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My invention relates to matcrial dispensing 
machines and to methods of employing the same, 
and more particularly to a machine for mixing 
powdered material with liquid, and for dispens 
ing measured quantities of the resulting fluid 
mixture, 
While my machine may be employed for mix 

ing various kinds of powdered material with dif 
ferent liquids and for dispensing the resulting 
fluid mixture, it is particularly well adapted to 
the manufacture of a gypsum base mold for use 
in making metal castings. The characteristics 
of its operation which makes it particularly 
suitable for such service may also make it valu 
able for other uses. One important character 
istic, for example, is that the fluid mixture dis 
pensed is always fresh, the powdered and liquid 
ingredients being mixed in mediately prior to 
delivery of the mixture. Such mixture can be 
produced in a continuous process or the mixture 
may be dispensed in predetermined batches. The 
characteristics of the mixture itself may also 
vary as to consistency and as to the number, 
kind, and proportions of ingredients used. These 
various capabilities of my process and machine 
should be kept in mind in considering the de 
scription thereof as adapted particularly to the 
manufacture of a gypsum base mold. 
The main object of the present invention is to 

provide new and improved mechanism for in 
timately mixing a powdered material with a 
liquid medium and depositing such mixture in a 
receptacle or container with appreciable force. 
A further object of the present invention is to 

provide a new and improved process for prepar 
ing a mixture of liquid and powdered material 
for use as a mold for forming castings. 
A further object of the present invention is to 

provide a new and improved mechanism for de 
livering powdered material in batches of a defi 
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nite known weight without the employment of 
Weighing mechanism, ' 
A further object of the present invention is to 

provide mechanism to dispense a slurry composed 
of a liquid and powdered material. 
Another object is to provide such a machine 

which may be adjusted quickly and easily to de 
liver batches of mixture of different size or to 
vary the consistency of the fluid mixture, and 
which when so adjusted will maintain such ad 
justment accurately. 

It is desired to effect all these objects by a 
machine of simple construction and one having 
the fewest possible number of moving parts, yet 

30 

the various ingredients and the thoroughness of 
mixing Will be high, 

Independently of my disclosed mechanism, it 
is an object to devise an efficient dispensing and 
mixing method in which powdered and liquid 
materials may be separately dispensed, mixed in 
transit, and the final mixture having predeter 
mined composition, consistency, and character 
istics delivered. 
Other objects, and in particular those inherent 

in unique manipulations of my process and in 
specific features of my mechanism will be under 
stood from the following description of the de 
tails of my invention. 

Preferred embodiments of my invention shown 
in the drawings illustrate the principles of my 
process and the general operating characteris 
tics of my machine. It will be understood that 
Various alterations in the forms and details of 
my device disclosed may be desirable as dictated 
by good engineering design to adapt it to specific 
uses and installations, without departing from 
the Spirit of my invention as herein described, 
and as defined in the appended claims. 

Fig. 1 is a front elevation view, parts thereof 
being in Section, and 

Fig. 2 is a side elevation view of my machine. 
Fig. 3 is an enlarged view partly in vertical 

Section and partly in side elevation of the com 
minuting and spray elements of my mechanism. 

Fig. 4 is a vertical section taken along line 
4-4 of Fig. 3. 

Fig. 5 is a view similar to Fig. 3 of a modified 
form of my device, partially in vertical section 
and partially in side elevation. 

Fig. 6 is a side elevation view with parts in 
section, showing somewhat diagrammatically a 
nozzle arrangement and the relation of the pow 
dered material and liquid spray sheets, and 

Fig. 7 is a section taken along line - of 
Fig. 6 showing in plan the nozzle spray arrange 
ment and its operation. 

Figs. 8 to 14, inclusive, are side elevation 
views with parts in section, showing different 
Spray nozzle arrangements in diagrammatic 
fashion. 

Fig. 15 is a diagrammatic illustration of a mull 
tiple stage dispensing mechanism. 

Fig. 16 is a diagrammatic view of a mold pro 
duction line incorporating my dispensing appa 
ratus, 
While, as has been pointed out heretofore, my 

dispensing machine is useful in various instances 
where it is desired to deliver a fiuid mixture, I 

one in which the accuracy of measurement of 55 have found it to be particularly useful in the pro 
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duction of gypsum base molds used in the manu 
facture of metal castings. For purposes of illus 
tration, therefore, my process, and the construc 
tion and operation of a machine capable of per 
forming such process will be described with ref 
erence to such mold manufacture. 
In making gypsum base molds it has been the 

practice to Weigh out or measure Separately the 
quantity of dry, powdered, gypsum base mate 
rial and the amount of water required for an 
individual mold. This measuring step has been 
followed by a mixing operation in which the 
plaster and water Were commingled into a 
honogeneous fluid. The third step was to de 
posit this known quantity of mixture in a flask 
containing a pattern where it Set. Such series 
of operations was inefficient. In the first place 
considerable time was expended in each of the 
manually performed Weighing, mixing, and de 
positing steps. Eventually the process Was sim 
plified by combining the mixing and settling. 
In a flask were placed known amounts of the 
dry, gypsum base material and Water, and these 
ingredients were mixed in the flask itself which 
mixing action served the further purpose of set 
tling the mixture intimately about the patterns 
in the flask. The efficiency of the operation 
could be somewhat improved by using automatic 
Weighing or measuring mechanism for sepa - 
rately dispensing the powdered material and the 
liquid. But three steps would still be required, 
namely, the weighing and depositing of the 
water in the flask, the Weighing and depositing 
of the gypsum base material in the flask, and 
finally the mixing and settling of the mixture . 
Within the flask. 
The present invention seeks to combine these 

Several steps into a single operation, capable of 
being carried out by a single apparatus which 
simultaneously will 

(1) Measure and deliver progressively a pre 
determined weight of powdered gypsum base 
material, 

(2) Deliver at a constant rate and Velocity a 
predetermined quantity of liquid, Such as Water, 

(3) Intimately and honogeneously mix the 
powdered and liquid ingredients into a fluid miX 
ture of predetermined consistency, and 

(4) Dynamically deposit Such fluid mixture 
in a flask so that it will be settled about the pat 
terns therein. 
Not only will this operation save time but the 
mold produced by this method will be superior 
since the mixture will be deposited in its final 
position about the patterns more quickly, and 
hence while the mixture is in a more highly 
fluid condition, so that it will conform more ac 
curately to minute details of the patterns. More 
over the moiding operation as a whole may be 
further expedited by employing an accelerating 
agent, a number of these being known to the art, 
for shortening the setting time, required even 
more than it may safely be decreased where the 
ingredients are mixed in the flask. 

In the manufacture of gypsum base molds a 
continuous supply of the powdered material will 
be required, which will ordinarily include cal 
cined gypsum and a filler such as short fibre as 
bestos, talc, or other inert material in substan 
tially powder form. The mixing liquid, which 
will ordinarily be water, is delivered to my na 
chine under a desired constant pressure, main 
tainable by any suitable mechanism. The final 
mixture will preferably be deposited in a series 
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2,291,710 
of flask rim and matchplate assemblies as they 
move along beneath the machine, the quantity 
delivered into each flask assembly being accu 
rately measured. The machine is regulated to 
dispense successive mixture batches of equal 
Weight into successive flasks, such mixture being 
p'Ogressively driven onto each matchplate and 
about the patterns thereon, and distributed uni 
formly throughout the length of the flask during 
its travel. 

It will be understood that the various steps of 
ny process are carried out concurrently, al 
though for the purpose of clarity they will be de 
Scribed separately. The first step involves the 
production of a falling sheet of powdered nate 
rial, which, for mold purposes, will ordinarily be 
primarily calcined gypsum. This powdered ma 
terial may fall freely in a sheet of considerable 
width, for example ten or twelve inches, while it 
will be of very sight thickness, probably only 
about a quarter of an inch. While the material 
preferably falls freely, it may instead be dis 
spensed as a sheet sliding down an inclined 
chute. The material should be of uniform dens 
ity, in addition to the sheet being of constant 
width and thickness, so that the material is dis 
pensed at a constant rate. It is not necessary 
that the sheet be exactly the same density at 
every point throughout its length as long as it 
is substantially uniforn in character. Thus the 
sheet may be composed of successive equal par 
Cels, portions, or increments of material moving 
in close succession, so that for practical purposes 
it may be treated as a continuous and uniform 
sheet. If the material has a tendency to pack 
or clot it should be comminuted, so that all such 
clots are broken up, before the sheet meets the 
liquid spray. Such fluffing operation may also 
SerWe to Smooth out the periodic inequalities in 
the sheet so that it will be continuously uniform. 
While the dry powdered material is thus being 

delivered in a substantially uniform falling sheet, 
the mixing liquid, which is ordinarily water, is 
delivered in a downwardly directed spray against 
the sheet of powdered material. Within the 
term "sheet' as used with reference to the fall 
ing powdered material and the liquid Spray I in 
tend to include not only absolutely planar for 
nations, but also formations of considerable 
width and slight thickness which may be some 
what arched or bowed transversely of their di 
rectional movements, although such sheets may 
be considered to be generally planar. The sheet 
spray is directed downwardly against the pow 
dered material sheet at an acute angle thereto, 
the planes generally defined thereby preferably 
meeting in a substantially horizontal line. The 
powdered material and liquid merge and inti 
mately conningle to form a homogeneous fluid 
mixture. If the powdered material is primarily 
calcined gypsum it has been found that more 
thorough mixing will result if the water is de 
livered at a temperature in the range of about 
140 F. to 160 F. The temperature of the result 
ing fluid mixture will, of course, be below this 
range if the powdered material is unheated. If 
the powdered material is dispensed as a freely 
falling sheet the force of the liquid spray will 
act as a barrier to interrupt and to dissipate such 
sheet. The intercepted powdered material will 
be deflected by the sheet spray and such mate 
rial will be entrained in it. With the nozzle ar 
rangement shown in Fig. 6, for example, the 
course of the spray will be little affected by its 
aSSimilation of the powdered material. Where 
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the powdered material is dispensed in the form 
of a sheet sliding down a chute, however, the liq 
luid spray striking the chute at an acute angle 
will be deflected by its impact and the mixture 
will continue downward along the chute at an 
accelerated speed, but the dry and liquid ingre 
dients will still become intimately commingled. 
According to the requirements of the Operation 

and the particular installation, any One of a 
large variety of nozzle arrangements and posi 
tions may be employed. It may be required, for 
example, to mix together several dry ingredi 
ents with a single liquid. This may be accom - 
plished by feeding sheets of the various pow 
dered materials down chutes to merge into a sin 
gle composite sheet prior to contact with the liq 
uid, or such different powdered materials may be 
dispensed in parallel sheets falling into the liq 
uid sheet spray at different positions along its 
length and cumulatively entrained thereby. A 
third alternative is to feed the various dry ingre 
dients each into a separate liquid spray in which 
it will be entrained, after which the Scveral liq 
uid sprays may be nerged prior to deposit of 
the ultinate mixture, 
ingredients are required, each may be dispensed 
from a separate nozzle. The Sprays from Such 
nozzles may all lie in the same plane as shown 
in Figs. 6 and 7, and the splays may overlap lat 
erally as in Fig. 7, so that the liquids become 
somewhat mixed before they cone into contact, 
with the dry material. Another possible air 
rangement is that shown in Fig. 2 in which the 
nozzles on one side of the falling powdered ma 
terial sheet may deliver a spray of one liquid 
while the nozzles on the other side deliver a spray 
of a different liquid. The same plan may be 
carried out with the separate sets of nozzles ar 
ranged as shown in Figs. 8 and 9. In all these 
situations the size of the powdered Inaterial 
sheets and the force and volume of the liquid 
sprays will be regulated according to the propor 
tions of the several dry and liquid ingredients 
desired in the ultimate mixture. Obviously a 
fluid mixture containing several different types 
of powdered material and also several different 
liquids could be produced by a suitable combina 
tion of powdered material sheets and liquid sheet 
sprays, arranged to finally merge into a single 
stream, according to these plans. 
In the making of gypsum base molds by my 

process it is desired not only that the proper 
mixture be dispensed but that it be dispensed 
directly into a flask and matchplate assembly in 
such a manner and with such force that the 
mixture will fill the details of the patterns and 
lie uniformly over the surface of the matchplate. 
Especially where gypsum base molding material 
is used it is essential that slight Wrinkles and 
bubbles on the parting surface of the mold be 
avoided. Such wrinkles often occur when a fluid 
mixture is merely poured onto a matchplate, and, 
such bubbles occur where the material on the 
matchplate surface is aerated. It is therefore 
desirable to dynamically deposit the fluid mixture : 
onto the matchplate and about the patterns 
thereon, rather than nerely allowing it to flow 
onto such matchplate only under the force of 
gravity. The force with which the liquid is 
sprayed should be enough not only to entrain 
and mix intimately with the dry material, but 
sufficient residual force should be available to 
drive the final mixture onto the matchplate suffi 
ciently to settle it closely about the patterns to 
fill every crevice and detail thereof, 

If several different liquid 
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3 
It will be understood by one skilled in the art 

that in such a mixture dispensing process the 
temperature of the ingredients, the use of a pow 
dered material chute or its omission, the height 
of the nozzles above the container in which the 
mixture is deposited, the angle between the pow 
dered material sheet and the sheet spray, the 
proximity of the spray nozzle to the dry material 
sheet, the dimensions and shapes of the powdered 
material sheet and sheet spray, the velocity of 
the falling powdered material, the force with 
which the liquid is delivered, the number, ca 
pacity and type of nozzles employed, the degree 
of overlap of the nozzle sprays, the number and 
arrangement of spray planes, the number of 
powdered material sheets, the angle of the spray 
fan delivered by each nozzle if more than one are 
used, the relative arrangement of the several 
nozzle lines, and the time required for delivery 
of a batch of given weight may all be varied ac 
cording to the number and kinds of liquids and 
powdered materials dispensed, the fluidity or con 
Sistency of the ultimate mix, the direction and 
force with which the final mixture is to be deliv 
ered, and special considerations, such as the 
avoidance of bubbles and other imperfections on 
the matchplate surface of a mold, 
Warious typical nozzle arrangements which 

may be used in my process as applied to the for 
nation of gypsum base molds for making metal 
castings are illustrated in the drawings. The 
simplest is shown in Fig. 6, which may consist 
of one nozzle delivering a Sheet spray of liquid 
directed downwardly toward the powdered mate 
rial sheet to meet it at an acute angle. A single 
row of nozzles, each emitting a planar, fan 
shaped spray, and arranged so that the spray 
fans overlap laterally, as shown in Fig. 7, but all 
disposed in a single plane might alternatively be 
used, which would also have the profile of Fig. 6. 
If the sheet of powdered material is somewhat 
thinner in the center than at the edges it night 
be desirable to use nozzles of larger Size for the 
center than for the outside. The number of noz 
zles in the row will, of course, be selected accord 
ing to the desired degree of overlap and the total 
width of the powdered material sheet. It has 
been found that under some conditions aeration 
of the mixture on the matchplate surface is de 
creased and parting surface bubbles virtually 
eliminated by driving the mixture along the 
matchplate by a spray meeting the powdered 
material sheet at a relatively large angle, and 
making a small angle with the matchplate Sur 
face. Such action apparently wipes off bubbles 
of air clinging to the matchplate. 
Under certain circumstances two sets of nozzles 

may be required to deliver a large enough quan 
tity of liquid at a sufficiently low pressure or in 
a fine enough spray. In such cases one of the 
arrangements shown in Figs. 2, 8, 9 and 10 may 
be used. With the arrangement of Fig. 2, also 
shown in Figs, 3 and 5, nozzle sprays strike the 
powdered material from both sides and at sub 
stantially the same location. The sprays are 
thls largely interrupted, the powdered material 
sheet is dissipated at the junction of the sprays, 
and the mixture drops straight down into the 
container below in a rather wide band. In Fig. 
8 one set of nozzles delivers a spray directly 
against the sheet of powdered material to entrain 
such material, and the mixture thus formed is 
thereafter struck and deflected by the liquid 
spray from the second set of nozzles. The liquid 
of the second spray mixes with the primary mix 



4. 
ture and this final mixture is deposited onto the 
matchplate. The number of nozzles in each roW 
may be varied as discussed in the description of 
Figs. 6 and 7. 

I? it is desired to deposit the final mixture 
onto the matchplate at a relatively flat angle 
cut with little force, the nozzle arrangement of 
Fig. 9 may be used. Here two sets of nozzles are 
emplayed, both delivering sprays having a rela 
tively low velocity. If only one set of nozzles 
were used the force of the spray delivered at a 
large angle to the powdered material sheet might 
not be sufficient to completely entrain such ma 
terial. The first row of nozzles is therefore Set 
to deliver a spray at a small angle, Say 30 to the 
powdered material sheet. Even a low pressure 
spray at such an angle will entrain the powdered 
material and deflect it from its vertical course 
through such angle. The second row of nozzles 
will then be set at a much larger angle, for in 
stance 60° to the powdered material sheet, and 
this sheet spray, though of low velocity, Will de 
fect the primary mixture through another 30, 
so that the final mixture meets the matchplate 
at an angle of only 30° although its velocity is 
comparatively low. 
Another expedient which may be employed 

where sprays of low velocity are desired is that 
shown in Fig. 10, Here the nozzles may all be 
fed from the same conduit but some will be ar 
ranged to deliver a sheet spray in a plane above 
that of the sheet spray delivered by other noz 
zles. The upper spray sheet will thus form a 
preliminary mixture with the powdered material, 
but it either will not be completely entrained in 
the upper spray, or the mixture will not be fully 
deflected to follow the course of Such upper spray. 
The preliminary mixture and any powdered ma 
terial falling through the first spray will be en 
trained by the second spray, which will complete 
the deflection of the powdered material sheet 
from its original course, so that its final direction 
will be that of the lower sheet Spray. 

In some cases it may be desirable to deposit the 
mixture substantially vertically onto the match 
plate but with relatively little force. Such oper 
ation is of advantage where the patterns con 
tain deep cavities which would not be filled as 
well by a mixing stream moving at a flat angle 
to the matchplate. If a nozzle arrangement Such 
as shown in Figs. 6 and 7 were employed, disposed 
at a very small angle to the powdered material 
sheet, the desired direction of deposit would be 
obtained but the force would be too great, since 
the velocity of the liquid spray would have to be 
high in order to obtain a proper mixing action 
with the powdered material which would be mov 
ing in nearly the same direction as the Spray. 
In the arrangement of Figs. 11 and 12 the pri 
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mary mixture is formed by a spray sheet deliv-60 
ering the major portion of the mixing liquid re 
quired, which is disposed at a fairly large angle 
to the powdered material sheet. The velocity 
of this spray need not be as great as would be 
required for a more nearly vertical spray, since 
it is not traveling in so nearly the same direction 
as the powdered material. The spray will have 
a volume sufficiently large to entrain the pow 
dered material. The preliminary mixture is then 
deflected to an almost vertical direction with re 
spect to the matchplates, taking into considera 
tion the transverse movement of the flask, by a 
nozzle or a line of nozzles delivering a sheet Spray 
almost directly downward against the initial mix 
ture sheet. 
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of the secondary spray the angle between the 
primary spray and the powdered material sheet, 
the direction and speed of movement of the flask 
with respect to the two sprays, the distance from 
the powdered material sheet to the secondary 
spray line, and the volume and velocity of the 
secondary spray compared to the flow Of nixture 
must be taken into consideration. 
Another arrangement which, though not re 

stricted to such conditions, will deliver a mix 
ture at a very low velocity is shown in Fig. 13. 
Here the powdered material does not fall freely 
but slides in a sheet down an inclined trough Ol' 
Spout. The nozzles are arranged above the spout 
and directed downwardly toward it so that the 
sheet delivered thereby meets the powdered ma 
terial sheet at an acute angle and preferably 
along a horizontal line. With this arrangement 
the Spray upon striking the trough Will be de 
fected from its course to a direction substantially 
along such trough, whereas the powdered mate 
rial Sheet will continue its original direction of 
movement. Although the powdered material 
will be accelerated by the force of the liquid 
Spray, the apparatus may be a 'ranged SO that 
the mixture formed Will fall with very little we 
locity from the end of the trough. A high speed 
and force of deposit may also be obtained with 
this structure, if desired, by increasing the veloc 
ity of spray, by decreasing the angle between the 
spray and the trough, by tipping the trough to 
ward the vertical, and/or by shortening the 
trough. By such adjustments any direction and 
force may be diven to the mixture dispensed. 
A modification of the trough type of necha 

nism is illustrated in Fig. 14. Here the trollgh 
has been tilted until it is precisely vertical and 
the powdered material sheet falls freely, parallel 
and adjacent to it. The liquid spray is supplied 
by nozzles on the side of the powdered material 
sheet opposite the trough. When used in this 
fashion the trough may become simply a flat, 
plate, as shown, since it need not function to re 
strain lateral movement of the powdered mate 
rial. Again the liquid spray may be directed 
against the powdered material sheet at any de 
sired angle and with any force which may be 
appropriate to produce the proper final mixture, 
Also the spacing between the trough or plate, 
which in this arrangement really acts as a baffle, 
may be varied to produce the best possible mix 
ing action. The mixture produced by the spray 
and entrained powdered material striking the 
baffle will be dispensed almost directly downward 
with greater or less velocity according to the 
sheet spray and plate position selected. Thus 
the action of the baffle plate is quite similar to 
that of the curtain spray sheets of Figs. 11 and 
12 except that it is more positive in action. 
When a baffle plate is used the spray with the 
plaster entrained will be interrupted and de 
flected downward no matter what its force, 
whereas when a curtain spray is used the main 
spray cannot have a very great force if the cur 
tain spray is to interrupt and deflect it in the 
manner intended. It will be evident that, as a 
variation, the baffle plate may be disposed at a 
slight angle to the vertical, either sloping down 
ward away from the powdered material sheet or 
toward it to a slight extent. 
Where my process is used for making gypsum 

base molds it may be desirable to form lamina 
tions having different refractive characteristics. 
Thus, for example, the parting surface layer may 
have high heat resistant characteristics but be 
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relatively dense and non-porous. The main 
body of the mold need not have such high heat 
resistant qualities but should be more porous to 
give a high venting rate. Such a stage molding 
process is illustrated in Fig. 15. In the dispens 
ing of a mixture into a flask it is preferred in 
any case that the flask be moved along beneath 
the stream of fluid mixture so that it will be 
driven progressively onto the matchplate and 
about the patterns rather than the entire batch 
of mixture being delivered onto one part and re 
quired to flow without any driving force over the 
rest of the matchplate. Where a coating only 
is to be deposited first, as in the right hand posi 
tion of Fig. 15, the speed of flask movement will 
be proportionate to the rate at which the mix 
ture is dispensed, so that a uniform coating over 
the entire matchplate will be produced in its 
travel. Such coating should have clinging char 
acteristics sufficient to cover the patterns en 
tirely, whatever their shape, with a thin layer of 
Substantially uniform thickness. If the mold is 
to have three laminations, such as illustrated in 
Fig. 15, during the second stage a further layer 
of Substantially uniform thickness, but usually 
thicker than the first, will be deposited, and the 
flask will thereafter be filled to the desired height 
With a third type of mixture. Obviously the 
number of layers may be varied according to the 
characteristics which the finished mold is to 
have. Ordinarily two layers of material will be 
Sufficient, but more than three layers may be re 
quired in certain circumstances. 
While it is very important that the coating 

layer be deposited so that there will be no bubbles 
or other faults on the parting surface of the mold 
the backing layers need not be applied in such 
a careful manner. Hence it may be practical to 
deposit only the first coating by my process and 
the Subsequent layers may be formed by merely 
pouring in, rather than driving in, a fluid mixture. 
If a driving force is required to give sufficient 
bonding between the mold layers, however, then 
my process should also be used for depositing the 
backing layers. Even if not required for this 
reason economical and expeditious production 
would dictate the use of my process for depositing 
all layers in a continuous molding operation. Be 
tween each molding stage the flask will ordinarily 
remain stationary for a short interval to allow 
each under layer to set partially before the 
next layer is deposited on it. Satisfactory defini 
tion and individuality of the several layers will 
thus be retained. 
An apparatus which I have devised for carry 

ing out my process consists principally of a stor 
age bin for the powdered material in the lower 
portion of which runs a measuring belt 2. The 
storage bin may be filled from a hopper on top 
or it may be completely enclosed and filled by a 
conveyor or elevator O of a modified bucket type. 
This conveyor may hoist the powdered material 
for the mixture from a hopper . It consists of 
angle iron scraper members or bars 2 which are 
carried down into the body of material in the 
hopper and thence pass upward between walls 3 
and 4 spaced apart just enough to afford clear 
ance for such bars. The conveyor belt passes 
over a drum 5 within the storage bin and 
thence back down to the hopper between Walls 
f6 and f, also spaced apart just sufficiently to 
enable bars f2 to pass therebetween. The capacity 
of feed conveyor ?o is preferably slightly greater 
than the maximum capacity of measuring belt 2 
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5 
pletely filled at all times. Any material carried 
up to the storage bin which is not necessary to 
replenish it is drawn downward by the returning 
bars 2 back into the hopper, so that the storage 
bin will never be packed by the supply conveyor 
forcing an excessive amount of material into it. 
Suitable mechanism such as an electric motor and 
proper gearing will, of course, be provided to drive 
the drum 5 at the Speed required to accomplish 
the operation described with proper regard to the 
Size and Spacing of the angle bars f2 and the 
Speed and capacity of the measuring belt. 
The measuring belt 2 is composed of equally 

Spaced Cross bars or Slats 20 having their opposite 
ends Secured to Spaced chains 2. These chains 
are carried by an idler drum 22, mounted in the 
upper portion of the storage bin , and a driven 
drum 23 mounted just above the discharge outlet 
f8 in the bottom of the bin. Suitable mechanism 
will be provided to drive the drum 23 at a speed 
Sufficient to move the slats 20 rapidly through the 
body of powdered material to keep it in a state 
of live Suspension. So that it will be of uniform 
and constant density throughout the zone of 
movement of belt 2. As shown in Fig. 4, drum 23 
extends from side to side of the bin to seal the 
powder containing portion thereof from the dis 
charge outlet except for the narrow curved pas 
Sage around its periphery through which belt 2 
OWeS. 
Not only does the belt act as an agitator for 

the stored material but the equally spaced bars 
20 constitute barriers defining measuring cham 
bers therebetween of equal size. These measuring 
chambers are filled with constant density pow 
dered material as the belt passes through the 
upper portion of the storage bin, and as the slats 
move down closely adjacent to the bin wall, as 
shown in Figs. 3 and 5, the measuring spaces 
are completely closed between the drum 23 and 
Such wall. In this way successive increments, 
portions, or parcels of powdered material of equal 
Volume are moved from the main body of the 
material in the storage bin to the discharge outlet 
8. Because of the bending of the belt beneath 
the drum 23 and outer edges of adjacent slats are 
Spread slightly apart to free the powdered ma 
terial trapped therebetween. It will be evident 
that Since the material is kept in uniform density 
Suspension and is moved to the outlet in incre 
ments of equal volume, a definite known weight 
of powdered material, directly proportional to 
the number of increments, may readily be de 
livered. Depending on the time interval during 
which it is desired to have such a known quantity 
of material dispensed the speed of the belt 2 may 
be established for bars of a certain width and 
Spaced a certain distance apart. In order to 
Weigh batches of material within slight differ 
ences the measuring chambers should be quite 
Small. The speed of the measuring belt may be 
regulated to change the rate of material delivered 
and automatic mechanism may be provided to 
start and stop the belt as required to dispense 
batches of any weight. To prevent powdered 
material packing between drum 23 and the 
measuring belt, thus causing the slats 20 to scrape 
heavily against the wall , and enabling addi 
tional powdered material to be packed into the 
measuring spaces, scrapers 24 are provided in 
the entering angle between the drum and belt to 
Scrape all powdered material from the drum pe riphery. 
An alternative construction is shown in Fig. 5 

so that the storage bin will be maintained com- 75 in which the belt speed may be adjusted in the 
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same manner to move powdered material to the 
discharge outlet at a given rate. With this mech 
anism, however, the belt 2 will be in continuous 
motion and will not be started to begin delively 
of a batch and stopped to complete Such delivery. 
Instead a closure member will be provided to 
cover the opening 8 when delivery of powdered 
material is not desired. For illustrative purposes 
this closure member is shown as a curved sliding 
door 25 which may move from the Open, Solid line 
position shown in Fig. 5, to the closed position 
shown in broken lines in which the flow of 
powdered material is interdicted. Various types 
of closures may be employed for this purpose, 
such as a single hinged door, or two drop doors 
hinged one along each edge of the opening 8 to 
swing from a depending position upward toward 
each other into closed overlapping position. 
When any such door is closed the powdered ma 
terial carried downward along the right Wall of 
the storage bin as shown in Fig. 5 Will be raked 
across the outlet f8 and carried up along the left 
wall of the storage bin back into the main Storage 
chamber. As soon as the door 25 is moved to 
open position, however, powdered material Will 
be delivered therethrough at a constant rate until 
the door is again closed. Whether an inter 
mittent drive for drum 23 and a freely Open out 
let 8, or a continuous drum drive in conjunction 
with an outlet closure member 25, is employed, 
no powdered material will be able to pass down 
ward to the discharge opening between the left 
wall of the storage bin , as shown in Figs. 3 and 
5, and the drum because the slats 20 continuously 
move upward through this Space. 

If the powdered material has a tendency to 
pack or clot, fluffer mechanism such as shown 
in Figs, 3, 4 and 5 may be employed to break up 
any clots in such material and to fluff it in 
mediately after it passes through the discharge 
outlet 8. Such mechanism is housed in a cas 
ing 3 attached to the bottom of the storage bin 
and covering the discharge outlet. At each 

side of this casing, preferably in a recess (see Fig, 
4), is mounted a pair of sprockets 30. Striking 
elements, such as wires 3, which should be 
stretched under tension, extend between and are 
secured to corresponding sprockets of the oppo 
site pairs. These striking wires are driven 
through the falling sheet of powdered material 
to strike against the particles thereof. While 
the wires may move generally upward or down 
ward or even transversely of the material sheet, 
I prefer that the sprockets turn in the direction 
of the arrows in Figs. 3 and 5 so that the wires 
move through the powdered material generally 
in its direction of fall. The speed of the Wires, 
in order to strike the material sharply in such 
case, must be considerably in excess of the falling 
speed of the powdered material, but the sheet 
will not be appreciably dispersed by the flufiling 
operation if the wires pass through it in this 
manner. On the contrary, where the sheet is 
composed of a progression of falling increments, 
it will leave this fluffer mechanism in almost a 
continuously uniform sheet. Air pipes 32, de 
livering air under small pressure, may be provided 
to slightly increase the falling Speed of the pow 
dered material over that which it would acquire 
from gravity, and to prevent powdered material 
dust collecting upon or blowing up into the cas 
ing 3 after it emerges into the air. 
From the casing 3 the fluffed, powdered ma 

terial will drop in a falling sheet through spout 
33. Spray nozzles will be arranged adjacent to 
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the casing for dispensing a Spray of liquid against 
the powdered material sheet to mix therewith. 
As has becn disclosed heretofore in describing 
ny process, the number and arrangement of the 
nozzles may be varied Within Wide limits, exam - 
ples of typical arrangements being shown in FigS. 
2, 3, 5 and 6 to 14, inclusive, each adapted best 
to produce a mixture Strean With special chal - 
acteristics. Preferably the nozzles 4, as shown in 
Figs, 1 and 2, are adjustable for positioning ii) 
any one of valrious positions and attitudes. Tlley 
are carried by a conduit having a swivel joint it 
iotatable to adjust the angle of the nozzles to 
the falling powdered material sheet. The supply 
pipe for this conduit is also swivelcd upon a joint 
4 so that not only may the angle of the nozzles be 
adjusted, but their distances from the sheet of 
powdered matelial, and to some extent their 
height, may be vai'ied. Further vel'tical nove 
ment is permitted by mounting the liquid Sup 
ply pipe upon a bracket 42 which can be raised 
or lowe'ed. This bracket may be slotted leilgth 
wise, as shown in Fig. 2, so that it can be clamp&d 
in the desired vertical position by a bolt extend 
ing through such slot. Universal adjustinent is 
thus provided so that the nozzles 4 can be fixed 
in any desired relation to the powdered material 
Slheet. 
The flask F will be carricci beneath the dis 

penser by suitable mechanism illustrated dia 
grammatically in Figs, 1 and 2. Automatic Con 
trol devices may be disposed for contact with the 
flask for starting and stopping the delivery of 
powdered material and liquid so that the mixture 
delivery will cominence when the flask begins to 
move beneath the dispensing mechanism and the 
fioW of mixture Will be stopped as the flask moves 
out from beneath such mechanism. Warious ele 
ments discussed heretofore will be adjusted SO 
that the desired amount of material will be de 
posited uniformiy over the entire area of the 
flask as it passes beneath the dispenser. De 
pending on the distance between the flask and 
the dispenser, and also upon the position and 
arrangement of the nozzles 4, a replaceable spout 
43 of the proper length may be attached to the 
bottom of the casing 3, through which the sheet 
of powdered material falls. 

Fig. 16 illustrates mechanism for producing 
gypsum base molds for use in making metal cast 
ings by a continuous process which incorporates 
my mixture dispensing equipment. In this de 
vice F incorporating matchplate with patterns 
thereon are secured to a belt 5 which makes a 
complete circuit in the direction indicated. This 
belt will be driven intermittently, and its nove 
ment will be controlled automatically by opera 
tion of the various molding mechanism. After 
an extractor 50 has withdrawn a finished mold M 
from a flask while the belt 5 is stopped, it Will 
move a sufficient distance to bring the next mold 
containing flask into extracting position. Mean 
while the empty flask has been moved into the 
next position where, during the time required for 
extracting the succeeding mold, an air or Water 
spray 5 will blow out all dirt and plaster par 
ticles. 
When the next mold has been withdrawn from 

its flask the belt 5 again moves to bring still 
another flask into registery with the extractor. 
The first flask will then be in position to receive 
a spray of separator liquid from pipe 52 upon the 
matchplate. With the flask inverted all excess 
liquid will drip out leaving only a separating 
film clinging to the matchplate and patterns. 
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From that position the flask continues by inter 
mittent movement into a right side up position 
where a treating liquid of any desired nature may 
be deposited in it by pipe 53. During movement 
of the flask from this station to its next stopped 
position it will pass beneath the molding mixture 
dispensing mechanism heretofore described. If a 
laminated mold is to be made by the technique 
illustrated in Fig. 15, several successive dispens 
ing stations will be incorporated in the meclha 
nism of Fig. 16. 

In the mold extraction period between succes 
sive dispensing Operations, during which the flask 
is stationary, the last layer deposited will have 
an opportunity to set somewhat before the fol 
lowing layer is laid. After being filled the flask 
continues by the same intermittent movement 
through the setting table 54 which is preferably 
maintained in a heated condition to expedite set 
ting of the mold material and to facilitate ex 
traction of the mold from the flask. Before the 
flask is tilted in its circuit the molding material 
Will have lost its fluidity. Eventually the flask 
will again be brought into registry with the ex 
tractor 5 by which time the mold material will 
be set sufficiently so that the mold can be with 
drawn from the flask and placed upon belt 55 fol' 
transmission to drying mechanism. The flask 
Will ther be ready to begin a new nolding cycle 
as described. 

FiaWing thus described my invention, what I 
claim as new and desire to Secure by Letters 
Patent of the United States is: 

l. The process of making a gypsum base mold, 
which comprises delivering a measured quantity 
of powdered gypsum base material in a down 
Wardly moving sheet of substantially uniform 
thickness and density, entraining such powdered 
material in a Spray of mixing liquid, thereby in 
timately commingling the powdered gypsum base 
material and the mixing liquid into a substantial 
ly homogeneous fluid mixture, and dynamically 
depositing such fluid mixture in a flask and 
matchplate assembly, and intimately about a pat 
ten on such matchplate. 

2. The process of making a gypsum base mold, 
Which comprises dropping a measured quantity 
of powdered gypsum base material in a freely 
falling sheet of substantially uniform thickness 
and density, during such descent striking the 
particles of freely falling powdered material with 
out appreciably deflecting it from its path of 
desceint, and thereby breaking up any clots in 
such powdered material and fluffing it, there 
after entraining the fluffed material in a spray 
of a definite quantity of mixing water, thereby 
intimately commingling the powdered gypsum 
base material and the mixing water into a Sub 
stantially homogeneous fluid mixture, and dy 
namically depositing such fluid mixture in a flask 
and matchplate assembly, and intinately about 
a pattern on such matchplate. 

3. Dispensing mechanism, comprising means 
for delivering powdered material in a sheet free 
ly falling substantially vertically downward and 
of substantially uniform thickness and density, 
and a plurality of nozzles adjacent to said means, 
each delivering a fan-shaped sheet spray, ar 
ranged in line for overlapping of their sheet 
Sprays in coplanar fashion, the plane of the noz 
2e Sprays being directed downwardly toward the 
sheet of freely falling material to meet such sheet 
at an acute angle and along a substantially hori 
Zontal line, thereby deflecting the powdered ma 
terial 
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movement and entraining such material in the 
liquid sheet Spray, and intimately commingling 
the powdered material and liquid into a substan 
tially honogeneous fluid mixture. 

4. Dispensing mechanism, comprising means 
for delivering powdered material in a sheet free 
ly falling substantially vertically downward and 
of Substantially uniform thickness and density, 
and no.22les disposed on opposite sides of such 
sheet of freely falling material adjacent to said 
means, one on each side of the falling material 
Sheet having its axis directed downwardly to 
Ward Such sheet, and operable to deliver a sheet 
Spray of liquid against the powdered material 
sheet at an acute angle thereto, thereby dis 
Sipating the sheet of powdered material and in 
timately commingling it with the liquid into a 
substantially homogeneous fluid mixture. 

5. Dispensing mechanism, comprising means 
for delivering powdered material in a sheet free 
ly falling substantially vertically downward and 
of substantially uniform thickness and density, 
and a nozzle adjacent to said means, having its 
axis directed downwardly toward the sheet of 
freely falling powdered material and operable 
to deliver a sheet spray of liquid against the pow 
dered material sheet at an acute angle thereto, 
and a second nozzle also disposed adjacent to 
Said means and having its axis directed down 
Wardly toward the sheet of freely falling mate 
rial, and operable to deliver a sheet spray of liq 
luid toward the powdered material sliheet at an 
acute angle thereto and in a plane beneath the 
plane of the spray sheet emitted by said first 
nozzle, thereby entraining the powdered mate 
rial first in the sheet spray of said first nozzle 
and thereafter striking the fluid mixture thus 
formed with the sheet spray from said second 
nozzle. 

6. Dispensing mechanism for powdered mate 
rial, comprising a storage bin, a measuring belt 
including a succession of barriers spaced apart 
equally to constitute therebetween measuring 
chambe's of equal volume, means for moving said 
barriers from said storage bin to and past a dis 
charge outlet for successive discharge there 
through of increments of powdered material con 
veyed between successive barriers from said stor 
age bin, to drop downward in a sheet of sub 
stantially uniform thickness and density, and a 
nozzle adjacent to such discharge outlet, having 
its axis directed downwardly toward the sheet of 
powdered material, and operable to project a 
sheet Spray of liquid against the powdered ma 
terial sheet at an acute angle thereto, thereby 
intimately commingling the powdered material 
and liquid into a substantially homogeneous mix 
ture. 

7. DiSpensing mechanism for powdered gypsum 
base material, comprising a storage bin, a meas 
uring belt including a succession of barriers 
Spaced apart equally to constitute therebetween 
measuring chambers of equal volume, means for 
moving said barriers from said storage bin to and 
past a discharge outlet directly above a match 
plate having a pattern thereon, for successive 
discharge through such outlet of increments of 
powdered material conveyed between successive 
barriers from said storage bin, to fall freely sub 
stantially vertically downward in a sheet of sub 
stantially uniform thickness and density, and a 
no.22le directed downwardly to deliver a liquid 
Spray against Such freely falling material sheet 
for intimate mixing therewith, said spray having 

from substantially vertical downward 75 sufficient velocity to dynamically deposit upon the 
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matchplate and about the pattern thereon the 
fluid mixture firmed by such liquid spray and 
powdered material. 

8. Dispensing mechanism for powdered gyp 
Sun base material, comprising a storage bin hav 
ing a discharge outlet directly above a match 
plate having a pattern thereon, a measuring 
belt disposed in said storage bin, and including 
a plurality of slats disposed transversely of its 
di'e?tion of movement and Spaced apart equally 
to constitute therebetween measuring chambers 
Cf equal volume, means for driving said belt 
rapidly through the Body of material in said 
storage bin and past its discharge outlet, there 
by to maintain such body in a State of live, uni 
form density Suspension and to convey material 
between said slats in successive increments of 
equal weight to the discharge outlet for suc 
cessive discharge therethrough, to fall freely Sub 
stantially vertically downward in a sheet of Sub 
stantially uniform thickneSS and density, a nozzle 
adjacent to the storage bin discharge outlet and 
having its axis directed downwardly toward the 
sheet of freely falling material, and operable to 
deliver a sheet spray of liquid against the pow 
dered material sheet at an acute angle thereto, 
thereby deflecting the powdered material from 
substantially vertical downward movement and 
entraining such material in the liquid spray 
sheet, and intimately commingling the powdered 
material and liquid into a substantially homo 
geneous fluid mixture, said sheet spray having 
sufficient velocity to dynamically deposit upon 
the matchplate and about the pattern thereon 
the fluid mixture formed by such spray and pow 
dered material. 

9. Dispensing mechanism for powdered nate 
rial comprising a storage bin, a measuring belt 
including a succession of barriers Spaced apart 
equally to constitute therebetween measuring 
chambers of equal volume, means for moving said 
barriers from said storage bin to and past a 
discharge outlet for successive discharge there 
through of increments of powdered material con 
veyed between successive barriers from said stor 
age bin, to fall freely substantially vertically 
downward in a sheet, fluffer mechanism includ 
ing a plurality of striking elements, means oper 
able to drive said striking elements through the 
sheet of freely falling material for impacting 
the particles thereof, thereby to break up any 
clots in such material and to fluff it, and a 
nozzle adjacent to said fluffer mechanism and 
having its axis directed downwardly toward the 
sheet of freely falling powdered material, and 
operable to deliver a sheet spray of liquid against 
the powdered material sheet at an acute angle 
thereto, thereby deflecting the powdered mate 
rial from substantially vertical downward move 
ment and entraining such it. in the liquid 
spray sheet, and intimately commingling the 
powdered material and liquid into a substan 
tially homogeneous mixture. 
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10. Dispensing mechanism for powdered gyp 

Sum base material, comprising a storage bin, 
a measuring belt including a succession of bar 
rierS Spaced apart equally to constitute there 
between measuring chambers of equal Volume, 
means for moving said barriers from said stor 
age bin to and past a discharge outlet directly 
above a matchplate having a pattern thereon, 
for successive discharge through such outlet of 
increments of powdered material conveyed be 
tween successive barriers from said storage bin, 
to fall freely substantially vertically downward 
in a sheet of substantially uniform thickness and 
density, fluffer mechanism including a plurality 
of Striking elements, means operable to drive 
said striking elements through the sheet of freely 
falling material for impacting the particles 
thereof, thereby to break up any clots in such 
raterial and to fluff it, and a nozzle adjacent 
to said fluffer mechanism and having its axis 
directed downwardly to deliver a liquid spray 
against such sheet of freely falling powdered 
mate:ial for intimate mixing therewith, said 
spray having sufficient velocity to dynamically 
deposit upon the matchplate and about the pat 
tern thereon the fluid mixture formed by such 
Spray and powdered material. 

11. Dispensing mechanism, comprising means 
for mowing an assembly including a flask rim, 
a matchplate, and a pattern on such match 
plate, in a horizontal direction, means for de 
livering powdered material in a downwardly mov 
ing sheet disposed above the path of movement 
of said assembly, a nozzle directed downwardly 
to project a liquid spray against such sheet of 
powdered material for intimate mixing therewith 
to form a fluid mixture, means controlling said 
delivery means and said nozzle for depositing 
a coating of the mixture of powdered material 
and liquid upon the matchplate and pattern of 
such assembly, a second means for delivering 
powdered material in a downwardly moving sheet 
also disposed above the path of movement of 
such assembly and in advance of said first de 
livery means, and a second nozzle directed down 
wardly to project a liquid spray against the sheet 
of powdered material delivered by said second 
delivery means for intimate mixing there with, 
to deposit over the coating such second mixture 
of powdered material and liquid, thereby to pro 
duce a laminated mold structure. 

12. A process of depositing a fluid mixture of 
powder and liquid ingredients in a receptacle 
comprising delivering a quantity of powdered ma 
terial in a freely falling downwardly moving 
sheet, said sheet being considerably longer in 
length than width, and a liquid stream imping 
ing against Such sheet having sufficient velocity 
to form an intricate mixture of such liquid and 
powdered material and delivering said mixture 
into said receptacle with appreciable force. 
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