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* Patented Oct. 7, 1930 I 1,777’5%

~ UNITED ST ATES PATENT OFFICE
o . HARRY E SHELDON. OFPITTSBURGHJPENNSYI;V_&NIA N R |
| MEOHANISM FOR CASTING ANNEALING-BOX COVERS BN
© dopston 100 Mo 8, 1099 Soril No AL

~ This invention relates to casting and more aniealing box covers in inverted position; 1t "'

particularly to collapsible core supports for will be readily apparent that the device 1s
~ sand molds employed in connection with cast- equally applicable to other casting opera-

ing operations, and more especially to those tions. As illustrated, a mold cavity 5 1s pro-

5 employed In the casting of annealing box vided in the sand mold 6 between the mold 55

W

covers or similar structures. . '

i “and a collapsible core 7. In Fig. 1, I have -
~In my co-pending application Serial No. shown the mold cavity before actual pour-
245,417, filed March 8, 1929, I have described 1ing of the metal. - The device is arranged for
‘an improved method of casting annealing bottom pouring and I pour through an open-
in hox covers and an object of the present 1n- -in-gBhaving-a'sin'gle'veltticﬂ.c.lmnn_elg, (Figs. 66
vention is to provide a simple, practical and 1 and 2) and branch channels 10 for connec-~
rugged apparatus for use in casting anneal- tion with the mold cavity at the bottom there-
ing box covers by such method. . -~ - of and at opposite sides of one end thereotf: -
A further object 1s to provide an improved ‘Since I cast the coversin inverted position,
15 form of collapsible sand core support for pro- the pouring channels connect with the mold &5
~ viding a support for. the sand core during cover at a point which in the finished cover

-

~ the pouring operation but constructed and will be adjacent one end thereof near 1ts

~ arranged so as to permit the collapse of such -‘top',_.t-hus',i_n-su-r-in'g"_tl_mt the top of the cover 18
. cove after the metal has “set”. =~ =~ cast from the hottest metal. This insures
20 These and other objects which will be ap- homogeneous gas tight tops, for whatever 70

parent to those skilled in this particular art 1mpurities are. in the metal will rise 1n the

are accomplished by means of the. invention mold cavity to the top thereof and will ap-
lustrated in the accompanying drawings In pear in' the covers at the sides and ends.

 which Fig. 1is a top plan view of a box cast-- When the bottoms of the covers are faced off, =

ism: provided with a collapsible those impurities which could eause porous 78 ,'

D
e

5 ing mechanism: | | _ _ e
- core support constructed 1n. accordance with spots are removed.

“one embodiment of this invention. In order - The present nvention permits_._-the collapse =

 toillustrate the mold cavity I have shown in. of the core [ assoon-as -poumng?isfi-ﬁ;nis;_he_d and

 top plan, the flask, the mold formed within the casting “sets” to allow the metal to

30 the flask, the core frame, with the sand core shrink without setting up such strains as 86
f the core were not collapsed.

- the mold whereby the mold cavity is formed ‘This is most important in the casting of fer- -

" thereof suspended in proper position within would oecur 1

 Jetween the mold and the core. Fig. 2 is a- rous alloys containing a high percentage of

Jongitudinal sectional view of the elements steel alloy clements, such for example, as

i Fig. 1 on tho line TI—T thereof, but - chromium or nickel, because of the relatively. S

S
1

in this fview-_it*is_a_-ssumed_;-'tliatz;' the mold cav-. great coet gient'of; linear expansion. .. -
1ty -iS-ﬁlle”c'g:Wiﬁh molten metal.. Itis assumed The particular core support which has been

‘that the view is taken at the instant pouring chosen for the purpose of illustration includes

' is.finished and before the core. is collapsed. two side ‘members, two end members and &

40. Fjg. 3 is a sectional view in elevation taken bottom member and means for holding said 90

on the line 3—3 of Fig. 1 and it also assumes members in core supporting position and for

o that the mold. cavity 1s: filled: with molten: moving the same to collapse the core. | The .

 metal. Fig. 4 is a view in some respects outer surface of the side members 11, end.
~similar to Fig. 3 since 1t 1s taken on the 'm_e-mbe_rs 12 and bottom member 13 are pro-
45 same line but the mold formingthe sand core - vided with gaggers 14 for facilitating adhe- 95

- is omitted and the core supporting device is  sion between the outer surfaces of these mem- -

- sthn[a-s it appears during the core collaps- bers and the sand forming core. - -
ing operation. o " Suspended in position within the space de- -

~Although the present mventlonmshown fined by the side and end members is a box-

! .

50.in connection with a mechanism for casting like frame 15, . The top of this frame is open 100



10

- mold 1s formed. A connection between su

15

20

25

30

35

40

top of frame 15

‘orinvertedly

and the bottom, which is closed, forms the
bottom of the core support or rather the cen-
tral section of the bottom of the core support,
since the side and end members extend in-

wardly at their bottoms as shown at 16 and 17,
When the frame 15 is in supporting posi-

tion as shown in F 125. 2 and 3, the bottom

mwardly extend-
sides and ends..

thereof lines up with the
ing bottom portions of the

The central frame 15 is more or less rigidly -

secured to a supporting frame 18, which, prior
to and during the casting operation is sup-
ported upon the flask 19 within which the
-
port frame 18 and central frame 15 is made by
means ot four rods or bolts 20 which project
through the support frame 21 and through
ears 22 which project inwardly from frame
15. " A spacer casting 23, for each pair of
rods or bolts 20, is interposed between the
and the bottom of support
frame 18, so that, even though there is a
considerable space between the bottom of the
supporting frame 18 and the top of frame
15, a more or less rigid connection between
these frames is secured. o -
- Secured to the sides of the frame 15 adja-
cent 1ts opposite ends, by means of screws 24,
are vertically positioned wedgelike members
25. These members project outwardly from
the side of the frame 15 and have a dove-
tailed connection 26, see Fig. 1, with reversely

which are secured to and project inwardly
from the inner sides of side members 11.

The ends of frame 15 adjacent their cen-
ters are also provided with outwardly ex-
tending vertically positioned wedgelike mem-
bers 28, Figs. 1 and 2, corresponding to
wedgelike members 25, and these members
28 dovetail with the reversely or invertedly
arranged members 29 which are secured to

~and project inwardly from end members 19.

45

50

55

60

6o

- Hold down screws 389

Figs. 2 and 3 illustrate the mold support
n expanded operative position. The central
member 15 is rigidly 1
frame 18 by means of rods 20 which carry
at their lower threaded ends nuts 80 and at
their upper threaded ends nuts 31. o

threaded through
supporting frame 18 have their lower ends
hollowed out to recejve balls 33. The hol-

lowed ends are peened over so that-the balls
but permit the ro-

are retained in position,
tation of the hold down screws.
Bear on the top surface of
and hold these members in core
position. '

Screws
supporting frame 18 and are identical with

These balls

supporting

screws 32 have similar ball ends bearing on

the top surface of the end members 12 when
the core support is 1n supporting position.
Positioned at

, from their slots.
arranged wedgelike members 27
the
members 12 to move inwardly or downwardly
center
frame 15. In other words, after the frame
15 1s raised by the lifting of the associated

secured to supporting

side members 11

33" which are also threaded through

ed at the center of each end mem-
ber and hinged: thereto as shown at 84, Ifig.

1,777,508

1, 1s a supporting dog 34’. This dog at its
free end is provided with an opening 35 ex-
tending therethrough from top to bottom
and adapted to receive a key or holder 36

which is formed in the manner of s pin
threaded into the top member of wedge 28

and enlarged at its upper end and provided
with a laterally extending slot for recelving a
key 37, see Fig. 2.

When the core support 1s in expanded op-
erative position, Figs. 2 and 3, kkeys 37 ex-
tend through slots in the key holder 36 and
rigidly support the end members 19 pre-
venting them from moving down below such
operative position. _

Kach of the side members 11 is provided
with two inwardly extending ears 88 and
each of these ears supports a rod 389. The
lower end of each rod 39 is bifurcated and
straddles its ear 38 to which it is secured by

a smtable pin 40.

When the parts are assembled these rods
extend up through holes or slots formed
therefor in the supporting frame 18 and each
rod is provided with a laterally extending
slot immediately above the spacer casting 23
for the insertion of a key 41 and a second lat.
erally extending slot 42 is located adjacent
the top of each rod. | _
~ When the keys 41 are placed in the upper
slots 42 of rods 89, the keys 87 are removed
This permits the dogs 34
to swing upwardly about their pivot pins as
support 18 1s lifted, thus allowing end

with relation to the forward moving

support frame 18, the end and side members
move inwardly or toward the center mem.-
ber 15, collapsing the core supports and the
core carried thereby. The keys 41, when ]PO-
sitioned in the upper slot of their associated
rods, prevent the end of the rods from shding
through the slotted trame, and permit or
cause the rods to be raised with the frame 18,

- when the keys contact with the upper face of

the supporting frame 18.
~The end and side members are o formed
that when the assembly is in operative posi-

‘tion a space is left at the miter joint between
the members, and this space which is shown

. -

in dotted lines at 43, If1g. 1, is closed or CoOv-
-ered by means of sheet metal strips 44. These

strips are bent so as to close the corner open-

ings and lap over the sides and ends, and are

80

20

100

105

110

115

120

so Tormed as to extend underneath the core

- supporting surfaces of the side and end mem-
bers and the corners as shown in Ifig. 1 at
place by the sand

43. "I'ese are held in _
forming the core and when the core 1s col-
lapsed they are easily forced out of place.

_In operation, the mold 6 is formed in a

flask' in the usual manner of forming dry
sand molds. The mold surfaces are swept

130



-aiid'the mold baked. The'mbld support sus-

~ed operative po; 157¢0 HLTL
sand core 7 and formed to the“proper con:

‘pended from the support frame 18 inexpand-
position 1§, covered: with the -

Vi

5 tour by sw eeping and itis then baked: The

core and core support are positioned in the

and the metal poured nto the opening.
When the castine has “set” the keys 37 are

10 4t renioved from the lower slots in'the rods

- 89 to permit the ‘central frame ~'t0=1mtjve-_:'supﬁ’_-

wardly with respect to the'side-and end niem-

“bersrespectively. The keys41 ate ‘placed in
slots 42 of the rods:39. Upward

the upper

15 movement of the support frame 18 and den-

tral mold frame 15, see Fig. 4, through the

~shdihg wedge shaped connections of the cen-

‘tral frathe with the side and end members,
- causes the ldatter to move mwardly into the
gy contracted position'showiiin Fig. 4, allowing
~ the sand core to collapse permitting shrink-

age ofthe casting.- The keys 41 in the upper

B

 within the space formed bétween the sideand
- end members and having a bottom, which m

slots or rods 39 pr

‘additions,

pended claims:

1s 39 provide-suppotts for the side
members 11 in ‘the collapsed position. -

5 Althotigh I have des cribed a specific form-
of core support in more or less detail, it will

be readily understo od that varicus changes,

made therein. withiout depaltmgfmm “the
spirit of thisinvention or'the’scope of theap-

et

- What I ¢laim as new
by Letters Patent is:

L A collapsible - sand core - supporting

trame, having sep arate side and'end membeis

r

‘conjunction with 'said inwardly projecting
lower ends of said side-and exid members com.
pietes the support for the bottorii of said core,
said movable member havitig means disposed
~on'its outer side cooperating with the ihner
 sidesof said side afid end members for Hold-

2. Inasand core support for tise in casting

- annealing box covers in an inverted position,

gy SPaced apart side members eachi having an in.

~wardly projecting lower end forming a stip-

-~ port for a portion ‘of the bottom of the sand
- core, spaced apart end members-having simi-
~ lar projections on their lower ends, 4 member

"‘ | loicated Wi;thlin thesl:}aceb“ollndec.l bYthe Si Cle " Y. N e . P e Y S J Y RY E . ; ‘|
' frame, having separaté side Id end mémbers
and a vertically movable riiember located

- and end members and- adapted to be raised
Arom and lowered into' position “within said

- space and haying a bottoni which when in

Y

- central member to the side ‘and ‘end members
- and which is adapted when the ceritral meni- posed on and extending froi its oufer side
de and end mem- 12 IS oute .

35 i'

- lowered: position fills the: space between the
lower inwardly projecting erids of the'side
~and end members and ‘meatis ‘connecting' the

-

A

omissions and substitutions can be

and desire to secure

efid ‘neinbers, ¢omipletes

~ provided with inwardly projecting lowerends
~and a vertically movable  member located

0 A collapsible - sand - coré sipporting

~ 3. In

..
LS
'

- port for the bottoni of the sand core, spaced
o o 'S0l are -apart -end members having :similay projec-
removed from the key holders: and the keys

wardly projecting lower ends of the side and

end members, completés the support for the

bottom of the sand-core; - and ‘means connect-

1ng the vertically'movable member-to the side
-and end members and employifig inclined ele-

Japsing thesupp ort and the sand core carried

9. Inasand core support for use inicastiny
annealing box covérs i an inverted position,
spaced apart'side members-each having anin-

~wardly extending lower end forming a sup- =

tions on theirlower énds, a verticallymovable -
member located wi thin-the'space bourided by ¢
the side and end- members and ‘having a bot-

tom’ which when in:conjunction with the in.

ments which are adapted when'the vertically

movable member is raised ‘to dravw ‘the side

and en”"d?"_membér“s‘ii_ﬂﬁé&i‘dly for'the’ pti-i']tit}fsef'@f

annealing box covers in an inverted pogiticn,
spaced apart'side menibersieach - having sis i
~wardly extending lower

end forming q sup-

——
collapsing the support and sthﬁ.”-i‘ggij_d!-'{j{j‘f‘;’gf ar- |

ried thereby. .
- 4.In asand core support for tisein cagtitip

o

port for'the bottoin: of the wand cote, spated
apart endmembers ha Vin g51ﬁnlai'pr0]ectldns )

on their lower ends, ‘& vertically niovable

‘member loeated within the spade bounded by
 the side #ind end members and haviig & bot.
torii which ‘when in ‘corijunttion with the iii.

wardly proj ecting lower ends‘of the side and

;ﬂ I"I.

partially by the vertically' iovabli

‘and partially by the side and end ‘iémber for
connecting said membérs arid Wﬁlﬁ}ifis}ﬂéﬁd'al‘i)t;’ .
ed ‘when ‘the vertically movable Thember” 1§

raised to move the Side and end ‘members iti.
purpose of collapsitp the sup-

wardly for the

o,

frame, having sepirate side and end mem.

bers, a veértically. movable member: Iocated

- within the space formed betwéen the'side and
“end members and f
frame, each of

[ (1]

u
o, -

atid erid 1

--------

the support for the

- metiber

6, each of said side members Waving

means disposed on and extending from their .

inner sides and cooperating with ‘means dis.
posed on and extendiig from the outer side of

core - supporting

s

said movable member, so that said side meif.

iembers. ‘1‘?0_ |

within the space fornied betieen the side and

Javing a bottom .cooperating with the bot..

tom edges of said side #nd énd members and

core, said inovable membe

and cooperating with

'
- = ernm

méans disposed on and.

completing the support of thebottom of said
er having means dis-

o

projectitig inwardly from the inner sides of



' said side and end members, so that said side

10

15

and inner members will be held in nosition

thereby. o

"7 A collapsible sand core supporting

frame, having separate side and end mern-

bers, and a vertically movable member lo-
cated within the space formed between the
side and end members, having a bottom, said
bottom cooperating with the lower edges of
the side and end members and completing
the support of the bottom of said core, said
movable member having a vertically posi-

tioned means disposed on and - extending

from its outer side for cooperating with a
similar but_ inverted vertically positioned
means disposed on and extending from the

inner sides of said side and end members,

means for lifting said movable ‘member, so

20

25

that said- side and end members will no
longer be held in position at their sides and
at their bottom edges. L

8. A collapsible sand core supporting
frame, having separate side and end mem-
bers provided with inwardly projecting low-

er ends, a vertically movable member locat-

~ ed within the space formed between the side

30

and end members and having a bottom, said
bottom cooperating with said inwardly pro-

jecting lower ends of said side and end mem-
bers and completing the support for the

bottom of said core, each ot sald side mem-
bers having a wedge mounted on 1ts Inner

~ side, said vertically movable member having

wedges mounted on and.extending from 1ts
outer side and dovetailing with said wedges
of said side. members for providing a sup-

port therefor. .

~.9.-A collapsible sand 'ct)r'el--. | s'up'poftin_g
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frame, having separate side.and end mem-

bers. provided with inwardly projecting low-

er ends and a vertically movable member lo-

cated within the space formed between the
side and end members, said movable member
having a bottom cooperating with said n-

wardly projecting lower ends of said side and

end members and completing the support of
the bottom of said core, the upper portions of
said side and end members having wedges

extending inwardly therefrom, said movable

member having inverted wedges extending
outwardly therefrom for cooperating: with

said inwardly extending wedges, so that the
upper portions of said side and end members

will be held in position.

-10. A collapsible sand”b_ore ','s'uppbrting .

frame, having separate side and end members
provided with inwardly projecting lower

ends, and a vertically movable member 1o-

cated within the space formed between said
side and-end members, having a bottom, said

~ bottom having inclined edges _cooperating
~ with similar but oppositely sloped edges of

the side ‘and end members and completing
the support of the bottom of the core, said

movable member having means disposed on

bers,

means disposed on and extending from
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and extending from its outer side, means dis-

posed on and extending inwardly from the
inner sides of said side and end members,
the latter of said means being similar to the

former and cooperating therewith but hav-

ing an inverted position in respect thereto,
so that the upper portions of said side and
end members will be held in position and so
that when said movable member is raised
«aid side and end members are no longer held
in position and can move iward.

i1. A collapsible sand core supporting
frame having separate side and end mem-
a vertically movable member located
within the space formed between the side
and end members and forming the bottom of
said frame, each of said side and end mem-
bers having means disposed on and extending
from their inner sides and cooperating with
means disposed on and extending from the
outer side of said movable member so that
qaid side members will be held in position

thereby, and means for additionally holding

said side members in position. -

"~ 19. A collapsible sand core supporting
frame havine side and end members, a ver-
tically movable member located within the
space formed between the side and end mem-
bers and forming the bottom of said frame, a
supporting frame for holding sald side mem-
hers and said vertical members in position
and for raising said movable member out of
position. o - )

" 18. A collapsible sand core supporting
frame having separate side and end members,

‘a vertically movable member located within

and end

the space formed between the side
said

members and forming the bottom of

frame, each of said side and end members

having means disposed on and extending
from their inner sides, and cooperating with
the
outer side of said ‘movable member, and
a, supporting means for additionally posi-
tioning said side and movable members and
for raising said movable member.

14. A sand core supporting frame having
separate side and end members, a vertically
movable member located within the space

formed between the side and end members
and forming the bottom of said frame, each

of said side and end members having means
disposed on and extending from their inner-
sides and cooperating with means disposed
on and extending from the other side of said
movable member, so that said side members

will be positioned thereby, a supporting

frame for raising said movable member,
means cooperating- with said supporting

frame for collapsing said side members.

" 15. A collapsible sand core supporting
frame having separate side and end mem-
bers, a vertically movable member located
within the space formed between the side and
end members and forming the bottom of said
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frame a supportmw frame 000perat1n0* with

- said movable member for raising and lower-

~ ing said member, said supporting frame co-
operatmﬂ with said side and end members for
collapsmcr and pOSItlomnn' the sald mem— o
bers. o

16. A collapsﬂ)le sand core supportmg '

~ frame having separate side and end members,

- a vertically movable member located within -
~, the space formed between the side and end
77 members and formmg the bottom of said

- frame, a supporting means for raising said

‘movable member and for collapsmg sald 51(:1@-

and end members.

17. A collapsztble Sand core supportmg DR
frame having separate side and end members,

- - a vertically movable member located within -

the space formed between the side and end
"members and forming a bottom of sald S

20 _frame, collapsing means disposed on the in- =

77 mnersides of each of said side and end members- -

: ﬂ:ﬂd COOPBI‘&tlIlﬂ‘ Wlth means fOI' 1&181110 Sald'
- movable member so that said side and end
~ members will be collapsed by sald raising

~ means.

e}

18, A éollapmble sand core supportmtr |

- frame having separate side and end members, =~
- a supportmo' means for said members 11avmg" |
slots. extending therethrough, rods pivoted
“to said members and. positioned to slide in -
~said slots, removable keys formed to fit on
said rods, for locking the side and end mem-
“bers in position, and. for holdmg the upper

end of each rod in its respectwe slot when '

- the supporting frame is raised. . -
~ In testimony whereof, I have hereunto S
- subscrlbed my na,me thls 5'th da,y of March L

*?+f3",1929

HARRY E SHELDON

i
55
i o .

R



	Drawings
	Front Page
	Specification
	Claims

