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@ Method and apparatus for use in making a sand mold.

€&) The removal of a deep bore pattern (14) from a sand
mold is facilitated by exerting a force on the sand (12) within
the bore (16) to break the bond between the sand and the
internal surface of the pattern. The pattern (14) is supported
on a pattern plate (18) having an aperture (20) in line with
the bore (16). A stripper block (22) is slidably received in the
aperture and can extend into the bore. A fixed back plate
(24) is supported on the pattern plate, and a compression
spring (26) is positioned between the stripper block (22) and

= the back plate (24). As sand is packed into the mold, and
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hence the bore, under pressure, the stripper block is forced
out of the bore against the spring. When the pressure is
removed to allow the pattern to be withdrawn, the spring
exerts a force on the stripper block causing it to move back
to its initial position, thus breaking the sand free from the
inside surface of the deep bore.
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METHOD AND APPARATUS FOR USE IN MAKING A SAND MOLD

This invention relates to a method and apparatus for use in
making a sand mold.

Green sand molding is a process wherein a pattern can be
formed in a sand mold without the necessity'of heating or chemi-
cally treating the sand in order to form the pattern. This type of
molding process encounters difficulty in deep bore patterns, par-—
ticularly for example with patterns wherein the height of a bore is
greater than its width. Often, when such bores are present, the
sand tends to break off on the inside of the bore as the pattern is
removed. In order to alleviate this problem, foundry people have
either inserted a preformed core into the pattern where they
desired to form a bore, or have had to add additional draft which
caused excessive machining. Both of these alternatives proved to
be expensive and required a great deal of time.

Many prior proposals have been made to remove the'finished
casting from sand molds, for example using vibratory methods (as in
US-PS 1,704,100) or methods involving a sufficiently strong longi-
tudinal force on the casting (as in US-PS 1,960,366). When
removing a casting from the mold damage to the sand mold is of no
importance, and indeed frequently occurs. However, when removing a
pattern piece from the mold, it is important that the sand mold
remains intact so that a good casting can be formed. Thus these
known methods of removing the casting are unsuitable for removal of
the pattern piece from the mold before the mold is put to use.

This invention provides an improved method and apparatus for
using in making a sand mold, and is defined in its various aspects
in the claims below.

The invention will be described in more detail by way of
example, with reference to the drawings, in which:

Fig 1 is a side view of one embodiment of the apparatus of
this invéntion;

Fig 2 is a top view of Fig 1 along line 2--2; and b

Fig 3 is a side view of a second embodiment of this inven-—
tiom.

In use the molding sand is pressure packed into the mold,

about the pattern and into the bore. The pressure both compacts
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the sand around and within the pattern and causes the first member

-2-

to be depressed against the compression means. Subsequently the
pressure is released and the pattern plate is removed. When the
pressure is released the compression means forces the first member
up into the bore to break the sand free from the deep bore pattern
to a sufficient extent to facilitate removal of the pattern.

Referring to Figs 1 and 2, an apparatus 10 is shown for
breaking sand 12 free from a pattern 14 having a deep bore 16. The
deep bore 16 can have almost any shape but most commonly will be a
tubular structure wherein the height of the bore is greater than
the width.

For purposes of discussion only and not by way of limita-
tion, the apparatus 10 will be explained as being positioned in the
horizontal plane with movement in the vertical plane, as illustrated.

The apparatus 10 is attached to a pattern plate 18 which
contains an aperture 20 which shares the same central axis as that
of the deep bore 16. Preferably, the aperture 20 is of the same
shape and has the same cross—sectional dimensions as the deep bore 16.

The apparatus 10 includes a first movable member 22, a
second fixed member 24, and compression means 26. The first member
or stripper block 22, is positioned within the aperture 20 of the
pattern plate 18 and partially extends into the opening of the deep
bore 16. The exact amount that the first member 22 extends into
the deep bore 16 will depend upon the travel distance needed to
break the sand 12 free from the inside surface of the deep bore 16.
The first member 22 has a top surface 28 and a bottom surface 30.
The top surface 28 provides a base for the sand 12 while the bottom
surface 30 abuts against the compression means 26. The compression
means 26, shown as a coil spring, is positioned between the first
member 22 and the second member 24 and serves to yieldably resist
the downward movement of the first member 22. The force réquired
to compact the sand 12 into the deep bore 16 is sufficient to
compress the coﬁpression means 26. Preferably, the top surface 28
of the first member 22 will be flush with the top surface of the
pattern plate 18 when the bottom surface 30 contacts the second
member 24.

The second member 24 is attached to the pattern plate 18 by

support means 32, of which two are shown and serve to hold the
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second member 24 away from the first memberVZQ. ‘Tﬁeééméuppértr
means 32 can be bolts or studs which are screwed into the pattern
plate 18.

Turning to Fig 3, a second embodiment is depicted showing
the apparatus 10 comprised of several additional elements. = In this
view, the pattern 14 is securely attached to the pattern plate 18
by machine screws 19, of which one is shown. The apparatus 10 is
again attached to’ the underside of the pattern plate 18 in align-
ment with the aperture 20. The apparatus 10 is comprised of a
stripper block 40 having a top surface 42 and a bottom surface 44.
Attached to the bottom surface 44 by screws 46 and a pin 48 is a
strip plate 50. The strip plate 50 has a larger cross—sectional
diameter than the stripper block 40 and contains a number of aper-—
tures 52 located near its outer periphery. The purpose of these
apertures 52 will be explained shortly. '

Positioned below the strip plate 50 is a back plate 54 which
has a stop block 56 fastened to it by a bolt 58. The back plate 54
is approximately the same size as the strip plate 50 and also con~
tains a similar number of apertures 60 located near its outer
periphery. The apertures 60 are in alignment with the apertures
52. Passing through each pair of corresponding apertures 52 and 60
is a support means in the form of a machine bolt 62. The support
means 62 serve to unite the strip plate 50 and the back plate 54 to
the pattern plate 18 while allowing axiai-movement of the strip
plate 50 in the vertical plane.

A collar 64 is concentrically positioned around each support
means 62 between the pattern plate 18 and the strip plate 50.

These collars 64 limit the upward travel of the strip plate 50.
Also concentrically positioned about each of the support means 62,
between the strip plate 50 and the back plate 54, is compression
means 66, such as a plurality. of coil springs of equal compressive
strengths. The compression means 66 serve to yieldably resist the
downward movement of the stripper block 40 as the sand 12 is com—
pacted and pressed into the deep bore 16 of the pattern l4. The
compression means 66 are designed to be gradually compressed by the
applied force on the sand 12 until the strip plate 50 contacts the
stop block 56. The stop block 56 will prevent further downward

movement of the strip plate 50. After the applied pressure on the
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sand 12 is released and the pattern plate 18 is being separated
from the mold, the compression means 66 will urge the stripper
block 40 via strip plate 50 back to its initial position. This
upward movement of the stripper block 40 will break the bond bet-
ween the inside surface of the pattern 14 and the sand 12 thereby
allowing the pattern 14 to be fully withdrawn leaving a perfect
impression.
Operation

The method for making a green sand mold using a pattern
having a deep bore will now be explained. In the molding opera-—
tion, the pattern 14 is first mounted onto the pattern plate 18. A
flask box, which is a four—-sided frame, is placed on top of the
pattern plate 18 and fully encloses the pattern l4. The sand 12,
preferably green sand, is introduced into the flask box. This sand
12 can be vibrated or jolted along with tﬁe flask box and/or pat-
tern plate in order to assure that all cavities and crevices get
filled. The green sand 12 is such that it does not have to be
heated or chemically treated in order to set but instead is formed
about the pattern 14 by pressure alone. Therefore, pressure is
applied to the top surface of the sand 12 and this pressure forces
the sand 12 downward into and around the pattern 14, including into
the deep bore 16.

With the apparatus 10 in axial alignment with the aperture
20 of the pattern plate 18, the applied force on the sand 12 will
depress the first member 22 against the second member 24. This-
action will compress the compression means 26. The amount of
pressure required to depress the first member 22 downward to a
point where the top surface 28 is flush with the top surface of the
pattern plate 18 will depend upon a variety of factors. Such fac-
tors include: the type of sand, the composition of the sand, the
size of the pattern, the size of therdeep bore, the type of equip-
ment the sand mold is being formed on, and the shape of the deep
bore. Normally, on a conventional green sand molding machine, the
applied pressure is between 800 and 2000 psi (about 5500 and 14000
kPa), preferably between 1000 and 1500 (about 7000 and 10000 kPa)
and most preferably 1350 psi (about 9300 kPa).

After the sand 12 has set about the pattern 14, the applied

pressure is removed and the flask box is stripped from the pattern
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14. As this occurs, the first member 22 is simultaneously forced
back to its initial position by the compression means 26. This
action breaks the sand 12 free from the inside surface of the pat-—
tern 14 thereby allowing the pattern 14 to be fully removed from
the sand mold without having the sand 12 shear off within the deep
bore 16. The pattern 14, the pattern plate 18 and the apparatus
10, all three being permanently connected together, are then ready
to be used over again.

The sand mold which has just been formed, is then rotated
180 degrees and is filled with molten material, for example metal.
This molten material will fill the impression left in the sand 12
made by the pattern l4. The cast mold is then cooled and the sand
12 is broken away leaving the finished castinge.

To assist in breaking the sand 12 free from the inner sur-
face of the pattern 14, a slight tapered draft can be used. This
tapered draft, shown on the inner wall of the pattern 14 in Fig 1,
should be about one degrée and preferably about one half of a
degree. It should be noted that the insertion of this slight draft
may require extra machining of the finished casting if close
tolerances are crucial to the finished product. '

The system illustrated facilitates in the removal of a pat-—
tern from a sand mold, particularly a deep bore pattern from a
green sand mold and has a number of advantages. These include a
reduction in the amount of draft required on the inside of a deep
bore, and the ability to form deep pockets in the cope half of
molds where cores cannot be used. The system furthermore can pro-—
vide both a time and cost saving over the conventional method.

It will be appreciated that many modifications can be made

to the specific examples illustrated.
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CLAIMS

1. A method of making a sand mold using a pattern having a
bore, particularly a deep bore, the method comprising at least the
steps of firming sand about the pattern and into the bore, and
removing the pattern from the sand, and wherein a force is exerted
on the sand within the bore to at least assist in breaking sand

free from the pattern to faciliate removal of the pattern.

2. A method according to claim 1, in which the bore has a
movable member positioned at the bottom of the bore, and the said
force is exerted on the sand within the bore by moving the movable

member into the bore.

3. A method according to claim 2, in which the movable member

Y

is resiliently loaded so as to be biased towards the bore.

4, A method according to claim 3, in which the pressure applied
to the sand during the firming step is sufficient to displace the

movable member outwardly of the bore against its resilient loading.

5. A method according to clalm 3 or 4, in which the re3111ent
loading is sufficient to bias the movable member to a position

where it enters the bore.

6. A method according to claim 3, 4 or 5, in which the extent
of the movement of the movable member against the resilient loading

is limited by a stop.

7. A method according to any preceding claim, in which the pat-
tern is supported on a pattern plate having an aperture therein

arranged in line with the bore.

8. A method according. to any preceding claim, in which the bore

has a greater depth than width.
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9. A method according to any preceding claim, in which the sand
is green sand.

10. A method according to any preceding claim, in which in the

firming step the sand is subjected to an applied pressure in the
range 800 to 2000 psi (approximately 5500 to 14000 kPa) and pre-
ferably in the range 1000 to 1500 psi (approximately 7000 to 10000
kPa).

11, Apparatus for use in making a sand mold comprising a pattern
plate for supporting one surface of the mold and having at least
one aperture arranged in line with the position of a bore in a pat-
tern (14), and including freeing means for at least assisting in
breaking sand free from a pattern used to form the mold to facili-
tate removal of the pattern, the freeing means comprising a first
member (22) movably positioned in the bore, a second member (24)
supported in a spaced-apart relationship to the pattern plate (18)
and compression means (26) positioned between the first and second
members for yieldably resisting movement of the first member

towards the second member.

12. Apparatus according to claim 11, in which the first member
is slidably disposed within both the bore (16) and the aperture
(20).

13. Apparatus according to claim 11 or 12, in which the second
member (24) is provided with a stop block for limiting movement of

the first member against the compression means.

14. Apparatus according to any of claims 11 to 13, in which the
first member (22) has an initial position in which it extends

t

beyond the pattern plate (18) into the bore (16).

15. Apparatus according to any of claims 11 to 14, in which the

compression means comprises one or more coil springs (26; 66).
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16. Apparatus according to claim 15, in which there are a

plurality of coil springs (66) of equal compressive strength.

17. Apparatus according to claim 15 or 16, in which the second
member (24) is supported by a plurality of support members (62)
arranged around its periphery, the first member has a corresponding
plurality of apertures (52) around its periphery through which the
support members pass, and the coil springs (66) are carried by the

support members.

18, Apparatus according to claim 17, including collar members
(64) on the support members to limit movement of the first member

into the bore.

19. Apparatus according to any of claims 11 to 18, in which a

pattern (14) is physically attached (19) to the pattern plate (18).
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