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4 Claims.

The present invention relates generally to ap-
paratus formulling granular material. More par-
ticularly the invention relates to that type of ap-
paratus which is primarily designed to be used
in a foundry or like establishment in connection
with the mulling of molding sand for condition-
ing purposes and as its main parts comprises:
(1) an open top bowl-like receptacle which is
adapted to receive and retain the sand to be
mulled and comprises a circular bottom and an
annular side wall around and extending upward-
ly from the margin of the bottom; (2) g rotary
horizontally extending crosshead which is co-
axially positioned with respect to the receptacle
and is adapted to be driven at a comparatively
high speed by way of an electric motor and speed
reducing gearing; (3) a plurality of rotary
mulling elements which are carried by the cross-
head and are adapted, during drive of the latter,
to travel in a circular course around the inner
face of the receptacle side wall and at the same
time to spin or roll and effect mulling of the sand
by squeezing it against the side wall; and (4) a
plurality or set of plow type deflectors which are
carried by the crosshead in front of the mulling
elements and operate, during a mulling operation,
to deflect the sand in the receptacle upwardly
and outwardly against the receptacle side wall
and into the path of the mulling elements.

One object of the invention is to provide a
mulling apparatus of thig type which has certain
advantages over, and is an improvement upon,
previously designed apparatus of the same gen-
eral character.

Another object of the invention is to provide 3

a mulling apparatus of the aforementioned type
in which the crosshead is supported from above
and the receptacle is mounted for vertical move-
ment in order that it may be shifted up and down
between an inoperative position wherein it is
disposed beneath the crosshead and the mulling
elements and plew type deflectors and is capable
of being charged or unlcaded, and an oparative
position wherein it is disposed around the miulling

elements and deflectors and the latter are adapt-

ed, in connection with rotation of the crosshead,

to effect mulling of the sand in the receptacle.
Another object of the invention is to provide

a mulling apparatus of the last mentioned type

and character in which the crosshead is supported -

from above by way of a housing which serves to
house the speed reducing gearing and to support
the electric motor and has a cover part for en-
gaging the rim of the receptacle side wall and
closing the receptacle when the latter is shifted
upwards into its operative position.

A further object of the invention is to provide
a mulling apparatus of the type and character
hereinbefore set forth which includes novel means
for shifting the receptacle into and out of its op-
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erative position and in addition includes novel
means for automatically closing the circuit for
the motor when the receptacle is shifted intg its
operative position and opening said circuit upon
lowering the receptacle into its inoperative posi-
tion.

A still further object of the invention is to pro-
vide a mulling apparatus which is generally of
new and improved design, operates effectively and
efficiently to fulfill its intended purpose and not
only may be manufactured at a comparatively low
cost but also is in the form of a compact unit.

Other objects of the invention and the various
advantages and characteristics of the present
mulling apparatus will be apparent from a con-
sideration of the following detailed description.

The invention consists in the several novel fea-
tures which: are hereinafter set forth and are
more particularly defined by claims at the con-
clusion hereof, .

In the drawings which accompany and form
a part of this specification or disclosure and in
which -like numerals of reference denote corre-
sponding parts throughout the several views:

Figure 1 is a top perspective view of an ap-
paratus embodying the invention, the receptacle
being shown in its inoperative position, and parts
being broken away for the purpose of illustra-
tion;

Figure 2 is a side view of the apparatus showing
the receptacle in its operative position;

Figure 3 is a horizontal section taken on the
line 3—3 of Figure 2 and showing the design of
the speed reducing gearing between the rotary
crosshead and the crosshead driving electric
motor;

PFigure 4 is a vertical section illustrating and
disclosing in detail the construction and design
of the housing for the speed reducing gearing and
the arrangement and mounting of the parts which
serve to effect mulling of the sand in the recep-
tacle during drive or rotation of the crosshead;
and

Figure 5 is a horizontal section on the line 5—5
of Figure 4. .

The inventicn is exemplified in the apparatus
which is shown in the drawings. Such apparatus -

-is primarily designed for use in a foundry or like

establishment in connection with the mulling of
molding sand for conditioning purposes and com-
prises an open top bowl-like sand retaining recep-
tacle 6, a rotary crosshead 1, a pair of wheel
type mulling elements 8 and a pair of plow type
deflectors 9.

The reeceptacle § is adapted to be charged or

filled with a batch of sand to be mulled or other-

wise conditicned and comprises a flat circular
bottom 10 and an annular upstanding side wall
t1. It is shown in the drawings as being in the
form of a one-piece casting and is removably
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or releasably supported on a vertically movable
arm i2. This arm, as shown in the drawings,
extends horizontally and is semi-circular. It
is associated with, and vertically slidable rela-
tive to, a standard {3 and embodies at the cen-
tral portion thereof an integral vertically elon-
gated sleeve-like member 14, The standard is
provided at its lower end with a horizontally
elongated base !5 and this is adapted to rest
on the floor of the foundry in which the appa-
ratus is employed. The sleeve-like member (4
fits around, and is slidably mounted on, the
standard with the result that the receptacle and
arm are permitted to move or slide vertically
with respect to the standard. A rib and groove
connection {8 serves to prevent rotation of the
arm relatively to the standard. The rib of the
connection is formed on the standard and the
groove is formed in the interior portion of the
sleeve-like member 4. The receptacle 6 em-
bodies in additicn to the bottom {0 and the up-
standing side wall if, an annular flange IT.
This flange extends outwardly and is located a
small distance beneath the rim of the receptacle
side wall {f. It is continuous, as shown in Fig-
" ure 5, and is adapted when the receptacle is
mounted or supported on the arm {2, to rest on
the arm. When the receptacle is in place the
arm 12 straddles the central portion of the side
wall 1! and underlies the superencumbent portion
of the flange. 'To remove the receptacle from
the arm (2 it is only necessary to shift it bodily
away from the standard. This brings the re-
ceptacle out of seated relation with the arm and
enables the user of the apparatus either to dump
or otherwise unload the mulled sand or charge
the receptacle with a new batch of sand for
mulling purposes. The receptacle when in place
on the arm, is adapted to be raised and lowered
by means of a lever mechanism 138, The latter,
as described hereafter, enables the user of the
apparatus to shift the receptacle up and down
between an operative position wherein it is dis-
posed around the mulling elements & and the
‘deflectors 9, and an inoperative position wherein
it is disposed beneath the crosshead and the
mulling elements and deflectors. The side wall
{! of the receptacle is conical and extends up-
wardly and outwardly at an angle of approxi-
mately 10°. The rim of the receptacle side wall
is externally chamfered or beveled, as shown in
Figure 4.

The crosshead T carries the mulling elements
8 and the plow type deflectors 9 and is illustrated
in the drawings as being in the form of a one-
piece casting. It is located in a horizontal posi-
tion at the upper end of the standard 13 and is
so positioned or arranged that it and the re-
ceptacle are in axial alighment when the re-
ceptacle is in place on the arm (2. The eeniral
portion of the crosshead is bolted to an enlarged
head 20 on the lower end of a vertically extend-
ing shaft 2f. 'This shaft is journaled in a pair
of vertically spaced ball bearings 22 and 23 in
a housing 24. It is adapted to be driven by an
electric motor 25 and speed reducing gearing
28. 'The housing is fixedly secured to the upper
end of the standard 18 and consists of a bottom
wall 27, a continuous side wall 28 and a remov-
able top wall 28. These three walls define a
compartment 30 for the speed reducing gearing
55. 'The side wall 28 is formed integrally with
the bottom wall 27 and embodies a tubular en-
largement 3f. The latter fits around the upper
‘end of the standard and is locked in place by
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means of a set screw 32. The bottom wall 27
of the housing embodies an integral downwardly
and outwardly extending skirt 33 and this skirt,
as shown in Figure 4, surrounds the crosshead
1 and forms a cover for closing or sealing the
receptacle 6 when the latter is in its operative
or raised position. The lower margin of the

" skirt 33 embodies an internal groove 34 in which
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is seated.an annular gasket 35.

When the re-
ceptacle is in its operative position the chamfered
or beveled surface or part of the rim of the side
wall engages the gasket and forms therewith an
effective seal between the cover and the recep-
tacle. The shaft 21 extends through a hole 38
in the central portion of the bottom wall 27 of
the housing and is disposed for the most part
in the compartment 39. The bearing 22 sur-
rounds the central portion of the shaft 21 and
is mounted in a tubular extension 37 in. the
central portion of the housing bottom wall-21.
The top wall 29 of the housing rests on-the up-
per margin of the side wall 28 and is secured in
place by means of bolts 38. Directly above the
tubular extension® 37 the top wall is provided
with an inverted cup shaped part 33. The latter
surrounds the upper end of the shaft 2i and
carries the bearing 23. :
The electric motor 25 is disposed in a vertical
position on ftop of the removable top wall 28
of the housing 24. It is fixedly secured in place
by means of bolts 40 and has the lower end of
its armature shaft disposed in the compartment
39. The speed reducing gearing extends between
the motor and the crosshead and serves to drive
the crosshead from the motor when current is
applied to the latter. It comprises a pinion 4f
and a gear 42 and these are of such size that
the crosshead T is driven at a speed of between
60 to 90 revoluticns per minute when the motor
25 is in operation. The pinion 48 is fixedly se-
cured to the lower end of the armature shaft of
the motor and meshes with, and serves to drive,
the gear 42. Such gear is disposed in the com-
partment 30 between the tubular extension 37
and the inverted cup shaped part 39 and is
keyed to the central portion of the shaft 21.
The mulling elements 8 are in the form of
wheels and consist of cast metal bodies 43 and
solid rubber tires 44. ‘They are disposed beneath
a crosshead T and are adapted in connection with
a mulling operation, i. e., when the receptacle |1
is charged with a batch of sand and is in its
operative position and the motor 25 is in oper-
ation, to travel in a circular course around the
central portion of the receptacle side wall (I
and to effect mulling of the sand by squeezing
it against the side wall. A pair of vertically ex~
tending shafts €5 and a pair of horizontally ex-
tending arms 4% serve to support the mulling
elements from the crosshead. The shafts 49 are
fixedly secured to, and depend from, the ends of
the crosshead and are arranged in parallel rela-
tion.” The arms 48 embody integral hubs 471 and
these fit loosely around the central portions of
the shafts 65 and permit the arms to swing
horizontally. The distal ends of the arms 4§
carry depending stub axles 48, as shown in Fig-
ure 4. The bodies 43 of the mulling elements 8
are rotatably mounted on the lower ends of the
stub axles in order that the elements are free to
spin or rell during travel around the side wall of
the receptacle. Preferably the two mulling ele-
ments are vertically offset. When the receptacle
is in its operative position and the motor 25 is
operated the crosshead T is driven by the speed
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reducing gear 26 at the speed heretofore men-
tioned and in turn operates to swing the mulling
elements around the receptacle side wall. Dur-
Ing drive of the crosshead the mulling elements,
due to the action of centrifugal force, move out-

wards toward the receptacle side wall and effect.

mulling by the resultant squeezing action.

The two plow type deflectors 9 are mounted
for conjoint circular travel with the mulling ele-
ments 8 and are fixedly secured to the lower ends
of the vertically extending shafts 45. They are
positioned in front of the mulling elements 8
and are shaped conformably to the lower portion
of the receptacle. During a mulling operation
the deflectors operate to deflect the sand on the
receptacle bottom upwards and outwards against
the central portion of the receptacle side wall
and into the path of the mulling elements. In
order to scrape the mulled sand from the re-

ceptacle side wall during a mulling operation -

the apparatus is provided with a pair of scrapers
49. These scrapers are connected to, and de-
pend from, the crosshead 1 and are disvosed
directly behind the mulling elements 8. When
the crosshead is in operation in connection with
& mulling operation the scrapers scrape the
mulled sand from the receptacle side wall and
direct it inwards into the path of the plow type
deflectors 8. The latter, as hereinbefore de-
scribed, operate to deflect the sand outwards into
the path of the mulling elements 8.

The mechanism i8 for raising and lowering
the receptacle, i. e., shifting the receptacle back
and forth between its operative and inoperative
Positions, comprises as the parts thereof a lever
80 and a link 51. The lever embodies a long
arm 52 at one end thereof and a short arm 53
at its other end and has a hub 54 between the
inner ends of the two arms. It is located at one
side of the housing 24 and is adapted to be man-
ually manipulated. The hub 24 is rotatably
mounted on 4 -pivot stud §5 which is connected
to, and projects outwardly from, the side wall
28 of the housing 24. The outer or distal end

of the long arm 52 of the lever 50 embodies a

laterally extending handle 56 in order that the
lever may be rotated or swung with respect to
the pivot stud 55. The link 51 of the mechanism
18 extends vertically and is positioned at one
side of the standard 3.
side of the arm {2 and has a laterally extending
lug 57 at its lower end and a laterally extending
lug 58 at its upper end. The lug 57 is pivotally
connected to a laterally extending pivot stud 59

on the adjacent end of the arm 13 and the lug

58, as shown in Figure 1, is pivotally' connected
to the outer or distal end of the short arm 53 of
the lever 50. When the receptacle 6 is in its
inoperative position the lever 50 is disposed or

positioned as shown in Figure 1 i. e., with the arm ¢

53 extending downwards and the arm 52 extend-
ing upwards. When it is desired to raise or
elevate the reecptacle 6 into its operative position
the lever 50 is turned or rotated in a counter-
clockwise manner as viewed in Figure 1. 'This
causes the short arm 53 to swing upwards and
raise or elevate the arm §2 and the receptacle.
The short arm 53 is so arranged that when the
receptacle is in its operative position with the

chamfered or beveled surface of the rim of the

receptacle side wall in contact with the gasket
35, it extends upwardly from the pivot stud 65
and is in substantially a vertical position, as
shown in Figure 2. When the short arm 53 is
in such position the resuliant dead-center rela-

It is disposed at one
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tionship between the pivot stud 55 and the piv-
otal connection between the lug 58 and the dis-
tal énd of the arm 53 serves to maintain or
hold the receptacle in its operative position.
When it is desired to lower the receptacle into
its inoperative position beneath the mulling ele-
ments 8, the lever 50 of the lever mechanism
18 is turned or rotated in a clockwise direction
as viewed in Figure 1. This results in downward
swing. of the short arm 5% and corresponding
lowering of the arm 12 and the receptacle 6.
By swinging the lever 50 in one direction the
receptacle is shifted into its operative position
and by swinging the lever 50 in the reverse direc-
tion the receptacle is lowered or shifted into its
inoperative position.

The sleeve-like member 14 on the central por-
tion of the arm 12 coacts with the standard 13
to restrict the receptacle to vertical rectilinear
movement only in connection with shift thereof
into and out of its operative and inoperative
positions. When the receptacle is in its oper-
ative position the open top thereof is completely
closed or sealed by the gasket equipped cover
and hence no sand or dust can emerge from
the receptacle during a mulling operation.

The electric motor 25 is provided with a pair
of conductors 60 and 61 for supplying it with
current from a suitable source of electrical sup-
Ply. One of these conductors has associated
therewith a push button switch 62 for motor
controlling purposes. The switch, as shown in
Figures 1 and 2, is fixed to the top wall 29 of
the housing 25 by a bracket 63. It is located
adjacent the pivot stud 55 and embodies a hori-
zontally slidable push button 64, This button
is adapted when slid inwards to close the switch
62 and is retracted or urged outwards by means
of a spring (not shown). As shown in Figure 2,
the switch 62 is so arranged that the push but-
ton 64 is shifted inwards by the distal end of
the short arm 53 of the lever 50 when such arm
is swung upwards into its vertical or dead-cen-
ter position in connection with shift of the re-
ceptacle into its operative position. As a result
of this the motor 25 is automatically set into
operation when the receptacle reaches its oper-
ative positicn in connection with raising there-
of. When the arm 53 is swung downward in
cennection with lowering the receptacle into its
inoperative position it swings away from the push
button 64 with the result that the aforementioned
spring for the button operates automatically to
open the switch 62. The switch §2 constitutes
simple control means whereby the motor is sup-
plied with current when the receptacle is in its
operative position and is stopped when the re-
ceptacle is lowered into its inoperative position.

When it is desired to use or employ the appa-
ratus for mulling purposes the receptacle 6 is
first charged. This may be done either by
dumping the sand to be mulled into the recep-
tacle while the latter is in its inoperative posi-
tion on the arm 12 or by removing the receptacle
from the arm and then after charging it with
the sand to be mulled placing it back on the
arm (2. After charging of the receptacle the
lever 58 of the lever mecnanism 48 is turned or
rotated in g counterclockwise direction, as
shown in Figure 1, in order to raise the recep-
tacle into its operative position with respect to
the mulling elements 8. When the receptacle
reaches its. operative position the distal end of
the short arm 53 of the lever 59 urges inwards
the push button 64 and this, as hereinbefore de-
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scribed, results in drive of the motor 25. As soon
as the motor is set in operation the crosshead
7 is rotated and operates to move or swing the
mulling elements 8, the plow type defiectors 9 and
the scrapers €9 in a circular course around the
side wall t1 of the receptacle. During drive of
the crosshead the deflectors, as hereinbeiore
pointed out, serve to deflect the sand upwards
into the path of the wheel type mulling elements
and the scrapers operate to scrape the sand from
the side wall and direct if inwards for further
action by the deflectors. At the conclusion of
the muiling operation the receptacle is lowered
by swinging the lever 38 in a clockwise direction
as viewed in Figure 1. As soon as the recep-
tacle leaves its operative position in connection
with downward movement thereof the switch 62
gutomatically opens with resultant stopping of
the electric motor and the parts which are driven
thereby.

The herein described mulling apparatus ef-
fectively and efficiently fulfills its intended pur-
pose and may he produced at a comparatively low
cost. It occupies but a comparatively small

space and is characterized by the fact that the .

receptacie is completely closed during a mulling
operation. The construction and design are such
that the apparatus may be built either on a larg

or small scale. When the apparatus is built on

a large scale it is capable of mulling large batches 3

of sand preparatory to use in forming molds
and when the apparatus is built on a small scale
it may be used in a foundry laboratory as a test
apparatus to determine how long any particular

form or type of molding sand should be mulled 2

or conditioned before use in a mold.

The invention is not to be understcod as re-
stricted to the details set forth since these may
" be modified within the scope of the appended
claims without departing from the spirit and
scope of the invention.

Having thus described the invention what I
claim as new and desire to secure by letters pat-
ent is:

1. An apparatus for mulling molding sand or
like granular material, comprising an open top
receptacle member for retaining a batch of sand
to be muiled, a rotary member of the crosshead
type positioned directly above the receptacle
member, mechanical means for shifting one of
the members vertically to and from the other
member into and out of operative relation there-
with, a freely rotatable mulling element and &
plow type deflector carried by, and depending
from, the rotary member and arranged so that
when the two members are in operative relation
and the rotary member is driven they travel in a
circular horizontal course ‘within the receptacle
and operate respectively to squeeze the sand
against the side wall of the veceptacle and to de-
fiect the sand outwards and upwards against said
side wall and into the path of the element, and
means controlled by said shifting means for au-
tormasically rendering the driving means oper-
ative when the two members are in operative re-
lation and inoperative when said members are
out of operative relation.

2. An apparasus for mulling molding sand or
like granular material, comprising a standard, a
housing. fixed to the upper end of the standard
and projecting laterally therefrom, a rotary
member suspended beneath the housing and pro-
vided with an eccentrically disposed freely ro-
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tatable horizontal ‘wheel-type mulling element
adapted during drive of the member to. travel
in 8 horizontal circular course, an open top re-
ceptacle adapted to retain the sand to be mulled
and positicned beneath the member, a horizontal-
1y extending receptacle supporting arm mounted
on the standard to slide vertically and adapted
when shifted upwards to move the receptacle into
an operative position wherein it surrounds the
element and the latter is adapted during drive
of the member to mull the material by squeezing
it against the inner face of the receptacle side
wall, lever mechanism between the housing and
the arm for sliding the arm up and down relative-
1y to the standard, means for driving the rotary
member consisting of an eiectric motor on the
housing and speed reducing gearing in said hous-
ing, and a switch for controlling the motor con-
trolled automatically by said lever mechanism
and arranged so that it is maintained in its
closed position when the receptacie is in its oper-
ative position. :

3. An apparatus for mulling molding sand or
like granular material, comprising an cpen top
receptacle for the sand to be mulled, a rotary
member over the receptacle supported from above
and having an eccentrically dispesed horizontal
wheel-type mulling element depending therefrom
and adapted during drive of the member o travel
in a horizontal circular course, means adjacent
said rotary member also supported from above
and shaped to define a downwardly facing cover
around the member, means for supporting the
receptacle so that it is vertically slidable back and
forth between an operative pesition wherein it
surrounds the element, the rim thereof is in sealed
relation with the cover and said element is adapt-
ed during drive of the member to mull the ma-
terial by squeezing it against the side wall of
the receptacle, and an inoperative position where-
in it is disposed a substantial distance beneath
the rotary member, and means for driving the
rotary member when the receptacle is in its oper-
ative position. .

4. An apparatus for mulling molding sand or
like granular material, comprising an open top
receptacle for the sand to be mulled, a housing
supported from above and over the receptacle
and having a downwardly facing cover, a rotary
member beneath the cover, supported from the
housing and provided with an eccentrically dis-
posed freely rotatable horizontal wheel-type ele-
ment adapted during drive of the member to
travel in a horizontal circular course, means for
supporting the receptacle so that it is slidable
vertically back and forth between an operative
position wherein it surrounds the element, the
rim of the side wall thereof is in sealed relation
with the rim of the cover and the element is
adapted during drive of the member to mull the
sand by squeezing it against the inner face of
the receptacle side wall, and an inoperative posi-
tion wherein it is disposed a substantial distance
beneath the cover and rotary member, means
for driving the rotary member including an eles-
tric motor on the housing and speed reducing
gearing in the housing, and a switch for control-
ling the motor arranged so that it is autematical-
ly closed when the receptacle is shifted into its
operative position and is automatically opened
upon shift of the receptacle out of its said oper-
ative position.

WALTER F. PIPER.



