear housing 2 as
clearly illustrated in Figure 3.

The upper portion of the main vertical driven
shaft § projects ubwardly into the mixing, mul-
ling and treating unit which is supported upon
the framework {, on the gear or drive housing 2

and on the casting 1. The mixing and treating ¢

unit is secured in place'by means of bolts {8. The
mixing unit includes a container comprising a
bottom or base plate {2 having integrally formed
thereon or welded thereto the lower end of a cyl-
indrical shell or crib 29 terminating at its upper
end in- an integral outwardly projecting flat rim
or flange 21, on which a material delivering hood
or hopper, parfly illustrated in dotted lines, may,
i some eases be tightly seated for the delivery
of materials into the crib. Integrally formed
centrally on- the crib base plate 12 is an upwardly
projecting turret 22 through which the main ver-
tical driven shaft B projects, Integrally formed
around the turret 22 or rigidly secured thereto,
by welding or other means, is a combination wear
plate 23 which is spaced above the crib base plate
19 and forms the top Wall of a-temperature con-
111ustrated in F1gure 3 'fhe outer permheral
edge of the wear plate 23 is integral with the in-
ner wali of the crib 88 or is rigidly secured there-
to by welding or the like. It will thus be nofed
that a mixing or treating container is provided
for the mixer, said container consisting of the
crib having a temperature control jacket in the

10

+ which. clamping bolts- 39 engage.

4
lower portion thereof around the turret, all of
said parts being integrally formed with one
another or so securely welded together that they
form g unitary construction.

The portion of the main driven shaft 5 which
projects outwardly through the crib turret 22 is
journaled in a ball bearing unit 25 through which
the upper end of the shaft § prejects. Xeyed or
otherwise secured.on theupper projecting end of
the: main- driven' shaft 5 abeve the bearing unit
25 is a propulsion head 26. Integrally projecting
from one side of the propulsion head 28§ is a plow
supporting arm 27 which projects radially oub-
wardly from the propulsion head and is curved.

. The outer” end!of the plow supporfing arm 27 is

provided: with:a guide head 28. The guide head
28.is formed. with a vertical guide slot or groove
in which the upper-end of a plow supporting post
or bar’28:is slidably engaged, and when adjusted,
is adapted to be rigidly held in a set position of
adjustment by means-of a clamping plate 38 held
in-place by means-of serew bolis-34. Rigidly se-
cured. by means of serews- 32 to the lower slotted
end of the. supporting bar 29 is. & plew blade 33

3 iliustrated in detail in Figure 8.and: provided-with:

8 scraping. edge 34 at- the inner end thereof
adapted- to move:over the exterior of the turret
22 while the lower plowing. edge: 35 of the plow
blade 33, is positioned:along:the lower edge of the-
plow to travel over the top-of the wear plate-
73 when the propulsion: head 26 is-rotated by the
shaft 5.

Integrally formed. on the. propulsion head 2§
opposite the arm-27 is a- second:or outer plow sup-

s; borting arm. or beam 34 which is formed with a

bearing sleeve 38 positioned:at right angles to the
vertical shaft 5. The outer end of the plow beam.
34 adjustably supports- a- guide arm 38: having a
guide slot or groove 8% formed therein through
The bolts 39
are- carried- by the plow beam 34 and engage
through operings- in a- clamping plate or bhar 38
which seats in-a-vecess provided in the top of the
arm: 38- to permit. the same to be clamped in an

5 adjusted: position with respect to-the piow beam

34.

Integrally formed on the outer end-of the guide
arm 36 is a plow head 40 formed with a vertical
guide groove. The upper end. of o plow support-
ing bar or post-4l is adjustably engaged in the
plow head 48 and is held in an adjusted position
therein, by means of a.clamping plate 42 held in
place: by screw bolts 43. The lower end of the
plow supporting bar &} is provided with slots
through which clamping belts 44 are engaged.
The clamping bolts 44 are engagad through aper-
tures in- an outer plow blade 45 having a lower
edge 46 whiclr is adapted to travel over the top
surface of the wear plate 23. ‘The outer plow
blade 45 is also provided with g verbical seraping
edge 41, which as clearly illustrated in Figure 2,
is. adapted to travel over the inner face of the
lower portion of the cylindrieal crib 20 when the
mixing mechanisms are in operation.

The mulling mechanism of the mixer is also
associated with the propulsion head 26 and in-
cludes a stub shaft or axle 48 which is rotatably
journaled in the bearing sleeve 35. Xeyed or
otherwise secured on:a projecting end of the axle
&8 is collar 49 of a erank arm 50 the free end of
which: is formed with an integral collar 5f. In-
tegrally formed on the collar 54 of the crank arm
is an elbow bracket 52, having adjustably threaded
through a threaded passage therein, an adjusting
screw. 53 the lower projecting end of which is
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adapted to seat against a stop shoulder 54 (Fig-
ure 4) to provide an arrangement for limiting
the downward swing of the crank arm 80. An ar-
rangement is thereby provided for adjusting the
positioning of the rmaulling mechanism with re-
spect to the wear plate 23. Secured by means of
a screw bolt or other suitable means within the
crank arm collar §{ is one end of a muller sub-
shaft or axle 55 on the outer end of which is
rotatably journalled a pressure roll or muller 56,
which may be of any selected type and weight
desired to permit the periphery of the muller to
travel over materials on the wear plate 28 of the
mixing crib.

Tt will thus be noted that the mixing and mull-
ing mechanism within the mixing container or
crib are adapted to be operated by the rotation
of the propulsion head 28, which in turn is ro-
tated by the vertical driven shaft § through the
worm drive mechanism connected to receive a
drive from the motor 5.

Attention is called to the mountings for the
inner and outer plows 33 and 45 which are ad-
justably mounted so that they can be adjusted to
within a very small and exact degree.

One of the important features of the present
mixer is the provision of a unitary mixing con-
tainer which is formed with an integral tem-
perature contro! jacket in the lower portion
there of with the top of said jacket also serving
as the wear plate for the mixing crib. The cham-
ber 2% of the temperature control jacket is
adapted to serve as a cooling medium by causing
a cooling liquid, such as water or the like, to be
admitted into the jacket chamber 24 through an
intake or supply nipple 57 to the oufer end of
which a supply hose may be connected for supply-
ing the cooling medium to the temperature con-
trol jacket.

For the purpose of causing the cooling medium
to circulate circuitously through the water jacket
chamber 24 beneath the wear plate 23 of the
crib, the chamber 2& is provided with o plurality
of radially directed baffie plates or vanes 58 and
9. The bafile vanes %3 have the ouler ends
thereof integrally secured to the peripheral wall
of the jacket and extend inwardly to within a
short distance of the turrent 22 where it projects
through the water jacket. The bafile plates or
vanes B8 extend from the turret outwardly and
radially to within a short distance cf the periph-
eral wall of the jacket, as illustrated in dotted
lines in Figure 2. The baffle vanes 58 and 58 ex-
tend from the crib bottom plate 19 to the wear
plate 28 and thus bridge the distance between the
wear vlate and the boitom {8 so as to subport
the wear plate between its peripheral margins as
shown in Figures 3 and 4. The vanes 58 and 58
are staggered or alternately project radially in
cpposite directions within the compartment 24
of the temperature control jacket so that the
water or cooling medium entering through the
supply pipe 51 will flow inwardly and around the
inner end of the bafile vane 58 into the second
division of the chamber and will then flow out-
wardly around the outer end of the next vane §9
and so on throughout the entire areg of the jacket
chamber until the last division is reached per-
mitting the cooling medium to flow out through
a discharge nipple £8.

For the purpose of separating the opposite sides
of the temperature control chamber so that the
water will circulate in a circuitous path, a solid
partition wall 61 is prov1ded in the chamber 24
and extends from the turret 22 radially outwardly
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to a U-shaped closure wall 62 which extends
around three sides of a crib door opening 63
provided in the base plate {9 (Figure 3). The
epening §8 together with the adjoining passage
64 formed by the U-shaped wall 62 and a por-
tion of the lower part of the crib wall 20, forms
a passage for the crib discharge closure mech-
anism which includes a closure member supported
at a peoint or position remote or outside of the
crib unit.

To permit discharge of the material which has
been mixed and mulled or freated within the
mixing compartment of the crib 20, the wear
plate 25 is provided with a discharge opening 695.
The discharge opening 65 in the wear plate 23 is
3,4 mea to be closed by a door mechanism com-
17 2 metal door plate §8 which is constructed
to hﬂ.ve a precision fit with the discharge opening
&% in the wear plate 23. Positioned against the
cuter or lower side of the door plate 66 is an
apertured door seal pad or plate 67 which is
constructed of a resilient compressible seal mate-
rial, The door pad 87 seats upon an apertured
door supporting plate 8. Bolts §9 engage freely
through the supporting plate 68 and through the
pad 67 and thread into the door plate 66 to hold
the door plate and the pad securely fastened in
position on the supporting plate 68.

Bigidly secured on the top surface of the door
supporting plate 88 are g plurality of stop studs 70
which are embedded in the compressible seal pad
87 and are shorter than the thickness of said seal
pad so that when the door is moved into closed
position, as shown in Figure 3, the seal pad may
be compressed a predetermined amount before
the upper ends of the stop studs contact against
the door plate 86 to limit the compression of the
seal pad. The seal pad is larger than the sup-
porting plate 88 and larger than the door plate
85 so that the peripheral margin of the seal pad
is adapted to engage against the bottom surface
of the wear plate 23, within the passage 64,
through which the deoor is adapted to move.

The door supporting plate 68 is integrally
formed on the ends of a pair of U-shaped door
hinge arms Ti. The mounting ends of the door
hinge arms 71 are formed with sleeves 12 which
are engaged on a door hinge shaft 73 and are se-
cured to said shaft by means of set screws T4.
The hinge shaft 78 is journalled in suitable bear-
ingz 7% which are formed on the outer sides of
an upper hopper T8 which is in the form of a
rectangular frame open at the bottom and at the
top. The lower end of the upper hopper 76 is
provided with an apertured flange 17 to permit
the upper hopper to be rigidly and tightly bolfed,
Ly means of the bolts 18, to the top flange 19 of
g, lower discharge hopper 88 which is larger than
the upper hopper 76 and projects underneath the
base rlafp {9 of the crib unit as clearly illustrated
in Figure 3 to position an opening in the top por-
tion of the lower hopper 88 to register with the
opening &3 in the crib base plate 19.

The lower hopper 88 is rigidly supported on the
framework i1 and has the lower tapered end
thereef provided with an outwardly projecting
fange 8¢ having secured on the lower side there-
of, by means of screws 82, a seal ring 83 around
which is forined s cmﬂpre sible seal washer 84.
The seal washer 28 is provided to form a tight
ceal hetween the discharge hopper 88 and the
rim of g receiving container (partly shown in dot-
ted lines) which is adapted to be forced or tightly
held against the seal washer 88 to prevent any of
the treated material from the mixing crib from
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escaping when the material is discharged through
the discharge hopper 88 when the erib door is
opened after & mixing eycle has been completed
in the crib 208.

For ihe purpose of opening the crib door 86 the

door contrel shaft 18 has keyed or otherwise se-
- cured OR a projecting end thereof g pinion or
gear B5 having & gear segment 85 in mesh there-
with. The gear scement 88 is rotatably supported
on a gear segment supporting shaft 87 which pro-
jeets through the upper hopper 16 and through
supporting sleeves formed ol the upper hopper
side walls. One end of the shaft 8T projects be-
yond one side ef the upper hopper 78 to permit
the gear segment &6 to be supported thereon in
the plane of the gear 85. A gear guard 88 en-
gages over and partiaily around the gear 886 and
gear segment §8 to protect the same. The gear
guard &8 is supported on a bracket 83 which is
rigidly bolted en one side of the upper hopper 15.

The gear segment 86 which controls the open-
ing and clesing of the crib door is operated Oy 2
toggle mechanism which in turn is operable by
an gir eentrol mechamism. Integrally formed 011
the gear segment 86 and in diametrical align-
ment with the eenter kne of the gear segment is
am integral gear arm 39. Projecting through the
outer end of the gear arm 0 is & link pin &t hav-
ing pivetally mounted on the opposite ends there-
of, onr eppesite sides of the gear arm 29, the up-
per-ends of & pair of toggle links 82. The oppo~
sife-ends of the pair of spaced parallel soggle links
82 are pivotally engaged onx a Iink pin 93 which
serves as a three-way connector. Alse pivotally
conmnected on the Mok pin §3 is one end of an ad-
justable toggle 84 the other end of which is piv-
otally supported on a limk pin 85 which: is sup-
poried in 4 palr of spaced €ars or plates 58 whieh
Torm an Mmtegral part of a toggle supporting arm
81, which is pari of the bracket 89 as illustrated
in Figure 1. Adjustahly supported en the lower
portion of the toggle supporiing arm 37 is a siop
serew 89 against wikch a portien of the adjust-
able toggie 84 is adapted to emgage to limit the
lowermost swing of said toggle. Also engaged on
the arm 9T is an upper stop screw 38 against
wiich the upper pertion of the toggle 84 is adapt-
ed to engage to limis the outward swing of sald
toggle.

For the purpose of operating the toggle mech-
anism to mctuate the gear segment 8 and the
pinion 85 to cause opening and closing of the
crib discharge doer, an air control mechanism is
connected with the link pin 38 by means of a clevis
20 the forked end of which is engaged on the
pin 9% while the opposite end is provided with a
threaded recess i which the outer projecting end
of an air operated piston rod 94 is engaged. The
piston rod 8+ slidably projects info one end of
an air cylinder 162 which is mounted in an in-
clineds position, as illustrated in Figure 1, and is
provided with a collar portion which is adapted
to contact a cylinder stop block (03 mounied on
the exterior of the lower hopper 82 to limit the
downward swing of the air cylinder 182,

The lower end of the air cylinder 162 is pro-
vided with a bottor or base (84 including an ex-
tension through which a pivet pin ¢85 projecis.
The pivot pin 85 is supported on a bracked 108
which is securely bolted to a portion of the frame-
work | of the mixer. Connected to communicate
with the interior of the lower end of the cylinder
02 is one end of an elbow fitting 87 to the other
end of which one end of an air hose {88 is con-

nected. The air hose 188 is also connected to: the.
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botiom end of a speed control valve 108 the upper
end of which is connected to an etbow fitting 118.
Also connected to the elbow ftting {10 is one end
of am air hose Hf. The second end of the air
hose § t is connected to an air control valve 112.
The elbow fitting i3 is supported on the under-
side of an air Dipe supporting bracket {13 which
is rigidly boited to a bracket arm {14 mounted on
the exterior of the upper hopper 18.

The flow of air into and out of the upper end
of the air cylinder 102 is through an elbow fitting
115 to the owser end of which one end of an air
hese 118 is connected. The second end of the air
hose 118 is connected to the bottom of a speed
control valve #17 to the top of which one end of
an elpow ftting 148 is connected. Connected to
the second end of the elbow fitting | {8 is one end
of an air hose 118, The air hose {19 is also con-
nected to the air control valve {12, The air con-
trol vaive L2 is provided with a control handle
or lever 128 which is adapted to be manually op-
erated to actuate o four-way double passage valve
plug, of a standard construction, within the con-
trol valve housing (42 to permit air under pres-
sure from an air pressure supply pipe 121 to be
admitted into either the air hose i1 or the air
hose 118 and at the same time permit air pres-
sure %o be released from the other of said hose
connections so that air may be admitted inte the
air cylinder 82 against one side of the piston
while the air on the opposite side of the piston
is permitied o be exhausted. ‘

Tt will thus be noted that by operating the
air control valve handle 126 that air may be 2d-

. mitted into the air ecylinder {62 on either side

of the piston to cause operation of the piston
rod and actuation of the togele mechanism which
governs the operation of the gear segment 86
which in turn rotates the pinion 85 to either open
or close the erib deor 88.

wWhen the door control gear members and the
toggle mechanism are in the positions illustrated
in full lnes in Figure 1 the crib door 6§ is swung
into the dotted line position illustrated in Figure
3 so that the door proper is moved completely
out of the path of discharge of the material from
the crib to the lower hopper 88. If the air con-
trol handle £28 is now operated to admit air be-
neath the piston in the air cylinder 182, the pis~
ton rod will be projected outwardly to actuate the
toggle mechanisms causing the toggle 94 and the
toggle links §2 to be moved beyond dead center
thereby causing cperation of the gear segment 58
snd the pinion 85 to move the door into a tightly
sealed and locked position jllustrated in full lines
in Figure 3. When the togzle members 84 and
6% are moved beyond dead center the toggle mem-
ber 84 is adapted to engage against the upper
stop 98. With the toggle members 94 and 92
moved beyond dead certter as described, the door
§6 is positively locked in closed position and can-
not be opened by any force applied to the door
from the interior of the crib 20. The door can
only be opened by operating the air control
handie 20 to again admit air above the piston
in the cylinder 182 to pull the toggle mechanism
back into the full line position illustrated in Fig-
ure 1, thereby causing opening of the discharge
door of the crib.

During the operation of the mixer it is es-
sembial, in some cases;, to maintain the top of
the upper hopper T§ tightly closed, particularly
in the mixing and treatment of certain materials
for the produetion of chemical products such, for

78 example, as high explosive compounds requiring:
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tregtment in a tightly enclosed area obtainable
in the present mixer by the use of a material
delivery hood and cover which is adapted to be
fitted to the upper end of the crib 20. The bot-
tom of the discharge hopper is adapted to be
closed by means of a material receiving con-
tainer adapted to be sealingly held in contact
with the seal washer on the lower end of the
discharge hopper 88.

In order to complete the confinement of the
material being discharged from the mixer, the
upper hopper i6 is provided with an inspection
door £22 which is supported on the top of the
upper hopper 76 by means of hinges {22 and a
hinge shaft i24. To insure a tight fit hetween
the top of the upper hopper 7§ and the botiom
surface of the inspection door '122, a door seal
{25 is provided in the top face of the upper hop-
per 76 against which the inspection door 122 is
adapted to tightly seal. For the purpose of lock-
ing the inspection door {22 in sealing contact
with the top of the upper hopper 78, a locking
mechanism is provided which consists of a pivot
bolt 126 which is supported in a projecting lip
{27 integraily formed to project outwardly from
the upper outer portion of the upper hopper 76.
Pivotally supported on the pivet bolt 128 above
the lip 127 is g bell crank locking member con-
sisting of a locking handle {28 and a shorter
clamping arm cor finger {29 positioned at an angle
thereto and adanted to be moved info frictional
lacking contact with a friction block 138 which is
integrally formed or rigidly secured upon the top
face of the marginal portion of the inspection
deor #22. The inspection door 122 not only pro-
vides an adequate closure and seal for the top
of the upper hopper 18 but it also provides a
means affording access to the interior of the hop-
pers 78 and 88 and to the crib door and hinge
mechanisms to permit the same to be inspected
and thoroughly cleaned affer the treatment and
discharge of products from the mixer.

With the parts assembled as described it will
ke scen that the machine may be set in operation
by starting the motor 15 affer the air control
haadle 120 has heen operated to cause the crib
door 8¢ to be moved into the closed position illus~
trated in Pigure 3. In ohe use of the mixer a
material delivery hood may be moved into posi-
tion to tightly seat upon the top flange 21 of the
crib 28 to permit the different ingredients to be
mixead, to be deposited into the crib 20. When
the motor is started the mixing and mulling
mechanisms within the crib are operated by the
rotation of the propulsion head 28. The inner
and outer plow blades act to turn and move the
ingredients alternately outwardly and inwardly
into the path of the muller, so that the ingre-
dients are thoroughly mixed and mulled to pro-
duce the desired products. During the treatment
of the materials within the erib 20 a cooling lig-
uid is admitted into the jacket chamber 24
through the inlet nipple 57 and caused to circu-
late through the chamber 24 by means of the
positioring of the radial bafies. The circulating
liquid thus cools the wear plate 23 and is then
discharged through the outlet nipple 68. The
circulating liquid within the jacket chamber 24
thus acts to uniformly cool off the wear plate
23 and the materials which are being mixed and
mulled thereon within the crib 20.

After the ingredients have been thoroughly
mixed and mulled to produce the desired prod-
uct, such as an explosive mixture requiring cool-
ing during the mixzing and treatment thereof, the
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resultant product is ready to be discharged fromi
the crib. Before the discharge of a treated batch
of material, it is essential that the inspection door
122 be tightly locked in place and that a receiv-
ing container be sealingly pressed against the
seal ring or washer 84 at the lower end of the
lower discharge hopper 88. The crib door 66
is now opened, and this is accomplished by simply
operating the air control handle i28 to admit
air undsr pressure into the upper end of the
air cylinder '182 to force the piston downwardly
in said cylinder thereby pulling the toggle mecha-
nisms from the doited line positions of Figure 1
to the full line positions to operate the door con-
trol gears and the door hinge shaft 73 to swing
the door mechanism downwardly from the full
line position of Figure 3 to the dotted line position

" so that the door 88 is moved entirely out of the
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path of discharge of the material permitting the
material to drop downwardly through the lower
hopper 638 and into the receiving container po-
sitioned against the bottom thereof. The re-
ceiving container may then be released from its
engagement with the bottom of the lower hopper
88 and moved to any desired location.

In the mixing and treatment of materials for
the production of high explosives it is desirable
and important that the mixing and treating
mechanisms as well as the door mechanisms be
thoroughly cleaned after each cycle of operations.
The plowing and mulling mechanism within the
crib may be conveniently cleaned with the re-
moval of the materia]l delivering hood from the
top of the crib, and the door mechanisms may
be cleaned by simply removing the hopper in-
spection door 22 after the locking handle 128
is pivoted to move the clamping finger 129 off
of the door block {30,

In the mixing and mulling of chemical mixtures
for the production of products such as high ex~
plosives, it is essential that the crib door 66 is
not only thoroughly sealed when closed but that
it is also securely locked against opening, so that
in case of an accidental explosion within the
covered crib the explosive force will not open the
door. This is made possible by the locked posi-
tion of the toggle and gear control mechanisms
of said door which can only be released by the
positive operation of the air control mechanisms.

Attention is called to the fact that the crib,
the cooling jacket, the wear plate and the turret
are all integrally formed or connected to produce a
unitary structure which is adaptable for the mix-
ing and treatment of materials in a temperature
controlled area. While the crib jacket has been
described as a medium whereby a cooling liquid
may be circuitously circulated within the jacket
beneath the wear plate to cool the plate and the
materials being treated thereon, it is to be under-
stood that a hot liquid may be circulated through
the jacket to cause heating of the wear plate and
the material being mixed thereon in case a prod-
uct is being produced which requires an increase
in temperature. The temperature control jacket
may also be adapted for the use of the circula-
tion of steam as a heating medium. Tt will also
be understood that if cocling off of the materials
being mixed in the crib is desired, that any other
cooling medium may be circulated in the tem-
perature control jacket in place of the circulation
of cold water.

While the improved mixer is highly adaptable
for the production of chemical mixtures, high
explosives and other products requiring careful
and expert handling in temperature controlled




8,471,48%

11

drea, it is t6 be understood that the mixer may
also be conveniently adaptable for the reclaiming
and réconditioning of foundry sand and the like.

It will; of course, be understood that various
details of construction may be varied through a
wide range without departing from the principles
of this invention, and it is, therefore, not the
purpose to limit the patent granted hiereon other-
wise than necessitated by the scope of the ap-
pended claims.

I claim as my invention:

1. In a muller including a crib having a muller
élement movable over the crib bottom, means for
controlling the discharge of the crib contents
comprising an opening in said bottom, a discharge
hopper depending - from- the crib bottom and
around said opehing, a closure for said opehing
and movable in said hopper into tight engage-
ment with the edge of the opening, and lever
means in the hopper for supporting and moving
said closure and being pivotally supported re-
mote from said. opening and to one side of said
crib pottom so as to be clear of the discharge
path of the crib contents when the same is being

discharged from the crib, said lever means upon ¢

actuation to open said opening swinging said

“elosure bodily to-one side of the crib bottom and

clear out of said discharge path so as to be re-
motely supported by the lever means independent
of the crib bottom.

2. In & mulling apparatus a container defining
a chamber for receiving material to be muled
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arid havirg & side wall and 4 botfoni wear plate,
a turret carrying g rotatable mulling roll in said
container - frictionally engaging and pressing
against said plate to comminute material between
the plate and roll; a bottom wall for the container
spaced from said wear plate and defining be-
tween it and. said plate an. area for receiving a
heat exchange fluid, said turrent extending down
through openings in said plate and bottom wall
and being integrally attached thereto, said side
wall having its lower end resting on said bottom
wall and being secured thereto and. said wear
plate having its outer edge secured to said side
wall,
AXEL G. GRANATH.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
428,134 Price - e May 20, 1890
885,781 Ord Apr. 28, 1908

1,337,333 Simpson —__________ Apr, 20, 1920
1,457,807 Heisler oo __ June 5, 1923
1,633,409 Hartshorn e Apr. 14, 1925
1,812,559 Sampson - June 3, 1930
1,926,083 Christensen ..___—.__ Sept. 12, 1933
2,007,481 Staley ——oeo July 9, 1935
2,239,029 Barrett oo Apr, 22, 1941



