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ILLINOIS.

MACHINE ¥OR FILLING MOLDS.

Application filed April 25, 1823, Serial No. 634,445.

Lo all whom it may concern:

Be it known that we, Eraur O. Brarps-
ey and Warrer ¥. Preen, both citizens of
the United States, - nd residents of Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Machines for Filling Molds,
of which the following is a full, clear, and
exact description. '

The 1nvention relates to machines for fill-
ing molds and more. partic_nlarly to tbat
type in which sand is projected at high
speed into the flasks. ‘ '

One object of the invention is to provide
improved means for supporting the sand
projector or slinger, so phat it can be easily
mioved over flasks and particularly in those
instances where the longitudinal movement
of the projector necessary to project sand
into all portions of the mold, is compara-
tively short. « Another ohject of the inven-
tion is to provide improved mechanism co-
operatively arranged with the movable pro-
jeetor for carrving flasks to and from the
projector. - Other objects will appear . from
the fellowing description

The invention :consists in the several
novel features hereinafter set forth and
more particularly defined hy claims at the
conclusion hereof, ,

Tn the drawings: Fig. 1 is a side alevation
of a machine embodying the invention,
pariz beiag. shown in: section.

section taken on line 2—2 of Fig. 1. Fig.

5 .3 is a longitudinal section through the pro--

jector and the supporting arm.or jib. Fig.
"4 is a transverse section tdken on line 4—4
of Fig. ‘1. ‘Fig. 5 is a trahsverse  section
through thé  projector. Fig. 6:is a plan.

Figure 7.is a detail view, partly in section, -

of the drive mechanism for the sand pullev
helt.

The machine ilﬁxstrﬁb(;dfcomprises a hol-
low supporting columm 18 on the upper end

5 of which is pivotally mounted a supporting

bracket 11." -This bracket comprises an up-
per section 12 and a lower section 13 be-
tween which are confined suitahle hall-bear-
ings 14 forming an anti-frietion bearing for
supporting the bracket 11, so that it can be
freely rotoced in a horizontal plane. Sec-
tions 12 and 13 are secured together by
bolts 15 - and are formed so as to enclose

Fig. 2 is a-

"bearings 14 and the upper end of column 10-

and to retain the bracket on the column.
The base 16 on column 10 is fixedly secured
to the molding room floor by bolts 17.

The machine comprises a jib or arm 36,
a sand projector including .a casing or
stator 38 and a rotor 29 provided with a
combined projector and shear-blade 40, a
shaft 41, to which the rotor is secured, a
tubular member 37 through which. shaft 41
extends, and an electric motor 42, the cas-
ing of which is fixed to arm 86 and to the
rotor of which (not shown) the projector
41 is secured.

An endless belt 46 is adapted to convey
sand received from an overhead stationary
chute 44 and to deliver it to the projector

casing 38 and to the rotor 89. This belt 46
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is carried by a drive-pulley 47 adjacent the -

electric-motor and an idler pulley 48 adja-
cent the projector casing. Both of these pul-
leys are mounted to move with arm 36.
The idler pulley 48 1s supported by bearings
48" which are fixed to a yoke 88’ which rig-
idly connects the casing 38 and tubular arm-
member 37. Drive-pulley 47 is mounted on
a Stationary shaft 58 which is supported by

76

80"

a bracket 59 and a gear-case 57, both of

which ‘are fixedly secured to the sides of a
housing-49. The latter™is fixedly secured

to member 37 of arm 36 and to the casing of ’%5

motor 42, so that the projector, motor And

sand-feeding belt may be shifted together,
‘as hereinafter more fully set-forth. - Pulley
47, which drives the sand-feeding belt 4§,

is driven by gearing comprising a pinion 51
in hqusing 49 and fixed to shaft 41; a gear
52 on a transverse shaft 53; a pinion 54 on
shaft 53; an idler 55 meshing with pinion
54 and with 'a gear 56 fixed to the hub of
pulley 47. Gear-case 57 encloses pinion 54
and gears 55 and 56. An upwardly flared
chute 60 is supported over the inner end of
belt 46 to direct sand from chute 44 .onto
belt 46 in all ‘positions of arms 36." Chute

60 is secured to guide-bars 70 which are dis-

posed over belt 46 and are supported by

180

rods 78 which are supported by a clamp 71

on member 87 and a. bracket 72, which is
fixed to the casing of motor 42. “The cen-
tral portion of the lower reach-of belt 46

is supported by an idler pulley 46’ so that

the belt will clear the supporting bracket

108
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ot the arm 36. .- Pulley 46’ is supported by

i, bracket 46t which is fixedly secured to
“tubular member 37 of arm 36. Handles 61

B provided on the projector casing 38

iiereby the operator may shift the arm or

il 26, together with all of the parts car-

ol
o

10

it

ried-thereby.
"“Iie. connection between arm 86 comprises

. hanger 62 in which tubular member 37
9 and arm 36 are rigidly clamped; a stud 64,

having its axis parallel with the axis of the
projector-shaft, disposed above arm 36 and
extending through” hanger 62 so that the
hanger and said arm will be pivotally sus-

5 tnined from said stud; a bracket 65 rigid

with stud 64, bowed around arm 36 and ex-
tending under housing 49; two pairs of
parallel suspension links 66, the upper end
.f each link being pivotally sustained by a
bolt 67 which is supported in a standard 68
rising from and rigidly secured to the sup-
porting bracket 11, which is pivoted to
swing horizontally on the main supporting
column 10; and cross-rods 69 carried by the
Tower ends of said pairs of links respectively
and extending through lugs 65" on bracket
63, so that bracket 65 will be movably sus-
tained by links 66. A roller 80 is mounted
on housing 49 and is adapted to ride in an
arcuate groove 81 formed at one end of

r

Lracket 65. This roller and groove connec- .

tion permits the arm to be swung about the
axis of stud 64 and prevents excessive strains
and breakage of said stud from which

351
the arm and parts carried thereby are sus-
pended. ‘
Normally, arm 86 is suspended from
sncket 65 and stud 64, so that the projector
11 be positioned to cause the sand to be
ted vertically downward. In filling
with wide retaining bars, it is desir-
o slightly angle the line of delivery to
yeoject the wads and pack sand under the
Ners or undercut spaces. The suspension
suiger 62 permits the operator to rock arm
~iy around the horizontal axis of stud 64

TR

4n:d so that the projector casing, motor 42,
housing 49, belt 46 and chute 60, all of
which are cooperatively mounted on said
ar:, will be shifted in unison sufficiently to
vary the linc of delivery of the sand to cause
it t> be proiested under the retaining bars in
the flask.  This rocking of the projector and
its associated parts is accomplished by
grasping and shifting the handles 61. When
fhe handles are released, the arm will move
by gravity to its normal position under stud
6%, w0 that the wads of sand will be dis-
charged vertically,

vocked laterally by the operator. The roller

8 in groove 81 prevents cxcessive strains on.
~longitudinal sides.

the stud 64, ] -
The projector supperting-arm 36, being
supportad by the horizontally rotatable

ich is parallel with the axiz of arm 36

except when the arm is

1,568,577

bracket 11, can be swung horizontally
around the axis of coltimn 10, so the oper-
ator can shift the projector laterally with-
out varying the angle of delivery of the sand
when desired and to project sand into dif-
ferent portions lengthwise of the flask, by
grasping handle 81 and swinging the arm,
bracket 65, suspension link 66 and bracket
11 horizontally around column 10.

Tn filling flasks in which the crosswise
dimensions are comparatively short, it has
been found possible to dispense with a
jointed pair of horizontally swinging arms
for supporting the projector, by providing
suspension means. such as links 66. which
permit the proiector carrying arm 36 to be
shifted longitudinally. In filling the Hasks,
the operator, by means of handle 61, can
move the arm inwardly or outwardly to
work the projector over and crogswise of
the flask to fill all portions of the flask
This suspension linkage being composed of
parallel pairs of links, permits the proiector
to be shifted crosswise of the flask without
substantial variations in the angle of de-
liverv of the sand. A further characteristic
of this suspension linkace is that the pro-
jector, when it is normally positioned cen-
trally over the flask, will. after it has been
shifted radially inwardly or outwardly,
automatically move back by gravity to its
normal central position, thus relieving the
operator of the necessity of vetracting the
profector to said pesition.

The mechanism thus far described exem-
plifies a structure in which the driven pro-
jector is supported by an arm which s sun-
ported sn it mav be moved laterallv trnath-
wise of the flask and shifted lonsitudinaily
crosswise of the flask. while the sand ig
beine projected at a substantially non-vari-
ant anols of deliverv: also a structure of
that choracter in which provision is made
for sliohtlv varvine the anele of delivery
when sand is to be nrojected in undercut
places or cavities: also a construetion .in
which a sinele arm-carrving the proiector.
driving mechanism for the projector and
driven  sand-feeding mechanism are all
mounted on an arm which is pivotallv mov-
able in a horizontal plane and bodily mov-
able longitudinally to permit the necessary
movement of the projector to fill all portions
of the flasks. ,

Tn filling flisks by the nroiector herein-
before described. it is desirable that they
be delivered so that the flasks will be ap-
proximately centrally disposed below the
projector. while the latter is i
bosition. so that in filling the flask it will
e necessary to move the projector only {from
a point above the center of the flask to ifs

Tt is also otherwise
advantaceous in a sand projector which ig
mounted on a stationary column to have
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the flasks deliver at a substantially uniform
peint heneath the projector and to factlitate
the bringing of the flasks into receiving
position and their removal after they have
been filled.  For these purposes, a turn-
tuble 90, preferably made of a sheet of
boiler-plate, is mounted to rotate concen-
trically around the axis of column 10. A
ball-bearing 91 supports the inner portion
of this table and u series of vollers 92

.mounted in brackets 93 respectively support

the outer margin of the turn- table. A sta-
tionary angle iron ring 94 is fixed to the
floor and an angle ivon ring 95 is fixed to the
turn-table 90. so that $he ver-
tical flanges of these rings will lap one
apother to exclude sand from the space be-
tween the turn-table and the floor. Flask

.carriers 96 of any suitable construction and
in desired number are secured to the furn-.
table and are rotatable therewith, so that

as the turn-table is rotated, the flasks 97 on
the carriers will be successively brought into
po:,uhwn benmfh the projector. The opera-
tor can remain positiened at one point to
fill the flasks. The flasks, after being filled,
will be removed from the carriers 96 and
rephced by empty flasks before they are
again moved into position below the wro-
jector,

Mechanism is provided for. continuousty
rotating the turn-table to deliver flasks in
apid succession to the projector. This
mechanism comprises an electric motor 100
mouzted. on a bracket 101 fixed to column
10: a pinion 102 on the motor shaft; a gear
108 meshing with said plmon and ﬁ;\ed to a
shaft 104 also mounted in said bracket; a
bevel-pinion 105 fixed {o shaft 104 and
driven by gear 103; a bevel-gear 106 mesh-
ing with pinion 10o and fixed to a vertical
shaft 107 which is also mounted in bracket
101: a piniop 108 fixed to the lower end of
Sha.ft 107 and an internally toothed gear-
1’1}10 109, ‘which is fixed to the upper. face
of turn-table 90. A housing 110 en-
closes this gearing and motor and is also
extended to cover the gear-ring 109 to ex-
clude sand therefrom. This mechanism ex-
emplifies an electric motor and redueing
gearing for - constantly driving the turn-
fable 90 for teeding flasks to the projector.
The operation of the projector, its driv-
ing mechanisim and the sand-feeding helt,
is substantially the same as set forth in
Letters Patent No. 1408493 granted to

us March 7, 1922,

In operation, the operator moves the
projector laterally and longitudinally of the
flask, the pivotal connection between hracket
11 and colunm 10 permitting this to be done.
The proiecto" iz-movable radially inward
or- outward by the operator, the suspension
linkage between brackets 11 and 65 permit-
ting this to be done. . When neces ssary, the

a

projector can 1)@ rocked laterally to clightly
yury its angle of delivery, the hanger 62 and
stud 64 pelmiltmn that to be done. In all
of these movements, the mot or 49, projector
and sand-feeding helt remain in coopera-

‘tive relation.

When the turn-ta )lo 90 is in eperation, one
operator will be stationed adizeent the pro-
jector and uthnrs will place omptv flasks on

70
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the earviers 96 appreoaching the "projector
anG will remove the filled flasks from the
carriers. ‘The opevator at the projector will

manipulate handle 61 to move the projector
]rmzutwdmﬂh and transversely of the flask,
to il all portions thereof, while the flasks
are moving with the turn-table 90. The pro-
jector svppmtmw (nm 36 and the turn-table
are coaxial, so thet the operator may easily
move the *no]ev(r‘ back and forth length-
wise of the mold. Arm 36, being hori-
zontally movable around an axis coincident
with the axis of the turn-table, can be shift-
ed throughout a full cirele, so that the pro-
jector may be positioned at any desived point
wheve it 7s desired to fill the flasks. Further-
more, this arrangement permits the operator

to Leep the plmector over the flask as long

as’'may be necessary to properly fll it.

The imvention cxemplifies a moldmw ma-
chine of the sand- -projector type, in which
a single projector-carrving arm is movable
piv ot'\]'i\' and longitudinally so that, in some
instances. a pair of pivotallv connected arms
may be dispensed with. Also a structure of
this character in which the single arm is
carried by suspension links which permit
longitudinal shift of the arm and which are
autonntlcfllly restored by gravity to a cen-
tral position.” The invention also exempli-
fies a ma ichine of this ty pe in which the pro-
jector carrving arm ewings concentrically
with the flasks en a turn-table. The ma-
chine as & whole makes it nossible to fill
flasks by the projecting methed with great
facility and \Vlth a low labor cost.

The invention is not to be understood as
restricted to the details set forth; sinee these
may be modified within the scope of the
ﬂpponqod claims, without departing from
the spivit and scope of the mventlon

Having ‘thus described the  invention,
what we claim as new and desire to secure
by Tetters Patent, is:

1. Tn a moliding ‘machine, the conxblmtlon

of an arm; a sand projector mounted on and
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movable with said arm, a motor for driving -

the projector, means for conveying
the projector, and a link-suspension for the
arm pivated to permit longltudlml move-
m(*nt thereof,

In a molding machine, the ¢ tnbma—
tmn of an arm, a sand
on and mavable with said arm, a moter for
driving. the projector, means for conveying
sand to the projector, and a s uspenswn for

-sand to ,

128

({JlO]ECtOl‘ mounted

130



e

10

20

25

30

40

<

the arm comprising substantially parallel
links pivotel to permit longitudinal move-
ment of the arm. .

3. In a molding machine, the combinu-
tion of an arm, a sand projector monnted
on and movable with said arm, a motor for
driving the projector, means for conveving
sand to the projector. and a suspension for
the arm comprising vertically extending
links pivoted to permit longitudinal move-
ment of the arm. .

4. In a molding machine, the combina-
tion of an arm, a sand projector mounted
on and movable with said arm, a motor for
driving the projector, means for conveying
sand to the projector, and a suspension for the
arm to permit longitudinal movement there-
of, comprising vertical links pivoted to
swing across their vertical centers so the
arm will return by gravity to its normal
position. :

5. In a molding machine, the combina-

‘tion of an.arm, a pivotal connection for per-

mitting the arm to swing horizontally, a
sand projector mounted on the distal end of
and movable with said arm, a motor for

driving the projector, means for feeding

sand to the projector and a link-suspension
for the arm pivoted to permit longitudinal
movement thereof, ‘ ¥

6. In a molding machine, the combina-

tion of an arm, b pivotal-connection for

permitting the arm to swing horizontally, a

sand projector mounted on the distal end

of and movable with said arm, a motor_ for
driving the projector, means for feeding
sand to the projector, and a suspension for
the arm comprising substantially parallel
links pivoted to permit bodily longitudinal
movement of the arm.

7. In a molding machine, the c%mbina-

- tion of an arm, a pivotal connection for

45
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permitting the arm to swing horizontally, a

sand projector mounted on the distal end of

and movable with said arm, a motor for
driving the projector, means for feeding

-sand to the projector, and a suspension_ for

the arm comprising vertically extending
links pivoted to permit hodily longitudinal
movement, of the arm.

8. In a molding machine, the combina-
tion of an arm, a pivotal connection for
permitting the arm to swing horizontally, a
sand projector mounted on the distal end
of and movable with said arm, a motor for
driving the projector, means for feeding
sand to the projector, and a suspension for
the arm to permit bodily Jongitudinal move-
ment thereof comprising vertical links piv-
oted to swing across their vertical centers
so the arm will return by gravity to its nor-
mal position.

9. In a molding machine, tlie combina-
tion of #n arm, a sand projector mounted on
the distal end of and movable with raid

1,558,577

arm, a motor for driving the projector,
mounted on the other end of said arm.
means for feeding sand to the projector 2lso
mounted on said arm, and a link suspension
for th~ arm pivoted to permit bodily. irn-
gituc v { movement thereof. = '

10. 1in a molding-machine, the comnbina-
tion of an arm, a sand projector mounted
on the distal end of and movable with said
arm, a motor for -driving the projector,
mounted on the other end of said arm,
means for feeding sand to the projector also
mounted on said arm, and a suspension for
the arm comprising substantially purallel
links pivoted to permit bodily longitudi-
nal movement of the arm. b

_11. In a molding machine, the combina-

tion of an arm, a sand projector mounted
on the distal end of and movable with said
arm, a motor for driving the projector,

“mounted on the other end of said arm,

means for feeding sand to the projector also
mounted on said arm, and a link suspension
for the arm to permit bodily longitudinal
movement thereof, comprising vertically
extending links, ' =

12. In a molding machine, the combina-
tion of an arm, a sand projector mounted
on the distal end of and movable with said
arm, .a motor for driving the projector
mounted on the other end of said arm,
means for feeding sand te the projector also
mounted on said arm, and a suspension for
the arm to permit bodily longitudinal moye-

ment thereof comprising vertical links piv- 1

oted to swing across their vertical centers
so the arm will return by gravity to its por-
mal position.

13. In a molding machine, the combina-
tion of a fixed support, an arm, a sand pro-
jector mounted on said arm, a pivotal con-
hection on said fixed support to permit
the arm to swing horizontally, a motor for
driving the projector mounted on the arm,
means for feeding sand longitudinally of
the arm to the projector, driven by the mo-
tor, and a link suspension between the piv-
otal connection and the arm pivoted fo per-
mit bodily longitudinal movement thereot.

14. In a molding machine, the combination
of a fixed support, an arm, a sand projector

‘mounted on said arm, a pivotal connection on

said fixed support to permit the arm to swing
horizontally, a motor for driving the projec-

tor mounted on the arm. means for feeding !

sand longitudinally of the arm to the pro-
jector. driven by the motor, and a suspension
hetween the pivotal connection and the arm
to permit bodily longitudinal movement
thereof, comprising vertical links pivoted to
swing across their vertical centers so the arm
will return by gravity to its normal posi-
tion, o

15. In a molling machine, the combination

of a fixed support, an arm, a sand projecter *
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mounted on said arm, a pivotal connection on
said fixed support to permit the arm to swing
horizontally, a motor for driving the projec-
tor mounted on the arm, means for teeding

sand longitudinally of the arm to the projec-_

. - tor, driveni by the motor, and a suspension

15

20

‘links, .

between the pivotal connection and the arm
to permit . bodily longitudinal movement
thereof, comprising vertically extending

: *16. In a molding machine, the combinition
of a fixed support, an arm, a sand-projector
mounted on said arm, a pivotal connection
on said fixed support to permit the arm to
swing horizontally, a motor for driving the
projector mounted on the arm, means for
feeding sand longitudinally of the arm to the
projector, driven by the motor, and a link
suspension hetween the pivotal connection
an§ the arm to permit bodily longitudinal
movement thereof, comprising vertical lipks

- pivoted to swing across their vertical centers

o -

35

so the arm will return by gravity to its nor-
mal position.

17. In a molding machine, the combina-
tion of an arm, a sand-projector mounted on

said arm, 2 pivotal connection for the arm ' 923, In 2 molding machine, the combina-

£

B

‘on tiwe arm, for driving the projector, and

to permit it to swing horizontally,@:eans to -

susperid the arm so it can be rocked laterally,
a link suspension for supporting the arm to
permit it to be moved longitudinally, a mo-
tor on the arm, for driving the projector,
and means mounted on the arm and driven
by said motor, for feeding sand to the pro-
jector, .

18. In a molding machine, thé combina-
tion of an arm, a sand projector mounted on

- said ‘arm, & pivotal connection for the arm to

40
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permit it to swing horizontally, means to sus-.

pend the arm so it can be rocked laterslly,
a suspension for supporting the arm to per-
mit it to be moved longitudinally, a motor
on the arm, for driving the projector, and
means mounted on the arm and driven by
said motor, for feeding sand
tor, .

18. In a molding machine, the combina-
tion of an arm, a sand projector mounted on
said arm, & pivotal connection for the arm to
permit it to swing horizontally, means to sus-
pend the arm so it can be rocked laterally,
a suspension for supporting the arm to per-
mit it to be moved longitudinally comprising
substantially parallel links, & motor on the
arm, for driving the projecter, and means
mounted on the arm and driven by said mo-
tor, for feeding sand to the projecior.

20. In a molding machine, the combina-
tion of an arm, a sand projector mounted on
said arm, a pivotal connection for the arm to
permil it to swing horizontally, means to sus-
pend the arm so it can be rocked laterally, a
Link suspension for supporting the arm to
permit it to be moved longitudinaily com-
prising vertically extending links, a motor

to the projec- -

means mounted on the arm and driven by
said motor, for feeding sand to the projector.

21. In a molding machine, the combina-
tion of an arm, a sand projector mounted on
said arm, a pivotal connection for the arm

“to'permit it to swing horizontaily, means to

suspend the arm so if can be rocked laterally,
a link suspension for supporting the arm to
permit it to be moved Jongitudinally, a mo-
tor on the arm, for driving the projector, and
means mounted on the arm and driven by
said motor, for feeding sand to the projector,
comprising vertical links pivoted to swing
across their vertical centers so the arm will
return by gravity to its normal position.

22. In a molding machine, the combina-
tion of a fixed column, an arm pivoted on and
to swing around said column, a sand projec-
tor mounted on the distal end of said arm.
a motor on the arm, for driving the projec-
tor, means to feed sand to the projector, and
a flask-carrying turn-table mounted to ro-
tate around said column on an axis substan-
tially coincident with the axis around which
the arm swings, '

tion of a.fixed column, an arm" pivoted on
and to swing around said. column, a pro-
Jector mounted on the distal end of said
arm, means to permit longitudinal move-
ment of the arm, a motor on the arm, for
driving the projector, means to feed sand
to the projector mounted on the arm, and
a flask-carrying turn-table mounted to ro-
tate around said column on an axis substan-
tially coincident with the axis around which
the arm swings,

24. In a molding machine, the combina-
tion of i fixed column, an arm pivoted on
and to 5W1§g around said column, a pro-
jector 1hounted on the distal end of said
arm, a ¥nk-suspension for said arm to per-
mit it to be shifted longitudinally, a motor
on the arm for driving fhe projector, means
to feed sand to the projector, and a flask-
carrying - turn-table” mounted to rotate
around said column on an axis substantially
coincident with the axis around which the
arm swings. - : ‘

25. In a molding machine, the combina-
tion of a fixed column, an arm pivoted on
and to swing around said column, a sand-
projector mounted on the distal end of said
arm, means to permit the arm to be shifted
longitudinally and rocked laterally, a motor
on the arm for driving the projector, means.
to feed sand to the projector, and a flask-
carrying turn-table” mounted to rotate
around said column on an axis substantially
coincident with the axis sround which the
arm swings.

26. In a molding machine, the combina-
tion of a fixed column, an srm pivoted on
and to. swing around said column, a gand
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projector mounted on the distal end of said
arm, @ motor @én the aym for driving the
projector, means to feed zand to the pro-
jector, a flask-carryinig turn-table rotatable
wronnd the coluwm.on an axis substantially
coincident with the axis around which the
arit swings, and mechanism for driving
the turn-table.

- 27.-In a molding machine, the combina-
tion of a fixed column, an arm piveted on
and to swing avound said column, a sand-
projector mounted on the distal end of said
ari. means to permit longitudinal move-
ment of the arm, a motor on the arm for
driving the projector, means to feed sand
{o the projector. a flask-carrying turn-table
rotatable around the coluiun on an axis sub-
stantially coincident with the axis around
which the arm swings, and mechanism for
driving the turn-table. '

98. In a molding rzchine, the combina-
tion of a fixed column, an arm pivoted on
and to swing aronnd said colmmn, a sand-
projector mounted on the distal end of said
arm, a link-suspension for the arm; a motor
on the arm for driving the projector, means
to feed sand to the projector, a flask-carry-
ing-turn-fable rotatable around the column,
on an axis substantially coincident with the
axis around which the arm swings, -and
mechanism for driving the turn-table.

99. In a molding mnachine, the combina-
tion of a fixed column, an arm pivoted on
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and to swing around said column, a sand-

projector mounted on the distal end of said
arm, means -to permit the arm’ to be moved

longitudinally and rocked laterally, a motor -

on the arm for driving the projector, means

to feed sand to the projector, a flask-carry- -

ing turn-table rotatable around the columm-
on an axis substantially coincident with the

axis around which the arm swings, and
mechanism for driving the turn-table.

-30. In a molding machine, the combina-

tion of .a sand-projector, a horizontally
swinging arm, to the {ree end of which the
projector is seenved, means for feeding sand
to the projector, a connection for pivotally

supporting the arm to permit the projector:.

to be shifted to incline the angle of de-
livery when desived, and means supplemen-
tal to said connection, to guide the arm.
81. In a molding machine, the combina-
tion'of a sand projector, a horizontally
swinging arm. to the free end of which the
projector is secured, means for feeding sand
to the projector, a connection for pivotally

supporting the armn to permit the projector’

to be shifted to incline the angle of delivery
when . desired, and a stud-and-groove to
guide the arm.

Signed at Chicago, Illinois, this 17th day
of April, 1623.

ELMER O. BEARDSLEY.
WALTER F. PIPER.
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