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UNITED STATES PATENT OFFICE. 
ELMER. O. BEARDSLEY AND WALTER, . PIPER, OF CHICAGO, ILLINOIS, ASSIGNORs To 

THE BEARDSLEY & PIPER COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF 
ILLINOIS. 

MACHINE FOR FILLING MIOLDs. 

Application filed April 25, 1923. Serial No. 634,445. 

To all thon it may concern. 
Be it known that we, EIMER O. BEARDs 

ILEY and WATTER F. PIPER, both citizens of 
the United States, ... ad residents of Chicago, 
in the county of Cook and State of Illinois, 
have invented certain new and useful lim 
provements in Machines for Filling Molds, 
of which the following is a full, clear, and 
exact description. 
The invention relates to machines for fill 

ing molds and more, particularly to that 
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 that it can be easily 
moved over flasks and particularly in those 
instances where the longitudinal movement 
of the projector necessary to project sand 
into alportions of the mold, is compara 
tively short. Another object of the inven 
tion is to provide improved mechanism co 
operatively arranged with the movable pro 
jector for carrying flasks to and from the 
projector. Other objects will appear from 
the following description, 
The invention consists in the several 

novel featules hereinafter set forth and 
more particularly defined hy claims at the 
conclusion hereof. 

In the drawings: Fig. 1 is a side elevation 
of a machine embodying the invention, 
parts being shown in section. Fig. 2 is a 
section taken on line 2-2 of Fig. 1. Fig. 

- 3 is a longitudinal section through the pro- i 
jector and the supporting arm or jib. Fig. 
4 is a transverse section taken on line 4-4 
of Fig. 1. Fig. 5 is a transverse section 
through the projector. Fig. 6 is a plan. 
Figure 7...is a detail view, partly in section, 
of the drive mechanism for the sand pullev 
belt. . 

The machine illustrated comprises a hol 
low supporting column 10 on the upper end 
of which is pivotally nounted a supporting 
bracket 11. This blacket comprises an up 
per section 12 and a lower section 13 be 
tween which are confined suitable ball-bear 
ings 14 forming an anti-frietion bearing for 
supporting the bracket 11, so that it can be 
freely rota ed in a horizontal plane. Sec 
tions 12 and 13 are secured together by 
bolts i5 and are formed so as to enclose 

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 39 provided with a 
combined projector and shear-blade 40, a 
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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 36 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 39. This belt 46 

electric-motor and an idler pulley 48 adja 
cent the projector casing. Both of these pull 
leys are mounted to move with arm. 36. 
The idler pulley 48 is supported by bearings 
48 which are fixed to a yoke 38' 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 
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is carried by a drive-pulley 47 adjacent the 
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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 s 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 46, 
is driven by gearing comprising a pinion 51 
in housing 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 
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rods 73 which are supported by a clamp 71 
on member 37 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 
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for the arm 36. Pulley 46' is supported by 

bracket 46 which is fixedly secured to 
bular member 37 of arm 36. Handles 61 

... 2 provided on the projector casing 38 
is wifereby the operator may shift the arm or 

il 6, together with all of the parts car 
rieci. {heié???????y. - 

fire connection between arm 36 comprises 
it hanger 62 in which tubular member 37 

li) iind arm 86 are rigidly clamped; a stud 64, 
having its axis parallel with the axis of the 
rojector-shaft, disposed above arm 36 and 

extending through hanger, 62 so that the 
Aanger and said arm will be pivotally sus 

5 tined from said stud; a bracket 65 rigid 
with stud 64, bowed around arm 36 and ex 
teding under housing 49; two pairs of 
parallel suspension links 66, the upper end 
if each link being pivotally sustained by a 
bit 67 which is supported in a standard 68 
l'ising 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 
lower ends of said pairs of links respectively 
and extending through lugs 65 on bracket 
6?, so that bracket 65 will be movably sus 
tailed by links 66. A rollier 80 is mounted 
on housing 49 and is adapted to ride in an 
arcuate groove 81 formed at one end of 

2. 

bracket 65. This roller and groove connec 
tion permits the arm to be swung about the 
axis of stud 64 and prevents excessive strains 
in and breakage of said stud from which 
the arm and parts carried thereby are sus 
pended. 

Normally, arm 36 is suspended from 
iracket 65 and stud 64, so that the projector 
s'il be positioned to cause the sand to be 

t) is 'jected vertically downward. In filling 
{asics with wide retaining bars, it is desir 
ille to slightly angle the line of delivery to 
sciect the wads and pack sand under the 

'): 's or undercut spaces. The suspension 
i. iger 62 permits the operator to rock arm 
si, around the horizontal axis of stud. 64 
Yilich is parallel with the axis of arm 36 
Il so that the projector casing, motor 42 

hi):sing 49, belt 46 and chute 60, all of 
which are cooperatively mounted on said 
ar, will be shifted in unison sufficiently to 
vary the line of delivery of the sand to cause 
it ti be proiented 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 
the handles are released, the arm will move 
by gravity to its normal position under stud 
6, so that the wads of sand will be dis 

, is 

(; charged vertically, except when the arm is 
1ocked laterally by the operator. The roller 
8) in groove 8 prevents excessive strains on longitudinal sides. It is also otherwise the stud 64. The projector supporting-arm 36, being 
supported by the horizontally rotatable 

bracket 11, can be swung horizontally 
around the axis of column 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 61 and swinging the arm, 
bracket 65, suspension link 66 and bracket 
1 horizontally around column 10. 
In 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 projector carrying arm 36 to be 
shifted longitudinally. In filling the flasks. 
the operator, by means of handle 61 can 
move the arm inwardly or outwardly to 
work the projector over and crosswise of 
the flask to fiil all portions of the fask 
This suspension linkage being composed of 
parallel pairs of links, permits the projector 
to be shifted crosswise of the flask without 
substantial variations in the angle of de 
livery of the sand. A further characteristic 
of this suspension linka?e is that the pro 
jector, when it is normally positioned cen 
trally over the flask, will after it has been 
shifted radially inwardlv or outwardly, 
automatically move back by gravity to its 
normal central position, this relieving the 
operator of the necessity of retracting the 
proiector to said position. 
The mechanism thus far descrihed exem 

plifies a structure in which the driven pro 
jector is supported by an arm which is stip 
ported sin it mav be moved Jaferalv length 
wisse of the fisk and shiffer ongitudina?y 
crosswise of the fask. while the sand is 
being projected at a substantially non-vari 
ant an ora of deliverv i also a Structure of 
that character in which provision is made 
for slightly varying the anre of delivery 
when sand is to be projected in underent 
places or cavities; also a construction in 
which a sinole arm-carrying the projector, 
driving mechanism for the projector and 
driven sand-feeding mechanism are all 
monunted om 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. 

in filling flhslis hy the projector herein 
before described, it is desirable fhat they 
be delivered so that the flasks will be ap proximately centrally disposed below the 
projector while the latter is in its normal 
position. so that in filling the flask it will 
be necessary to move the projector only from 
a point above the center of the flask to its 
advantageous in a sand projector which is 
mounted on a stationary column to have 
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the flasks deliver at a substantially uniform 
point beneath the projector and to facilitate 
the bringing of the flasks into receiving 
position and their removal after they have 
been fillel. For these purposes, a turn 
table 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 a series of rollers 92 
mounted in blackets 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 iron ring 95 is fixed to the 
underside of turn-table 90. So that the ver 
tical flanges of these rings will lap one 
another 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 turn 
table and are rotatable therewith, so that 
as the turn-table is rotated, the flasks 97 on 
the carriers will be successively brought into 
position beneath the projector. The opera 
tor can remain positioned at One point to 
fill the flasks. The flasks, after being filled 
will be temaoved from the carriers 96 and 
replaced by empty flasks before they are 
again moved into position below the pro 
jector. 
Mechanism is provided for continuously 

rotating the turn-table to deliver flasks in 
'apid succession to the projector. This 
nechanisma comprises an electric moto" 100) 
mounted on a bracket 101 fixed to column 
10: a pinion 102 on the motor shaft; a gear 
103 meshing with said pinion and fixed to a 
shaft 104 also nounted in said bracket; a 
bevel-pinion 105 fixed to shaft i04 and 
driven by gear 103; a bevel-gear 106 mesh 
ing with pinion 105 and fixed to a vertical 
shaft 107 which is also mounted in bracket 
101: a pinion 108 fixed to the lower end of 
shaft 107; and an internally toothed gear 
ring 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 gea'-ing 109 to ex 
clude sand therefron. This mechanism ex 
emplifies an electric motor and reducing 
gearing for constantly driving the turn 
table 90 for feeding flasks to the projector. 
The operation of the projector, its driv 

ing mechanisia and the sand-feeding belt, 
is substantially the samme as sei forth in 
Lette's Patent No. 1408,493 granted ti) 
us March 7, 1922. 

in operation, the operator moves the 
projector laterally and longitudinally of the 
flask, the pivotal connection between tracket 
11 and column 10 permitting this to be done. 
The projector is movable radially inward 
or outward by the operator, the suspension 
linkage between brackets 11 and 6.5 perinit 
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projector can be rocked laterally to slightly 
vily its angle of delivery, the hinger 62 and 
stud 64 permitting that to be done, in all 
of those movements, the motor 42, projecto' 
and sand-feeding 
tive relation. 

W Wien the turn-talle 90 is in (; ) 'ation, one 
peritor will be stationed Idiºcent the pro 

jector and others will place empty flasks on 
the carriers 96 approaching the projector 

belt remain in coopera O 

: hd will remove the filled flasks from the 
carriers. "The operator at the projector will 
hananipulate handle (31 to move the projector 
longitudinally and transverselv of the flask, 
its fill all portions, thereof, while the flasks 
are moving with the turn-table 90. The pro 
jector-supporting ar na 86 and the turn-table 
are coaxial, so that the operato' may easily 
move the proiector back and forth length 
wise of the mold. Arm 36, being hori 
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Zontally movable around an axis coincident 
with the axis of the tin-table, can be shift 
ed throughout a full circle, so that the pro 
iector may be positioned at any desired point 
whe'e it is desired to fill the flasks. Further 
more, this arrangement permits the operator 
to keep the projector over the flask as long 
as may be necessary to properly fill it. 
The inventio) exemplifies a molding ma 

chine of the sand-projector type. in which 
a single projector-carrying arm is movable 
pivotally and longitudinally so that, in some 
instances. a pair of pivotall v 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 
automatically restored by gravity to a cen 
tral position. The invention also exempli 
fies a machine of this type in which the pro 
jector carrying arm swings concentrically 
with the flasks (yn a tua'n-table. The ima 
chine as a whole makes it possible to fill 
flasks by the projecting method with great 
facility and with a low labor cost. 
The invention is not to be understood as 

restricted 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 we claim as new and desire to secure 
by Letter's Patent, is: 

1. În a molding machine, the combination 
of an arm, a sand projector mounted on and 
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Inovable with said arm, a motor for driving 
the projector, and a link-suspension for the 
arm pivoted to permit longitudinal move 
ment tereof. ... . 
2. In a nolding machine, the 

tion of an arm, a sand 
on and movable with said arm, a motor for 
driving, the projector, means for conveying 

cº imbina 

ting this to be done. When necessary, the sand to the projector, and a suspension for 

the projector, means for conveying sand to . 
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rojector mounted 
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the arm comprising substantially parallel 
links pivotel to permit longitudinal move 
ment of the arm. 8. In a molding machine, the combina 
tion of an arm, a sand projector :ointed 
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, 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 comprising substantially parallel 
links pivoted to permit bodily longitudinal 
movement of the arm. 

7. In a molding machine, the ¥: tion of an arm, a pivotal connection for 
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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 bodily longitudinal 
movement of the arm. 

8. In a molding nachine, the connbina 
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 longitudinal move 
ment thereof comprising vertical links piv 
oted to swing across their vertical center's 
so the arm will return by gravity to its nor 
mal position. 

9. In a molding machine, the combina 
tion of an arm, a sand projector mounted on 
the distal end of and movable With S°aid 
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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 tha arm pivoted to permit bodily in 
gitud nº ? movement thereof. 

10. In a molding, machine, the co: bin - 
tion of an arm, a sand projector lounted 
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 pirallel 
links pivoted to permit bodily longitudi 
nal movement of the arm. 

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 to the projector also 
mounted on said arm, and a suspension for 
the arm to permit bodily longitudinal move 
mentº thereof comprising vertical links piv 
oted to swing across their vertical centers 
so the arm will return by gravity to its nor 
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 
nection 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 to per 
mit bodily longitudinal movement thereof. 

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 
iector, driven by the motor, and a suspension 
between 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. : 

15. In a 1:holding machine, the combination 
of a fixed support, an arm, a sand projector 
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projector mounted on the distal end of said 
a'in, a motor Ón the arm for driving the 
}rojector, means to feed sand to the pro 
jector, a fiask-carrying turn-table rotatable 

5 : round the collan on an axis substantially 
coincidint with the axis around which the 
ari) swings, and nechanism for driving 
the turn-table. 

- 27. In a molding machime, the combina 
10 tion of a fixed column, an arm pivoted on 

and to swing around sail column, a sand 
rojector mounted on the distal end of said 

arm. means to permit longitudinal move 
ment of the arm, a imotor on the arm for 

ls driving the projector, illeans to feed sand 
to the projector, a flask-carrying turn-table 
rotatable around the colujan ön an axis sub 
stantially coincident with the axis around 
which the arm swings, and mechanism for 

20 driving the turn-table. 
28. In a molding r:ar: chine, 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 

26 arm, a link-suspension for the arm, a moto' 
on the arm for driving the projector, means 
to feed sand to the projector, a flask-carry 
ing turn-table rotatable around the column, 
on an axis substantially coincident with the 

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

29. 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 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 column i 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 free end of which the 
projector is secured, means for feeding sand 
to the projector, a connection for pivotaly 
supporting the arm to pei-mit the projector. 
to be shifted to incline the angle of de 
livery when desired, and means supplemen 
tal to said connection, to guide the arm. 

31. 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 pivotaly 
supporting the arm 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, 1923. 
ELMER. O. BEARDSLEY. 
WALTER F. PIPER. 
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