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1 
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 
teInperature 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 rnate? 
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 Arnixer has also been needed that might 
alSO be adaptable for the reclairning and reprOC? 
eSSing Of either new Or Spent materials SuCh aS 
foundry n10lding Sand Which USually iS delivered 
while Stillin 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 a 
material mixing and treating machine of an in 
proved and Simplified type Which is designed and 
ConStructed With improvements forincreasing the 
adaptability and eficiency 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 heatingtreatments depending uponthe 
nature of the products undergoing treatment. 

Still another object of the invention is the pro 
ViSiOn Of an inaproved and Simplified forrn of ma 
terial mixer adaptable for use in the chemical 
field to pernait the mixing and the treatment of 
materials requiring the Cooling of the mixture 
during treatnaerat. 
A further object of the invention is the provi 

Sion of an improved type of material mixing and 
mulling machine in which the mixing cribis pro 
Vided with a Cooling jacket for cooling the mix 
during treatinent 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 
mixtures during treatment, 

It is furthermore an Object of this invention to 
provide an improwed type of material mixing and 
mulling machine having an improved discharge 
dCor the Operation of which is positively Con 
troiled andis adapted to be held in a locked posi 
tion not Only When the Cperating medium is avail? 
able but also in the event that the Controlmedium 
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2 
is turned off or is accidentally shut of Or ex? 
hausted. 

StiII another 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. 
Afeature 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 orrigidly secured togetherto 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 
crib and through which either.a Cooling or a 
heatingmedium maybe circulated for controling 
the temperature of mixes while being treated in 
the crib. * 
Anadditional and furtherfeature 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 inthe production of high explosives or other 
products during the production of which itis de 
sirableto controlthe temperature of the mixture 
while being treated. * 
?ther objects and features of this invention 

wil1 more clearly appear from the following de 
tailed description taken in connection With the 
accompanying drawings, whichillustrate the em? 
bodiment of the invention. 
Tn the drawingS: 
Figure 1 is a front elevational View of a mixer 

embodying the principles of this invention; 
Figure 2 is a top plan view of the mixer with 

parts broken away; 
Figure 3 is a 1ongitudinal vertical sectional 

view taken on line III?III of Figure 2 With parts 
shown in elevation; 
Figure 4 is a transverse vertical Sectional VieW 

taken on1ine IV-IV of Figure 2 with parts shown 
in elevation and with parts omitted; 

IPigure 5 is an enlarged detailed elevational 
view of the outer Scraping and plowing mecha? 
nism; and 
Figure6 is an enlargedvertical elevational VieW 

of the inner mixing and plowing mechanism. 
Asshown inthe 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 tern? 
perature control of the materials being mixed 
and treated. 

It is accordingly believed that the nOVel prO? 
cess of treating or conditioning the ingredients 
of a mixed product in a Controlled atraOSpheretO 
either Cool the mix or heat the Same depending 
upon the nature of the product being produced, 
will best be uriderstood frorn a description of a 
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 
1ported thereon and a Combination discharge hop= 
per and door unit coacting with the mixing unit? 
and Supported on the supporting unit or adjaceat 
thereto. 
The mixing machine comprises a Supporting 

framework I including a drive housing 2 foren 
closing a driving unit for the machine The 
drive housing 2 is provided With a bottorn 3 
fornaed With a bearing box ? in Which the 1Ower 
end of the main Vertical driven Shaft 5 iS Sup 
ported by means of a roller bearing unit 6. 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 
ported on the lower portion of the vertical driven 
Shaft.5is-aworm-wheel3 disposedwithina chana 
ber or Compartment 3. Meshing with the worm 
wheel8 is a drivingworm!6whichis rigidly se 
Cured Or forms a part of a drive shaft II which 
projectS out of the drive housing 2 and has se 
Cured on theouter projectingend thereofapulley 
!2 around which a driving belt 3 is engaged. 
The belt I3 is alsoengaged around a small pulley 
14 Supported on the shaft of a driving motor I5, 
from whicha driveistransferred tothe mainver 
tical Shaft 5. The shaft 5 which is engaged in 
the roller bearing unit 7 hasthe upper endthere 
of projecting upwardly out of the drive or gear 
housing 2 through a supporting casting 47 which 
is rigidly mounted within the gear housing 2 as 
clearlyillustratedia Figure3. 
The upper portion of the main vertical driven 

Shaft 5 projects upwardly into the mixing mul 
1ing and treating unit which is supported upon 
the franaework ! on the gear or drive housing 2 
and on the casting 7 The mixing and treating 
Unit iS SeCuredin place by means of bolts ?3. The 
mixing unit includes a container coraprising a 
bottom or base plate 19 having integrally formed 
thereon orwelded thereto the lower end of acyl 
indrical shell or crib 29terminating at itsupper 
end in an ntegral outwardly projecting flat rim 
or flange2I on which a material delivering hood 
OF hopper partlyillustratedin dotted Hines may, 
in Some Cases be tightly seated for the delivery 
of materials into the crib. Integrally formed 
Centrally onthe crib base plate!3 is anupwardly 
projecting turret 22through which the main ver 
tical driven Shaft 5 projects. Integrally formed 
around the turret 22 or rigidly secured thereto, 
bywelging orothermeans is a combination wear 
plate 23 whichis Spaced above the crib base plate 
19and forms thetopwall of atemperature con 
trol jacket including the chamber 24 as clearly 
illustrated in Figure 3 The outer peripheral 
edge of thewear plate23 is integralwith the in 
nerwall ofthe crib20 oris rigidlysecured there 
to by welding or the like It will thus be noted 
that a mixing ortreating container is provided 
for the mixer said container consisting of the 
crib having a temperature Control jacket in the 

10 

5 

70 

75 

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 a unitary Construction. 
The portion of the main driven shaft 5 which 

1projects outwardly through the crib turret 22 is 
journaledin a ball bearing unit 25through which 
the upper end of the Shaft 5 projectS. Keyed or 
0?herwise Secüredon the upper projecting end of 
the rnain driven"Shaft 5 above the bearing unit 
25 is a propulsion head 26. Integrally projecting 
from one side of the propulsion head 26 is a plow 
Supporting arm 27 which projects radially out 
Wardly frorn the propulsion head and is Curved. 
The outer'end of the plow supporting arm 27 is 
provided with a guide head 28. The guide head 
28.is formed with a verticalguide slot orgroove 
in WHich the upperend of a plow supporting post 
or bar"29*is slidably engaged and when adjusted, 
is adapted to be rigidly held in a set position of 
adjustraent by meansof a clamping plate3} Held 
in place by meansof Screw bolts34 Rigidly se 
Cured-by means of ScreWS-32 to the lowerslotted 
end of the supporting bar 29 is a plow blade33 

; illustratedin detailin Figure6 and providedwith 
a scraping edge 34 at the inner end thereof 
adapted to move over the exterior of the turret 
22 while the lower plowing edge35 of the plow 
blade33 is positionedalongthe loweredge ofthe 
plow to travel over the top of the wear plate 
23 wheathe propulsion head26.isrotated bythe 
shaft.5 

Integrally formed on the propulsion head 26 
Opposite the arra.2T-is a Secondorouter plow Sup 

; porting arm or beana 34 which is formed with a 
bearingsleeve35 positionedatrightanglestothe 
werticalshaft 5. The outer end of the plow beam 
34 adjustably supports aguide arm 36 having a 
guide slot or groove 37 formed therein hrough 

The 30ItS 39 
are carried by the plow beam 3& and engage 
through-openings in a clamping plate or bar 38 
which.seats in a reCess provided in thetop of the 
arna 36 to perrait the Sameto be Clamped in an 
adjusted position with respect to-the plow beam 
34. 
Integrallyformedonthe outerend ofthe guide 

arm 36 is a plow head 40 fornaed with a vertical 
guide groove The upper end of a plow s?2por;- 
ing bar or post-44 is adjustably engaged in the 
plow head 4{} 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 

3 through which clamping bolts 4? are engaged. 
The elaraping bolts 44 are engaged through aper? 
tures in an outer plow blade 45 having a lower 
edge 46 which is adapted to travel over the top 
Surface of the Wear plate 23. The outer plow 
blade 45 is also provided with a ver?iCal scraping 
edge g? which as clearly illustratedin Figure 2, 
is adapted to travel over the inner face of the 
1ower portion of the Cylindrical Crib 20 when the 
mixing mechanismsarein 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. Keyed or 
Otherwise secured ona projecting end of the axle 
?8 is collar 49 of a Crank arm 50 the free end of 
which is formed with an integral collar 51. In 
tegrally formed on the collar 5 of the crank arm 
iSan elbow bracket 52, having adjustablythreaded 
through a threaded passage therein, an adjusting 
SGrew 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 50?An ar? 
rangement is thereby provided for adjusting the 
positioning of the mulling 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 S! is one end of a muller Sub 
Shaft Or axle ?5 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 ma?erials on the Wear plate 23 of the 
mixingCrib. 

It 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 26?Which in turn is ro 
tated by the vertical drfren shaft 5 through the 
Worm drive mechaniS?2 30nnected to reCeive a 
drive from the motor 5, 
Attention is Called to the mountings for the 

inner and Outer plows 33 and 5 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 tem1 
perature Control jacket in the lower portion 
there of with the top of said jacket alSo serving 
as the wear plate forthe mixing Crib The Cham 
ber 2? of the temperature control jacket is 
adapted to serve as a Cooling medium by CaUSing 
a cooling liquid?SUich as Water or ?he like to be 
admitted int0 the jacket Chamber 2 through an 
intake or supply nipple 57 to the Outer end of 
which a SUpply hose may be Connected for supply? 
ing the Cooling niedium to the temperature con 
troljacket. 
For the purpose of causing the Cooling medium 

to circulate Gircuitouslythroughthe Water jacket 
Chamber 2é beneath the Wear plate 23 Of the 
crib?the chamber 24 is provided with a plurality 
of radially directed bafe plates or vanes 53 and 
59. The bafle Vanes 53 have the Outer 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 bafle plates or 
vanes 53 extend from the turret outwardly and 
radially to within a short distance of the periph? 
eral wall of the jacket as illustrated in dotted 
liaes in Figure 2. The bafie vanes 53 and53 ex 
tend from the crib bottom plate 9 to the wear 
plate 23 and thus bridge the distance between the 
wear plate and the bottom 49 so as to Support 
the Wear plate between its peripheral margins as 
Shown in Figures 3 and 4. The Vanes 58 and 59 
are staggered or alternately project radially in 
opposite directions wi?hin the Compartment 24 
of the temperature Control jacket So that the 
water Or Cooling nediurn entering through the 
supply pipe 57 will flow inwardly and around the 
inner end of the bafle vane 58 into the second 
division of the chamber and will then flow out 
wardly around the outer end of the next Vane 59 
andso on throughout the entirearea ofthe jacket 
Chamber until the last diVision is reaChed per? 
mitting the cooling medium to flow out through 
a discharge nipple 6{}, 
Forthe purpose of separating the opposite sides 

of the temperature control Chamber so that the 
water will circtilate in a circuitous path a solid 
partition wal161 is provided in the chamber 24 
and extends from the turret 22 radially outWardly 
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6 
to a U-Shaped closure Wall 62 Which extends 
around three sides of a crib door opening 63 
provided in the base plate 19 (Figure 3). The 
Gpeniag S3 together with the adjoining paSSage 
6g 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 
aniSn WhichinCludes a clOSure member Supported 
at a point or position remote or outside of the 
Crib urait. 
To permit discharge of the material which haS 

been mixed and mulled or treated within the 
mixing Compartnent of the Crib 20, the wear 
plate 23 is provideG With a discharge Opening 65. 
The discharge Opening 65 in the Wear plate 23 iS 
adapted to be closed by a door mechanism com 
prising a metal door plate 66 whichis constructed 
to have a precision fit With the discharge Opening 
?g in the Wear plate 23. Positioned against the 
Guter Or lower Side of ae d00r plate 66 is an 
2Qert1?red Goor Seal pad Or plate 67 Which is 
Coastructed Of a reSilient compreSSible Seal mate? 
rial The door pad 6? Seats upon an apertured 
@oGr supporting plate 68. Bolts 69 engage freely 
througa ?he Supporting plate 68 and through the 
pad G? arad thread into the door plate 66 to hold 
?he Cor plate and the pad seCurely fastened in 
position on the Supporting plate 68. 
Rigidly secured on the top surface of the door 

supporting plate 68 are a plurality ofstop studs 70 
Which are embedded in the Compressible seal pad 
67 and are shorter than the thickness of Said seal 
3ad So ?hat When the door is naoved into Closed 
positioa aS Sh0Wn in Figure 3, the Seal pad may 
be Cornpressed a predetermined amount before 
the upper ends of the stop Studs Contact against 
the door plate 66 to limit the Compression of the 
seal pad The seal pad is larger than the sup? 
porting plate 68 and larger than the door plate 
6S 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 door is adapted t0 move. 
The door Supporting plate 68 is integrally 

formed on the ends of a pair of U-Shaped door 
hinge arms 7i The mounting ends of the door 
hinge arms 7 are formed with sleeves 72 which 
are engaged on a door hinge Shaft 73 and are Se? 
cured to Said shaft by means of set screws 74. 
The hiage shaft 73 is journalled in Suitable bear 
ing875 which are formed on the outer Sides of 
Ba upper hopper 78 which is in the form of a 
rectangular frame open at the botton and at the 
top The lower end of the upper hopper 76 is 
provided with an apertured flange TT to permit 
the Upper hopper to be rigidly and tightly bolted, 
13y means of the bolts 73?to the top flange 79 of 
a Hower discharge hopper 3 Which is larger than 
the upper hopper 76 and projects underneath the 
base plate 13 of the crib unit as clearlyillustrated 
in Figüre3 to position an Opening inthe top por? 
tiora of the lower hopper 80 to register with the 
opening ?3 inthe Crib baSeplate 19. 
The 1öwer hopper 39 is rigióly Supported on the 

framework and has the lower tapered end 
thereof provided with an OutWardly projecting 
fange 3 having Secured on the lower side there 
?f by rneans of screws 32 a Seal ring 83 around 
which is forraed a cormpreSSible seal Washer 84. 
The Seal Washer 3? is proVided to form a tight 
Seal betWeen the discharge hopper 36 and the 
rirn of a reCeiving container (partly shown in dot 
ted lines) which is adapted to be forced ortightly 
heid against the seal Washer 3& to prevent any of 
the treated material from the mixing crib from 
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escaping wheathe materialis dischargedthrough 
the diSeharge hopper 89 whea the erib dQor iS 
Opened after a mixiag Cycle has been COrapleted 
ir ?he Crib 20. 
Forthe purpose of operaing the crib door 66the 

door COratroishaft 73 has keyed or o?herWise Se? 
Cured Gra a projecting end thereOf a piniCn Cr 
gear BS having a gearsegineat 86 in mesh there 
With Thegear Segrrient 36 is rotatably Supported 
On a gear Segnaent Supporting Shaft 8 Which pro 
jects through the upper hopper TS and through 
Strpportiag Sleeves forraed Gra the upper hopper 
side Walls. One ead of the shaft 37 projects be 
yoad oae side Gf the upper hopper ?6to perrait 
the gear segraeat gSto be supported thereOn in 
the plane of the gear 65?A gear guard 38 en 
gages Over and partially around the gear 35 and 
gear segraent 33 to protect the sarae The gear 
guard @? is sapported on a bracket 33 Which iS 
rigidly bolted Gn one side of the Upper hopper 73. 
The gear Segmerit 66 which Controls the Open 

ing and cloging of the crib dooris Opera?ed by a 
toggie raechanism which in turn is Operable by 
an air cGatrol raechanisra. Integrally formed On 
the gear Segment 36 and in diaraetriCal align 
rrierlt With the Center Hine Of the gear Segrrient iS 
art integralgeararm 39 Projecting through the 
Outer end of the gear arm ?{} is a l?nk pia 3? haV? 
ing pivotaily rnounted on the opposite ends there 
Of On OppCsite Sides of the gear arm 33 the Up? 
perends of a gair of toggle links 93. The oppo 
Sibeends Ofthe pair of SpaCed paraleltOggle HakS 
92 are pivotallyeagaged on a link pin 93 which 
serves as a three-way Conraector Also pivotally 
COaleCted Of the ink pir 53 is Cae end Of ara ad 
justable toggle 9? the o?her end of which is piV 
otaily supporteG On a liak pin 95 which is Sup 
por?edia a pair Of Spaced earS Gr p1ateS 36 Whigh 
forrn arl integra part Gf a toggle süpgorting arm 
SI?Which is part of the bracket 39 aSillustrated 
in ?igure l Adjüstably suipported on the lower 
portiGra Of the toggie Supporting 3rm 37 is a stop 
SCrew 33 against which a portion Cf the adjüst 
able tCggie 34 is adapted to eragage to limit the 
1QWerraCSt SWirig Of Said toggle?AISO engaged Ca 
the arm G? fS aa Upper Stop Screw 99 against 
which the Gpper portion of the toggle 34 is adapt 
ed tC engage to limi&the o?ward swing of said 
toggle. 
Forthe purpose of operating the toggle mech 

anisin to actuate the gear Segraent 36 and the 
pinion Sá to CaUSe Opening and closing of the 
Crib diSCharge door an air Control mechanism is 
Conaected With the link pin 33 by means of a clevis 
HJó the forked end of which is engaged on the 
pin 33 While the opposite end is provided with a 
threaded recess in which the outer projecting end 
Ofan air Operated piston rod Höl isengaged. The 
pistOn rod #0# slidably projects into one end of 
am air Cylinder !6? Which is mounted in an in 
Clined pGSition as iliustrated in Figure ?, and is 
provided with a collar portion which is adapted 
to Contact a Cylinderstop block 493 mounted on 
the exterior of the lower hopper 30 to Iimit the 
downWard Swing of the air cylinder !92. 
The lower ead of the air cylinder #62 is pro 

Vided with a bottom or base ?including an ex 
tension through which a pivot pin #95 projects. 
The pivot pin !95 is supported on a bracket #03 
Whichissecurely boltedto a portion ofthe frame 
Work 4 of the mixer Connected to communicate 
With the interior of the 1owerend of the cylinder 
102is one end of an elbowfitting 67to the other 
end of which One end of an air hose 68 is con 
nected The air hose I08 is alsoconnectedtothe 
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8 
bottomend ofaspeed controlvalve 469the upper 
end of whichis Conriected to an elbow fitting 140. 
Also Connected to the elbowfitting ! f0 is one end 
of an air hose H I. The second end of the air 
hose iffis connected to an air coatrol valve I I2. 
?The elbOW fitting if0 is supported on the under? 
SIGe Of an air pipe Supportiag bracket 4 13 which 
is rigidly bolted to a bracket arm liá mGuated on 
the exterior of the upper hopper T6. 
The flow Of air into and Out Of the upper ead 

Of the air Cylirlder |02 is through an elbowfitting 
# 5 50 he Outer end of Which One end of an air 
hose ! l? is Connected. The Second ead of the air 
h0se 143 is Connected to the bottom of a Speed 
Control Valve l! to the top of which One end of 
an eHbow fitting i 48 iS Connected Connected t0 
?he Second end Of the elbOW fitting I |8 is one end 
Of an air h0Se l 13. The air hose |!9 is also con 
nected to the air Coratrol Valve ?? The air Con 
tro Waive ??2 is provided With a Contro1 handle 
or lever !2? which is adapted to be manually op 
erated to aC?Ulate a four-Way dOuble paSSage Valve 
plug?Of a Standárd ComStruCtion, within the Con 
tro Valve aCusing 4 2 to permit air under pres 
Sure from an air pressure supply pipe !2i to be 
aGrnitted into either the air h0Se I | | Or the air 
hose iiS and at the Same tirae permit air pres 
Sure to be released from the other of Said hose 
COaneCtions SO that air may be admittediato the 
air Cyliader G2 agaiast one Side of the piston 
While the air On the Opposite Side of the piston 
is perrnitted to be exhaüsted, / 

?t Will thus be n06ed that by operating the 
air Control Valve handle #20 that air nay be ad 
mitted into the a? Cyl?nder 462 On either side 
of the piston to catase Operation of the pistOn 
rod and actüation of the toggle naechanism which 
gOVerns the Operation Of the gear Segment 86 
Which iaturn rotates the pinion 35 to either open 
OrCiOSethe crib dCor S6. 
When the door control gear merabers and the 

toggle mechanism are in the positions illustrated 
irl fuil ines in Figure 1 the crib door 66 is swung 
into the dotted line position illustratedin Figure 
3 So that the door proper is moved completely 
CUt of the path of discharge of the materialfrom 
the Crib to the lower hopper 30 If the air con 
trol handle #26 is now operated to admit air be 
neath the piston in the air cylinder 492?the pis 
ton rod Will be projectod outwardly to actuatethe 
toggle mechanisms causing the toggle 94 and the 
toggle links 92 to be noved beyond dead center 
thereby Causing operation ofthe gearsegment 56 
and the pinion 35 to move the doorinto atightly 
Sealed and locked position illustrated in ful11ines 
in Figure 3. When the toggie members 94 and 
52 are moved beyond dead centerthe toggle mem 
ber 9g is adapted to engage against the upper 
Stop 39 With the toggle members 94 and 92 
Taoved beyond dead Center as described the door 
66 is positivelylockedin 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 
bandle 120 to again admit air above the piston 
in the Cylinder 102 to pull the toggle mechanism 
back into the full line positionillustratedin Fig? 
"e 1 ?ereby.causing opening of the discharge 
d00r of the Crib. 
Puring the operation of the mixer it is es 

Seritial in Some cases?to maintain the 50p of 
* Upper.hopper 76tightly closed particuiarly 
inthe mixing andtreatment of certain materials 
forthe production of chemical products SuCh, for 
example as high explosive compounds requiing 
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treatment 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 1ower end of the 
discharge hopper 80. 
In order to coraplete the confinement of the 

material being discharged from the mixer the 
upper hopper 76 is provided with an inSpection 
door 22 which is supported on the top of the 
upper hopper 76 by means of hinges !23 and a 
hinge shaft f24. To insure a tight fit betWeen 
the top of the upper hopper T6 and the bottom 
surface of the inspection door "122 a door Seal 
425 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 H22 in Sealing Contact 
with the top of the upper hopper 76, a locking 
rnechanism is provided Which Consists of a pivot 
bolt ?26 which is supported in a projecting lip 
127 integraily formed to project outwardly from 
the upper Outer portion of the upper hopper 76. 
Pivotally Supported on the pivot bolt I26 above 
?he lip #27 is a bell Crank locking mernber Con 
sisting of a locking handle 23 and a shorter 
clarraping arm orfinger 29 positioned at an angle 
thereto and adapted to be moved into frictional 
locking contact With a friction block I36 Whichis 
integrally formed or rigidly Secured upon the top 
face of the rnarginal portion of the inspection 
door 22 The inSpection door I22 not Only pro 
vides an adequate closure and seal for the top 
of the upper hopper 76 but it also provides a 
raeans afording access to the interior of the hop 
pers 73 and 80 and to the crib door and hinge 
raechanisms to permit the Same to be inspected 
and thoroughly cleaned after the treatment and 
discharge of products from the mixer. 
With the parts assembled as deSCribed it wil1 

be seen that the machine may be set in operation 
by Starting the motor 15 after the air control 
handle 20 has been operated to cause the crib 
door ?Sto be moved into the closed position illus 
trated in Figure 3. In One use of the mixer a 
rnaterial delivery hood may be moved into posi 
tion to tightly seat upon the top flange2! of the 
Crib 29 to permit the different ingredients to be 
mixed to be deposited into the crib 20. When 
the raotor is started the mixing and mulling 
mechanisms within the crib are operated by the 
rotation of the propulsion head 26. 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 crib 20 a cooling liq 
12id 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 
positioning of the radial bafles The circulating 
liquid thus cools the wear plate 23 and is then 
discharged through the outlet nipple 60. 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 duringthe mixing andtreatmentthereof the 
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resultant product is ready to be discharged fröm 
the Crib. Before the discharge of a treated batch 
of material?it isessentialthat the inspection door 
:22 betightly locked in place and that a receiv 
ing container be sealingly pressed against the 
seal ring or WaSher 34 at the lower end of the 
lower discharge hopper 80. The Crib door 66 
is now Opened andthis is accomplished by Simply 
Operating the air Control handle |20 to admit 
air under pressure into the upper end of the 
air cylinder ?2 to force the piston downwardly 
in said cylinderthereby pulling the toggle mecha 
asms from the do?ted line positions of Figure 1 
to the füll line positionsto operate the door con 
trol gears and the door hinge Shaft 73 to swing 
the door mechanism downwardly from the full 
Jine posi?ion of Figure 3tothe dotted line position 
So that the door 66 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 80 and into the receiving Container po 
Sitioned against the bottom thereof The re 
Ceiving Container rnay then be released fromits 
engagemerat with the bottom of the lower hopper 
39 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 aftereach Cycle of operations. 
The plowing and mulling mechanism within the 
Crib may be Conveniently cleaned with the re 
moval of the material delivering hood from the 
top of the Crib and the door mechanisms may 
be Cleaned by Simply removing the hopper in 
Spection door 422 after the locking handle 28 
is pivoted to move the clamping finger I29 off 
Of the door block 36. 
Inthe mixing and mulling of chemicalmixtures 

for the production of products such as high ex 
Dlosives 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 controlmechanisms. 

Attention is Called to the fact that the crib, 
the COOling jacket the wear plate and the turret 
are allintegrally formed orconnectedto producea 
Unitary Structure whichis adaptable forthe 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 
1nay be Circuitously circulated within the jacket 
beneath the Wear plate to cool the plate and the 
materials beingtreated thereon?it istobe under 
stood that a hot Iiquid 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 It will also 
be understood thatif cooling off of the materials 
being mixed in the cribis 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 chemica1 mixtures high 
explosives and other products requiring careful 
and expert handling in temperature controlled 
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ärea it is to be understood that the mixer may 
also be conveniently adaptable for the reClaiming 
and reconditioning of foundry sand and the like. 

Tt will of course be understood that various 
details of Construction may be Varied through a 
wide range without departingfromthe principles 
of this invention, and it is, therefore not the 
purpose to limit the patent granted hereon other? 
wise than necessitated by the scope of the ap? 
pendedClaimS. 
Iclaimas my invention: 
1. In a muller including a Crib having a nauller 

élement movable OVer the Crib botton?means for 
oontrolling the discharge of the crib contents 
Comprising an Openingin Said bottom a discharge 
hopper depending from the crib bottom and 
around Said Opening?a closure for Said Opening 
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 bottom so as to be clear of the discharge 
path of the crib contents whenthe same is being 
discharged from the crib, said lever means Upon 
actuation to open said opening Swinging Said 
closure bodily to one side of the crib bottom and 
clear out of said discharge path so as to be re 
motely supported bythe lever means independent 
Ofthe Crib botton1. 

2. In a mulling apparatus a container defining 
a chamber for receiwing material to be mulled 
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and having a side wal1 and a bottom wear plate, 
a turret Carrying a rotatable mulling rol1 in said 
Container frictionally engaging and preSSing 
against Said plate to Comminute material between 
the plate and roll a bottom Wall forthe 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 bott0m 
Wall and being secured thereto and Said Wear 
plate having its Outer edge Secured to Said side 
Wall, 
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